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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.
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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 Natural Resources Conservation Service (formerly 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 1990. Soil names and
descriptions were approved in 1990. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1990. The flight for the
photo base was in 1980. This survey was made cooperatively by the Natural
Resources Conservation Service; the U.S. Department of the Interior, Fish and
Wildiife Service; the North Dakota Agricultural Experiment Station; the North
Dakota Cooperative Extension Service; and the North Dakota State Soil
Conservation Committee. It is part of the technical assistance furnished to the
Stutsman County Soil Conservation District. Financial assistance was provided
by the Stutsman County Soil Conservation District, the North Dakota Department
of University and School Lands, and the Stutsman County Board of
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 Natural Resources Conservation Service are
offered on a nondiscriminatory basis, without regard to race, color, national
origin, religion, sex, age, marital status, or handicap.

Cover: An area of the Barnes-Buse assoclation where a farmstead Is protected by a
windbreak. The Parneli solls are In the depressions. An area of Barnes and Svea solls Is In the
foreground.
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Foreword

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

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

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

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

Ronnie L. Clark
State Conservationist
Natural Resources Conservation Service
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STuTsMmaN CouNnrTy is in the southeastern part of
North Dakota (fig. 1). It has a total area of 1,470,400
acres, of which 1,443,320 acres is land and 22,000
acres is bodies of water more than 40 acres in size.
Also, 5,080 acres is bodies of water less than 40 acres
in size. The county is bounded on the south by La
Moure and Logan Counties, on the east by Barnes and
Griggs Counties, on the north by Foster and Wells
Counties, and on the west by Kidder County. The
county seat is Jamestown, which is in the east-central
part of the county.

The county is in the Central Black Glaciated Plains
portion of the Northern Great Plains Spring Wheat

Region (15). The eastern one-half of the county is in the

Drift Plains district of the Central Lowland province, and

the western one-half is in the Missouri Coteau district of

the Great Plains province (17).
The first soil survey of a small part of Stutsman
County was published in 1903 (5). Another part of

Stutsman County, the James River Valley, was included

in the soil survey of La Moure County published in 1971
(12). A general soil map of Stutsman County was

published in 1963 and was described in a report
published in 1968 (710). A general soil map and report
published in 1968 (9) also included information about
Stutsman County.

General Nature of the County

This section provides general information about the
county. It describes physiography, relief, and drainage;
history and development; transportation facilities; water
supply; and climate.

Physiography, Relief, and Drainage

The Pierre Formation underlies the glacial drift of
Stutsman County. The subsurface elevation of this
formation ranges from 1,400 to 1,500 feet beneath the
Drift Prairie, which is just west of Jamestown, to 1,870
feet beneath the Missouri Coteau. This 300-foot rise in
elevation, called the Missouri Escarpment, has been
and is the single greatest influence on the drainage in
Stutsman County. The surface elevation is more than
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Figure 1.—Location of Stutsman County In North Dakota.

2,000 feet in the western part of the county and is 1,340
feet in the James River Valley in the southeastern part
of the county (17).

During the Wisconsin era of glaciation, the Missouri
Escarpment was largely responsible for restricting the
southward and westward movement of the glacier.
Because of this extensive stagnation of ice flow, a
landform characterized by hummocky moraines and a
closed drainage system was created along the Missouri
Escarpment. Large outwash plains developed to the
west of these moraines because of glacial meltwater
flowing west to the Missouri River. The Marstonmoor
aquifer underlies large areas of the western part of the
county.

Actively flowing ice planed the landscape east of the
Missouri Escarpment, resulting in ground moraines with
low relief. Except for areas with glacial landforms, such
as recessional moraines, kames, or eskers, this low
relief created large areas of poorly drained, saline soils,
most noticeably in the Courtenay area.

With the retreat of the glacial ice sheet to the north,
meltwater flowing to the south created the Pipestem
River and James River systems. Minor meltwater
channels, such as Minneapolis Flats Creek, Beaver
Creek, and Seven Mile Coulee, also were created.

The James River, which flows southward, is the main
drainage system today in Stutsman County. Pipestem
Creek, Buffalo Creek, and Beaver Creek enter the
James River from the west and drain the areas between
the Missouri Escarpment and the James River.
Minneapolis Flats Creek flows northward along the
Missouri Escarpment and drains into Pipestem Creek
northwest of Jamestown. Seven Mile Coulee and
Steaman Coulee are the only streams entering the
James River from the east.

Soil Survey

History and Development

The oldest known human bones found in North
Dakota, thought to be about 3,500 years old, were
uncovered by erosion along Pipestem Creek in
Stutsman County. These three individuals were
probably members of a migratory, hunting and gathering
tribe.

About 1,500 years ago, Plains Woodland Native
Americans built permanent villages in what is now
Stutsman County. Artifacts and beans, corn, and
squash seeds found in excavated pits provide evidence
that these people apparently depended upon agriculture
for their subsistence.

By the time Europeans entered what is now
Stutsman County from the east, the Plains Sioux, who
were the predominate American Indians in the area,
had already moved further west.

In 1853, the U.S. Congress commissioned the War
Department to find the best route from the Mississippi
River to the Pacific Ocean. In 1864, in order to link the
east to the west along this route, the Northern Pacific
Railroad was granted approximately 39 million acres of
land, including 11 million acres in North Dakota. The
railroad reached Jamestown in 1872 and brought
settlers to the area. By 1878, homesteaders had broken
about 3,780 acres of sod in the county. By 1882, the
population of Jamestown was 1,200 and by 1885 that
population had doubled (77).

Currentiy in Stutsman County, a little more than
1,045,000 acres on 1,159 farms is used as cropland.
Jamestown is the largest community in the county and
has a population of about 15,000. Other communities
include Medina, Streeter, Montpelier, Courtenay,
Woodworth, and Cleveland. The remainder of the
population is rural.

Transportation Facilities

The main east-west routes in the county are
Interstate 94 and North Dakota Highway 46. In the
northwestern part of the county, the main east-west
route is North Dakota Highway 36. The major north-
south route in the county is U.S. Highway 281. Other
north-south routes include North Dakota Highway 20
and North Dakota Highway 30. These highways and the
other paved and gravel roads provide a good
transportation system. The county also is served by
commuter airlines and railroads.

Water Supply

The water supply in Stutsman County generally
comes from surface water, such as the James River;
deep wells of the Dakota Sandstone or Pierre Shale; or
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surface or buried aquifers resulting from glaciofluvial
deposits. The major surface aquifers are the
Marstonmoor Plain, Golden, Jamestown, Seven Mile
Coulee, Plainview, and Medina aquifers and the major
buried aquifers are the Klose, Homer, Spiritwood,
Courtenay, Upper Buffalo Creek, and Street aquifers.

The largest aquifers are those in glaciofluvial
deposits. Generally, the surface aquifers are recharged
from rainfall, snowmelt, and lateral subsurface
movement from local water sources. The Jamestown
aquifer, from which Jamestown extracts its water, is
recharged from the James River and is both surface
and artesian in nature (7).

Both water extracted from the Dakota Sandstone and
Pierre Shale and water from glaciofluvial sources is
hard water because of dissolved salts. The water
derived from bedrock has a higher level of soluble salts,
such as chloride or fluoride, which can be detrimental to
livestock and plants. The main salt in water derived
from glaciofluvial sources is calcium carbonate.

Climate

Stutsman County is usually quite warm in summer. It
has frequent spells of hot weather and occasional cool
days. It is very cold in winter, when arctic air frequently
surges over the survey area. Precipitation occurs mainly
during the warm period and is normally greatest in late
spring and early summer. Winter snowfall is generally
not too heavy, and it is blown into drifts, so that much of
the ground is free of snow. Several times each winter,
storms with snow and high winds bring blizzard
conditions to the survey area. Halil falls in scattered,
small areas during summer thunderstorms.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Jamestown, North
Dakota in the period 1951 to 1987. 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 11 degrees F
and the average daily minimum temperature is 2
degrees. The lowest temperature on record, which
occurred at Jamestown on December 23, 1983, is -37
degrees. In summer, the average temperature is 68
degrees and the average daily maximum temperature is
81 degrees. The highest recorded temperature, which
occurred on July 11, 1973, is 108 degrees.

Growing degree days are shown in table 1. They are
equivalent to 'heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive

plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is about 18 inches. Of
this, about 14 inches, or nearly 75 percent, usually falls
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 11
inches. The heaviest 1-day rainfall during the period of
record was 4.9 inches at Jamestown on June 6, 1956.
Thunderstorms occur on about 32 days each year.

The average seasonal snowfall is about 33 inches.
The greatest snow depth at any one time during the
period of record was 30 inches. On the average, 51
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 60 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
65 percent of the time possible in summer and 50
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 13 miles per
hour, in spring.

How This Survey Was Made

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

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of
soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils
in the survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge



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

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

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

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a given
soil will have a high water table within certain depths in
most years, but they cannot assure that a high water
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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 two or three kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

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

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
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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.

The section “Survey Procedures” explains specific
procedures used to make this survey.

Survey Procedures

The general procedures used to make this survey are
described in the “National Soils Handbook” of the
Natural Resources Conservation Service and the “Soil
Survey Manual” (16). The “Major Soils of North Dakota”
(9), “Soil Taxonomy” (74), and “Land Resource
Regions and Major Land Resource Areas of the United
States” (15), were among the references used. The
procedures used in determining the nature and
characteristics of the soils are described under the
heading “How This Survey Was Made.”

Soil scientists traversed the land on foot and by
pickup or an all-terrain vehicle at an interval close
enough for them to locate contrasting soil areas of
about 3 to 5 acres. All map units were characterized by
transects of representative areas. Generally, one
transect was recorded for each 1,000 acres of a given
map unit.

Data collected from the transects were used to
determine soil names and establish the range of
composition of each map unit. A statistical method was
used (3). This statistical analysis indicates that the map
unit composition given in the map unit descriptions is at
least 90 percent accurate.

Each map unit was documented by at least one
pedon description for each soil series identified in its
name. Laboratory data were collected in 1984, 1985,
and 1986 on sixteen pedons sampled for engineering
properties. The analyses were made by the North
Dakota State Highway Department.






General Soil Map Units

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

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

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

As a result of changes in series concepts, the
location of moisture regime areas, differing soil patterns,
and differences in the design of the associations, some
of the soil boundaries and soil names on the general
soil map of this county do not match those on the maps
of Barnes, Foster, Kidder, La Moure, and Wells
Counties, North Dakota.

Soil Descriptions

Level to very steep, loamy soils on glacial till plains
and moraines

These soils formed in glacial till. They make up about
84 percent of the county. Surface water flows into
drainageways and streams in some areas, but in other
areas it collects in depressions. In most areas these
soils are suited to cultivated crops and hay. They are
also suited to range and pasture.

1. Barnes-Svea Association

Very deep, level to undulating, well drained and
moderately well drained, medium textured soils

This association is on rises and in swales on till
plains. The landscape includes scattered depressions
and flats. Surface water flows mostly into depressions;

however, some of it flows into streams. Slope ranges
from 0 to 6 percent.

This association makes up about 36 percent of the
county. It is about 35 percent Barnes soils, 30 percent
Svea soils, and 35 percent soils of minor extent.

The well drained Barnes soils are on rises. Typically,
the surface layer is black loam about 7 inches thick.
The subsoil is loam about 22 inches thick. It is dark
brown in the upper part and grayish brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is dark grayish brown, mottled,
calcareous loam.

The moderately well drained Svea soils are in
swales. Typically, the surface layer is black loam about
8 inches thick. The subsoil is loam about 25 inches
thick. It is very dark grayish brown in the upper part,
dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam.

Buse, Cresbard, Hamerly, Parnell, and Tonka soils
are the principal minor soils in this association. The
Buse soils have a calcareous subsoil. They are on
knolls. The moderately well drained Cresbard soils have
a dense, sodic subsoil. They are in swales. The
somewhat poorly drained Hamerly soils have an
accumulation of lime within a depth of 16 inches. They
are on flats adjacent to depressions. The very poorly
drained Parnell and poorly drained Tonka soils have an
accumulation of clay in the subsoil. They are in
depressions.

In most areas this association is used for cultivated
crops. It is suited to small grain and sunflowers and to
range and pasture. The main concerns in managing
cultivated areas are controlling water erosion,
maintaining tilth, and overcoming wetness in areas of
the Parnell and Tonka soils.

2. Barnes-Buse Association

Very deep, gently rolling and rolling, well drained,
medium textured soils

This association is on knolls, summits, shouider
slopes, and side slopes on till plains and moraines. The
landscape includes scattered swales, flats, and



Soil Survey

Figure 2—Typical pattern of soils and parent material in the Barnes-Buse association.

depressions. In most areas surface water flows into
streams, but in some areas it collects in depressions.
Slope ranges from 6 to 15 percent.

This association makes up about 30 percent of
the county. It is about 45 percent Barnes soils, 20
percent Buse soils, and 35 percent soils of minor extent
(fig. 2).

The Barnes soils are on side slopes and summits.
Typically, the surface layer is black loam about 7 inches
thick. The subsoil is loam about 22 inches thick. It is
dark brown in the upper part and grayish brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is dark grayish brown, mottled,
calcareous loam.

The Buse soils are on shoulder slopes and knolls.
Typically, the surface layer is black loam about 7 inches
thick. The subsoil is calcareous loam about 29 inches
thick. It is dark grayish brown in the upper part and
olive brown in the lower part. The substratum to a depth
of about 60 inches is light olive brown, mottled,
calcareous loam.

Hamerly, Parnell, and Southam soils are the principal
minor soils in this association. The somewhat poorly
drained Hamerly soils have an accumulation of lime
within a depth of 16 inches. They are on flats adjacent

to depressions. The very poorly drained Parnell and
Southam soils are in depressions. The Parnell soils
have an accumulation of clay in the subsoil. The
Southam soils are almost continuously ponded.

In most areas this association is used for cultivated
crops. In some areas it is used for range. The gently
rolling soils are suited to small grain and sunflowers
and to range and pasture. The rolling soils are better
suited to range or pasture. The main concern in
managing cultivated areas is controlling water erosion
and soil blowing. The main concerns in managing range
are maintaining an adequate cover of the important
range or pasture plants and achieving a uniform
distribution of grazing.

3. Barnes-Buse-Svea Association

Very deep, rolling to very steep, well drained, medium
textured soils

This association is on foot slopes, side slopes,
shoulder slopes, and summits on moraines. The
landscape includes scattered depressions. In most
areas surface water flows into streams, but in some
areas it collects in depressions. Slope ranges from 9 to
50 percent.
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This association make up about 8 percent of the
county. It is about 35 percent Barnes soils, 25 percent
Buse soils, 20 percent Svea soils, and 20 percent soils
of minor extent.

The rolling and hilly Barnes soils are on side slopes
and summits. Typically, the surface layer is black loam
about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam.

The rolling to very steep Buse soils are on shoulder
slopes and summits. Typically, the surface layer is
black loam about 7 inches thick. The subsoii is
calcareous loam about 29 inches thick. 1t is dark
grayish brown in the upper part and olive brown in the
lower part. The substratum to a depth of about 60
inches is light olive brown, mottled, calcareous loam.

The rolling and hilly Svea soils are on side slopes
and foot slopes. Typically, the surface layer is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam.

Parnell, Sioux, and Southam soils are the principal
minor soils in this association. The very poorly drained
Parnell and Southam soils are in depressions. The
Parnell soils have an accumulation of clay in the
subsoil. The Southam soils are almost continuously
ponded. The excessively drained Sioux soils have a
gravelly substratum. They are on shoulder slopes.

In most areas this association is used for range. In
scattered small areas it is used for cultivated crops.
These soils are best suited to range. The main
concerns in managing range are maintaining an
adequate cover of the important native forage plants
and achieving a uniform distribution of grazing.

4. Cresbard-Barnes-Svea Association

Very deep, level to undulating, moderately well drained
and well drained, medium lextured soils

This association is on rises and in swales on Hill
plains. The landscape includes scattered depressions
and flats. Surface water flows into depressions. Slope
ranges from 0 to 6 percent.

This association makes up about 4 percent of the
county. It is about 30 percent Cresbard soils, 25
percent Barnes soils, 15 percent Svea soils, and 30
percent soils of minor extent.

The moderately well drained, sodic Cresbard soils
are in swales. Typically, the surface layer is black loam

about 7 inches thick. The subsurface layer is dark
grayish brown loam about 2 inches thick. The next layer
is very dark grayish brown clay loam about 5 inches
thick. The subsoil is about 14 inches thick. It is very
dark grayish brown clay loam in the upper part, dark
grayish brown clay loam in the next part, and light
brownish gray, calcareous loam in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottied, calcareous loam.

The well drained Barnes soils are on rises. Typically,
the surface layer is black loam about 7 inches thick.
The subsoil is loam about 22 inches thick. It is dark
brown in the upper part and grayish brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is dark grayish brown, mottled,
calcareous loam.

The moderately well drained Svea soils are in
swales. Typically, the surface layer is black loam about
8 inches thick. The subsaoil is loam about 25 inches
thick. It is very dark grayish brown in the upper part,
dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam.

Buse, Hamerly, Parnell and Tonka soils are the
principal minor soils in this association. The Buse soils
have a calcareous subsoil. They are on knolls. The
somewhat poorly drained Hamerly soils have an
accumulation of lime within a depth of 16 inches. They
are on flats adjacent to depressions. The very poorly
drained Parnell soils and the poorly drained Tonka soils
have an accumulation of clay in the subsoil. They are in
depressions.

In most areas this association is used for cultivated
crops. It is suited to small grain and sunflowers and to
range and pasture. In most years crop growth is uneven
in areas of the Cresbard soil because of moisture
stress, the dense subsoil, and salts. The main concerns
in managing cultivated areas are maintaining tilth and
controlling water erosion. Other management concerns
are controlling soil blowing in areas of the Hamerly soils
and overcoming wetness in areas of the Parnell and
Tonka soils.

5. Hamerly-Svea-Barnes Association

Very deep, level to undulating, somewhat poorly drained
to well drained, medium textured soils

This association is on flats and rises and in swales
on till plains. The landscape includes scattered
depressions. Surface water flows into depressions.
Slope ranges from 0 to 6 percent.

This association makes up about 5 percent of the
county. It is about 35 percent Hamerly soils, 20 percent
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Svea soils, 10 percent Barnes soils, and 35 percent
soils of minor extent.

The level and nearly level, somewhat poorly drained,
highly calcareous Hamerly soils are on flats. Typically,
the surface layer is black, calcareous loam about 9
inches thick. The subsaoil is light olive brown loam about
19 inches thick. The substratum to a depth of about 60
inches is olive brown, mottled loam.

