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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1970-75.
Soil names and descriptions were approved in 1976. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1976.
This survey was made cooperatively by the Soil Conservation Service, the
United States Department of the Interior, Bureau of Indian Affairs, and the
North Dakota Agricultural Experiment Station. It is part of the technical
assistance furnished to the Mercer County Soil Conservation District. Finan-
cial assistance was provided by the Mercer County Board of Commissioners.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.
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Foreword

The Soil Survey of Mercer County, North Dakota contains much informa-
tion useful in any land-planning program. Of prime importance are the predic-
tions of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground 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 lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

G~

Allen L. Fisk
State Conservationist
Soil Conservation Service
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S0[L SURVEY OF MERCER COUNTY, NORTH DAKOTA

By Francis J. Wilhelm, Soil Conservation Service

Fieldwork by Frederick P. Aziz, Kevin J. Dalsted, Kenneth W. Thompson,
Paul K. Weiser, and Francis J. Wilhelm, Soil Conservation Service

U. S. Department of Agriculture, Soil Conservation Service,
in cooperation with U. S. Department of the Interior,
Bureau of Indian Affairs, and North Dakota Agricultural Experiment Station

MERCER COUNTY is in the west-central part of
North Dakota (see facing page). The county has a total
area of 710,400 acres, of which 666,560 acres, or 1,041
square miles, is land area and 43,840 acres is water area.
Most of the water area is part of Lake Sakakawea.

The county is part of the Missouri Slopes vegetative
zone and the Rolling Soft Shale Plains Land Resource
Area of the Northern Great Plains. It is within the Mis-
souri River Basin and is bounded on the north by Lake
Sakakawea and on the east by the Missouri River.

The Knife River has cut a valley from the western
boundary to the Missouri River on the eastern boundary.
The part of the county north of the Knife River is mostly
a glaciated upland plain interspersed with residual
uplands. Immediately south of the Knife River are wind-
and water-deposited sand and silt. The southwestern part
of the county is a residual upland plain that has remnants
of glacial till deposits. The elevation ranges from about
1,670 feet where the Missouri River leaves the county to
about 2,400 feet in the southwestern part of the county.

General nature of the county

This section provides general information about the
county. It describes climate, settlement, natural resources,
and farming,

Climate

Mercer County has a semiarid continental climate.
Moisture deficiency determines more than any other fac-
tor the production of crops and range grasses. A short
period of drought coupled with hot, dry, southerly winds
can result in a poor crop even though precipitation is near
normal. Cool weather throughout the early and middle
parts of the growing season can result in a fair crop even
though rainfall during the growing season is substantially
below normal.

Rainfall normally is adequate for the crops commonly
grown in most areas in the northern part of the county.
The lower available water capacity of the sandier soils

south of the Knife River results in local drought condi-
tions nearly every year. Crops grown on many soils in the
southwestern part of the county also are subject to
drought in most years because of excessive runoff, excess
sodium salts, low available water capacity, and soft
bedrock within a depth of 40 inches.

Frost can occur locally every month of the year but
rarely occurs during June, July, or August. The average
length of the growing season is about 115 days. Some of
the farmers living within 5 miles of Lake Sakakawea in-
dicate that the length of the growing season has in-
creased by about 10 days since the closure of Garrison
Dam. Winds blowing across the lake probably prevent
early frost damage, but no data are available to substan-
tiate this fact. Frost penetration averages about 4.5 feet,
but it can be less than 2 feet when the soil is dry, the
snow cover is substantial, and temperature is mild. Under
opposite conditions, frost penetration can be as much as 7
feet (3).

Mercer County is usually warm in summer and has
frequent spells of hot weather and occasional cool days. It
is very cold in winter, when arctic air frequently surges
over the county. Most precipitation falls during the warm
period, and precipitation is normally heaviest late in
spring and early in summer. Snowfall is normally not
heavy, and the snow is blown into drifts so that much of
the ground has no snow cover.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Beulah, North Dakota for
the period 1955 to 1974. 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 12 degrees F, and
the average daily minimum temperature is 1 degree. The
lowest temperature on record, which occurred at Beulah
on January 29, 1966, is minus 42 degrees. In summer the
average temperature is 67 degrees, and the average daily
maximum temperature is 82 degrees. The highest
recorded temperature, which occurred on July 20, 1960, is
108 degrees.
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Growing degree days, shown in table 1, 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.

Of the total annual precipitation, 14 inches, or 88 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. 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 4.18 inches at Beulah on July 18, 1969. Thun-
derstorms occur on about 34 days each year, and 26 of
these days are in summer.

Average seasonal snowfall is 28 inches. The greatest
snow depth at any one time during the period of record
was 17 inches. On the average, 51 days have at least 1
inch of snow on the ground, but the number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The percentage of possible
sunshine is 70 in summer and 53 in winter. The prevailing
wind is from the west-northwest. Average windspeed is
highest, 13 miles per hour, in April.

Blizzards occur several times each winter. Hail accom-
panies summer thunderstorms in small scattered areas.

Settlement

The earliest known inhabitants of what is now Mercer
County were the argicultural Indians now called the Man-
dan, Rees, and Grosventre. The Assinobines, Crows,
Cheyennes, and Sioux were frequent visitors to the area.
Traces of Indian villages and temporary camps are
evident throughout the county, particularly along the
major streams.

The Spanish adventurers may have been the first to

come in contact with the Indians along the upper Missouri
River system. The first documented visit of an explorer
to Mercer County, however, was that of Chevalier de la
Verendrye, a French Canadian who visited the Mandans
in 1738. In 1802, Charles Le Raye, another French
Canadian explorer, visited the Mandan and Grosventre
villages along the Knife River. In 1804, Lewis and Clark,
on an expedition sent out by President Jefferson to ex-
plore the Louisiana Territory, visited the Indian villages
in the vicinity of what is now Stanton. There they met
Sakakawea, who was chosen to guide the expedition to
the Pacific Ocean.
- Mercer County was designated and named by a legisla-
tive act of 1883, before the Dakota Territory was reor-
ganized into the States of North and South Dakota. The
present boundaries were established in 1885, when part of
Oliver County was separated from Mercer County, and
Mercer County gained nine townships in the
southwestern part of the county (6).

The first settlement was a Swedish settlement near
Fort Clark along the Missouri River. It was started by
Goran Alderin in 1882. The largest group of settlers were
the German immigrants from Russia. Most of these im-
migrants settled north of the Knife River. Ownership of
land was obtained through the Homestead Act or the
purchase of inexpensive railroad land. Most of the popula-
tion consists of descendants of these immigrants.

The population of Mercer County was 254 in 1885, in-
creased rapidly until 1910, and began to decrease in 1940.
It was 9,611 in 1940, 8,686 in 1950, and 6,175 in 1970. Since
1970, it has increased, particularly in the towns of Beulah
and Hazen. The increase can be attributed to the indus-
tries resulting from the mining of lignite coal. Stanton,
the county seat, has a population of about 517, according
to the 1970 census. Beulah and Hazen are the largest
towns. Beulah has a population of about 1,650, according
to an unofficial census in 1975, and Hazen has a popula-
tion of about 1,560, according to an official census in the
same year. Other communities in the county are Golden
Valley, Zap, and Pick City.