The level to undulating, moderately well drained
Svea soils are in swales. Typically, the surface layer is
black loam about 8 inches thick. The subsoil is loam
about 25 inches thick. It is very dark grayish brown in
the upper part, dark brown in the next part, and olive
brown and calcareous in the lower part. The substratum
to a depth of about 60 inches is olive brown, calcareous
loam.

The well drained Barnes soils are on rises. Typically,
the surface layer is black loam about 7 inches thick.
The subsoil is loam about 22 inches thick. It is dark
brown in the upper part and grayish brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is dark grayish brown, mottled,
calcareous loam.

Colvin, Parnell, Tonka, and Vallers soils are the
principal minor soils in this association. The poorly
drained and very poorly drained Colvin soils are silty
clay loam throughout. They are on flats and in shallow
depressions. The very poorly drained Parnell soils and
the poorly drained Tonka soils have an accumulation of
clay in the subsoil. They are in depressions. The poorly
drained Vallers soils are moderately saline. They are on
flats.

In most areas this association is used for cultivated
crops. It is suited to small grain and sunflowers and to
range and pasture. The main concerns in managing
cultivated crops are controlling soil blowing and water
erosion, maintaining tilth, and overcoming wetness in
areas of the Colvin, Parnell, Tonka, and Vallers soils.

Level to undulating, silty soils on lake plains

These soils formed in glaciolacustrine deposits. They
make up about 1 percent of the county. Surface water
flows into depressions and drainageways. These soils
are suited to cultivated crops, hay, pasture, and range.

6. Sinai-Overly-Bearden Association

Very deep, level to undulating, moderately well drained
and somewhat poorly drained, moderately fine textured
soils

This association is on rises and flats and in swales
on lake plains. Slope ranges from 0 to 6 percent.

Soil Survey

This association makes up about 1 percent of the
county. It is about 30 percent Sinai soils, 20 percent
Overly soils, 10 percent Bearden soils, and 40 percent
soils of minor extent.

The level to undulating, moderately well drained Sinai
soils are on flats and rises. Typically, the surface layer
is black and about 8 inches thick. It is silty clay loam in
the upper part and silty clay in the lower part. The
subsoil is silty clay about 21 inches thick. It is very dark
grayish brown in the upper part and dark grayish brown
and calcareous in the lower part. The substratum to a
depth of about 60 inches is dark grayish brown, mottled,
calcareous silty clay.

The level to undulating, moderately well drained
Overly soils are on rises. Typically, the surface soil is
black silty clay loam about 14 inches thick. The subsoil
is silty clay loam about 18 inches thick. It is black in the
upper part and dark grayish brown and calcareous in
the lower part. The substratum to a depth of about 60
inches is dark grayish brown, mottled, calcareous silty
clay loam.

The level, somewhat poorly drained, highly
calcareous Bearden soils are in swales. Typically, the
surface layer is black, calcareous silty clay loam about
8 inches thick. The mottied, calcareous subsoil is about
29 inches thick. It is dark grayish brown silty clay loam
in the upper part, light olive brown silty clay loam in the
next part, and light olive brown silt ioam in the lower
part. The substratum to a depth of about 60 inches is
olive gray, mottled, and calcareous. It is silt loam in the
upper part and loam in the lower part.

Aberdeen, Colvin, and Fargo soils are the principal
minor soils in this association. The moderately well
drained Aberdeen soils have a dense, sodic subsoil.
They are on flats. The poorly drained and very poorly
drained Colvin soils have an accumulation of lime within
a depth of 16 inches. They are in swales and shallow
depressions. The poorly drained Fargo soils have a
subsoil and substratum of silty clay. They are in swales.

In most areas this association is used for cultivated
crops. it is suited to small grain and sunflowers and to
range and pasture. The main concern in managing
cultivated crops is controlling water erosion and soil
blowing. Other management concerns are maintaining
tith and overcoming wetness in areas of the Colvin and
Fargo soils.

Level to undulating, loamy and sandy soils on
mantled till plains and outwash plains

These soils formed in eolian soil material, glaciat till,
and glaciofluvial deposits. They make up about 3
percent of the county. Surface water flows into
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drainageways and shallow depressions. These soils are
suited to cultivated crops, hay, range, and pasture.

7. Swenoda-Hecla Association

Very deep, level to undulating, moderately well drained,
moderately coarse textured and coarse textured soils

This association is on flats and rises and in swales
on mantled till plains and outwash plains. The
landscape includes scattered knolls. Slope ranges from
0 to 6 percent.

This association makes up about 3 percent of the
county. It is about 45 percent Swenoda soils, 15
percent Hecla soils, and 40 percent soils of minor
extent.

The Swenoda soils are in swales. Typically, the
surface soil is fine sandy loam about 11 inches thick. It
is black in the upper part and very dark brown in the
lower part. The subsoil is about 32 inches thick. It is
very dark brown fine sandy loam in the upper part, dark
brown fine sandy loam in the next part, and grayish
brown, calcareous loam in the lower part. The
substratum to a depth of about 60 inches is olive brown,
mottled, calcareous loam.

The Hecla soils are on flats and rises. Typically, the
surface soil is black loamy fine sand about 17 inches
thick. The next layer is very dark grayish brown loamy
sand about 6 inches thick. The substratum to a depth of
about 60 inches is dark grayish brown, mottled loamy
sand.

Buse, Hamerly, Svea, and Towner soils are the
principal minor soils in this association. The well
drained Buse soils and the moderately well drained
Svea soils are loam throughout. The Buse soils are on
knolls. The Svea soils are in swales. The somewhat
poorly drained Hamerly soils have an accumulation of
lime within a depth of 16 inches. They are on flats. The
upper part of the subsoil in the moderately well drained
Towner soils is loamy sand. These soils have a
substratum of loam. They are on rises.

In most areas this association is used for cultivated
crops. It is suited to small grain and sunflowers and to
range and pasture. The main concerns in managing
cultivated areas are controlling soil blowing and
overcoming droughtiness. Other management concerns
are maintaining tilth and controlling water erosion in
areas of the Buse and Svea soils.

Level to steep, loamy soils on outwash plains

These soils formed in glaciofluvial deposits. They
make up about 5 percent of the county. Surface water
flows into depressions and drainageways. These soils
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are poorly suited to cultivated crops, hay, and pasture.
They are better suited to range and pasture.

8. Sioux-Arvilla Association

Very deep, level to steep, excessively drained and
somewhat excessively drained, moderately coarse
textured soils

This association is on ridges, knolls, and flats on
outwash plains. The landscape includes scattered linear
swales. Slope ranges from 0 to 35 percent.

This association makes up about 5 percent of the
county. It is about 45 percent Sioux soils, 20 percent
Arvilla soils, and 35 percent soils of minor extent.

The nearly level to steep, excessively drained Sioux
soils are on ridges, knolls, and flats. Typically, the
surface layer is black sandy loam about 7 inches thick.
The next layer is very dark grayish brown sandy loam
about 3 inches thick. The substratum to a depth of
about 60 inches is dark grayish brown, calcareous very
gravelly sand.

The level to hilly, somewhat excessively drained
Arvilla soils are on ridges, knolls, and flats. Typically,
the surface layer is black sandy loam about 8 inches
thick. The subsoil is very dark grayish brown sandy
loam about 7 inches thick. The substratum to a depth of
about 60 inches is dark brown, calcareous gravelly
sand.

Divide and Fordville soils are the principal minor soils
in this association. The somewhat poorly drained Divide
soils have an accumulation of lime within a depth of 16
inches. They are on flats in linear swales. The well
drained Fordville soils have a substratum of gravelly
sand at a depth of 20 to 40 inches and a surface layer
and subsoil of loam. They are on flats.

The level to gently rolling areas are generally used
for cultivated crops. The rolling to steep areas are
mostly used for range. The main concerns in managing
cultivated areas are controlling soil blowing and
overcoming droughtiness. The main concerns in
managing range are maintaining an adequate cover of
the important native forage plants and achieving a
uniform distribution of grazing.

Level to very steep, ioamy and silty soils in stream
valleys

These soils formed in glacial till, alluvium,
glaciofluvial deposits, and material weathered from
shale bedrock. They make up about 7 percent of the
county. Surface water flows into streams. These soils
are poorly suited to cultivated crops. They are better
suited to range, pasture, or hay.
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9. Kloten-Buse-Lamoure Association

Shallow and very deep, level to very steep, well drained
and poorly drained, medium and moderately fine textured
soils

This association is on flood plains and valley side
slopes and shoulder slopes. Surface water flows into
streams. Slope ranges from 0 to 50 percent.

This association makes up about 1 percent of the
county. It is about 40 percent Kloten soils, 30 percent
Buse soils, 10 percent Lamoure soils, and 20 percent
soils of minor extent.

The strongly sloping to very steep, shallow, well
drained Kloten soils are on side slopes and shoulder
slopes. Typically, the surface layer is black loam about
6 inches thick. The next layer is very dark grayish
brown loam about 4 inches thick. Below this is shale
bedrock.

The strongly sloping to very steep, very deep, well
drained Buse soils are on shoulder slopes. Typically,
the surface layer is black loam about 7 inches thick.
The subsoil is calcareous loam about 29 inches thick. It
is dark grayish brown in the upper part and olive brown
in the lower part. The substratum to a depth of about 60
inches is light olive brown, mottled, calcareous loam.

The level, very deep, poorly drained Lamoure soils
are in swales and oxbows on flood plains. Typically, the
surface soil is silty clay loam about 35 inches thick. It is
black in the upper part, black and calcareous in the next
part, and very dark gray and calcareous in the lower
part. The substratum to a depth of about 60 inches is
mottled, calcareous silty clay loam. It is dark gray in the
upper part and dark olive gray in the lower part.

Darnen and La Prairie soils are the principal minor
soils in this association. The Darnen soils are well
drained. They are loam throughout. They are on foot
slopes. The La Prairie soils are moderately well
drained. They are on flats on flood plains.

in most areas this association is used for range or
pasture. It is best suited to these uses. Because of
meandering stream channels, the Lamoure soils are
generally unsuited to cultivated crops. Areas are too
small and irregularly shaped to till. The main concerns
in managing range are maintaining an adequate cover
of the important native forage plants and achieving a
uniform distribution of grazing.

10. Buse-La Prairie-Sioux Association

Very deep, level to very steep, well drained, moderately
well drained, and excessively drained, medium textured
and moderately coarse textured soils

This association is on valley shoulder slopes,
terraces, and flood plains. Surface water flows into
streams. Slope ranges from 0 to 50 percent.

Soil Survey

This association makes up about 2 percent of the
county. It is about 25 percent Buse soils, 15 percent La
Prairie soils, 10 percent Sioux soils, and 50 percent
soils of minor extent (fig. 3).

The moderately steep to very steep, well drained
Buse soils are on shoulder slopes in stream valleys.
Typically, the surface layer is black loam about 7 inches
thick. The subsoil is loam about 29 inches thick. It is
dark grayish brown in the upper part and olive brown in
the lower part. The substratum to a depth of about 60
inches is light olive brown, mottled, calcareous loam.

The level and nearly level, moderately well drained
La Prairie soils are on flats on flood plains. Typically,
the surface soil is black silt loam about 14 inches thick.
The subsail is calcareous. It is black silt loam in the
upper part, dark grayish brown silt loam in the next part,
and dark brown loam to a depth of about 60 inches in
the lower part.

The nearly level to moderately sloping, excessively
drained Sioux soils are on terraces. Typically, the
surface layer is black sandy loam about 7 inches thick.
The next layer is very dark grayish brown sandy loam
about 3 inches thick. The substratum to a depth of
about 60 inches is dark grayish brown, calcareous very
gravelly sand.

Darnen, Fordville, Lamoure, and Svea soils are the
principal minor soils in this association. The Darnen and
Svea soils are loam throughout. They are on foot
slopes. The Fordville soils have a substratum of
gravelly sand within a depth of 20 to 40 inches. The
poorly drained Lamoure soils are silty clay loam
throughout. They are in swales and oxbows on flood
plains.

In most areas this association is used for cultivated
crops, range, or pasture. The rolling to very steep areas
are mostly used for range. They are best suited to this
use. The level to gently rolling areas are suited to
cultivated crops. The main concerns in managing
cultivated areas are controlling soil blowing and water
erosion and overcoming droughtiness. Rare flooding
also is a concern in areas of the La Prairie soils. The
main concerns in managing range are maintaining an
adequate cover of the important native forage plants
and achieving a uniform distribution of grazing.

11. Sioux-Fordville-Lamoure Association

Very deep, level to gently rolling, excessively drained,
well drained, and poorly drained, moderately coarse
textured, medium textured, and moderately fine textured
soils

This association is on terraces and flood plains in
stream valleys. Surface water flows into streams. Slope
ranges from O to 9 percent.
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Figure 3.—Typical pattern of soils and parent material in the Buse-La Prairle-Sloux assoclation.

This association makes up about 4 percent of the
county. It is about 30 percent Sioux soils, 15 percent
Fordville soils, 10 percent Lamoure soils, and 45
percent soils of minor extent.

The nearly level to gently rolling, excessively drained
Sioux soils are on flats, rises, and ridges on terraces.
Typically, the surface layer is black sandy loam about 7
inches thick. The next layer is very dark grayish brown
sandy loam about 3 inches thick. The substratum to a
depth of about 60 inches is dark grayish brown,
calcareous very gravelly sand.

The level to undulating, well drained Fordville soils
are on flats and in swales on terraces. Typically, the
surface soil is black loam about 11 inches thick. The
subsoil is loam about 16 inches thick. It is very dark
grayish brown in the upper part and dark grayish brown
in the lower part. The next layer is dark grayish brown
loam about 5 inches thick. The substratum to a depth of
about 60 inches is yellowish brown, calcareous gravelly
sand.

The level, poorly drained Lamoure soils are in
oxbows and swales on flood plains. Typically, the
surface soil is silty clay loam about 35 inches thick. It is
black in the upper part, black and calcareous in the next
part, and very dark gray and calcareous in the lower
part. The substratum to a depth of about 60 inches is
mottled, calcareous silty clay loam. It is dark gray in the
upper part and dark olive gray in the lower part.

Clontarf, Divide, La Prairie, and Marysland soils are
the principal minor soils in this association. The well
drained Clontarf soils have a surface layer and subsoil
of fine sandy loam. They are on rises. The somewhat
poorly drained Divide and poorly drained Marysland
soils have an accumulation of lime within a depth of 16
inches. Divide soils are on flats. Marysland soils are in
shallow depressions. The moderately well drained La
Prairie soils have a surface layer of silt loam and a
subsoil of silt loam and loam. They are on flats on flood
plains.

In most areas this association is used for range,
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pasture, or hay. In some areas it is used for cultivated Lamoure soils. The main concerns in managing range
crops. The main concerns in managing cultivated areas are maintaining an adequate cover of the important
are controlling soil blowing, overcoming droughtiness, native forage plants and achieving a uniform distribution

and overcoming wetness and flooding in areas of the of grazing.
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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 the heading “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 almaost alike make up
a soil series. Except for differences in texture of the
surface layer or of substratum, 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 substratum. 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, Colvin silty clay loam is a
phase of the Colvin series.

Some map units are made up of two or more major
soils. These map units are called soil complexes or
undifferentiated groups.

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.
Swenoda-Buse complex, 6 to 9 percent slopes, is an
example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped

as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in the mapped areas are not uniform. An area
can be made up of only one of the major soils, or it can
be made up of all of them. Hamerly, Vallers, and Colvin
soils, saline, 0 to 3 percent slopes, is an
undifferentiated group in this survey area.

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.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Pits, sand and gravel, is an example.
Miscellaneous areas are shown on the soil maps. Some
that are too small to be shown are identified by a
special symbol on the soil maps.

As a result of changes in series concepts, the
location of moisture regime areas, differing soil patterns,
and differences in the design of the map units, some of
the soil boundaries and soil names on the detailed soil
map of this county do not match those on the maps of
Barnes, Foster, Kidder, La Moure, and Wells Counties,
North Dakota.

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

1—Southam silty clay loam. This very deep, level,
very poorly drained, calcareous soil is in depressions on
till plains and lake plains. It is ponded. Individual areas
range from about 3 to more than 600 acres in size.

Typically, the surface soil is black and calcareous. It
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is about 27 inches thick. It is silty clay loam in the upper
part, silty clay in the next part, and clay loam in the
lower part. The substratum to a depth of about 60
inches is calcareous silty clay. It is dark greenish gray
in the upper part and dark gray in the lower part. In
some places the surface soil is only 10 to 26 inches
thick. In other places the soil is silty clay loam
throughout.

Included with this soil in mapping are smail areas of
Hamerly, Parnell, and Vallers soils. These soils make
up about 5 to 20 percent of the unit. The Hamerly and
Vallers soils are on flats surrounding the depressions.
The Hamerly soils are somewhat poorly drained. The
Vallers soils are poorly drained and saline. The Parnell
soils have an accumulation of clay in the subsoil. They
are along the rim of the depressions.

Permeability is slow in the Southam soil, and runoff
is ponded. Available water capacity is high. The
seasonal high water table is 5 feet above to 1 foot
below the surface.

Most areas are used as wetland wildlife habitat. This
soil is best suited to this use. It generally is unsuited to
cultivated crops, range, and pasture and to the trees
and shrubs grown as windbreaks and environmental
plantings because of the ponding and the difficulty in
locating suitable drainage outlets. Areas of this soil and
the ponded water provide excellent winter cover for
resident wildlife and high-quality feeding, breeding, and
rearing sites for wetland wildlife. The main concerns in
managing wetland wildlife habitat are minimizing
siltation and maintaining the natural water level.

The land capability classification is Vlillw. No range
site or pasture group is assigned. The productivity index
for spring wheat is 0.

2—Parnell silty clay loam. This very deep, level,
very poorly drained soil is in depressions on till plains
and moraines. It is ponded. Individual areas range from
about 3 to more than 80 acres in size.

Typically, the surface soil is silty clay loam about 16
inches thick. It is black in the upper part and very dark
gray in the lower part. The subsoil is silty clay about 20
inches thick. It is very dark gray in the upper part and
very dark grayish brown in the lower part. The
substratum to a depth of about 60 inches is olive gray,
mottled loam. In some places the surface layer is silty
clay. In other places the soil has a light colored
subsurface layer.

Included with this soil in mapping are small areas of
Hamerly, Southam, and Vallers soils. These soils make
up about 5 to 20 percent of the unit. The Hamerly and
Vallers soils are on flats surrounding the depressions.
The Hamerly soils are somewhat poorly drained. The
Vallers soils are poorly drained. The Southam soils do
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not have an accumulation of clay in the subsoil. They
are in the deeper part of the depressions.

Permeability is slow in the Parnell soil, and runoff is
ponded. Available water capacity is high. The seasonal
high water table is 2 feet above to 2 feet below the
surface. Tilth is fair.

Most areas are used for hay or wetland wildlife
habitat. Some areas are used for range or pasture.
Some areas are drained and cultivated. If drained, this
soil is suited to wheat, sunflowers, barley, and flax and
to grasses and legumes for hay and pasture. If
undrained, it is best suited to hay, range, and wetland
wildlife habitat. Because locating suitable drainage
outlets is often difficult, few areas are drained. In
undrained areas crops are planted and harvested in
only about 2 years out of 10. The hazards of water
erosion and soil blowing are slight. In areas where the
soil is drained and cultivated, applying a system of
conservation tillage that leaves crop residue on the
surface helps to control erosion and provides food and
cover for resident and migratory wildlife.

Areas of this soil and the ponded water provide
excellent winter cover for resident wildlife and high-
quality feeding, breeding, and rearing sites for wetland
wildlife. The main concerns in managing wetland wildlife
habitat are minimizing siltation and maintaining the
natural water level.

In areas where this soil is used for range, the
important native forage plants are slough sedge and
rivergrass. If this soil is drained, creeping foxtail and
reed canarygrass are suitable hay and pasture plants.
Compaction, trampling, and root shearing are problems,
especially if the range or pasture is grazed when wet.
Grazing should be deferred during wet periods.

If drained, this soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. Undrained areas generally are
unsuited. The wetness is a critical limitation affecting
the survival, growth, and vigor of the vegetation. The
grasses and weeds growing on this soil are abundant
and persistent. Eliminating this ground cover before the
trees and shrubs are planted and then controlling the
regrowth of this cover improve the survival and growth
rates of the seedlings.

The land capability classification is lliw. The range
site is Wetland. In drained areas the pasture group is
Wet. The productivity index for spring wheat ranges
from 20 to 75, depending on the degree of drainage.

3—Tonka silt loam. This very deep, level, poorly
drained soil is in shallow depressions on till plains. It is
ponded. Individual areas range from about 3 to more
than 80 acres in size.

Typically, the surface layer is black silt loam about 11
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inches thick. The subsurface layer is very dark gray,
mottled silt loam about 11 inches thick. The subsoil is
black, mottled silty clay about 19 inches thick. The next
layer is dark gray, mottled silty clay loam about 11
inches thick. The substratum to a depth of about 60
inches is grayish brown, mottled, calcareous silt loam.
In some places the surface layer is silty clay loam. In
other places the soil does not have a subsurface layer.

Included with this soil in mapping are small areas of
Hamerly and Vallers soils. These soils make up about 5
to 15 percent of the unit. They have an accumulation of
lime within a depth of 16 inches. They are on flats
surrounding the depressions.

Permeability is slow in the Tonka soil, and runoff is
ponded. Available water capacity is high. The seasonal
high water table is 0.5 foot above to 1.0 foot below the
surface. Tilth is good.

Most areas are used for hay or wetland wildlife
habitat. Some areas are used for range or pasture.
Some areas are drained and cultivated. If drained, this
soil is suited to wheat, sunflowers, flax, and barley and
to grasses and legumes for hay and pasture. The
hazards of water erosion and soil blowing are slight.
The main management concerns in cultivated areas are
controlling wetness and ponding. Because locating
suitable drainage outlets is often difficult, few areas are
drained. In undrained areas crops are planted and
harvested in only about 5 to 7 years out of 10, and
seeding is often delayed. In areas where the soil is
drained and cultivated, a system of conservation tillage
that leaves crop residue on the surface helps to control
erosion and provides food and cover for resident and
migratory wildlife.

Areas of this soil and the ponded water provide high-
quality feeding, breeding, and rearing sites for wetland
wildlife. The main concerns in managing wetland wildlife
habitat are minimizing siltation and maintaining the
natural water level.

In areas where this soil is used for range, the
important native forage plants are slim sedge, wooly
sedge, and prairie cordgrass. Creeping foxtail, reed
canarygrass, and alsike clover are suitable hay and
pasture plants. Compaction, trampling, and root
shearing are problems, especially if the range or
pasture is grazed when wet. Grazing should be deferred
during wet periods.

If drained, this soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. Undrained areas generally are
unsuited. The wetness is a critical limitation affecting
the survival, growth, and vigor of the vegetation. The
grasses and weeds growing on this soil are abundant
and persistent. Eliminating this ground cover before the
trees and shrubs are planted and then controlling the
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regrowth of this cover improve the survival and growth
rates of the seedlings.

The land capability classification is liw. The range
site is Wet Meadow. The pasture group is Wet. The
productivity index for spring wheat ranges from 40 to
85, depending on the degree of drainage.

4—Hamerly-Parnell complex, 0 to 3 percent
slopes. These very deep soils are on till plains. The
level and nearly level, somewhat poorly drained, highly
calcareous Hamerly soil is on flats between
depressions. The level, very poorly drained Parnell soil
is in depressions. Individual areas of this unit range
from about 5 to more than 640 acres in size. They are
about 45 to 60 percent Hamerly soil and 35 to 50
percent Parnell soil. The two soils occur as areas so
intricately mixed or so small in size that mapping them
separately is not practical.

Typically, the surface layer of the Hamerly soil is
black, calcareous loam about 9 inches thick. The
subsoil is light olive brown, calcareous loam about 19
inches thick. The substratum to a depth of about 60
inches is olive brown, mottled, calcareous loam. In
some places the soil is slightly saline. In other places
the substratum is gray.

Typically, the surface soil of the Parnell soil is silty
clay loam about 16 inches thick. It is black in the upper
part and very dark gray in the lower part. The subsoil is
silty clay about 20 inches thick. It is very dark gray in
the upper part and very dark grayish brown in the lower
part. The substratum to a depth of about 60 inches is
olive gray, mottled loam. In some places the surface
layer is silty clay. In other places the soil has a light
colored subsurface layer.

Included with these soils in mapping are small areas
of Cresbard, Southam, Svea, and Vallers soils. These
included soils make up about 5 to 10 percent of the
unit. The Cresbard and Svea soils are moderately well
drained. They are on rises. The Southam soils do not
have an accumulation of clay in the subsoil. They are in
the deeper part of the depressions. The Vallers soils
are poorly drained. They are intermingled with areas of
the Hamerly soil.

Permeability is moderately slow in the Hamerly soil
and slow in the Parnel! soil. Runoff is slow on the
Hamerly soil and ponded on the Parnell soil. Available
water capacity is high in both soils. The seasonal high
water table is at a depth of 2 to 4 feet in the Hamerly
soil and 2 feet above to 2 feet below the surface in the
Parnell soii. Tilth is fair.

Most areas are used for cultivated crops, hay, or
wetland wildlife habitat. The hazard of water erosion is
slight. The hazard of soil blowing is moderate on the
Hamerly soil and slight on the Parnell soil. The main
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management concerns in cultivated areas are
controlling sail blowing on the Hamerly soil and
overcoming the wetness of the Parnell soil. Because
locating suitable drainage outlets is often difficult, few
areas are drained. Drainage can increase the salinity. In
undrained areas of the Parnell soil, crops are planted
and harvested in only about 2 years out of 10. Applying
a system of conservation tillage that leaves crop
residue on the surface and establishing windbreaks
helps to control soil blowing. Conservation tillage also
helps to provide food and cover for resident and
migratory wildlife.

The Parnell soil provides excellent winter cover for
resident wildlife and high-quality feeding, breeding, and
rearing sites for wetland wildlife. The main concerns in
managing wildlife habitat are minimizing siltation and
maintaining the natural water level.

In areas where these soils are used for range, the
important native forage plants are little bluestem, big
bluestem, slough sedge, and rivergrass. Big bluestem,
switchgrass, smooth bromegrass, and sweetclover are
suitable hay and pasture plants in areas of the Hamerly
soil. If the Parnell soil is drained, creeping foxtail and
reed canarygrass are suitable hay and pasture plants.
The soil blowing in areas of the Hamerly soil is a
hazard, especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants helps to control soil blowing.
Compaction, trampling, and root shearing are problems
in areas of the Parnell soil, especially if the range or
pasture is grazed when wet. Grazing should be deferred
during wet periods.

The Hamerly soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. If drained, the Parnell soil is
suited to the climatically adapted species. The wetness
is a critical limitation affecting the survival, growth, and
vigor of the vegetation. The grasses and weeds growing
on these soils are abundant and persistent. Eliminating
this ground cover before the trees and shrubs are
planted and then controlling the regrowth of this cover
improve the survival and growth rates of the seedlings.
Strips of an annual cover crop between the rows of
trees and shrubs help to control soil blowing and protect
the seedlings from abrasion.

The land capability classification of the Hamerly soil
is lle, and that of the Parnell soil is lllw. The range site
of the Hamerly soil is Limy Subirrigated, and that of the
Parnell soil is Wetland. The pasture group of the
Hamerly soil is Limy Subirrigated, and that of drained
areas of the Parnell soil is Wet. The productivity index
of the unit for spring wheat ranges from 45 to 80,
depending on the degree of drainage in areas of the
Parnell soil.
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5—Hamerly-Tonka complex, 0 to 3 percent slopes.
These very deep soils are on till plains. The level and
nearly level, somewhat poorly drained, highly
calcareous Hamerly soil is on flats between
depressions. The level, poorly drained Tonka soil is in
depressions. Individual areas of this unit range from
about 5 to more than 640 acres in size. They are about
45 to 60 percent Hamerly soil and 25 to 40 percent
Tonka soil. The two soils occur as areas so intricately
mixed or so small in size that mapping them separately
is not practical.

Typically, the surface layer of the Hamerly soil is
black, calcareous loam about 9 inches thick. The
subsail is light olive brown, calcareous loam about 19
inches thick. The substratum to a depth of about 60
inches is olive brown, mottled, calcareous loam. In
some places the soil is slightly saline. In other places
the substratum is gray.

Typically, the surface soil of the Tonka soit is black
silt loam about 11 inches thick. The subsurface layer is
very dark gray, mottled silt loam about 11 inches thick.
The subsoil is black, mottled silty clay about 19 inches
thick. The next layer is dark gray, mottled silty clay
loam about 11 inches thick. The substratum to a depth
of about 60 inches is grayish brown, mottled,
calcareous silt loam. In some places the surface soil is
silty clay loam.

Included with these soils in mapping are small areas
of Cresbard, Svea, and Vallers soils. These included
soils make up about 10 to 20 percent of the unit. The
Cresbard and Svea soils are moderately well drained.
They are on rises. The Vallers soils are saline. They are
intermingled with areas of the Hamerly soil.

Permeability is moderately slow in the Hamerly soil
and slow in the Tonka soil. Runoff is slow on the
Hamerly soil and ponded on the Tonka soil. Available
water capacity is high in both soils. The seasonai high
water table is at a depth of 2.0 to 4.0 feet in the
Hamerly soil and 0.5 foot above to 1.0 foot below the
surface in the Tonka soil. Tilth is good.

Most areas are used for cultivated crops, hay, or
wetland wildlife habitat. These soils are suited to wheat,
sunflowers, flax, and barley and to grasses and
legumes for hay and pasture. The hazard of water
erosion is slight. The hazard of soil blowing is moderate
on the Hamerly soil and slight on the Tonka soil. The
main management concerns in cultivated areas are
controlling soil blowing on the Hamerly soil and
overcoming the wetness of the Tonka soil. Because
locating suitable drainage outlets is often difficult, few
areas are drained. Drainage can increase the salinity. In
undrained areas of the Tonka soil, crops are planted
and harvested in only about 5 to 7 years out of 10.
Applying a system of conservation tillage that leaves
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crop residue on the surface and establishing
windbreaks helps to control soil blowing. Conservation
tilage also helps to provide food and cover for resident
and migratory wildlife.

The Tonka soil provides excellent winter cover and
high-quality feeding, breeding, and rearing sites for
wetland wildlife. The main concerns in managing wildlife
habitat are minimizing siltation and maintaining the
natural water level.

In areas where these soils are used for range, the
important native forage plants are little bluestem, big
bluestem, slim sedge, and wooly sedge. Reed
canarygrass, big bluestem, switchgrass, and
sweetclover are suitable hay and pasture plants. The
soil blowing in areas of the Hamerly soil is a hazard,
especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants helps to control soil blowing.
Compaction, trampling, and root shearing are problems
on the Tonka soil, especially if the range or pasture is
grazed when wet. Grazing should be deferred during
wet periods.

The Hamerly soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. If drained, the Tonka soil is
suited to all of the climatically adapted species. The
wetness is a critical limitation affecting the survival,
growth, and vigor of the vegetation. The grasses and
weeds growing on these soils are abundant and
persistent. Eliminating this ground cover before the
trees and shrubs are planted and then controlling the
regrowth of this cover improve the survival and growth
rates of the seedlings. Strips of an annual cover crop
between the rows of trees and shrubs help to control
soil blowing and protect the seedlings from abrasion.

The land capability classification of the Hamerly soil
is lle, and that of the Tonka soil is llw. The range site of
the Hamerly soil is Limy Subirrigated, and that of the
Tonka soil is Wet Meadow. The pasture group of the
Hamerly soil is Limy Subirrigated, and that of the Tonka
soil is Wet. The productivity index of the unit for spring
wheat ranges from 65 to 85, depending on the degree
of drainage in areas of the Tonka soil.

13—Hamerly, Vallers, and Colvin soils, saline, 0 to
3 percent slopes. These very deep, highly calcareous,
moderately saline soils are on fiats on till plains and
lake plains and in channels. The level and nearly level
Hamerly soil is somewhat poorly drained. The level and
nearly level Vallers soil and level Colvin soil are poorly
drained. Some areas of the Colvin and Vallers soils are
dissected by meandering channels, which are subject to
rare flooding. Individual areas of this unit range from
about 5 to more than 400 acres in size. Any individual
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area can consist of all Hamerly soil, all Vallers sail, all
Colvin soil, or a combination of the three soils.

Typically, the surface layer of the Hamerly soil is
black, calcareous loam about 9 inches thick. The
subsoil is light olive brown, calcareous loam about 19
inches thick. The substratum to a depth of about 60
inches is olive brown, mottled, calcareous loam. In
some places the soil is slightly saline.

Typically, the surface layer of the Vallers soil is
black, calcareous silty clay loam about 7 inches thick.
The subsoil is calcareous. It is about 23 inches thick. It
is gray silty clay loam in the upper part and olive gray,
mottled clay loam in the lower part. The substratum to a
depth of about 60 inches is gray, mottled, calcareous
clay loam.

Typically, the surface layer of the Colvin soil is black,
calcareous silty clay loam abcut 7 inches thick. The
subsoil is mottled, calcareous silty clay loam about 23
inches thick. It is dark gray in the upper part and
grayish brown in the lower part. The substratum to a
depth of about 60 inches is mottled, calcareous silty
clay loam. It is gray in the upper part and light brownish
gray in the lower part. In some places the soil is
strongly saline.

Included with these soils in mapping are small areas
of Cresbard, Exline, Svea, and Tonka soils. These
included soils make up about 5 to 10 percent of the
unit. The Cresbard, Exline, and Svea soils are on rises.
The Cresbard and Svea soils are moderately well
drained. The Exline soils have a dense, sodic subsoil.
The Tonka soils have a light colored subsurface layer.
They are in depressions.

Permeability is moderately slow in the Hamerly,
Vallers, and Colvin soils. Runoff is slow on the Hamerly
and Vallers soils and very slow on the Colvin soil.
Available water capacity is moderate in all three soils.
The seasonal high water table is at a depth of 2 to 4
feet in the Hamerly soil, within a depth of 1 foot in the
Vallers soil, and within a depth of 2 feet in the Colvin
soil. Tilth is fair. The salinity in all three soils restricts
the growth of plants.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is slight, and the hazard of soil blowing
is moderate. The main management concerns in
cultivated areas are overcoming the wetness and
salinity and controlling the soil blowing. Because
locating suitable drainage outlets is often difficult, few
areas are drained. Drainage can increase the salinity.
Applying a system of conservation tillage that leaves
crop residue on the surface and growing grasses and
legumes for hay or pasture help to control soil blowing
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and minimize surface salinity. Conservation tillage also
helps to provide food and cover for resident and
migratory wildlife. Planting salt-tolerant crops and
avoiding summer fallow and deep tillage help to
overcome salinity.

In areas where these soils are used for range, the
important native forage plants are western wheatgrass,
Nuttall alkaligrass, and inland saltgrass. Tall
wheatgrass, western wheatgrass, and alsike clover are
suitable hay and pasture plants. Soil blowing is a
hazard. The high content of salt and the reduced
amount of available water are problems, especially if
the range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants halps
to control soil blowing and minimize surface salinity.
Compaction, trampling, and root shearing are problems
if the range or pasture is grazed when wet. Grazing
should be deferred during wet periods. Stock water
ponds constructed in areas of these soils frequently
contain salty water.

These soils are suited to only a few of the most salt-
tolerant climatically adapted trees and shrubs grown as
windbreaks and environmental plantings. Individual
trees and shrubs vary in height, density, and vigor,
which are affected by the reduced amount of available
water caused by the salts in the soils. Reducing the
evaporation rate at the surface improves seedling
survival. When the bare surface of the soil dries, salt-
laden water tends to move to the surface. Strips of an
annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification of all three soils is
Ills. The range site is Saline Lowland. The pasture
group is Saline. The productivity index of the unit for
spring wheat ranges from 20 to 45, depending on the
degree of drainage and salinity.

15—Hamerly loam, 0 to 3 percent slopes. This very
deep, level and nearly level, somewhat poorly drained,
highly calcareous soil is on flats on till plains. Individual
areas range from about 5 to more than 200 acres in
size.

Typically, the surface layer is black, calcareous loam
about 9 inches thick. The subsoil is light olive brown,
calcareous loam about 19 inches thick. The substratum
to a depth of about 60 inches is olive brown, mottled,
calcareous loam. In some places the surface layer and
the upper part of the subsoil are silt loam. In other
places the soil is slightly saline. In some areas the
substratum is gray. In other areas the surface layer is
noncalcareous.

Included with this soil in mapping are small areas of
Cresbard, Divide, Svea, and Tonka soils. These soils
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make up about 5 to 15 percent of the unit. The
Cresbard and Svea soils are moderately well drained.
They are on rises. The Divide soils have a substratum
of sand. They are in drainageways. The Tonka soils are
poorly drained. They are in depressions.