Natural resources

Soil is the most important natural resource in the coun-
ty. Livestock that graze the grassland and crops produced
on farms are marketable products that are affected by
the soil.

Most of the county has adequate water for domestic
use and for use as livestock water. Important artesian
aquifers are in the Fox Hills and Hell Creek Formations
of Late Cretaceous age and the Tongue River Formation
of Tertiary age. The water from these aquifers is suitable
for livestock, for domestic use, and for some industrial
uses, but it is probably not suitable for irrigation. Glacial
outwash and alluvial deposits form potentially productive
aquifers suitable for irrigation. These aquifers are
beneath the valleys of Antelope, Elm, Goodman, and
Spring Creeks and the Knife and Missouri Rivers (5).

Most of the water used as domestic and livestock water
on farms is derived from the lignite coal veins in Ft.
Union shale. Lake Sakakawea water behind the Garrison
Dam on the Missouri River and water from the Missouri
River are suitable for irrigation, for livestock, and for
domestic and industrial uses. Water from the other major
streams is of limited value because of low flow and a high
content of soluble salts.

A vast amount of lignite coal is in Mercer County. Of
the approximately 7.5 million tons of lignite coal mined in
North Dakota in 1974, about 5 million tons was mined in
Mercer County (9). It is estimated that Mercer County
has lignite reserves of about 29,900 million tons (4). Three
major mining companies operate in the county. Most of
the coal is used in four steam-powered electric generating
plants, and the rest is exported to other areas of the
country. Plans for a plant that would convert lignite coal
to synthetic gas have been proposed.
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A few areas of sand and gravel deposits may have com-
mercial value. Some of these deposits have been mined.
Porcelanite (scoria) is in many areas of the county. It is
used for surfacing secondary roads. Other potentially im-
portant natural resources are oil and natural gas deposits.
Several test drills have indicated oil shows, but the oil is
of no commercial value (4). Clay from the lower member
of the Golden Valley Formation is used as raw material
for making bricks. The Golden Valley Formation is
moderately extensive in the county.

Farming

The first settlers were mostly farmers. Prior to settle-
ment, the soils were used by large cattle companies as
open grazing land. Farming was promoted by the sale of
railroad land and by the Homestead Act. Most of the first
farms were on the glacial till plain north of the Knife
River. Ranches were established in the southwestern part
of the county. Most of the farms are diversified, deriving
income from beef-cow-calf operations and small grain.
Ranches deriving most of the income from beef-cow-calf
operations are dominant south of the Knife River. These
ranches also derive some income from the production of
small grain,

The number of farms in the county increased until the
1930’s. The depression and prolonged drought of the thir-
ties forced many landowners to abandon their farms. The
number of farms decreased from 1,204 in 1935 to 852 in
1954. It continued to decrease in the period 1954 through
1975 but at a much slower rate. In 1975, a total of 806
farms were managed by 625 different operators. The
average size of the farms increased from 527 acres in
1935 to 827 acres in 1975, according to the Agricultural
Stabilization and Conservation Service.

About 282,000 acres, or 43 percent, of the land area is
used as cropland. The rest is mostly in native grass and is
used as rangeland or hayland. Almost 40 percent of the
cropland is used for the production of hard red spring
wheat, which is a cash crop. The average yield of spring
wheat is 24 bushels per acre. Crops that are used primari-
ly as feed for livestock are oats, corn cut for silage, and
alfalfa and other tame grasses and legumes. Other com-
monly grown cash crops are barley and flax. Winter
wheat has been planted by several farmers without any
consistent success. The total income from the sale of
livestock is about the same as that from the sale of cash
grains.

The East Mercer County Soil Conservation District,
which was organized in 1948, included all of Mercer Coun-
ty east of range 88 and three townships in the
northwestern part of Oliver County. These townships
were transferred to the Oliver County Soil Conservation
District in 1959. The West Mercer County Soil Conserva-
tion District was organized in 1951. The organization of
these Soil Conservation Districts enabled the Soil Conser-
vation Service to establish an office in Mercer County.
The two districts merged in 1964, forming the Mercer
County Soil Conservation District.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land-use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, homebuyers, and those
seeking recreation.
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General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one or
more major soils and some minor soils. It is named for
the major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

As a result of changes in series concepts, differing soil
patterns, and differences in the design of map units, some
of the boundaries and soil names on the Mercer County
general soil map do not match those on the general soil
maps of Oliver, Stark, and Morton Counties.

Map unit descriptions

Soils formed in glacial till and in loess over
glacial till on uplands

These soils are on a glacial till plain in the northern
half of the county. In places the plain has a thin mantle of
loess. The soils make up about 23 percent of the county.
They formed in material weathered from loamy glacial till
and in silty loess deposits overlying glacial till. They are
mostly nearly level to rolling.

1. Williams-Zahl

Undulating to rolling, deep, well drained soils formed in
material weathered from loamy glacial till

These soils are in the northern part of the county. They
are on a glacial till plain that has small areas of nearly
level ground moraines and steep drainageways. They are
partly drained by intermittent streams, but in some small
scattered areas where the landscape is characterized by
potholes and depressions, the drainage system is closed.

This map unit occupies about 7 percent of the county.
It is about 55 percent Williams soils, 15 percent Zahl soils,
and 30 percent soils of minor extent (fig. 1).

The undulating to rolling Zahl soils are on the tops of
knobs, hills, and ridges and along drainageways. The un-
dulating or gently rolling Williams soils are on the lower
side slopes below the Zahl soils. Both soils have a loam
surface layer.

The most extensive minor soils in this map unit are Ar-
negard, Bowbells, Bowdle, Parnell, Tonka, and Wabek
soils. The very poorly drained Parnell soils and the poorly
drained Tonka soils occupy the depressions or potholes.
The well drained Arnegard and Bowbells soils are in the
swales and the slightly concave areas. The Bowdle soils,
which are moderately deep over sand and gravel, and the
Wabek soils, which are shallow over sand and gravel, are
in small areas of glacial outwash and on eskers.

About 75 percent of the acreage is used for cultivated
crops. The rest is in native grass and is used as rangeland
and hayland. The Parnell and Tonka soils are used mostly
for grazing, hay, or wildlife habitat. The hazards of soil
blowing and water erosion are the main limitations for
farming. Slope, moderately slow permeability, and a
moderate shrink-swell potential are the major limitations
for most uses.

This map unit has good to fair potential for cultivated
crops where Williams soils dominate and where slopes are
less than about 9 percent. Where slopes are steeper than
about 9 percent and where Zahl soils are dominant, it is
generally unsuited to cultivated crops. It is best suited to
rangeland.

The major soils have good potential for rangeland, for
openland wildlife habitat, and for urban and residential
uses and fair potential for rangeland wildlife habitat. The
Parnell and Tonka soils have good potential for wetland
wildlife habitat.

2. Williams-Bowbells

Nearly level to gently rolling, deep, well drained soils
formed in material weathered from loamy glacial till

These soils are in the northeastern part of the county.
They are on a glacial till plain that has small areas of
level glacial lake plains, rolling moraines, and moderately
steep or steep drainageways. They are partly drained by
intermittent streams, but in many small scattered areas
where the landscape is characterized by potholes and
depressions, the drainage system is closed.

This map unit occupies about 12 percent of the county.
It is about 55 percent Williams soils, 20 percent Bowbells
soils, and 25 percent soils of minor extent.

The nearly level or undulating Bowbells soils are on the
plane and slightly concave, mid and lower side slopes and
in swales. The nearly level to gently rolling Williams soils
are on the plane and convex ridges, knobs, and upper side
slopes above the Bowbells soils. Both soils have a loam
surface layer.

The most extensive minor soils in this map unit are Ar-
negard, Cabba, Makoti, Parnell, Straw, Tonka, and Zahl
soils and Ustorthents.
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About 75 percent of the acreage is used for cultivated
crops. The rest is in native grass and is used as rangeland
and hayland. The Parnell and Tonka soils are used domi-
nantly for grazing, hay or wildlife habitat, but some
drained areas are used for -cultivated crops. The
Ustorthents are used mostly for wildlife habitat, but
some areas are used for limited grazing. The hazards of
soil blowing and water erosion are the main limitations
for farming. Moderately slow permeability, the shrink-
swell potential, and potential frost action are the major
limitations for most other uses.

This map unit has good potential for cultivated crops.
The Cabba and Zahl soils and Ustorthents are generally
unsuited to cultivated crops. The Cabba and Zahl soils are
best suited to rangeland and have good potential for
range grasses. Ustorthents have poor potential for range-
land and wildlife habitat.

The major soils have good potential for openland and
rangeland wildlife habitat and urban and residential uses.
The Parnell and Tonka soils have good potential for wet-
land wildlife habitat. Part of this map unit is underlain by
lignite coal, some of which has been mined.

3. Williams-Wilton-Temvik

Nearly level or undulating, deep, well drained soils
Jormed in material weathered from glacial till and loess

These soils are in the northern and eastern parts of the
county. They are on a loess-mantled glacial till plain that
has small areas of gently rolling or rolling moraines and
moderately steep or steep drainageways. They are partly
drained by intermittent streams, but in a few small secat-
tered areas where the landscape is characterized by
potholes and depressions, the drainage system is closed.

This map unit occupies about 4 percent of the county.
It is about 25 percent Williams soils, 20 percent Wilton
soils, 20 percent Temvik soils, and 35 percent soils of
minor extent.

The nearly level or undulating Williams soils are on the
plane and convex ridges, knobs, and upper side slopes
above the Wilton and Temvik soils. The nearly level Wil-
ton soils are on the plane and slightly concave, lower side
slopes and in swales. The undulating Temvik soils are on
the plane and convex, mid and upper side slopes. The
Temvik and Wilton soils are in areas where deposits of
loess are thin. All three soils have a silt loam surface
layer.

The most extensive minor soils in this map unit are
Grassna, Mandan, and Zahl soils. The well drained Grass-
na soils are in swales and slightly concave areas where
deposits of loess are thick. The well drained Mandan soils
are in the slightly higher lying areas where deposits of
loess are thick. The well drained Zahl soils are on the
tops of knobs and ridges and along drainageways.

About 90 percent of the acreage is used for cultivated
crops. The rest is in native grasses and is used as range-
land and hayland. The hazards of soil blowing and water
erosion are the main limitations for farming. Moderately

slow permeability, the shrink-swell potential, and poten-
tial frost action are the major limitations for most other
uses.

This map unit has good potential for cultivated crops.
Areas where slopes are steeper and where the Zahl soils
are dominant, however, are generally unsuited to cul-
tivated crops. They are best suited to rangeland and have
good potential for range grasses. The map unit has good
potential for openland wildlife habitat and fair potential
for rangeland wildlife habitat. It has good potential for
urban and residential uses.

Soils formed in glacial till and in sandy and
loamy water- and wind-sorted sediments on
uplands

These soils are along the Knife River and Spring
Creek. They are on a sandy upland plain and a glacial till
plain, much of which is mantled with loamy and sandy
sediments. They are nearly level to hilly on the sandy
upland plain and nearly level to gently rolling on the gla-
cial till plain. They make up about 12 percent of the coun-
ty. The soils formed in material weathered from sandy
and loamy sediments and in glacial till.

4. Flaxton-Williams

Nearly level to gently rolling, deep, well drained loamy
soils formed in material weathered from glacial till and
from loamy sediments and the underlying glacial till

These soils are south of the Knife River and on both
sides of Spring Creek. They are on a glacial till plain,
much of which is mantled with wind- or water-sorted
loamy sediments. The plain has small areas of rolling
moraines and moderately steep or steep drainageways.
The soils are partly drained by intermittent streams, but
in a few small scattered areas where the landscape is
characterized by potholes and depressions, the drainage
system is closed.

This map unit occupies about 9 percent of the county.
It is about 40 percent Flaxton soils, 20 percent Williams
soils, and 40 percent soils of minor extent.

The nearly level to gently rolling Flaxton soils are on
the plane and slightly concave, mid and lower side slopes
and in swales below the Williams soils. The nearly level to
gently rolling Williams soils are on the plane and convex
ridges, knobs, and upper side slopes.

The most extensive minor soils in this map unit are
Cabba, Parshall, Straw, and Lihen soils and Ustorthents.
The strongly sloping to steep Cabba soils, which are shal-
low over bedrock, are along drainageways. The well
drained Straw soils occupy flood plains along streams.
The somewhat excessively drained Lihen soils are in
areas where sandy deposits are deep. The Parshall soils
are in swales and slightly concave areas. Ustorthents are
in areas that were formerly mined for lignite coal.

About 50 percent of the acreage is used for cultivated
crops. The rest is in native grass and is used as rangeland
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and hayland. The Cabba soils are used mostly as range-
land, and the Ustorthents are used mostly for wildlife
habitat. The hazards of soil blowing and water erosion are
the main limitations for farming. In areas where Flaxton
soils dominate, the hazard of soil blowing is moderate to
severe. Slope, moderately slow permeability, the shrink-
swell potential, and potential frost action are the major
limitations for most other uses.

This map unit has good to fair potential for cultivated
crops. The Cabba and Lihen soils are best suited to ran-
geland and have fair to good potential for range grasses.
Ustorthents have poor potential for rangeland and for
wildlife habitat. The major soils have good to fair poten-
tial for openland wildlife habitat and fair potential for
rangeland wildlife habitat. They have good to fair poten-
tial for urban and residential uses. Part of this map unit
is underlain by lignite coal, some of which has been
mined.

5. Lihen-Seroco-Telfer

Nearly level to hilly, deep, somewhat excessively drained
and excessively drained soils formed in material
weathered from sandy wind- and water-sorted sediments

These soils are in the southeastern part of the county
south of the Knife River. They are on an upland plain
that is dissected in small areas by moderately steep or
steep drainageways. They are partly drained by intermit-
tent streams, but they absorb most of the precipitation.

This map unit occupies about 3 percent of the county.
It is about 30 percent Lihen soils, 20 percent Seroco soils,
20 percent Telfer soils, and 30 percent soils of minor ex-
tent (fig. 2).

The nearly level or undulating, somewhat excessively
drained Lihen soils are on the mid and lower side slopes
and in swales below the Seroco and Telfer soils. The
nearly level to hilly, excessively drained Seroco soils are
on the plane and convex upper side slopes and on the tops
of knobs and hills and are above Telfer soils. The nearly
level to rolling, excessively drained Telfer soils are on the
plane and convex, mid and upper side slopes and the tops
of knobs and hills.