Permeability is moderately slow in the Hamerly soil,
and runoff is slow. Available water capacity is high. The
seasonal high water table is at a depth of 2 to 4 feet.
Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. This soil is suited
to wheat, sunflowers, flax, and barley and to grasses
and legumes for hay and pasture. The hazard of water
erosion is slight, and the hazard of soil blowing is
moderate. The main management concerns in cultivated
areas are maintaining tilth and controlling soil blowing.
Applying a system of conservation tillage that leaves
crop residue on the surface, establishing windbreaks,
and growing grasses and legumes for hay or pasture
help to control soil blowing and maintain or improve
tilth. Conservation tillage also helps to provide food and
cover for resident and migratory wildlife. Summer
fallowing is not suitable because it can increase salinity.

In areas where this soil is used for range, the
important native forage plants are little bluestem, big
bluestem, and switchgrass. Smooth bromegrass, big
bluestem, switchgrass, and sweetclover are suitable
hay and pasture plants. Soil blowing is a hazard,
especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants heips to control soil blowing.

This soil is suited to all of the climatically adapted
trees and shrubs grown as windbreaks and
environmental plantings. Eliminating grasses and weeds
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
an annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification is lle. The range site
and pasture group are Limy Subirrigated. The
productivity index for spring wheat is 84.

16—Hamerly-Wyard loams, 0 to 3 percent slopes.
These very deep, level and nearly level, somewhat
poorly drained soils are on till plains. The highly
calcareous Hamerly soit is on flats. The Wyard soil is in
depressions. Individual areas of this unit range from
about 5 to more than 400 acres in size. They are about
50 to 60 percent Hamerly soil and 30 to 45 percent
Wyard soil. The two soils occur as areas so intricately
mixed or so small in size that mapping them separately
is not practical.
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Typically, the surface layer of the Hamerly soil is
black, calcareous loam about 9 inches thick. The
subsoil is light olive brown, calcareous loam about 19
inches thick. The substratum to a depth of about 60
inches is olive brown, mottled, calcareous loam. In
some places the surface layer and the upper part of the
subsoil are silt loam. In other places the surface layer is
noncalcareous. In some areas slope is more than 3
percent. In other areas the substratum is gray.

Typically, the surface soil of the Wyard soil is black
loam about 20 inches thick. The subsoil is mottled loam
about 16 inches thick. It is dark grayish brown in the
upper part and grayish brown and calcareous in the
lower part. The substratum to a depth of about 60
inches is light yellowish brown, calcareous loam. In
some places the dark color of the surface layer extends
only to a depth of 8 to 15 inches. In other places the
surface layer and the upper part of the subsoil are silt
loam. In a few areas slope is more than 3 percent.

Included with these soils in mapping are small areas
of Buse, Cresbard, Parnell, and Tonka soils. These
included soils make up about 5 to 15 percent of the
unit. The Buse soils are well drained. They are on
knolls. The Cresbard soils are moderately well drained.
They are on rises. The Parnell and Tonka soils have an
accumulation of clay in the subsoil. They are in
depressions.

Permeability is moderately slow in the Hamerly soil
and moderate in the Wyard soil. Runoff is slow on both
soils. Available water capacity is high. The seasonal
high water table is at a depth of 2 to 4 feet in the
Hamerly soil and at a depth of 1 to 3 feet in the Wyard
soil. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is slight on both soils. The hazard of
soil blowing is moderate on the Hamerly soil and slight
on the Wyard soil. The main management concerns in
cultivated areas are maintaining tilth and controlling soil
blowing on the Hamerly soil and overcoming the early
season wetness of the Wyard soil. Applying a system of
conservation tillage that leaves crop residue on the
surface, establishing windbreaks, and growing grasses
and legumes for hay or pasture help to control soil
blowing and maintain or improve tilth. Delaying tillage
and planting helps to overcome the early season
wetness. Conservation tillage also helps to provide food
and cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are little bluestem,
western wheatgrass, and big bluestem. Smooth
bromegrass, big bluestem, sweetclover, and alfalfa are
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suitable hay and pasture plants. The soil blowing in
areas of the Hamerly soil is a hazard, especially if the
range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants helps
to control soil blowing.

These soils are suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. Eliminating grasses and weeds
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
an annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification of the Hamerly soil
is lle, and that of the Wyard soil is llw. The range site
of the Hamerly soil is Limy Subirrigated, and that of the
Wyard soil is Overflow. The pasture group of the
Hamerly soil is Limy Subirrigated, and that of the Wyard
soil is Overfiow and Run-on. The productivity index of
the unit for spring wheat is 83.

18—Hamerly-Svea loams, 0 to 3 percent slopes.
These very deep, level and nearly level soils are on till
plains. The somewhat poorly drained, highly calcareous
Hamerly soil is on flats. The moderately well drained
Svea soil is on rises. Individual areas of this unit range
from about 5 to more than 400 acres in size. They are
about 50 to 65 percent Hamerly soil and 30 to 40
percent Svea soil. The two soils occur as areas so
intricately mixed or so small in size that mapping them
separately is not practical.

Typically, the surface layer of the Hamerly soil is
black, calcareous loam about 9 inches thick. The
subsoil is light olive brown, calcareous loam about 19
inches thick. The substratum to a depth of about 60
inches is olive brown, mottled, calcareous loam. In
some places the surface layer and the upper part of the
subsoil are silt loam. in other places the surface layer is
noncalcareous. In some areas slope is more than 3
percent. In other areas the substratum is gray.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous ioam. In
some places the dark color of the surface layer extends
to a depth of only 8 to 15 inches. In other places the
subsoil is mottled throughout. In some areas the
surface layer and the upper part of the subsoil are silt
loam. In a few areas slope is more than 3 percent.

Included with these soils in mapping are small areas
of Buse, Cresbard, Parnell, and Tonka soils. These
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included soils make up about 5 to 15 percent of the
unit. The Buse soils are well drained. They are on
knolls. The Cresbard soils have a dense, sodic subsoil.
They are intermingled with areas of the Svea soil. The
Parnell and Tonka soils have an accumulation of clay in
the subsoil. They are in depressions.

Permeability is moderately slow in the Hamerly and
Svea soils. Runoff is slow. Available water capacity is
high. The seasonal high water table is at a depth of 2 to
4 feet in the Hamerly soil and at a depth of 4 to 6 feet
in the Svea soil. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is slight. The hazard of soil blowing is
moderate on the Hamerly soil and slight on the Svea
soil. The main management concerns in cultivated
areas are maintaining tilth and controlling soil blowing.
Applying a system of conservation tillage that leaves
crop residue on the surface, establishing windbreaks,
and growing grasses and legumes for hay or pasture
help to controi sail blowing and maintain or improve
tilth. Conservation tillage also helps to provide food and
cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are little bluestem,
western wheatgrass, and big bluestem. Smooth
bromegrass, big bluestem, sweetclover, and alfalfa are
suitable hay and pasture plants. The soil blowing in
areas of the Hamerly soil is a hazard, especially if the
range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants helps
to control soil blowing.

These soils are suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. Eliminating grasses and weeds
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
an annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification of the Hamerly soil
is lle, and that of the Svea soil is llc. The range site of
the Hamerly soil is Limy Subirrigated, and that of the
Svea soil is Overflow. The pasture group of the Hamerly
soil is Limy Subirrigated, and that of the Svea soil is
Overflow and Run-on. The productivity index of the unit
for spring wheat is 87.

23B—Barnes-Svea loams, 3 to 6 percent slopes.
These very deep, undulating soils are on till plains. The
well drained Barnes soil is on rises. The moderately
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well drained Svea soil is in swales. Individual areas of
this unit range from about 5 to more than 600 acres in
size. They are about 65 to 80 percent Barnes soil and
15 to 30 percent Svea soil. The two soils occur as
areas so intricately mixed or so small in size that
mapping them separately is not practical.

Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the surface iayer and subsoil are thinner and
lighter colored. In other places the surface layer is clay
loam.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam. In
some places the surface layer and subsoil are clay
loam.

Included with these soils in mapping are small areas
of Hamerly, Parnell, Tonka, and Vallers soils. These
included soils make up about 5 to 10 percent of the
unit. The Hamerly and Vallers soils are on flats. The
Hamerly soils are somewhat poorly draired. The Vallers
soils are poorly drained. The Parnell and Tonka soils
are in depressions. The Parnell soils are very poorly
drained. The Tonka soils are poorly drained.

Permeability is moderately slow in the Barnes and
Svea soils. Runoff is medium. Available water capacity
is high. The seasonal high water table is at a depth of 4
to 6 feet in the Svea soil. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is moderate, and the hazard of soil
biowing is slight. The main management concerns in
cultivated areas are maintaining tilth and controlling
water erosion. Grassed waterways are needed in areas
where runoff concentrates. Applying a system of
conservation tillage that leaves crop residue on the
surface and growing grasses and legumes for hay or
pasture help to control water erosion and maintain or
improve tilth. Conservation tillage also helps to provide
food and cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are green needlegrass,
western wheatgrass, and needleandthread. Smooth
bromegrass, big bluestem, and alfalfa are suitable hay
and pasture plants. Water erosion is a hazard,
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especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants helps to control water erosion.

The Barnes soil is suited to nearly all of the
climatically adapted trees and shrubs grown as
windbreaks and environmenta! plantings. The Svea soil
is suited to all of the climatically adapted species.
Eliminating grasses and weeds before the trees and
shrubs are planted and then controlling the regrowth of
this ground cover improve the survival and growth rates
of the seedlings.

The land capability classification of both sails is lle.
The range site is Silty. The pasture group is Loamy and
Silty. The productivity index of the unit for spring wheat
is 81.

23C—Barnes-Buse loams, 6 to 9 percent slopes.
These very deep, gently rolling, well drained soils are
on till plains and moraines. The Barnes soil is on side
slopes. The Buse soil is on summits and shoulder
slopes. Individual areas of this unit range from about 5
to more than 600 acres in size. They are about 60 to 75
percent Barnes soil and 20 to 30 percent Buse soil. The
two soils occur as areas so intricately mixed or so small
in size that mapping them separately is not practical.

Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the dark color of the surface layer extends to a
depth of more than 16 inches. In other places the
surface layer is clay loam.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled, calcareous loam. In some places the
surface layer is fess than 7 inches thick and lighter
colored.

Included with these soils in mapping are small areas
of Hamerly, Parnell, Renshaw, Swenoda, and Tonka
soils. These included soils make up about 5 to 10
percent of the unit. The Hamerly soils are somewhat
poorly drained. They are on flats. The Parnell and
Tonka soils are in depressions. The Parnell soils are
very poorly drained. The Tonka soils are poorly drained.
The Renshaw and Swenoda soils are intermingled with
areas of the Barnes soil. The Renshaw soils are
somewhat excessively drained. The Swenoda soils
have a surface layer of fine sandy loam.

Permeability is moderately slow in the Barnes and
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Buse soils. Runoff is rapid. Available water capacity is
high. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is severe. The hazard of soil blowing is
slight on the Barnes soil and moderate on the Buse soil.
The main management concerns in cultivated areas are
maintaining tilth and controlling erosion. Grassed
waterways are needed in areas where runoff
concentrates. Applying a system of conservation tillage
that leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
or pasture help to control erosion and maintain or
improve tilth. Conservation tillage also helps to provide
food and cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are western wheatgrass,
littte bluestem, and needleandthread. Smooth
bromegrass, western wheatgrass, and alfalfa are
suitable hay and pasture plants. Water erosion and soil
blowing are hazards, especially if the range or pasture
is overgrazed. Maintaining an adequate cover of the
important or suitable plants helps to control erosion.
Gullies can form along cattle trails. A planned grazing
system that controls the pattern of livestock traffic helps
to prevent gullying.

The Barnes soil is suited to nearly all of the
climatically adapted trees and shrubs grown as
windbreaks and environmental plantings. The Buse soll
is suited to only the most drought-tolerant species.
Optimum growth, survival, and vigor are unlikely on this
soil. Eliminating grasses and weeds before the trees
and shrubs are planted and then controlling the
regrowth of this ground cover improve the survival and
growth rates of the seedlings. Strips of an annual cover
crop between the rows of trees and shrubs help to
control soil blowing and protect the seedlings from
abrasion.

The land capability classification of the Barnes soil is
llle, and that of the Buse soil is IVe. The range site of
the Barnes soil is Silty, and that of the Buse soil is Thin
Upland. The pasture group of the Barnes soil is Loamy
and Silty, and that of the Buse soil is Thin Upland. The
productivity index of the unit for spring wheat is 58.

23D—Barnes-Buse loams, 9 to 15 percent slopes.
These very deep, rolling, well drained soils are on
moraines. The Barnes soil is on side slopes. The Buse
soil is on summits and shoulder slopes. Individual areas
of this unit range from about 5 to more than 400 acres
in size. They are about 50 to 60 percent Barnes soil
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and 30 to 45 percent Buse soil. The two soils occur as
areas so intricately mixed or so small in size that
mapping them separately is not practical.

Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the dark color of the surface layer extends to a
depth of more than 16 inches. In other places the
surface layer is clay loam. In some areas the surface is
stony or gravelly. In other areas slope is 16 to 20
percent.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsaoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled, calcareous loam. In some places the
surface layer is less than 7 inches thick and light
colored. In other places the surface is stony or gravelly.
In some areas slope is 16 to 20 percent.

Included with these soils in mapping are small areas
of Hamerly, Parnell, Sioux, Southam, and Swenoda
soils. These included soils make up about 5 to 10
percent of the unit. The Hamerly soils are somewhat
poorly drained. They are on flats. The Parnell and
Southam soils are very poorly drained. They are in
depressions. The Sioux soils have a substratum of very
gravelly sand. They are intermingled with areas of the
Buse soil. The Swenoda soils have a surface layer of
fine sandy loam. They are intermingled with areas of
the Barnes sail.

Permeability is moderately slow in the Barnes and
Buse soils. Runoff is rapid. Available water capacity is
high.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
only poorly suited to cultivated crops. They are suited to
grasses and legumes for hay and pasture. The hazard
of water erosion is severe. The hazard of soil blowing is
slight on the Barnes soil and moderate on the Buse soil.
The main management concerns in cultivated areas are
maintaining tilth and controlling erosion. Grassed
waterways are needed in areas where runoff
concentrates. Applying a system of conservation tillage
that leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
or pasture help to control erosion and maintain or
improve tilth. Conservation tillage also helps to provide
food and cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are western wheatgrass,
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little bluestem, and needleandthread. Smooth
bromegrass, western wheatgrass, and alfalfa are
suitable hay and pasture plants. Water erosion and soil
blowing are hazards, especially if the range or pasture
is overgrazed. Maintaining an adequate cover of the
important or suitable plants helps to control erosion.
Gullies can form along cattle trails. A planned grazing
system that controls the pattern of livestock traffic helps
to prevent gullying.

The Barnes soil is suited to nearly all of the
climatically adapted trees and shrubs grown as
windbreaks and environmental plantings. The Buse soil
generally is unsuited to the climatically adapted species.
Eliminating grasses and weeds on the Barnes soil
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
an annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion. Trees and shrubs can be
grown on the Buse soil for esthetic purposes or to
enhance wildlife habitat if special management, such as
hand or scalp planting, is applied.

The land capability classification of the Barnes soil is
IVe, and that of the Buse soil is Vle. The range site of
the Barnes soil is Silty, and that of the Buse soil is Thin
Upland. The pasture group of the Barnes soil is Loamy
and Silty, and that of the Buse soil is Thin Upland. The
productivity index of the unit for spring wheat is 31.

23F—Buse-Svea loams, 15 to 50 percent slopes.
These very deep, well drained soils are on moraines
and dissected till plains. The hilly to very steep Buse
soil is on summits and shoulder slopes. The hilly Svea
soil is on side slopes. Individual areas of this unit range
from about 5 to more than 600 acres in size. They are
about 65 to 80 percent Buse soil and 15 to 30 percent
Svea soil. The two soils occur as areas so intricately
mixed or so small in size that mapping them separately
is not practical.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled, calcareous loam. In some places the
surface is stony or gravelly. In other places the upper
part of subsoil is brown and noncalcareous. In a few
areas the surface tayer is less than 7 inches thick and
lighter cotored. In other areas slope is more than 50
percent.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
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part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam.

Included with these soils in mapping are small areas
of Lamoure and Sioux soils. These included soils make
up about 5 to 10 percent of the unit. The Lamoure soils
are poorly drained. They are in drainageways. The
Sioux soils have a substratum of very gravelly sand.
They are intermingled with areas of the Buse soil.

Permeability is moderately slow in the Buse and
Svea soils. Runoff is very rapid. Available water
capacity is high.

Most areas are used for range. These soils are best
suited to this use. They generally are unsuited to
cultivated crops, hay, and pasture and to the trees and
shrubs grown as windbreaks and environmental
plantings because of the slope, the moderate hazard of
soil blowing on the Buse soil, and the very severe
hazard of water erosion on both soils.

In areas where these soils are used as range, the
important native forage plants are needleandthread,
western wheatgrass, green needlegrass, and little
bluestem. Water erosion and soil blowing are hazards,
especially if the range is overgrazed. Maintaining an
adequate cover of the important plants helps to control
soil blowing and water erosion. Gullies can form along
cattle trails. A planned grazing system that controls the
pattern of livestock traffic helps to prevent gullying.

The land capability classification of the Buse soil is
Vlle, and that of the Svea soil is Vle. The range site of
the Buse soil is Thin Upland, and that of the Svea soil
is Silty. The productivity index of the unit for spring
wheat is O.

24—Svea-Barnes loams, 0 to 3 percent slopes.
These very deep, level and nearly level soils are on till
plains. The moderately well drained Svea soil is in
swales. The well drained Barnes soil is on rises.
Individual areas of this unit range from about 5 to more
than 1,000 acres in size. They are about 45 to 60
percent Svea soil and 30 to 45 percent Barnes soil. The
two soils occur as areas so intricately mixed or so small
in size that mapping them separately is not practical.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam. In
some places the surface layer and subsoil are clay
loam. In other places the subsoil is mottled throughout.
In some areas in and near the James River Valley, the
lower part of the substratum is weathered shale.
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Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the surface layer and subsoil are thinner and
lighter colored. In other places the surface layer is clay
loam. In some areas in and near the James River
Valley, the lower part of the substratum is weathered
shale.