The most extensive minor soils in this map unit are
Krem, Flaxton, and Parshall soils and Dune land. The well
drained Krem soils are in areas where sandy sediments
are moderately deep over glacial till. The well drained
Flaxton soils are in areas where loamy sediments overlie
glacial till. Parshall soils are in swales and slightly con-
cave areas. Dune land is characterized by actively shifting
sand dunes.

Almost all of the acreage is rangeland. A severe hazard
of soil blowing and the droughtiness resulting from low
available water capacity are the main limitations for ran-
geland and cultivated crops. Slope, the severe hazard of
soil blowing, the sandy texture, and the hazard of ground
water contamination are the main limitations for most
other uses. A few small scattered clumps of native shrubs
are throughout the map unit.

This map unit has fair potential for rangeland. It has
poor potential for openland wildlife habitat and good to
fair potential for rangeland wildlife habitat. It has poor
potential for urban and residential uses. The Flaxton and
Parshall soils have good to fair potential for cultivated
crops. The Dune land is generally unsuited to most uses,
but it has esthetic value. It should be stabilized to
prevent serious damage to surrounding vegetation and
soils.

Soils formed in glacial till, loess over glacial
till, old alluvium, and material weathered
from bedrock; on uplands

These soils occur as scattered areas throughout the
county. They are on a residual upland plain interspersed
with areas of a glacial till plain that in places has a thin
mantle of loess. They make up about 31 percent of the
county. The soils formed in material weathered from gla-
cial till, in old alluvium, in loess over glacial till, and in
loamy and clayey material weathered from soft bedrock.
Those on the glacial till plain are undulating to hilly.
Those on the residual plain are nearly level to steep. The
depth to the underlying soft bedrock varies.

6. Belfield-Williams-Vebar

Nearly level to strongly sloping, deep and moderately
deep, well drained soils formed in material weathered
from soft bedrock, old alluvium, and glacial till

These soils are in the western part of the county. They
are on a glacial and residual upland plain that is crossed
by streams and has broad terraces that are dissected by
steep drainageways. They are drained by intermittent
streams.

This map unit occupies about 4 percent of the county.
It is about 20 percent Belfield soils, 15 percent Williams
soils, 10 percent Vebar soils, and 55 percent soils of minor
extent.

The nearly level or gently sloping Belfield soils are on
plains and slightly concave terraces and in swales below
the Williams and Vebar soils. They have a silt loam sur-
face layer. The undulating or gently rolling Williams soils
are on plane and convex knobs, ridges, and side slopes.
They have a loam surface layer. The moderately sloping
or strongly sloping Vebar soils are on plane and convex
side slopes, knobs, ridges, and hills, generally below the
Williams soils. They have a fine sandy loam surface layer.

The most extensive minor soils in this map unit are Ar-
negard, Cohagen, Lefor, and Straw soils. The well drained
Arnegard soils are in swales and slightly concave areas.
The Cohagan soils, which are shallow over bedrock, occu-
py the tops of knobs, ridges, and hills and the upper side
slopes along drainageways. The Lefor soils, which are
moderately deep over bedrock, occupy the plane and con-
vex tops of knobs, hills, and side slopes. The well drained
Straw soils occupy flood plains along streams.
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About 50 percent of the acreage is used for cultivated
crops. The rest is in native grasses and is used as range-
land or hayland. The hazards of soil blowing and water
erosion are the main limitations for farming. In some
areas these hazards are moderate to severe. Slope,
moderately slow or slow permeability, the shrink-swell
potential, and potential frost action are the major limita-
tions for most other uses.

This map unit has fair potential for cultivated crops.
The steeper areas are best suited to rangeland. The
potential for rangeland is good. The potential for open-
land and rangeland wildlife habitat and for urban and re-
sidential uses is fair.

7. Williams-Cabba

Undulating to steep, deep and shallow, well drained soils
formed in material weathered from glacial till and soft
bedrock

These soils occur as scattered areas throughout the
northern half of the county. They are on a glacial till plain
that is dissected by well defined drainageways. They are
undulating to rolling on the plain and strongly sloping to
steep along the drainageways. Nearly level ground
moraines and terraces are in some areas. The soils are
drained by intermittent streams, but in a few small areas
where the landscape is characterized by potholes and
depressions, the drainage system is closed.

This map unit occupies about 12 percent of the county.
It is about 35 percent Williams soils, 20 percent Cabba
soils, and 45 percent soils of minor extent.

The undulating to hilly Williams soils are on plane and
convex knobs, ridges, and hills. They have a loam surface
layer. The moderately steep to steep Cabba soils are on
ridges and along drainageways below the Williams soils.
They have a loam or silt loam surface layer.

The most extensive minor soils in this map unit are
Cohagen, Ringling, Straw, Vebar, and Zahl soils. The
Cohagen soils, which are shallow over bedrock, are along
strongly sloping to steep drainageways. The Ringling
soils, which are shallow to porcelanite (scoria), are on the
tops of knolls, hills, and ridges and along drainageways.
The well drained Straw soils occupy flood plains along
streams. The Zahl soils occupy rolling moraines and some
steep slopes along drainageways. The Vebar soils, which
are moderately deep over bedrock, occupy the plane and
convex slopes on residual upland plains and the lower side
slopes below the Cohagen soils.

About 60 percent of the acreage is used as rangeland,
and the rest is used for cultivated crops. Slope and the
hazards of soil blowing and water erosion are the main
limitations if the soils are farmed or used as rangeland.
Slope, moderately slow permeability, the shrink-well
potential, and the depth to soft bedrock are the major
limitations for most other uses.

This map unit has fair potential for cultivated crops
where Williams soils dominate and where slopes are less
than 9 percent. It is generally unsuited to cultivated crops

in areas where slopes are steeper and where Cabba soils
are dominant. In these areas it is best suited to rangeland
and has good potential for range grasses. It has fair
potential for openland and rangeland wildlife habitat and
for urban and residential uses.

8. Cabba-Williams-Temvik

Undulating to steep, shallow and deep, well drained soils
Jormed in material weathered from soft bedrock, glacial
till, and loess

These soils are in the northeastern part of the county.
They are on a glacial till plain that is dissected by well
defined drainageways and on breaks of the Missouri
River and Lake Sakakawea. They are undulating on the
plain, strongly sloping to steep along the drainageways,
and steep on the breaks. Nearly level ground moraines
and rolling moraines are in a few small areas. The soils
are drained by intermittent streams.

This map unit occupies about 6 percent of the county.
It is about 55 percent Cabba soils, 20 percent Williams
soils, 10 percent Temvik soils, and 15 percent soils of
minor extent (fig. 3).

The undulating Williams and Temvik soils are on plane
and convex side slopes. They have a silt loam surface
layer. The Williams soils are on slight rises above the
Temvik soils. The strongly sloping to steep Cabba soils
are below the Williams and Temvik soils. The Cabba soils
have a loam or silt loam surface layer. They are along
drainageways and on hillsides, ridges, and steep breaks.

The most extensive minor soils in this map unit are
Cherry, Grassna, and Zahl soils and Badland. The well
drained Grassna soils are in swales and slightly concave
areas. Zahl soils are on the upper side slopes along
drainageways and on the tops of knobs, hills, and ridges.
The well drained Cherry soils are on plane slopes below
the Cabba soils. Badland, which is characterized by ex-
posed soft bedrock and steep slopes, is below the Cabba
soils on the landscape.

About 75 percent of the acreage is in native grasses
and is used as rangeland. The rest is used for cultivated
crops. Various species of native trees and shrubs are in
some drainageways and on north- or east-facing slopes.
Slope and the hazards of soil blowing and water erosion
are the main limitations if the soils are farmed or used as
rangeland. Slope, moderately slow permeability, the
shrink-swell potential, and the depth to bedrock are the
major limitations for most other uses.

This map unit has good potential for cultivated crops
where Williams and Temvik soils dominate. Areas where
slopes are steeper and where Cabba soils dominate are
best suited to rangeland and have good potential for
range grasses. This map unit has fair potential for open-
land wildlife habitat and good potential for rangeland wil-
dlife habitat. It has fair potential for urban and re-
sidential uses. Part of the unit is underlain by lignite coal,
some of which has been mined.
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9. Williams-Belfield-Amor

Nearly level to gently rolling, deep and moderately deep,
well drained soils formed in material weathered from
glacial till and soft bedrock

These soils occur as scattered areas throughout the
western part of the county. They are on a glacial and
residual upland plain that is dissected by strongly sloping
to steep drainageways. They are drained by well defined
intermittent streams.

This map unit occupies about 9 percent of the county.
It is about 15 percent Williams soils, 10 percent Belfield
soils, 10 percent Amor soils, and 65 percent is soils of
minor extent.

The undulating or gently rolling Williams soils are on
plane and convex side slopes above the Belfield and Amor
soils. The Williams soils have a loam surface layer. The
nearly level or gently sloping Belfield soils are on plane
and slightly concave side slopes and in swales below the
Amor soils. They have a silt loam surface layer. The un-
dulating to moderately sloping Amor soils are on plane
and convex side slopes. They have a loam surface layer.

The most extensive minor soils in this map unit are
Cabba, Daglum, Rhoades, Sen, Straw, and Werner soils.
The strongly sloping to steep Cabba soils, which are shal-
low over bedrock, are on the tops of knobs, hills, and
ridges and along drainageways. The alkali or sodic
Daglum soils are in swales and slightly concave areas.
The Sen soils, which are moderately deep over bedrock,
are on the plane and convex, mid and upper side slopes.
The well drained Straw soils occupy flood plains along
streams. The alkali or sodic Rhoades soils are in swales
and slightly concave areas. The Werner soils, which are
shallow over bedrock, occupy knobs, hillsides, and ridges.

About 50 percent of the acreage is used for cultivated
crops, and the rest is in native grasses and is used as ran-
geland or hayland. A few small areas of native trees are
in some of the drainageways. The hazards of soil blowing
and water erosion are the main limitations if the soils are
farmed. In some areas these hazards are moderate to
severe. Slope, moderately slow or slow permeability, frost
action, the shrink-swell potential, and the depth to soft
bedrock are the major limitations for other uses.

This map unit has good potential for cultivated crops.
In areas where slopes are steeper and where the Rhoades
soils dominate, it is best suited to rangeland. It has good
potential for range grasses and openland wildlife habitat
and fair potential for rangeland wildlife habitat and most
urban and residential uses.

Soils formed in material weathered from
bedrock and alluvium on uplands

These soils are on a residual upland plain in the
western part of the county. They are nearly level to very
steep. They make up about 27 percent of the county. The
soils formed in material weathered from soft bedrock.
The depth to soft bedrock varies. Soft bedrock commonly
crops out in the steeper areas.

10. Cabba-Cohagen

Strongly sloping to very steep, shallow, well drained and
somewhat excessively drained soils formed in material
weathered from soft bedrock

These soils oceur as scattered areas throughout the
western part of the county. They are on a residual upland
plain. Nearly level to rolling glacial till plains are in some
small areas. The soils are drained by well defined inter-
mittent streams.

This map unit occupies about 9 percent of the county.
It is about 40 percent Cabba soils, 15 percent Cohagen
soils, and 45 percent soils of minor extent.

The strongly sloping to very steep Cabba soils and the
strongly sloping to very steep Cohagen soils are on con-
vex ridgetops, hillsides, and side slopes along
drainageways. The Cohagen soils generally are above the
Cabba soils. They have a fine sandy loam surface layer
and are somewhat excessively drained. The Cabba soils
have a loam or silt loam surface layer and are well
drained.

The most extensive minor soils in this map unit are
Williams, Zahl, Vebar, and Ringling soils. The nearly level
to gently rolling Williams soils are on small glacial till
plains between incised drainageways. They are above the
Cabba and Cohagen soils on the landscape. The gently
rolling to steep Zahl soils are on moraines and the upper
side slopes along drainageways. The moderately sloping
to strongly sloping Vebar soils are on the plane and con-
vex, mid and lower side slopes below the Cohagen soils.
The Ringling soils, which are shallow over porcelanite
(scoria), are on the tops of knobs and hills and on the
lower side slopes below the Cabba soils.

Almost all of the acreage is in native grasses and is
used as rangeland. A few small, irregularly shaped areas,
primarily of Williams soils, are cultivated. Many of the
drainageways support stands of native trees and shrubs.
The hazard of water erosion, the excessive loss of water
resulting from rapid runoff, and the shallowness to
bedrock are the main limitations if the soils are used as
rangeland. The slope and the shallowness to soft bedrock
are the major limitations for other uses.

This map unit is best suited to rangeland and has fair
potential for range grasses. It has poor potential for
openland wildlife habitat and good potential for rangeland
wildlife habitat. The major soils have poor potential for
urban and residential uses. The Williams soils have good
potential for urban and residential uses.

11. Cabba-Rhoades

Nearly level to very steep, shallow and deep, well drained
soils formed in material weathered from soft bedrock and
alluvium

These soils are on a residual upland plain in the
southwestern part of the county. Undulating glacial till
plains are in small areas. The soils are drained by many
well defined intermittent streams.
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This map unit occupies about 11 percent of the county.
It is about 45 percent Cabba soils, 15 percent Rhoades
soils, and 40 percent soils of minor extent (fig. 4).

The strongly sloping to very steep Cabba soils are on
convex ridgetops, hillsides, and side slopes along
drainageways. The nearly level to moderately sloping, al-
kali or sodic Rhoades soils are on plane and slightly con-
cave side slopes below the Cabba soils. The Cabba soils
have a loam or silt loam surface layer. The Rhoades soils
have a thin surface layer of silt loam and a dense silty
clay subsoil. They contain excess sodium salts.

The most extensive minor soils in this map unit are
Amor, Werner, Cherry, Moreau, and Cohagen soils and
Badland. The Badland is characterized by exposed soft
bedrock and is generally below the Cabba soils on the
landscape. The well drained Cherry soils are on plane
slopes below the Cabba soils and the Badland. The Amor
soils, which are moderately deep over soft bedrock, are on
plane and convex slopes above the Cabba soils. The
Werner soils, which are shallow over soft bedrock, are on
convex ridgetops and the upper side slopes above the
Cabba soils. The Moreau soils, which are moderately deep
over soft bedrock, are on plane and convex slopes below
the Cabba soils. The Cohagen soils, which are shallow
over soft bedrock, are on ridgetops and the upper side
slopes above the Cabba soils.