Included with these soils in mapping are small areas
of Cresbard, Fordville, Hamerly, and Tonka soils. These
included soils make up about 5 to 10 percent of the
unit. The Cresbard and Fordville soils are intermingled
with areas of the Svea soil. The Cresbard soils have a
sodic subsoil. The Fordville soils have a substratum of
gravelly sand. The Hamerly soils are somewhat poorly
drained. They are on flats. The Tonka soils are poorly
drained. They are in depressions.

Permeability is moderately slow in the Svea and
Barnes soils. Runoff is slow. Available water capacity is
high. The seasonal high water table is at a depth of 4 to
6 feet in the Svea soil. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazards
of water erosion and soil blowing are slight. The main
management concerns in cultivated areas are
maintaining tilth and controlling erosion. Applying a
system of conservation tillage that leaves crop residue
on the surface and growing grasses and legumes for
hay or pasture help to control erosion and maintain or
improve tilth. Conservation tillage also helps to provide
food and cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are western wheatgrass,
green needlegrass, and big bluestem. Intermediate
wheatgrass, smooth bromegrass, and alfalfa are
suitable hay and pasture plants. No major hazards or
limitations affect the use of these soils for range or
pasture.

The Svea soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. The Barnes soil is suited to
nearly all of the climatically adapted species.
Eliminating grasses and weeds before the trees and
shrubs are planted and then controlling the regrowth of
this ground cover improve the survival and growth rates
of the seedlings.

The land capability classification of both soils is llc.
The range site of the Svea soil is Overflow, and that of
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the Barnes soil is Silty. The pasture group of the Svea
soil is Overflow and Run-on, and that of the Barnes soil
is Loamy and Silty. The productivity index of the unit for
spring wheat is 91.

24B—Svea-Buse loams, 3 to 6 percent slopes.
These very deep, undulating soils are on till plains. The
moderately well drained Svea soil is in swales. The well
drained Buse soil is on rises. Individual areas of this
unit range from about 5 to more than 600 acres in size.
They are about 50 to 65 percent Svea soil and 25 to 40
percent Buse soil. The two soils occur as areas so
intricately mixed or so small in size that mapping them
separately is not practical.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled loam. In some places the surface layer
is less than 7 inches thick and lighter colored. In other
places the upper part of the subsoil is brown and
noncalcareous.

Included with these soils in mapping are small areas
of Cresbard, Hamerly, Swenoda, and Tonka soils.
These included soils make up about 5 to 10 percent of
the unit. The Cresbard and Swenoda soils are
intermingled with areas of the Svea soil. The Cresbard
soils have a sodic subsoil. The Swenoda soils have a
surface layer of fine sandy loam. The Hamerly soils are
somewhat poorly drained. They are on flats. The Tonka
soils are poorly drained. They are in depressions.

Permeability is moderately slow in the Svea and
Buse soils. Runoff is medium. Available water capacity
is high. The seasonal high water table is at a depth of 4
to 6 feet in the Svea soil. Tilth is good.

Most areas are used for cuitivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is moderate. The hazard of soil blowing
is slight on the Svea soil and moderate on the Buse
soil. The main management concerns in cultivated
areas are maintaining tilth and controlling erosion.
Grassed waterways are needed in areas where runoff
concentrates. Applying a system of conservation tillage
that leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
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or pasture help to control erosion and maintain or
improve tilth. Conservation tillage also helps to provide
food and cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are western wheatgrass,
green needlegrass, needleandthread, and little
bluestem. Big bluestem, western wheatgrass, and
alfalfa are suitable hay and pasture plants. Water
erosion and soil blowing are hazards, especially if the
range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants helps
to control erosion.

The Svea soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. The Buse soil is suited to only
the most drought-tolerant species. Optimum growth,
survival, and vigor are unlikely on this soil. Eliminating
grasses and weeds before the trees and shrubs are
planted and then controlling the regrowth of this ground
cover improve the survival and growth rates of the
seedlings. Strips of an annual cover crop between the
rows of trees and shrubs help to control soil blowing
and protect the seedlings from abrasion.

The land capability classification of the Svea soil is
ile, and that of the Buse soil is llle. The range site of
the Svea soil is Silty, and that of the Buse soil is Thin
Upland. The pasture group of the Svea soil is Loamy
and Silty, and that of the Buse soil is Thin Upland. The
productivity index of the unit for spring wheat is 71.

24E—Barnes-Svea-Buse loams, 9 to 25 percent
slopes. These very deep, well drained soils are on
moraines. The rolling and hilly Barnes soil is on side
slopes. The rolling Svea soil is on side slopes and foot
slopes. The rolling and hilly Buse soil is on summits and
shoulder slopes. Individual areas of this unit range from
about 20 to more than 2,500 acres in size. They are
about 35 to 50 percent Barnes soil, 20 to 35 percent
Svea soil, and 15 to 30 percent Buse soil. The three
soils occur as areas so intricately mixed or so small in
size that mapping them separately is not practical.

Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the surface layer is clay loam. In other places
the surface is stony or gravelly.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
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of about 60 inches is olive brown, calcareous loam. In
some places the surface is stony or gravelly.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled, calcareous loam. In some places the
surface layer is less than 7 inches thick and lighter
colored. In other places the surface is stony or gravelly.
In some areas siope is more than 25 percent.

Included with these scils in mapping are small areas
of Hamerly, Parnell, Sioux, and Southam soils. These
included soils make up about 5 to 15 percent of the
unit. The Hamerly soils are somewhat poorly drained.
They are on flats. The Parnell and Southam soils are
poorly drained. They are in depressions. The Sioux
soils have a substratum of very gravelly sand. They are
intermingled with areas of the Buse soil.

Permeability is moderately slow in the Barnes, Svea,
and Buse soils. Runoff is very rapid on the Barnes and
Buse soils and rapid on the Svea soil. Available water
capacity is high in all three soils.

Most areas are used for range. These soils are best
suited to this use and to pasture. They generally are
unsuited to cultivated crops and to the trees and shrubs
grown as windbreaks and environmental plantings
because of the slope, the moderate hazard of soil
blowing on the Buse soil, and the very severe hazard of
water erosion on all three soils.

In areas where these soils are used as range, the
important native forage plants are needleandthread,
western wheatgrass, green needlegrass, and little
bluestem. Smooth bromegrass, big bluestem, western
wheatgrass, and alfalfa are suitable hay and pasture
plants. Water erosion and soil blowing are hazards,
especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants helps to control erosion. Gullies can form
along cattle trails. A planned grazing system that
controls the pattern of livestock traffic helps to prevent
gullying.

The land capability classification of the Barnes soils
is Vle, that of the Svea soil is IVe, and that of the Buse
soil is Vlle. The range site of the Barnes and Svea soils
is Silty, and that of the Buse soil is Thin Upland. The
pasture group of the Barnes and Svea soils is Loamy
and Silty, and that of the Buse soil is Thin Upland. The
productivity index of the unit for spring wheat is 0.

25E—Barnes-Buse-Parnell complex, 0 to 35
- percent slopes. These very deep soils are on
moraines. The well drained, nearly level to hilly Barnes
soil is on side slopes and foot slopes. The well drained,
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undulating to steep Buse soil is on summits and
shoulder slopes. The very poorly drained, level Parnell
soil is in depressions. It is ponded. Individual areas of
this unit range from about 20 to more than 1,200 acres
in size. They are about 35 to 50 percent Barnes soil, 20
to 35 percent Buse soil, and 15 to 25 percent Parnell
soil. The three soils occur as areas so intricately mixed
or so small in size that mapping them separately is not
practical.

Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the dark color of the surface layer extends to a
depth of more than 16 inches. In other places the
surface layer is clay foam. In some areas the surface is
stony or gravelly.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, calcareous loam. In some places the surface
layer is less than 7 inches thick and lighter colored. In
some areas the surface is stony or gravelly.

Typically, the surface soil of the Parnell soil is silty
clay loam about 16 inches thick. It is black in the upper
part and very dark gray in the lower part. The subsoil is
silty clay about 20 inches thick. It is very dark gray in
the upper part and very dark grayish brown in the lower
part. The substratum to a depth of about 60 inches is
olive gray, mottled loam. In some places the surface
layer is silty clay. In other places the soil has a light
colored subsurface layer. In a few places the soil is
almost continuously ponded.

Included with these soils in mapping are small areas
of Hamerly, Sioux, and Vallers sails. These included
soils make up about 10 to 15 percent of the unit. The
Hamerly and Vallers soils are on flats. The Hamerly
soils are somewhat poorly drained. The Vallers soils are
poorly drained and saline. The Sioux soils have a
substratum of very gravelly sand. They are intermingled
with areas of the Buse soil.

Permeability is moderately slow in the Barnes and
Buse soils and slow in the Parnell soil. Runoff is very
rapid on the Barnes and Buse soils and ponded on the
Parnell soil. Available water capacity is high in all three
soils. The seasonal high water table is 2 feet above to.2
feet below the surface in the Parnell soil.

Most areas are used for range. These soils are best
suited to this use and to pasture. They generally are
unsuited to cultivated crops because of the slope, the
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very severe hazard of water erosion on the Barnes and
Buse soils, and the moderate hazard of soil blowing on
the Buse soil.

in areas where these soils are used as range, the
important native forage plants are needleandthread,
western wheatgrass, green needlegrass, and little
bluestem on the Barnes and Buse soils and slough
sedge and rivergrass on the Parnell soil. Smooth
bromegrass, big bluestem, western wheatgrass, and
alfalfa are suitable hay and pasture plants on the
Barnes and Buse soils. If the Parnell soil is drained,
creeping foxtail, reed canarygrass, and alsike clover are
suitable hay and pasture plants. Water erosion and soil
blowing are hazards, especially if the range or pasture
is overgrazed. Maintaining an adequate cover of the
important or suitable plants helps to control erosion.
Compaction, trampling, and root shearing are problems
in areas of the Parnell soil, especially if the range or
pasture is grazed when the soil is wet. Grazing should
be deferred during wet periods. Gullies can form along
cattle trails. A planned grazing system that controls the
pattern of livestock traffic helps to prevent gullying.

Areas of the Parnell soil and the ponded water
provide excellent winter cover for resident wildlife and
high-quality feeding, breeding, and rearing sites for
wetland wildlife. The main concerns in managing
wetland wildlife habitat are minimizing siltation and
maintaining the natural water level.

The Barnes and Buse soils generally are unsuited to
machine planting of the climatically adapted trees and
shrubs grown as windbreaks and environmental
plantings. Trees and shrubs can be grown for esthetic
purposes or to enhance wildlife habitat if special
management, such as hand or scalp planting, is
applied. If drained, the Parnell soil is suited to all of the
climatically adapted trees and shrubs grown as
windbreaks and environmental plantings. Undrained
areas generally are unsuited. The wetness is a critical
limitation affecting the survival, growth, and vigor of the
vegetation. The grasses and weeds growing on this soil
are abundant and persistent. Eliminating this ground
cover before the trees and shrubs are planted and then
controlling the regrowth of this cover improve the
survival and growth rates of the seedlings.

The land capability classification of the Barnes solil is
Vle, that of the Buse soil is Vlle, and that of the Parnell
soil is Illw. The range site of the Barnes soil is Silty,
that of the Buse soil is Thin Upland, and that of the
Parnell soil is Wetland. The pasture group of the Barnes
soil is Loamy and Silty, that of the Buse soil is Thin
Upland, and that of drained areas of the Parnell soil is
Wet. The productivity index of the unit for spring wheat
is 0.
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30C—Svea-Sioux loams, 3 to 9 percent slopes.
These very deep soils are on eskers and breaks
between till plains and outwash plains. The well
drained, undulating Svea soil is on side slopes. The
excessively drained, undulating and gently rolling Sioux
soil is on summits and shoulder slopes. Individual areas
of this unit range from about 5 to more than 300 acres
in size. They are about 35 to 50 percent Svea soil and
30 to 45 percent Sioux soil. The two soils occur as
areas so intricately mixed or so small in size that
mapping them separately is not practical.

Typically, the surface layer of the Svea soil is black
loam about 8 inches thick. The subsoil is loam about 25
inches thick. It is very dark grayish brown in the upper
part, dark brown in the next part, and olive brown and
calcareous in the lower part. The substratum to a depth
of about 60 inches is olive brown, calcareous loam. In
some places the dark color of the surface layer extends
to a depth of only 8 to 15 inches. In other places the
substratum below a depth of 40 inches is loamy sand or
sand. In some areas the surface soil and subsoil are
sandy loam.

Typically, the surface layer of the Sioux sail is black
loam about 7 inches thick. The next layer is very dark
grayish brown sandy loam about 3 inches thick. The
substratum to a depth of about 60 inches is dark
grayish brown, calcareous very gravelly sand. In some
places the subsoil is loam and the depth to gravel is 14
to 20 inches. In other places the surface layer is sandy
loam. In some areas it is only 3 to 7 inches thick. In
areas in and near the James River Valley, the
substratum of sand and gravel is a mixture of granitic
and shale particles.

Included with these soils in mapping are small areas
of Buse, Clontarf, Hamerly, and Tonka soils. These
included soils make up about 10 to 20 percent of the
unit. The Buse soils have a surface layer and subsoil of
calcareous loam. They are intermingled with areas of
the Sioux soil. The Clontarf soils have a surface soil
and subsoil of fine sandy loam. They are intermingled
with areas of the Svea soil. The Hamerly soils are
somewhat poorly drained. They are on flats. The Tonka
soils are poorly drained. They are in depressions.

Permeability is moderately slow in the Svea soil and
very rapid in the Sioux soil. Runoff is medium on the
Svea soil and slow on the Sioux soil. Available water
capacity is high in the Svea soil and low in the Sioux
sail. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is moderate on the Svea soil and slight
on the Sioux soil. The hazard of soil blowing is slight on
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both soils. Maintaining tilth, overcoming the
droughtiness of the Sioux soil, and controlling water
erosion are the main management concerns if cultivated
crops are grown. Grassed waterways are needed in
areas where runoff concentrates. Applying a system of
conservation tillage that leaves crop residue on the
surface and growing grasses and legumes for hay or
pasture help to control erosion and maintain or improve
tilth. Leaving tall stubble on the surface helps to
overcome the droughtiness in areas of the Sioux soil by
trapping snow and thus increasing the moisture supply.
Little benefit is derived from fallowing because of the
low available water capacity. Also, fallowing increases
the susceptibility to soil blowing. Conservation tillage
also helps to provide food and cover for resident and
migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are needleandthread,
western wheatgrass, and blue grama. Smooth
bromegrass, western wheatgrass, and alfalfa are
suitable hay and pasture plants. Water erosion is a
hazard, especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants at a height that traps snow increases the
moisture supply and helps to control water erosion.

The Svea soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. It has no critical soil
limitations. The Sioux soil generally is unsuited to the
climatically adapted species. Eliminating grasses and
weeds before the trees and shrubs are planted and
then controlling the regrowth of this ground cover
improve the survival and growth rates of the seedlings.

The land capability classification of the Svea soil is
Ile, and that of the Sioux soil is VIs. The range site of
the Svea soil is Silty, and that of the Sioux soil is Very
Shallow. The pasture group of the Svea soil is Loamy
and Silty, and that of the Sioux soil is Very Shallow to
Gravel. The productivity index of the unit for spring
wheat is 50.

30E—Sioux-Barnes loams, 9 to 30 percent slopes.
These very deep soils are on eskers and breaks
between till plains and outwash plains. The rolling to
steep, excessively drained Sioux soil is on summits and
shoulder slopes. The rolling to hilly, well drained Barnes
soil is on side slopes. Individual areas of this unit range
from about 5 to more than 800 acres in size. They are
about 40 to 55 percent Sioux soil and 35 to 50 percent
Barnes soil. The two soils occur as areas so intricately
mixed or so small in size that mapping them separately
is not practical.

Typically, the surface layer of the Sioux soil is black
loam about 7 inches thick. The next layer is very dark
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grayish brown sandy loam about 3 inches thick. The
substratum to a depth of about 60 inches is dark
grayish brown, calcareous very gravelly sand. in some
places the subsoil is loam and the depth to gravel is 14
to 20 inches. In other places the surface layer is sandy
loam. In some areas it is only 3 to 7 inches thick. In
areas in or near the James River Valley, the substratum
of sand and gravel is a mixture of hard granitic and soft
shale particles.

Typically, the surface layer of the Barnes soil is black
loam about 7 inches thick. The subsoil is loam about 22
inches thick. It is dark brown in the upper part and
grayish brown and calcareous in the lower part. The
substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the dark color of the surface layer extends to a
depth of more than 16 inches. In other places the
surface layer and subsoil are thinner and lighter
colored.

Included with these soils in mapping are small areas
of Clontarf, Embden, Fordville, and Southam soils.
These included soils make up about 5 to 15 percent of
the unit. The Clontarf, Embden, and Fordville soils are
on foot slopes. The Clontarf and Embden soils are
moderately well drained. The Fordville soils have a
substratum of gravelly sand. The Southam soils are
very poorly drained. They are in depressions.

Permeability is very rapid in the Sioux soil and
moderately slow in the Barnes soil. Runoff is medium
on the Sioux soil and very rapid on the Barnes soil.
Available water capacity is low in the Sioux soil and
high in the Barnes soil.

Most areas are used for range. These soils are best
suited to this use. They generally are unsuited to
cultivated crops, hay, and pasture and to the trees and
shrubs grown as windbreaks and environmental
plantings because of the low natural fertility and
droughtiness of the Sioux soil and the hazard of erosion
on both soils. The hazard of water erosion is moderate
on the Sioux soil and very severe on the Barnes soil.
The hazard of soil blowing is slight on both soils.

In areas where these soils are used as range, the
important native forage plants are needleandthread,
western wheatgrass, and blue grama. Water erosion is
a hazard, especially if the range is overgrazed.
Maintaining an adequate cover of the important plants
at a height that traps snow increases the moisture
supply and helps to control water erosion. Gullies can
form along cattle trails. A planned grazing system that
controls the pattern of livestock traffic helps to prevent
gullying.

The land capability classification of the Sioux soil is
Vlls, and that of the Barnes soil is Vle. The range site
of the Sioux soil is Very Shallow, and that of the Barnes
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soil is Silty. The productivity index of the unit for spring
wheat is 0.

39F—Kloten-Buse loams, 9 to 50 percent slopes.
These strongly sloping to very steep, well drained soils
are in stream valleys. The shallow Kloten soil is on
valley shoulder slopes and side slopes. The very deep
Buse soil is on summits and valley shoulder slopes.
Individual areas of this unit range from about 10 to
more than 2,000 acres in size. They are about 45 to 65
percent Kloten soil and 35 to 55 percent Buse soil. The
two soils occur as areas so intricately mixed or so small
in size that mapping them separately is not practical.