Almost all of the acreage is in native grasses and is
used as rangeland. A few small, irregularly shaped areas
are cultivated. Some of the drainageways support stands
of native trees and shrubs. The hazard of water erosion,
excessive loss of water resulting from rapid runoff, and
shallowness to bedrock are the main limitations if the
soils are used as rangeland. Slope, depth to soft bedrock,
excess sodium salts, and very 'slow permeability are the
major limitations for other uses.

This map unit is best suited to rangeland and has fair
potential for range grasses. It has poor potential for
openland wildlife habitat and fair potential for rangeland
wildlife habitat. It has poor potential for urban and re-
sidential uses. The Amor soils have good potential for
urban and residential uses.

12. Rhoades-Belfield-Moreau

Nearly level to strongly sloping, deep and moderately
deep, well drained soils formed in material weathered
Sfrom soft bedrock and alluvium

These soils are in the southwestern part of the county.
They are on a residual upland plain that is dissected by
steep drainageways. They are drained by well defined in-
termittent streams.

This map unit occupies about 7 percent of the county.
It is about 40 percent Rhoades soils, 15 percent Belfield
soils, 10 percent Moreau soils, and 35 percent soils of
minor extent.

The nearly level to moderately sloping Rhoades soils
are on plane and slightly concave side slopes below the
Belfield and Moreau soils. They have a thin surface layer

of silt loam and a dense silty clay subsoil, and they con-
tain excess sodium salts. The nearly level to moderately
sloping Belfield soils are on plane and conecave side slopes
below the Moreau soils. They have a silt loam surface
layer. The gently sloping to strongly sloping Moreau soils
are on the plane and convex, upper side slopes and the
tops of ridges. They have a silty clay surface layer.

The most extensive minor soils in this map unit are
Cabba, Regent, Straw, and Lawther soils. The Cabba
soils, which are shallow over soft bedrock, are on the tops
of knobs and ridges and along drainageways. The Regent
soils, which are moderately deep over soft bedrock, occu-
py plane and convex slopes. The well drained Straw soils
occupy flood plains along streams. The Lawther soils oc-
cupy plane and slightly concave slopes.

About 50 percent of the acreage is used for cultivated
crops, and the rest is in native grass and is used as range-
land. Native trees and shrubs are along the major
streams and drainageways. Excess sodium salts, the
hazard of water erosion, and the moderate depth to
bedrock are the main limitations if the soils are farmed or
used as rangeland. Slope, depth to soft bedrock, excess
sodium salts, and very slow to slow permeability are the
major limitations for other uses.

This map unit has poor potential for cultivated crops
and fair potential for range grasses. It has poor potential
for openland wildlife habitat and fair potential for range-
land wildlife habitat and urban and residential uses.

Soils formed in alluvium on bottom land and
terraces

These soils are on the flood plains and terraces along
the Missouri and Knife Rivers and Spring, Goodman, and
Antelope Creeks. They make up about 7 percent of the
county. The soils formed in material weathered from allu-
vium. They are level to gently sloping. The drainage pat-
tern is well defined to indistinct.

13. Straw-Velva

Level to gently sloping, deep, well drained soils formed in
material weathered from alluvium

These soils are on the flood plains along the Knife
River, Spring Creek, and Goodman Creek and in the gla-
cial outwash trench occupied by Antelope Creek. High
terraces and oxbows are in some areas. The soils are
drained by the major streams and by a few shallow inter-
mittent streams. In many areas they support groves of
native trees and shrubs.

This map unit occupies about 6 percent of the county.
It is about 55 percent Straw soils, 10 percent Velva soils,
and 35 percent soils of minor extent.

The level to gently sloping Straw soils occupy plane
and slightly concave slopes, generally above the Velva
soils. They have a silt loam or loam surface layer. The
nearly level or gently sloping Velva soils occupy plane
and slightly concave slopes, generally adjacent to the
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major streams. They have a fine sandy loam surface
layer.

The most extensive minor soils in this map unit are
Shambo, Belfield, and Parshall soils. The Shambo and
Parshall soils occupy plane and slightly concave slopes on
the high terraces. The alkali or sodic Belfield soils occupy
plane and slightly concave slopes on bottom land adjacent
to the Straw soils.

About 80 percent of the acreage is used for cultivated
crops. The rest is in native grasses and is used as range-
land and hayland. All the towns and villages in the county
but Pick City are entirely or partly in areas of this map
unit. The hazards of soil blowing, water erosion, and
flooding are the major limitations if the soils are farmed.
The flood hazard, shrink-swell potential, and potential
frost action are the major limitations for other uses.

This map unit has good potential for cultivated crops,
range grasses, and openland and rangeland wildlife
habitat. If protected against flooding, it has good poten-
tial for urban and residential uses.

14. Havrelon-Lohler

Level, deep, well drained and moderately well drained
soils formed in material weathered from alluvium

These soils are on the flood plain of the Missouri River
and the flood plain where the Knife River joins the Mis-
souri River. High terraces and oxbows are in some areas.
In many areas the soils support groves of native trees
and shrubs.

This map unit occupies about 1 percent of the county.
It is about 75 percent Havrelon soils, 10 percent Lohler
soils, and 15 percent soils of minor extent.

The level Havrelon soils occupy plane slopes, generally
above the Lohler soils. They are well drained and have a
silt loam surface layer. The level Lohler soils occupy
plane and slightly concave slopes. They are moderately
well drained and have a silty clay surface layer.

The most extensive minor soils in this map unit are
Banks, Dimmick, and Seroco soils. The Banks soils occupy
plane and slightly convex slopes. The very poorly drained
Dimmick soils are in the oxbows. The excessively drained
Seroco soils are on convex slopes along the edge of the
flood plain and in some small areas on the flood plain.

About 75 percent of the acreage has been cleared of
trees and is used for cultivated crops. Some areas are ir-
rigated. The rest of the acreage is in native trees and
shrubs and in grasses and is used as rangeland. The flood
plain below the Garrison Dam is protected against flood-
ing. Flooding of the Knife River and the hazard of soil
blowing are the main limitations if the soils are farmed.
Flooding of the Knife River, potential frost action, and
the moderate to high shrink-swell potential are the major
limitations for most other uses.

This map unit has good potential for cultivated crops
and openland wildlife habitat and fair potential for range-
land wildlife habitat. The Havrelon soils have good poten-
tial for irrigated crops. Uncleared areas have fair poten-

tial for rangeland. The areas below Garrison Dam that
are protected against flooding have good potential for
most urban and residential uses.

Broad land-use considerations

Deciding which soils should be used for urban and in-
dustrial development and which soils should be preserved
as cropland and rangeland is becoming an increasingly im-
portant issue in the survey area. As a result of the lignite
coal industry, soils in and near Hazen, Beulah, and Stan-
ton are under urban and industrial development. The
general soil map is most helpful in planning the general
outline of urban and industrial areas; it cannot be used
for the selection of sites for specific urban and industrial
structures. In general, the soils in the survey area that
have good potential for cultivated crops also have good
potential for urban and industrial development. The data
about soils can be useful in planning future land-use pat-
terns in Mercer County.

Large areas of the Cabba-Cohagen and Cabba-Rhoades
map units, are not suitable for urban and industrial
development because steep slopes, depth to bedrock, a
high shrink-swell potential, and excess sodium salts are
severe limitations. Urban development in the Rhoades-
Belfield-Moreau map unit is also very costly because of a
high shrink-swell potential and excess sodium salts.

In many parts of the other map units, the soils have
severe limitations, and urban development can be costly.
The sandy soils of the Lihen-Seroco-Telfer map unit are
suitable for most urban uses, but they are very droughty
and extremely susceptible to soil blowing. Many of the
soils in the Straw-Velva and the Havrelon-Lohler map
units are subject to stream overflow, which damages
structures and other property. The steep slopes and
shallowness to bedrock of the Cabba soils are severe
limitations for urban development in the Williams-Cabba
and Cabba-Williams-Temvik map units, but some areas of
these map units can be successfully developed.

In many large areas of the Williams-Bowbells, Flaxton-
Williams, Williams-Wilton-Temvik, and Williams-Zahl map
units, urban development is less costly. The soils have
severe limitations for septic tank absorption fields, but
these limitations can be overcome by enlarging the ab-
sorption field or using a municipal sewer system.

The map units adjoining the major streams and Lake
Sakakawea have the best potential for recreational areas,
such as parks and campgrounds. These are the Straw-
Velva, Havrelon-Lohler, Cabba-Williams-Temvik map
units and possibly the Cabba-Cohagen map unit. These
map units support some native trees and shrubs and are
close to fishing areas. The steep slope of the Cabba-
Cohagen and Cabba-Williams-Temvik map units is a
severe limitation for some recreation uses, but in some
areas the soils can be used for paths and trails, and in
some access to fishing areas is good.

All of the map units in the survey area provide habitat
for many important species of wildlife. The small depres-
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sions and potholes characteristic of the landscape of the
Williams-Zahl and Williams-Bowbells map units provide
good waterfowl habitat. White-tailed deer, antelope, and
sharp-tailed grouse are attracted to the large areas of na-
tive grasses and woody plants in the Straw-Velva and
Cabba-Cohagen map units.

The Williams-Zahl, Williams-Bowbells, Williams-Wilton-
Temvik, Flaxton-Williams, Straw-Velva, and Havrelon-
Lohler map units have the best potential for cultivated
crops. The potential for crop production should not be
overlooked when broad land uses are considered. Many
areas of the Flaxton-Williams map unit are highly
susceptible to soil blowing, but conservation practices can
minimize the hazard. The Belfield-Williams-Vebar, Wil-
liams-Cabba, Cabba-Williams-Temvik, and Williams-
Belfield-Amor map units have fair potential for cultivated
crops. The Cabba-Williams and Cabba-Williams-Temvik
map units are dissected by many deeply entrenched
drainageways.

Many areas in the county, for example, most areas of
the Cabba-Cohagen and Cabba-Rhoades map units and
large areas of the Rhoades-Belfield-Moreau map unit, are
best suited to rangeland. The Rhoades-Belfield-Moreau
map unit has such severe limitations for urban develop-
ment and cultivated crops that the cost generally
prohibits such uses.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have profiles that are almost alike make up a
sotl series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was

first observed and mapped. Seroco and Krem, for exam-
ple, are the names of two soil series.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Williams loam, 3 to 6 percent slopes,
is one of several phases within the Williams series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Rhoades-Daglum complex, 1 to 9 percent slopes,
is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Pits, gravel,
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit
are given in table 4, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

As a result of changes in series concepts and dif-
ferences in the design of map units or the extent of soils,
some of the boundaries and soil names on the Mercer
County soil maps do not match those on the soil maps of
Oliver, Stark, and Morton Counties.

1—Parnell silt loam. This deep, level, very poorly
drained soil is in slight depressions and potholes on glacial
till uplands. Unless drained or affected by drought, it is
ponded throughout most of the growing season. In-
dividual areas are round or oblong and range from 2 to 70
acres in size,

Typically, the surface layer is black silt loam about 16
inches thick. It is mottled in the lower part. The subsoil is
about 27 inches thick. It is firm, very dark gray, mottled
silty clay loam over silty clay. The substratum to a depth
of about 60 inches is mottled, olive gray silty clay loam.
In some places the surface layer is silty clay loam. In



12 SOIL SURVEY

others a dark gray subsurface layer less than 4 inches
thick is evident.

Included with this soil in mapping are small areas of
the poorly drained, slightly higher lying Heil and Tonka
soils. These soils make up less than 15 percent of the unit.
The Heil soils contain excess sodium and have a dense
subsoil at a depth of 1 inch to 5 inches. The Tonka soils
have a dark gray subsurface layer that is thicker than 4
inches.

Permeability is slow, and available water capacity is
high. The surface layer can be easily tilled throughout a
fairly wide range in moisture content. Even in dry years,
the water table is seldom more than 2 feet below the sur-
face. The shrink-swell potential is high. Potential frost ac-
tion also is high.

Most areas are undrained and are used as wetland wil-
dlife habitat or as rangeland. Drained areas are used
mostly for late-seeded, annual hay or small grain. The
potential for wetland wildlife habitat, crops, and wind-
breaks is good; the potential for rangeland is fair; and the
potential for recreation uses and most engineering uses is
poor.

Drained areas are suited to wheat, oats, barley, and
grasses and legumes. In most years wetness delays seed-
ing. These areas are generally unsuited to cultivated
crops because of flooding and the high water table. Suita-
ble outlets for drainage are difficult to locate in many
areas. The hazards of soil blowing and water erosion are
slight.

The use of this soil as pastureland, hayland, or range-
land is effective in controlling erosion. Overgrazing or
grazing when the soil is wet results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
and timely deferment of grazing during wet periods keep
the pasture and the soil in good condition. In some years
undrained areas are too wet to allow hay cutting.

Undrained areas are generally unsuited to windbreaks
and environmental plantings because of the high water
table and the flooding. Drained areas are well suited to
trees and shrubs; all climatically suited species grow well.

This soil is generally not suitable for building site
development and onsite waste disposal. As a result of the
seasonal high water table, the flooding, the high shrink-
swell potential, and the slow permeability, design, installa-
tion, and maintenance are costly. In this survey area Par-
nell soils are generally not used as building sites. More
desirable sites are generally nearby. Capability subclass
Vw; Wetland range site.

2--Tonka silt loam. This deep, level, poorly drained
soil is in shallow basins and potholes on glacial till
uplands. It is ponded for a few weeks to several months
following snowmelt and heavy rains. Individual areas are
generally round or oblong and range from 2 to 40 acres in
size.

Typically, the surface layer is silt loam about 9 inches
thick. It is black in the upper part and very dark gray in
the lower part. The subsurface layer is mottled, dark gray
loam about 7 inches thick. The subsoil is firm, mottled,

very dark gray clay loam about 22 inches thick. The sub-
stratum to a depth of about 60 inches is mottled, olive
clay loam. In places the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
very poorly drained Parnell soils in the lowest part of the
basins or potholes. These soils make up less than 15 per-
cent of the unit. They are wetter than this Tonka soil and
do not have a leached subsurface layer.