Typically, the surface layer of the Kloten soil is black
loam about 6 inches thick. The next layer is very dark
grayish brown loam about 4 inches thick. Below this is
shale bedrock. In some places the subsoil is loam and
the depth to bedrock is 20 to 40 inches. In other places
slope is more than 50 percent.

Typically, the surface layer of the Buse soil is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled, calcareous loam. In some places the
surface layer is less than 7 inches thick. in other places
the surface is stony or gravelly. In some areas the
upper part of the subsoil is brown and noncalcareous.
In other areas slope is more than 50 percent.

Included with these soils in mapping are small areas
of Darnen, Sioux, and Svea soils. These included soils
make up about 5 to 15 percent of the unit. The dark
color of the surface layer in the Darnen and Svea soils
extends to a depth of more than 16 inches. The Darnen
and Svea soils are on foot slopes. The Sioux soils have
a substratum of gravelly sand. They are intermingled
with areas of the Buse soil.

Permeability is moderate in the Kloten soil and
moderately slow in the Buse soil. Runoff is very rapid
on both soils. Available water capacity is very low in the
Kloten soil and high in the Buse soil.

Most areas are used for range. These soils are best
suited to this use. They generally are unsuited to
cultivated crops, pasture, and hay and to the trees and
shrubs grown as windbreaks and environmental
plantings because of the slope, the droughtiness of the
Kloten soil, and the hazard of erosion. The hazard of
water erosion is very severe on both soils. The hazard
of soil blowing is slight on the Kloten soil and moderate
on the Buse soil.

in areas where these soils are used as range, the
important native forage plants are needleandthread,
western wheatgrass, blue grama, and little bluestem.
Water erosion and soil blowing are hazards, especially
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if the range is overgrazed. Maintaining an adequate
cover of the important plants at a height that traps snow
helps to store water in the soil and coniro! erosion.
Gullies can form along cattle trails. A planned grazing
system that controls the pattern of the livestock traffic
helps to prevent gullying.

The land capability classification of both soils is Vlle.
The range site of the Kloten soil is Shallow, and that of
the Buse soil is Thin Upland. The productivity index of
the unit for spring wheat is 0.

40—Divide-Marysiland loams, 0 to 3 percent
slopes. These very deep, highly calcareous soils are on
outwash plains. The level and nearly level, somewhat
poorly drained Divide soil is on flats. The level, poorly
drained Marysland soil is in drainageways, swales, and
depressions. Individual areas of this unit range from
about 5 to more than 150 acres in size. They are about
50 to 65 percent Divide soil and 20 to 35 percent
Marysland soil. The two soils occur as areas so
intricately mixed or so small in size that mapping them
separately is not practical.

Typically, the surface soil of the Divide soil is black,
calcareous loam about 10 inches thick. The subsoil is
grayish brown, calcareous loam about 12 inches thick.
It is mottled in the lower part. The substratum is
calcareous. The upper part is olive brown sand and the
lower part to a depth of about 60 inches is grayish
brown gravelly sand. In some places the layer of sand
and gravel in the substratum is at a depth of more than
40 inches. In other places the soil is slightly saline. In a
few areas slope is 3 to 6 percent.

Typically, the surface layer of the Marysland soil is
black, calcareous loam about 8 inches thick. The
subsoil is calcareous. it is about 24 inches thick. It is
gray clay loam in the upper part; olive gray, mottled
loam in the next part; and light brownish gray, mottled
loam in the lower part. The substratum to a depth of
about 60 inches is light olive brown, calcareous coarse
sand. In some places the layer of sand and gravel in
the substratum is at a depth of more than 40 inches.

Included with these soils in mapping are small areas
of Colvin, Fordville, and Hamerly soils. These included
soils make up about 5 to 15 percent of the unit. The
Colvin soils have a substratum of silty clay loam. They
are intermingled with areas of the Marysland soil. The
Fordville soils are well drained. They are on rises. The
Hamerly soils have a subsoil of loam. They are
intermingled with areas of the Divide soil. Also included
are small areas of a somewhat poorly drained soil that
has a sodic subsoil. This included soil is intermingled
with areas of the Divide soil.

Permeability is moderate in the upper part of the
Divide and Marysland soils and rapid in the lower part.



Stutsman County, North Dakota

Runoff is slow. Available water capacity is moderate.
The seasonal high water table is at a depth of 2.5 t0 5.0
feet in the Divide soil and at a depth of 0 to 2.0 feet in
the Marysland soil. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is slight, and the hazard of soil blowing
is moderate. The main management concerns in
cultivated areas are controlling sail blowing, overcoming
wetness, and maintaining tilth. Constructing and
maintaining surface drains help to reduce the wetness
in areas of the Marysland soil. Because locating
suitable drainage outlets is difficult, few areas are
drained. Drainage can increase the salinity. Applying a
system of conservation tillage that leaves crop residue
on the surface, establishing windbreaks, and growing
grasses and legumes for hay or pasture help to control
soil blowing and maintain or improve tilth. Conservation
tilage also helps to provide food and cover for resident
and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are little bluestem, big
bluestem, and switchgrass. Smooth bromegrass, big
bluestem, reed canarygrass, and sweetclover are
suitable hay and pasture plants. Soil blowing is a
hazard, especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants helps to control soil blowing.
Compaction, trampling, and root shearing are problems
on the Marysland soil if the range or pasture is grazed
when wet. Grazing should be deferred during wet
periods.

The Divide soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. It has no critical sail
limitations. If drained, the Marysland soil is suited to all
of the climatically adapted species. Undrained areas
generally are unsuited to this use. The wetness is a
critical limitation affecting the survival, growth, and vigor
of the vegetation. The grasses and weeds growing on
this soil are abundant and persistent. Eliminating
grasses and weeds before the trees and shrubs are
planted and then controlling the regrowth of this ground
cover improve the survival and growth rates of the
seedlings. Strips of an annual cover crop between the
rows of trees and shrubs help to control soil blowing
and protect the seedlings from abrasion.

The land capability classification of the Divide soil is
llls, and that of the Marysland soil is Ilw. The range site
of the Divide soil is Limy Subirrigated, and that of the
Marysland soil is Subirrigated. The pasture group of the
Divide soil is Limy Subirrigated, and that of the

31

Marysland soil is Wet. The productivity index of the unit
for spring wheat is 57.

41—Fordville-Renshaw loams, 0 to 3 percent
slopes. These very deep, level and nearly level soils
are on outwash plains and terraces. The well drained
Fordville soil is on flats. The somewhat excessively
drained Renshaw soil is on rises. Individual areas of
this unit range from about 5 to more than 500 acres in
size. They are about 45 to 65 percent Fordville soil and
25 to 40 percent Renshaw soil. The two soils occur as
areas so intricately mixed or so small in size that
mapping them separately is not practical.

Typically, the surface soil of the Fordville soil is black
loam about 11 inches thick. The subsoil is loam about
16 inches thick. It is very dark grayish brown in the
upper part and dark grayish brown in the lower part.
The next layer is dark grayish brown loam about 5
inches thick. The substratum to a depth of about 60
inches is yellowish brown, calcareous gravelly sand. In
some places the subsoil is mottled. In areas in and near
the James River Valley, the substratum of sand and
gravel is a mixture of hard granitic and soft shale
particles.

Typically, the surface layer of the Renshaw soil is
black loam about 7 inches thick. The subsoil is very
dark grayish brown loam about 8 inches thick. The
substratum to a depth of about 60 inches is light olive
brown, calcareous gravelly sand. In some places the
depth to sand and gravel is less than 14 inches. In
other places the surface layer and subsoil are sandy
loam. In areas in and near the James River Valley, the
substratum of sand and gravel is a mixture of hard
granitic and soft shale particles.

Included with these soils in mapping are small areas
of Darnen, Divide, and Svea soils. These included soils
make up about 5 to 20 percent of the unit. The Darnen
and Svea soils have a substratum of loam. They are
intermingled with areas of the Fordville soil. The Divide
soils are somewhat poorly drained. They are in swales.

Permeability is moderate in the upper part of the
Fordville and Renshaw soils and rapid in the lower part.
Runoff is slow on both soils. Available water capacity is
moderate in the Fordville soil and low in the Renshaw
soil. Tilth is good.

Most areas are used for cultivated crops. These soils
are suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazards
of water erosion and soil blowing are slight. The main
management concerns in cultivated areas are
maintaining tilth, overcoming the droughtiness, and
controlling erosion. Applying a system of conservation
tillage that leaves crop residue on the surface and
growing grasses and legumes for hay or pasture



32

conserves moisture and helps to control erosion and
maintain or improve tilth. Leaving tall stubble on the
surface helps to overcome the droughtiness by trapping
snow and thus increasing the moisture supply. Little
benefit is derived from fallowing because of the low
available water capacity. Also, fallowing increases the
susceptibility to soil biowing. Conservation tillage also
helps to provide food and cover for resident and
migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are needleandthread,
western wheatgrass, and blue grama. Smooth
bromegrass, western wheatgrass, and alfalfa are
suitable hay and pasture plants. Maintaining an
adequate cover of the important or suitable plants at a
height that traps snow increases the moisture supply.

These soils are suited to some of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. Because the soils are
droughty, the trees and shrubs commonly are affected
by moisture stress. Irrigation or supplemental watering
helps to ensure the survival of seedlings. Little benefit is
derived from fallowing during the season prior to
planting because of the low available water capacity.
Eliminating grasses and weeds before the trees and
shrubs are planted and then controlling the regrowth of
this ground cover improve the survival and growth rates
of the seedlings.

The land capability classification of the Fordville soil
is lls, and that of the Renshaw soil is Ills. The range
site of the Fordville soil is Silty, and that of the
Renshaw soil is Shallow to Gravel. The pasture group
of the Fordville soil is Loamy and Silty, and that of the
Renshaw soil is Shallow to Gravel. The productivity
index of the unit for spring wheat is 57.

41B—Fordville-Renshaw loams, 3 to 6 percent
slopes. These very deep, gently sloping soils are on
outwash plains. The well drained Fordville soil is on
flats and rises. The somewhat excessively drained
Renshaw soil is on rises. Individual areas of this unit
range from about 5 to more than 500 acres in size.
They are about 40 to 60 percent Fordville soil and 35 to
50 percent Renshaw soil. The two soils occur as areas
so intricately mixed or so small in size that mapping
them separately is not practical.

Typically, the surface soil of the Fordville soil is black
loam about 11 inches thick. The subsoil is loam about
16 inches thick. It is very dark grayish brown in the
upper part and dark grayish brown in the lower part.
The next layer is dark grayish brown loam about 5
inches thick. The substratum to a depth of about 60
inches is yellowish brown, calcareous gravelly sand. In
some places the substratum is mottled. In other places
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the dark color of the surface layer extends to a depth of
only 8 to 15 inches. In areas in and near the James
River Valley, the substratum of sand and gravel is a
mixture of hard granitic and soft shale particles.

Typically, the surface layer of the Renshaw sail is
black loam about 7 inches thick. The subsgil is very
dark grayish brown loam about 8 inches thick. The
substratum to a depth of about 60 inches is light olive
brown, calcareous gravelly sand. In some places the
depth to sand and gravel is less than 14 inches. In
other places the surface layer and subsoil are sandy
loam. In areas in and near the James River Valley, the
substratum of sand and gravel is a mixture of hard
granitic and soft shale particles.

Included with these soils in mapping are small areas
of Barnes, Darnen, Divide, and Svea soils. These
included soils make up about 5 to 10 percent of the
unit. The Barnes, Darnen, and Svea soils have a
substratum of loam. They are intermingled with areas of
the Fordville soil. The Divide soils are somewhat poorly
drained. They are in swales.

Permeability is moderate in the upper part of the
Fordville and Renshaw soils and rapid in the lower part.
Runoff is slow. Available water capacity is moderate in
the Fordville soil and low in the Renshaw soil. Tilth is
good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is moderate, and the hazard of soil
blowing is slight. The main management concerns in
cultivated areas are maintaining tilth, overcoming the
droughtiness, and controlling water erosion. Grassed
waterways are needed in areas where runoff
concentrates. Applying a system of conservation tillage
that leaves crop residue on the surface and growing
grasses and legumes for hay or pasture conserves
moisture and helps to control water erosion and
maintain or improve tilth. LLeaving tall stubble on the
surface helps to overcome the droughtiness by trapping
snow and thus increasing the moisture supply. Little
benefit is derived from fallowing because of the low
available water capacity. Also, fallowing increases the
susceptibility to soil blowing. Conservation tillage also
helps to provide food and cover for resident and
migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are needleandthread,
western wheatgrass, and blue grama. Smooth
bromegrass, western wheatgrass, and alfalfa are
suitable hay and pasture plants. Water erosion is a
hazard, especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
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suitable plants at a height that traps snow increases the
moisture supply and helps to control erosion.

These soils are suited to some of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. They are droughty, and the
trees and shrubs commonly are affected by moisture
stress. Irrigation or supplemental watering helps to
ensure the survival of seedlings. Little benefit is derived
from fallowing during the season prior to planting
because of the low available water capacity. Eliminating
grasses and weeds before the trees and shrubs are
planted and then controlling the regrowth of this ground
cover improve the survival and growth rates of the
seedlings.

The land capability classification of both soils is llle.
The range site of the Fordville soil is Silty, and that of
the Renshaw soil is Shallow to Gravel. The pasture
group of the Fordville soil is Loamy and Silty, and that
of the Renshaw soil is Shallow to Gravel. The
productivity index of the unit for spring wheat is 46.

44—Arvilla-Sioux sandy loams, 0 to 3 percent
slopes. These very deep, level and nearly level soils
are on outwash plains. The somewhat excessively
drained Arvilla soil is on flats. The excessively drained
Sioux soil is on rises. Individual areas of this unit range
from about 5 to more than 600 acres in size. They are
about 50 to 65 percent Arvilla soil and 25 to 35 percent
Sioux soil. The two soils occur as areas so intricately
mixed or so small in size that mapping them separately
is not practical.

Typically, the surface layer of the Arvilla soil is black
sandy loam about 8 inches thick. The subsoil is very
dark grayish brown sandy loam about 10 inches thick.
The substratum to a depth of about 60 inches is dark
brown, calcareous gravelly sand. In some places the
surface layer and subsoil are loam. In other places the
substratum has less than 5 percent gravel. In areas in
and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Typically, the surface layer of the Sioux soil is black
sandy loam about 7 inches thick. The next layer is very
dark grayish brown sandy loam about 3 inches thick.
The substratum to a depth of about 60 inches is dark
grayish brown, calcareous very gravelly sand. In some
places the surface layer is loam. In areas in and near
the James River Valley, the substratum of sand and
gravel is a mixture of hard granitic and soft shale
particles.

Included with these soils in mapping are small areas
of Divide and Fordville soils. These included soils make
up about 5 to 15 percent of the unit. The Divide soils
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are somewhat poorly drained. They are in
drainageways. The Fordville soils have a surface soil
and subsoil of loam. They are in swales.

Permeability is moderately rapid in the upper part of
the Arvilla soil and very rapid in the lower part. It is very
rapid in the Sioux soil. Runoff is very slow on both soils.
Available water capacity is low. Tilth is good.

Most areas are used for cultivated crops or for range.
These soils are best suited to range and pasture. They
are poorly suited to cultivated crops. The hazard of
water erosion is slight, and the hazard of soil blowing is
severe. The main management concerns in cultivated
areas are overcoming the droughtiness and controlling
soil blowing. Applying a system of conservation tillage
that leaves crop residue on the surface and growing
grasses and legumes for hay or pasture conserves
moisture and helps to control soil blowing. Leaving tall
stubble on the surface also helps to overcome the
droughtiness by trapping snow and thus increasing the
moisture supply. Little benefit is derived from fallowing
because of the low available water capacity. Also,
fallowing increases the susceptibility to soil blowing.
Conservation tillage also helps to provide food and
cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are needleandthread,
little bluestem, and blue grama. Crested wheatgrass,
western wheatgrass, intermediate wheatgrass, and
alfalfa are suitable hay and pasture plants. Soil blowing
is a hazard, especially if the range or pasture is
overgrazed. Maintaining an adequate cover of the
important or suitable plants at a height that traps snow
increases the moisture supply and helps to control soil
blowing.

The Arvilla soil is suited to some of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. The Sioux soil generally is
unsuited to the climatically adapted species. The Arvilla
soil is droughty, and the trees and shrubs commonly
are affected by moisture stress. Irrigation or
supplemental watering helps to ensure the survival of
seedlings. Little benefit is derived from fallowing during
the season prior to planting because of the low
available water capacity. Eliminating grasses and
weeds before the trees and shrubs are planted and
then controlling the regrowth of this ground cover
improve the survival and growth rates of the seedlings.
Strips of an annual cover crop between the rows of
trees and shrubs help to control soil blowing and protect
the seedlings from abrasion.

The land capability classification of the Arvilla soil is
llle, and that of the Sioux soil is VIs. The range site of
the Arvilla soil is Shallow to Gravel, and that of the
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Sioux soil is Very Shallow. The pasture group of the
Arvilla soil is Shallow to Gravel, and that of the Sioux
soil is Very Shallow to Gravel. The productivity index of
the unit for spring wheat is 34.

44C—Sioux-Arvilla sandy loams, 1 {o 9 percent
slopes. These very deep, nearly level to gently rolling
soils are on outwash plains. The excessively drained
Sioux soil is on rises and ridges. The somewhat
excessively drained Arvilla soil is on flats and rises.
Individual areas of this unit range from about 5 to more
than 2,500 acres in size. They are about 60 to 70
percent Sioux soil and 20 to 30 percent Arvilla soil. The
two soils occur as areas so intricately mixed or so small
in size that mapping them separately is not practical.

Typically, the surface layer of the Sioux soil is black
sandy loam about 7 inches thick. The next layer is very
dark grayish brown sandy loam about 3 inches thick.
The substratum to a depth of about 60 inches is dark
grayish brown, calcareous very gravelly sand. In some
places the surface layer is loam or loamy sand. In other
places it is only 3 to 6 inches thick. In some areas the
substratum has less than 5 percent gravel. In areas in
and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Typically, the surface layer of the Arvilla soil is black
sandy loam about 8 inches thick. The subsoil is very
dark grayish brown sandy loam about 10 inches thick.
The substratum to a depth of about 60 inches is dark
brown, calcareous gravelly sand. In some places the
surface layer and subsoil are loam. In other places the
substratum has less than 5 percent gravel. In areas in
and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Included with these soils in mapping are small areas
of Divide, Embden, Fordville, Maddock, and Svea soils.
These included soils make up about 10 to 15 percent of
the unit. The Divide soils are somewhat poorly drained.
They are in drainageways. The Embden, Svea, and
Fordville soils are in swales. The Embden and Svea
soils are moderately well drained. The Fordville soils
are loam to a depth of 20 to 40 inches. The well
drained Maddock soils have a surface layer and subsoil
of loamy fine sand. They are intermingled with areas of
the Sioux soil.

Permeability is very rapid in the Sioux soil. It is
moderately rapid in the upper part of the Arvilla soil and
very rapid in the lower part. Runoff is slow on both
soils. Available water capacity is low. Tilth is good.

Most areas are used for cultivated crops or for range.

These soils are best suited to range and pasture. They
are generally unsuited to cultivated crops because of
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the droughtiness, the low natural fertility in areas of the
Sioux soil, and the hazard of soil blowing. The hazard
of water erosion is slight, and the hazard of soil blowing
is severe. Establishing a cover of grasses and legumes
in cultivated areas helps to control erosion and maintain
productivity.

In areas where these soils are used for range, the
important native forage plants are needleandthread,
western wheatgrass, and blue grama. Crested
wheatgrass, western wheatgrass, intermediate
wheatgrass, and alfalfa are suitable hay and pasture
plants. Soil blowing is a hazard, especially if the range
or pasture is overgrazed. Maintaining an adequate
cover of the important or suitable plants at a height that
traps snow increases the moisture supply and helps to
control soil blowing.

The Sioux soil generally is unsuited to the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. The Arvilla soil is suited to
some of the climatically adapted species. Because it is
droughty, the trees and shrubs commonly are affected
by moisture stress. Irrigation or supplemental watering
helps to ensure the survival of seedlings. Little benefit is
derived from fallowing during the season prior to
planting because of the low available water capacity.
Eliminating grasses and weeds before the trees and
shrubs are planted and then controlling the regrowth of
this ground cover improve the survival and growth rates
of the seedlings. Strips of an annual cover crop
between the rows of trees and shrubs help to control
soil blowing and protect the seedlings from abrasion.

The land capability classification of the Sioux soil is
Vls, and that of the Arvilla soil is IVe. The range site of
the Sioux soil is Very Shallow, and that of the Arvilla
soil is Shallow to Gravel. The pasture group of the
Sioux soil is Very Shallow to Gravel, and that of the
Arvilla soil is Shallow to Gravel. The productivity index
of the unit for spring wheat is Q.

44E—Sioux-Arvilla sandy loams, 9 to 35 percent
slopes. These very deep soils are on outwash plains.
The excessively drained, rolling to steep Sioux soil is on
ridges. The somewhat excessively drained, rolling and
hilly Arvilla soil is on side slopes. Individual areas of this
unit range from about 5 to more than 600 acres in size.
They are about 55 to 70 percent Sioux soil and 20 to 35
percent Arvilla soil. The two soils occur as areas so
intricately mixed or so small in size that mapping them
separately is not practical.

Typically, the surface layer of the Sioux soil is black
sandy loam about 7 inches thick. The next layer is very
dark grayish brown sandy loam about 3 inches thick.
The substratum to a depth of about 60 inches is dark
grayish brown, calcareous very gravelly sand. In some
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places the surface layer is loamy sand. In other places
it is only 3 to 6 inches thick. In some areas the
substratum has less than 5 percent gravel. In areas in
and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Typically, the surface layer of the Arvilla soil is black
sandy loam about 8 inches thick. The subsoil is very
dark grayish brown sandy loam about 10 inches thick.
The substratum to a depth of about 60 inches is dark
brown, calcareous gravelly sand. In some places the
surface layer and subsoil are loam. In other places the
substratum has less than 5 percent gravel. In areas in
and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Included with these soils in mapping are small areas
of Buse, Divide, Embden, Fordville, and Maddock soils.
These included soils make up about 5 to 15 percent of
the unit. The Buse and Maddock soils are well drained.
They are intermingled with areas of the Sioux soil. The
Divide soils are somewhat poorly drained. They are in
drainageways. The Embden and Fordville soils are on
foot slopes. The Embden soils are moderately well
drained. The Fordville soils are loam to a depth of 20 to
40 inches. Also included are some areas that have a
slope of more than 30 percent.

Permeability is very rapid in the Sioux soil. It is
moderately rapid in the upper part of the Arvilla soil and
very rapid in the lower part. Runoff is medium on both
soils. Available water capacity is low.

Most areas are used for range. These soils are best
suited to this use. They generally are unsuited to
cultivated crops, pasture, and hay and to the trees and
shrubs grown as windbreaks and environmental
plantings because of the low natural fertility,
droughtiness, the slope, and the hazard of erosion. The
hazard of water erosion is moderate, and the hazard of
soil blowing is severe.

In areas where these soils are used as range, the
important native forage plants are needleandthread,
western wheatgrass, and blue grama. Water erosion
and soil blowing are hazards, especially if the range is
overgrazed. Maintaining an adequate cover of the
important plants at a height that traps snow increases
the moisture supply and helps to control erosion.
Gullies can form along cattle trails. A planned grazing
system that controls that pattern of livestock traffic
helps to prevent gullying.

The land capability classification of the Sioux soil is
Vlls, and that of the Arvilla soil is Vle. The range site of
the Sioux soil is Very Shallow, and that of the Arvilla
soil is Shallow to Gravel. The productivity index of the
unit for spring wheat is 0.
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47B—Renshaw-Sioux loams, 0 to 6 percent slopes.
These very deep, level to undulating soils are on
outwash plains and terraces. The somewhat excessively
drained Renshaw soil is on flats and rises. The
excessively drained Sioux soil is on rises and ridges.
Individual areas of this unit range from about 5 to more
than 400 acres in size. They are about 45 to 60 percent
Renshaw soil and 25 to 40 percent Sioux soil. The two
soils occur as areas so intricately mixed or so small in
size that mapping them separately is not practical.

Typically, the surface layer of the Renshaw soil is
black loam about 7 inches thick. The subsoil is very
dark grayish brown loam about 8 inches thick. The
substratum to a depth of about 60 inches is light olive
brown, calcareous gravelly sand. In some places the
surface layer and subsoil are sandy loam. In areas in
and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Typically, the surface layer of the Sioux soil is black
loam about 7 inches thick. The next layer is very dark
grayish brown sandy loam about 3 inches thick. The
substratum to a depth of about 60 inches is dark
grayish brown, calcareous very gravelly sand. In areas
in and near the James River Valley, the substratum of
sand and gravel is a mixture of hard granitic and soft
shale particles.

Included with these soils in mapping are small areas
of Barnes, Divide, and Fordville soils. These included
soils make up about 10 to 20 percent of the unit. The
well drained Barnes soils are loam throughout the
profile. They are intermingled with areas of the
Renshaw soil. The Divide soils are somewhat poorly
drained. They are on flats. The dark color of the surface
soil in the Fordville soils extends to a depth of more
than 16 inches. These soils are in swales.

Permeability is moderate in the upper part of the
Renshaw soil and rapid in the lower part. It is very rapid
in the Sioux soil. Runoff is slow on the Renshaw soil
and very slow on the Sioux soil. Available water
capacity is low in both soils. Tilth is good.

Most areas are used for cultivated crops or for range.
Some areas are used for hay. These soils are best
suited to range and pasture. They are poorly suited to
cultivated crops. The hazard of water erosion is
moderate on the Renshaw soil and slight on the Sioux
soil. The hazard of soil blowing is slight on both soils.
The main management concerns in cultivated areas are
maintaining tilth, overcoming the droughtiness, and
controlling water erosion. Grassed waterways are
needed in areas where water concentrates. Applying a
system of conservation tillage that leaves crop residue
on the surface and growing grasses and legumes for
hay or pasture conserves moisture and helps to control
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water erosion and maintain or improve tilth. Leaving tall
stubble on the surface helps to overcome the
droughtiness by trapping snow and thus increasing the
moisture supply. Little benefit is derived from fallowing
because of the low avaitable water capacity. Also,
fallowing increases the susceptibility to erosion.
Conservation tillage also helps to provide food and
cover for resident and migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are needleandthread,
western wheatgrass, and little bluestem. Crested
wheatgrass, western wheatgrass, and alfalfa are
suitable hay and pasture plants. Maintaining an
adequate cover of the important or suitable plants at a
height that traps snow increases the moisture supply
and helps to control erosion.

The Renshaw soil is suited to some of the
climatically adapted trees and shrubs grown as
windbreaks and environmental plantings. The Sioux soil

generally is unsuited to the climatically adapted species.

Because the Renshaw soil is droughty, the trees and
shrubs commonly are affected by moisture stress.
Irrigation or supplemental watering helps ensure the
survival of seedlings. Little benefit is derived from
fallowing during the season prior to planting because of
the low available water capacity. Eliminating grasses
and weeds before the trees and shrubs are planted and
then controlling the regrowth of this ground cover
improve the survival and growth rates of the seedlings.

The land capability classification of the Renshaw soil
is llle, and that of the Sioux soil is VIs. The range site
of the Renshaw soil is Shallow to Gravel, and that of
the Sioux soil is Very Shallow. The pasture group of the
Renshaw soil is Shallow to Gravel, and that of the
Sioux soil is Very Shallow. The productivity index of the
unit for spring wheat is 36.

48B—Maddock loamy fine sand, 0 to 6 percent
slopes. This very deep, level to undulating, well drained
soil is on flats and rises on outwash plains. Individual
areas range from about 5 to more than 120 acres in
size.

Typically, the surface soil is very dark brown loamy
fine sand about 15 inches thick. The subsoil is dark
grayish brown loamy fine sand about 17 inches thick.
The substratum to a depth of about 60 inches is brown,
calcareous fine sand. In some places the surface layer
is fine sandy loam. In other places, the soil has no
subsoil and the lower part of the substratum is mottled.

Included with this soil in mapping are small areas of
Arveson, Arvilla, and Ciontarf soils. These soils make
up about 5 to 10 percent of the unit. The Arveson soils
are poorly drained. They are in depressions. The Arvilla
and Clontarf soils are intermingled with areas of the
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Maddock soil. The Arvilla soils are somewhat
excessively drained. The Clontart soils have a surface
soil and subsoil of fine sandy loam.

Permeability is rapid in the Maddock soil, and runoff
is very slow. Available water capacity is low. Tilth is
good.

Most areas are used for cultivated crops or range.
Some areas are used for hay or pasture. This soil is
best suited to range and pasture. It is poorly suited to
cultivated crops. The hazard of water erosion is slight,
and the hazard of soil blowing is severe. The main
management concerns in cultivated areas are
overcoming the droughtiness and controlling soil
blowing. Applying a system of conservation tillage that
leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
or pasture conserves moisture and helps to control soil
blowing. Leaving tall stubble on the surface helps to
overcome the droughtiness by trapping snow and thus
increasing the moisture supply. Little benefit is derived
from fallowing because of the low available water
capacity. Also, fallowing increases the susceptibility to
soil blowing. Conservation tillage also helps to provide
food and cover for resident and migratory wildlife.

In areas where this soil is used for range, the
important native forage plants are prairie sandreed and
needleandthread. Green needlegrass, sand bluestem,
intermediate wheatgrass, and alfalfa are suitable hay
and pasture plants. Soil blowing is a hazard, especially
if the range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants at a
height that traps snow increases the moisture supply
and helps to control soil blowing. Denuding can occur
along cattle trails and in areas where cattle congregate.
A planned grazing system that controls the pattern of
livestock traffic helps to prevent denuding.

This soil is suited to many of the climatically adapted
trees and shrubs grown as windbreaks and
environmental plantings. Because the soil is somewhat
droughty, the trees and shrubs commonly are affected
by moisture stress, particularly during the establishment
period. Irrigation or supplemental watering helps to
ensure the survival of seedlings. Little benefit is derived
from fallowing during the season prior to planting
because of the low available water capacity. Eliminating
grasses and weeds before the trees and shrubs are
planted and then controlling the regrowth of this ground
cover improve the survival and growth rates of the
seedlings. Strips of an annual cover crop between the
rows of trees and shrubs help to control soil blowing
and protect the seedlings from abrasion.

The land capability classification is IVe. The range
site and pasture group are Sands. The productivity
index for spring wheat is 42.



Stutsman County, North Dakota

48D—Maddock loamy fine sand, 6 to 15 percent
slopes. This very deep, gently rolling and rolling, well
drained soil is on the ridges of outwash plains.
individual areas range from about 5 to more than 50
acres in size.

Typically, the surface soil is very dark brown loamy
fine sand about 15 inches thick. The subsoil is dark
grayish brown loamy fine sand about 17 inches thick.
The substratum to a depth of about 60 inches is brown,
calcareous fine sand. In some places the surface layer
is eroded and is only a few inches thick. In other places
it is sandy loam. In some areas, the soil has no subsail
and the lower part of the substratum is mottled.

Included with this soil in mapping are small areas of
Arvilla, Ciontarf, Embden, and Sioux soils. These soils
make up about 10 to 20 percent of the unit. The Arvilla
and Sioux soils are intermingled with areas of the
Maddock soil. The Arvilla soils are somewhat
excessively drained. The Sioux soils are excessively
drained. The Clontarf and Embden soils are on foot
slopes. The Clontarf soils have a surface soil and
subsoil of fine sandy loam. The Embden soils are
moderately well drained.

Permeability is rapid in the Maddock soil, and runoff
is slow. Available water capacity is low.

Most areas are used for range. This soil is best
suited to range and pasture. It generally is unsuited to
cultivated crops and to the trees and shrubs grown as
windbreaks and environmental plantings because of the
slope, droughtiness, the low natural fertility, and the
hazard of erosion. The hazard of water erosion is slight,
and the hazard of soil blowing is severe.

In areas where this soil is used as range, the
important native forage plants are prairie sandreed and
needleandthread. Sand bluestem, prairie sandreed, and
alfalfa are suitable hay and pasture plants. Soil blowing
is a hazard, especially if the range or pasture is
overgrazed. Maintaining an adequate cover of the
important or suitable plants at a height that traps snow
increases the moisture supply and helps to control soil
blowing. Gullies can form along cattle trails. Denuding
can also occur along the cattle trails and in areas where
cattle congregate. A planned grazing system that
controls the pattern of livestock traffic helps to prevent
gullying and denuding.

The land capability classification is Vie. The range
site and pasture group are Sands. The productivity
index for spring wheat is 0.

49—Wyndmere fine sandy loam, 0 to 3 percent
slopes. This very deep, level and nearly level,
somewhat poorly drained, highly caicareous soil is in
swales on lake plains and outwash plains. Individual
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areas range from about 5 to more than 100 acres in
size.

Typically, the surface layer is very dark gray,
calcareous fine sandy loam about 9 inches thick. The
next layer is very dark grayish brown, calcareous fine
sandy loam about 6 inches thick. The subsoil is dark
grayish brown and light olive brown, calcareous fine
sandy loam about 17 inches thick. The substratum is
calcareous. The upper part is light olive brown, mottled
loamy fine sand and the lower part to a depth of about
60 inches is grayish brown, mottled, stratified loam and
silt loam.

Included with this soil in mapping are small areas of
Embden, Fossum, Hecla, and Swenoda soils. These
soils make up about 10 to 30 percent of the unit. They
do not have an accumulation of lime within a depth of
16 inches. The Embden, Hecla, and Swenoda soils are
on rises. The Fossum soils are in shallow depressions.
Also included in mapping are small areas of a
somewhat poorly drained soil that has a dense, sodic
subsoil. This soil is intermingled with areas of the
Wyndmere soil.

Permeability is moderately rapid in the upper part of
the Wyndmere soil and moderately slow in the lower
part. Runoff is slow. Available water capacity is
moderate. The seasonal high water table is at a depth
of 2 to 5 feet. Tilth is fair.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. This soil is suited
to wheat, sunflowers, flax, and barley and to grasses
and legumes for hay and pasture. The hazard of water
erosion is slight, and the hazard of soil blowing is
severe. The main management concern in cultivated
areas is controlling soil blowing. Applying a system of
conservation tillage that leaves crop residue on the
surface, establishing windbreaks, and growing grasses
and legumes for hay or pasture help to control soil
blowing. Conservation tillage also helps to provide food
and cover for resident and migratory wildlife.

In areas where this soil is used for range, the
important native forage plants are little bluestem, big
bluestem, and switchgrass. Big bluestem, smooth
bromegrass, intermediate wheatgrass, and sweetclover
are suitable hay and pasture plants. Soil blowing is a
hazard, especially if the range or pasture is overgrazed.
Maintaining an adequate cover of the important or
suitable plants helps to control soil blowing.

This soil is suited to all of the climatically adapted
trees and shrubs grown as windbreaks and
environmental plantings. Eliminating grasses and weeds
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
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an annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification is llle. The range
site and pasture group are Limy Subirrigated. The
productivity index for spring wheat is 67.

50—Fossum fine sandy loam. This very deep, level,
poorly drained, calcareous soil is in shallow depressions
on lake plains and outwash plains. Individual areas
range from about 5 to more than 40 acres in size.

Typically, the surface soit is black and calcareous. It
is about 17 inches thick. It is fine sandy loam in the
upper part and loamy fine sand in the lower part. The
subsoil is grayish brown, mottled, calcareous fine sand
about 13 inches thick. The substratum to a depth of
about 60 inches is grayish brown, mottled, calcareous
fine sand.

Included with this soil in mapping are small areas of
Hecla, Ulen, and Wyndmere soils. These soils make up
about 10 to 30 percent of the unit. The Hecla soils are
moderately well drained. They are on rises. The Ulen
and Wyndmere soils are somewhat poorly drained.
They are on flats adjacent to depressions. Also included
are small areas of Fossum soils that are ponded. These
soils are in the deepest part of the depressions.

Permeability is rapid in the Fossum soil, and runoff is
very slow. Available water capacity is low. The seasonal
high water table is at a depth of 1.0 to 2.5 feet. Tilth is
good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. If drained, this soil
is suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay. Undrained areas are best
suited to hay or range. The hazard of water erosion is
slight, and the hazard of soil blowing is severe. The
main management concerns in cultivated areas are
controlling wetness and soil blowing. Because locating
suitable drainage outlets is often difficult, few areas are
drained. Drainage and cultivation can increase the
salinity. Applying a system of conservation tillage that
leaves crop residue on the surface and establishing
windbreaks help to control soil blowing. Conservation
tillage also helps to provide food and cover for resident
and migratory wildlife.

In areas where this soil is used for range, the
important native forage plants are big bluestem and
switchgrass. Big bluestem, reed canarygrass,
switchgrass, and alsike clover are suitable hay and
pasture plants. Soil blowing is a hazard, especially if the
range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants helps
to controt soil blowing.

If drained, this soil is suited to all of the climatically
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adapted trees and shrubs grown as windbreaks and
environmental plantings. Undrained areas generally are
unsuited. The wetness is a critical limitation affecting
the survival, growth, and vigor of the vegetation. The
grasses and weeds growing on this soil are abundant
and persistent. Eliminating this ground cover before the
trees and shrubs are planted and then controlling the
regrowth of this cover improve the survival and growth
rates of the seedlings. Strips of an annual cover crop
between the rows of trees and shrubs help to control
soil blowing and protect the seedlings from abrasion.

The land capability classification is lllw. The range
site is Subirrigated. The pasture group is Wet. The
productivity index for spring wheat ranges from 20 to
60, depending on the degree of drainage.

51—Arveson loam, saline. This very deep, level,
poorly drained, highly calcareous, moderately saline soil
is on flats and in depressions on lake plains. Some
areas are dissected by meandering channels. Individual
areas range from about 5 to more than 50 acres in size.

Typically, the surface soil is black, calcareous loam
about 10 inches thick. The subsoil is gray, calcareous
loam about 14 inches thick. It is mottled in the lower
part. The substratum to a depth of about 60 inches is
gray, mottled, calcareous fine sandy loam. In some
places the soil is slightly saline.

Included with this soil in mapping are small areas of
Colvin, Divide, Hamerly, and Ulen soils. These soils
make up about 5 to 15 percent of the unit. The saline
Colvin soils are silty clay loam throughout the profile.
They are in drainageways. The Divide, Hamerly, and
Ulen soils are somewhat poorly drained. They are on
rises.

Permeability is moderate in the Arveson soil, and
runoff is very slow. Available water capacity is low. The
seasonal high water table is within a depth of 2 feet.
Tilth is fair. The salinity restricts the growth of plants.

Most areas are used for pasture or hay, but some
areas are used for range. This soil is best suited to
these uses. It is poorly suited to cultivated crops. The
hazard of water erosion is slight, and the hazard of soil
blowing is moderate. The main management concerns
in cultivated areas are overcoming the wetness and
salinity and controlling the soil blowing. Because
locating suitable drainage outlets is often difficult, few
areas are drained. Drainage can increase the salinity.
Applying a system of conservation tillage that leaves
crop residue on the surface, establishing windbreaks,
and growing grasses and iegumes for hay or pasture
help to control soil blowing and minimize surface
salinity. Conservation tillage also helps to provide food
and cover for resident and migratory wildlife. Planting
salt-tolerant crops, avoiding the use of summer fallow,
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and shailow tillage also help to overcome salinity.

In areas where this soil is used for range, the
important native forage plants are western wheatgrass,
Nuttall alkaligrass, and inland saltgrass. Tall
wheatgrass, western wheatgrass, and alsike clover are
suitable hay and pasture plants. Soil blowing is a
hazard. The high content of salt and the reduced
amount of available water are problems, especially if
the range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants helps
to control soil blowing, minimize surface salinity, and
store water in the soil. Compaction, trampling, and root
shearing are problems if the range or pasture is grazed
when wet. Grazing should be deferred during wet
periods. Stock water ponds constructed in areas of this
soil frequently contain salty water.

This soil is suited to only a few of the most salt-
tolerant climatically adapted trees and shrubs grown as
windbreaks and environmental plantings. Individual
trees and shrubs vary in height, density, and vigor,
which are affected by the reduced amount of available
water caused by the salts in the soil. Reducing the
evaporation rate at the surface improves seedling
survival. When the bare surface of the soil dries, salt-
laden water tends to move to the surface. Strips of an
annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification lils. The range site
is Saline Lowland. The pasture group is Saline. The
productivity index for spring wheat is 21.

52—Hecla-Ulen complex, 0 to 3 percent slopes.
These very deep, level and nearly level soils are on
outwash plains and lake plains. The moderately well
drained Hecla soil is on rises. The somewhat poorly
drained, highly calcareous Ulen soil is in swales.
Individual areas of this unit range from about 5 to more
than 400 acres in size. They are about 75 to 85 percent
Hecla soil and 5 to 20 percent Ulen soil. The two soils
occur as areas so intricately mixed or so small in size
that mapping them separately is not practical.

Typically, the surface soil of the Hecla soil is black
loamy fine sand about 17 inches thick. The next layer is
very dark grayish brown loamy sand about 6 inches
thick. The substratum to a depth of about 60 inches is
dark grayish brown, mottied loamy sand. In some
places the substratum is not mottled.

Typically, the surface layer of the Ulen soil is black,
calcareous fine sandy loam about 7 inches thick. The
subsoil is calcareous fine sandy loam about 15 inches
thick. It is dark grayish brown in the upper part and
grayish brown in the lower part. The substratum to a
depth of about 60 inches is light olive gray, calcareous
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loamy fine sand. In some places the soil has less sand.
In other places the subsoit and substratum are mottled.

Included with these soils in mapping are small areas
of Arveson, Clontarf, and Towner soils. These included
soils make up about 5 to 15 percent of the unit. The
Arveson soils are poorly drained and saline. They are in
depressions. The Clontarf and Towner soils are on
rises. The Clontarf soils have a surface soil and subsoil
of fine sandy loam. The Towner soils have a substratum
of foam. Also included are small areas of a somewhat
poorly drained soil that has a sodic subsoil. This
included soil is intermingled with areas of the Ulen soil.

Permeability is rapid in the Hecla and Ulen soils.
Runoff is very slow. Available water capacity is low in
the Hecla soil and moderate in the Ulen soil. The
seasonal high water table is at a depth of 3.0 to 6.0 feet
in the Hecla soil and at a depth of 2.5 to 6.0 feet in the
Ulen soil. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, barley, and flax and to
grasses and legumes for hay and pasture. The hazard
of water erosion is slight, and the hazard of soil blowing
is severe. The main management concerns in cultivated
areas are overcoming the droughtiness and controlling
soil blowing. Applying a system of conservation tillage
that leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
or pasture conserves moisture and helps to control soil
blowing. Leaving tall stubble on the surface helps to
overcome the droughtiness by trapping snow and thus
increasing the moisture supply. Conservation tillage
also helps to provide food and cover for resident and
migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are prairie sandreed, little
bluestem, and needleandthread. Green needlegrass,
sand bluestem, big bluestem, western wheatgrass, and
alfalfa are suitable hay and pasture plants. Soil blowing
is a hazard, especially if the range or pasture is
overgrazed. Maintaining an adequate cover of the
important or suitable plants at a height that traps snow
increases the moisture supply and helps to control soil
blowing. Denuding can occur along cattle trails and in
areas where cattle congregate. A planned grazing
system that controls the pattern of livestock traffic helps
to prevent denuding.

These soils are suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. Eliminating grasses and weeds
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
an annual cover crop between the rows of trees and
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shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification of the Hecla soil is
IVe, and that of the Ulen soil is llle. The range site and
pasture group of the Hecla soil are Sands, and those of
the Ulen soils are Limy Subirrigated. The productivity
index of the unit for spring wheat is 51.

54B—Hecla-Towner loamy fine sands, 1t0 6
percent slopes. These very deep, nearly level and
undulating, moderately well drained soils are on
mantled till plains and outwash plains. The Hecla soil is
in swales. The Towner soil is on rises. Individual areas
of this unit range from about 5 to more than 300 acres
in size. They are about 40 to 60 percent Hecla soil and
25 to 45 percent Towner soil. The two soils occur as
areas so intricately mixed or so small in size that
mapping them separately is not practical.

Typically, the surface soil of the Hecla soil is black
loamy fine sand about 17 inches thick. The next layer is
very dark grayish brown loamy sand about 6 inches
thick. The substratum to a depth of about 60 inches is
dark grayish brown, mottled loamy sand. In some
places the substratum is not mottled. in other places
the surface soil and the next layer are fine sandy loam.

Typically, the surface soil of the Towner soil is about
20 inches thick. It is black loamy fine sand in the upper
part and very dark grayish brown loamy sand in the
lower part. The subsoil is about 21 inches thick. It is
dark brown, mottled loamy sand in the upper part and
olive brown, mottled, calcareous loam in the lower part.
The substratum to a depth of about 60 inches is dark
grayish brown, mottled, calcareous loam. In some
places the dark color of the surface soil extends to a
depth of only 7 to 15 inches. In other places the layer of
loam in the subsoil is at a depth of more than 40
inches. In some areas the substratum is silt loam or
silty clay loam.

included with these soils in mapping are small areas
of Buse, Fossum, Swenoda, and Ulen soils. These
included soils make up about 10 to 20 percent of the
unit. The Buse soils are well drained. They are on
knolls. The Fossum soils are poorly drained. They are
in depressions. The Swenoda soils have a surface soil
of fine sandy loam. They are intermingled with areas of
the Hecla soil. The Ulen soils are somewhat poorly
drained. They are on flats.

Permeability is rapid in the Hecla soil. It is rapid in
the upper part of the Towner soil and moderately slow
in the lower part. Runoff is very slow on both soils.
Available water capacity is low in the Hecla soil and
moderate in the Towner soil. The seasonal high water
table is at a depth of 3 to 6 feet in both soils. Tilth is
good.
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Most areas are used for cultivated crops. Some
areas are used for range or pasture. These soils are
suited to wheat, sunflowers, flax, and barley and to
grasses and legumes for hay and pasture. The hazard
of water erosion is slight, and the hazard of soil blowing
is severe. The main management concerns in cultivated
areas are overcoming the droughtiness and controlling
soil blowing. Applying a system of conservation tillage
that leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
or pasture conserves moisture and helps to control soil
blowing. Leaving tall stubble on the surface helps to
overcome the droughtiness by trapping snow and thus
increasing the moisture supply. Conservation tillage
also helps to provide food and cover for resident and
migratory wildlife.

In areas where these soils are used for range, the
important native forage plants are prairie sandreed and
needleandthread. Green needlegrass, sand bluestem,
western wheatgrass, and alfalfa are suitable hay and
pasture plants. Soil blowing is a hazard, especially if the
range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants at a
height that traps snow increases the moisture supply
and helps to control soil blowing. Denuding can occur
along cattle trails and in areas where cattle congregate.
A planned grazing system that controls the pattern of
livestock traffic helps to prevent denuding.

The Hecla soil is suited to all of the climatically
adapted trees and shrubs grown as windbreaks and
environmental plantings. The Towner soil is suited to
many of the climatically adapted species. Because it is
somewhat droughty, the trees and shrubs commonly
are affected by maisture stress, particularly during the
establishment period. Irrigation or supplemental
watering helps to ensure the survival of seedlings. Little
benefit is derived from fallowing during the season prior
to planting because of the low available water capacity.
Eliminating grasses and weeds before the trees and
shrubs are planted and then controlling the regrowth of
this ground cover improve the survival and growth rates
of the seedlings. Strips of an annual cover crop
between the rows of trees and shrubs help to control
soil blowing and protect the seedlings from abrasion.

The land capability classification of both soils is Ve.
The range site and pasture group are Sands. The
productivity index of the unit for spring wheat is 53.

55—Towner loamy fine sand, 0 to 3 percent
slopes. This very deep, level and nearly level,
moderately well drained soil is in swales on mantled till
plains. Individual areas range from about 5 to more than
500 acres in size.

Typically, the surface soil is about 20 inches thick. It
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is black loamy fine sand in the upper part and very dark
grayish brown loamy sand in the lower part. The subsoil
is mottled. It is about 21 inches thick. It is dark brown
loamy sand in the upper part and olive brown,
calcareous loam in the lower part. The substratum to a
depth of about 60 inches is dark grayish brown, mottled,
calcareous loam. In some places the layer of loam in
the subsoil is at a depth of more than 40 inches. In
other places the substratum is siit loam or silty clay
loam.

Included with this soil in mapping are small areas of
Barnes, Fossum, Hecla, and Swenoda soils. These
soils make up about 5 to 15 percent of the unit. The
Barnes soils are well drained. They are on rises. The
Fossum soils are poorly drained. They are in
depressions. The Hecla and Swenoda soils are
intermingled with areas of the Towner soil. The Hecla
soils have a substratum of loamy sand. The Swenoda
soils are fine sandy loam to a depth of more than 20
inches.

Permeability is rapid in the upper part of the Towner
soil and moderately slow in the lower part. Runoff is
very slow. Available water capacity is moderate. The
seasonal high water table is at a depth of 3 to 6 feet.
Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. This soil is suited
to wheat, sunflowers, flax, and barley and to grasses
and legumes for hay and pasture. The hazard of water
erosion is slight, and the hazard of soil blowing is
severe. The main management concerns in cultivated
areas are overcoming the droughtiness and controlling
soil blowing. Applying a system of conservation tillage
that leaves crop residue on the surface, establishing
windbreaks, and growing grasses and legumes for hay
or pasture conserves moisture and helps to control soil
blowing. Leaving tall stubble on the surface helps to
overcome the droughtiness by trapping snow and thus
increasing the moisture supply. Conservation tillage
also helps to provide food and cover for resident and
migratory wildlife.

In areas where this soil is used for range, the
important native forage plants are prairie sandreed and
needleandthread. Green needlegrass, sand bluestem,
intermediate wheatgrass, and alfalfa are suitable hay
and pasture plants. Soil blowing is a hazard and
droughtiness is a problem, especially if the range or
pasture is overgrazed. Maintaining an adequate cover
of the important or suitable plants at a height that traps
snow increases the moisture supply and helps to control
soil blowing. Denuding can occur along cattle trails and
in areas where cattle congregate. A planned grazing
system that controls the pattern of livestock traffic helps
to prevent denuding.
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This soil is suited to many of the climatically adapted
trees and shrubs grown as windbreaks and
environmental plantings. Because the soil is somewhat
droughty, the trees and shrubs commonly are affected
by moisture stress. Irrigation or supplemental watering
helps to ensure the survival of seedlings. Little benefit is
derived from fallowing during the season prior to
planting because of the moderate available water
capacity. Eliminating grasses and weeds before the
trees and shrubs are planted and then controlling the
regrowth of this ground cover improve the survival and
growth rates of the seedlings. Strips of an annual cover
crop between the rows of trees and shrubs help to
control soil blowing and protect the seedlings from
abrasion.

The land capability classification is IVe. The range
site and pasture group are Sands. The productivity
index for spring wheat is 55.

56-——Swenoda fine sandy loam, 0 to 3 percent
slopes. This very deep, level and nearly level,
moderately well drained soil is in swales on mantled till
plains. Individual areas range from about 5 to more than
600 acres in size.

Typically, the surface soil is fine sandy loam about
11 inches thick. It is black in the upper part and very
dark brown in the lower part. The subsoil is about 32
inches thick. It is very dark brown fine sandy loam in
the upper part, dark brown fine sandy loam in the next
part, and grayish brown, calcareous loam in the lower
part. The substratum to a depth of about 60 inches is
olive brown, mottled, calcareous loam. In some places
the layer of loam in the subsoil is at a depth of more
than 40 inches.

Included with this soil in mapping are small areas of
Barnes, Larson, Maddock, Tonka, and Wyndmere soils.
These soils make up about 10 to 25 percent of the unit.
The Barnes and Maddock soils are well drained. They
are on rises. The Larson and Wyndmere soils are
somewhat poorly drained. They are on flats. The Tonka
soils are poorly drained. They are in depressions.

Permeability is moderately rapid in the upper part of
the Swenoda soil and moderately slow in the lower part.
Runoff is slow. Available water capacity is high. The
seasonal high water table is at a depth of 2.5 to 4.0
feet. Tilth is good.

Most areas are used for cultivated crops. Some
areas are used for range or pasture. This soil is suited
to wheat, sunflowers, flax, and barley and to grasses
and legumes for hay and pasture. The hazard of water
erosion is slight, and the hazard of soil blowing is
severe. The main management concerns in cultivated
areas are maintaining tilth and controlling soil blowing.
Applying a system of conservation tillage that leaves
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crop residue on the surface, establishing windbreaks,
and growing grasses and legumes for hay or pasture
help to control soil blowing and maintain or improve
tilth. Conservation tillage also helps to provide food and
cover for resident and migratory wildlife.

In areas where this soil is used for range, the
important native forage plants are prairie sandreed and
needleandthread. Green needlegrass, sand bluestem,
western wheatgrass, and alfalfa are suitable hay and
pasture plants. Soil blowing is a hazard, especially if the
range or pasture is overgrazed. Maintaining an
adequate cover of the important or suitable plants helps
to control soil blowing. Denuding can occur along cattle
trails and in areas where cattle congregate. A planned
grazing system that controls the pattern of livestock
traffic helps to prevent denuding.

This soil is suited to all of the climatically adapted
trees and shrubs grown as windbreaks and
environmental plantings. Eliminating grasses and weeds
before the trees and shrubs are planted and then
controlling the regrowth of this ground cover improve
the survival and growth rates of the seedlings. Strips of
an annual cover crop between the rows of trees and
shrubs help to control soil blowing and protect the
seedlings from abrasion.

The land capability classification is llle. The range
site and pasture group are Sandy. The productivity
index for spring wheat is 75.

56B—Swenoda-Buse complex, 3 to 6 percent
slopes. These very deep, undulating soils are on till
plains. The moderately well drained Swenoda soil is in
swales. It bhas a mantle of sand overlying the till. The
well drained Buse soil is on rises. Individual areas of
this unit range from about 5 to more than 600 acres in
size. They are about 65 to 80 percent Swenoda soil and
10 to 25 percent Buse soil. The two soils occur as
areas so intricately mixed or so small in size that
mapping them separately is not practical.

Typically, the surface soil of the Swenoda soil is fine
sandy loam about 11 inches thick. It is black in the
upper part and very dark brown in the lower part. The
subsoil is about 32 inches thick. It is very dark brown
fine sandy loam in the upper part, dark brown fine
sandy loam in the next part, and grayish brown,
calcareous loam in the lower part. The substratum to a
depth of about 60 inches is olive brown, mottled,
calcareous loam. In some places the surface layer and
subsoil are thinner and lighter colored. In other places
the soil is fine sandy loam to a depth of more than 40
inches.

Typically, the surface layer of the Buse soit is black
loam about 7 inches thick. The subsoil is calcareous
loam about 29 inches thick. It is dark grayish brown in
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the upper part and olive brown in the lower part. The
substratum to a depth of about 60 inches is light olive
brown, mottled, calcareous loam. In some places the
upper part of the subsoil is brown and noncalcareous.
In other places the surface layer is sandy loam.

Included with these soils in mapping are small areas
of Larson, Maddock, Tonka, Towner, and Wyndmere
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