Permeability is slow, and available water capacity is
high. Unless the soil is drained or affected by drought,
the water table is within 1 foot of the surface during
most of the year. The surface layer is friable and can be
easily tilled throughout a fairly wide range in moisture
content. The shrink-swell potential is high to moderate.
Potential frost action is high.

Most areas are undrained and are used as rangeland,
wetland wildlife habitat, or native hayland. Some areas
are used for late-seeded cultivated crops. Drained areas
are used for cultivated crops and hayland.

Undrained areas have good potential for range grasses
and a few species of trees and shrubs. They have poor
potential for cultivated crops and most hay crops. Drained
areas have good potential for range grasses, windbreaks,
and most of the cultivated crops commonly grown in the
county. The potential for sewage lagoons is good. Even if
the soil is drained, the potential for most engineering and
recreation uses is poor. The potential for wetland wildlife
habitat is good.

Undrained areas are poorly suited to cultivated crops.
In most years wetness delays tillage and seeding. Drained
areas are well suited to wheat, oats, barley, and grasses
and legumes. Suitable outlets for drainage are difficult to
locate in many areas. Soil blowing and water erosion are
only slight hazards and are easily controlled by managing
crop residue.

The use of this soil as pastureland, hayland, or range-
land is effective in controlling soil blowing. Overgrazing
or grazing when the soil is wet results in surface compac-
tion and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods keep the pasture and the soil in good con-
dition.

Undrained areas of this soil are generally unsuited to
windbreaks and environmental plantings because of wet-
ness and flooding. Drained areas are well suited to trees
and shrubs; all climatically suited species can grow well.

This soil is generally not suitable for building site
development and onsite waste disposal. As a result of the
high water table, the flooding, and the slow permeability,
design, installation, and maintenance are costly. In this
survey area Tonka soils are generally not used as building
sites. More desirable sites are generally nearby. Capabili-
ty subclass IVw; Wet Meadow range site.

3D—Seroco-Telfer loamy fine sands, 1 to 15 percent
slopes. This map unit consists of deep, nearly level to
rolling, excessively drained soils on terraces and uplands.
Most areas are crossed by a few sharply incised stream
channels. Individual areas are irregular in shape and
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range from 3 to more than 1,000 acres in size. Slopes are
short and uneven.

Areas of this map unit are 50 to 75 percent Seroco soils
and 25 to 40 percent Telfer soils. The Seroco soils are on
the tops of ridges and the upper side slopes, and the
Telfer soils are on the lower side slopes and toe slopes.
The two soils are so intricately mixed or are in areas so
small that it is not practical to separate them in mapping.

Typically, the Seroco soil has a surface layer of dark
grayish brown loamy fine sand about 3 inches thick. The
substratum to a depth of about 60 inches is brown fine
sand. In places the substratum is loam or clay loam glacial
till at a depth of about 50 inches.

Typically, the Telfer soil has a dark grayish brown
loamy fine sand surface layer about 10 inches thick.
Below this is a grayish brown fine sand transitional layer
about 5 inches thick. The substratum to a depth of about
60 inches is brown fine sand. In places the substratum is
loam or clay loam glacial till at a depth of about 50 inches.

Included with this unit in mapping are small areas of
Lihen soils in swales. These soils make up 5 to 20 percent
of the unit. They are dark colored to a greater depth than
the Seroco and Telfer soils. Also included are small areas
of Krem soils on plane slopes, a few small areas of Banks
soils, and a few blowouts. The Krem soils have clay loam
glacial till at a depth of 16 to 40 inches. The Banks soils
are similar to Seroco soils but are subject to flooding.

Permeability is rapid. Available water capacity is low,
but soil moisture is readily available to plants. Surface ru-
noff is very slow to slow.

Most areas are used as rangeland. These soils have fair
potential for range grasses. They have poor potential for
cultivated crops and windbreaks, good potential for septic
tank absorption fields, poor potential for other sanitary
facilities, and good potential for building site develop-
ment.

These soils are generally unsuited to cultivated crops
because the soil blowing hazard is severe, available water
capacity is low, and the soils are droughty.

The use of these soils as rangeland or hayland is effec-
tive in controlling erosion. Overstocking and overgrazing
reduce the plant cover, cause deterioration of the plant
community, and increase the hazard of soil blowing.
Proper stocking rates, uniform grazing distribution, time-
ly deferment of grazing, and a planned grazing system
keep the range and the soil in good condition.

The Seroco soil is generally unsuited to trees and
shrubs. The Telfer soil is poorly suited; only a few trees
and shrubs can grow well. Intensive management is
required to insure survival and adequate growth.

These soils are well suited as sites for buildings and
septic tank absorption fields. Alternative sites should be
selected for sanitary landfills and sewage lagoons because
of seepage and the possible contamination of ground
water by effluent. Cutbanks in shallow excavations can
cave unless trench walls are shored. An adequate plant
cover on lawns and recreation areas is difficult to main-
tain, but this difficulty can be overcome in part by

frequent applications of irrigation water and fertilizer.
Capability subclass Vle; Seroco soil in Thin Sands range
site, Telfer soil in Sands range site.

3E—Seroco-Dune land complex, 3 to 25 percent
slopes. This map unit consists of deep, undulating to hilly,
excessively drained Seroco soils and Dune land. Individual
areas are irregular in shape and range from about 5 to
200 acres in size. They are about 50 to 70 percent Seroco
soils and 25 to 40 percent Dune land. The Seroco soils and
Dune land are so intricately mixed or are in areas so
small that it is not practical to separate them in mapping.

Typically, the Seroco soil has a surface layer of dark
grayish brown loamy fine sand about 3 inches thick. The
substratum to a depth of about 60 inches is brown fine
sand.

Typically, Dune land has no discernible soil layers, but
in places darkened buried layers are at various depths
(fig. 5). The sand is predominately fine.

Included with this unit in mapping are small areas of
Lihen and Telfer soils in swales. These soils make up
about 5 to 15 percent of the unit. They have a thicker,
darker colored surface layer than the Seroco soil.

Permeability in the Seroco soil is rapid, and available
water capacity is low. Surface runoff is slow.

Most areas are used as rangeland. This map unit has
fair to poor potential for building site development,
recreation uses, and sanitary facilities; poor potential for
crops and windbreaks; and good potential for rangeland.

This map unit is generally not suitable for cultivation
because of droughtiness and a severe soil blowing hazard.
The Dune land is unstable and is constantly shifted by
the wind.

The use of this map unit as rangeland or hayland is ef-
fective in controlling erosion. Overstocking and overgraz-
ing reduce the plant cover, cause deterioration of the
plant community, and increase the hazard of soil blowing.
Proper stocking rates, uniform grazing distribution, time-
ly deferment of grazing, and a planned grazing system
keep the range and the soil in good condition.

This map unit is generally unsuited to windbreaks and
environmental plantings because of the low available
water capacity and the droughtiness.

This map unit is poorly suited to building site develop-
ment because the soil blowing hazard is severe and the
plant cover is difficult to maintain in intensively used
areas. Alternative sites should be selected for sanitary
landfills and sewage lagoons because of seepage and the
possible contamination of ground water by effluent. The
plant cover in intensively used areas, such as lawns and
recreation areas, can be maintained in part by frequent
applications of fertilizer and irrigation water. Capability
subclass VIle; Seroco soil in Thin Sands range site, Dune
land not assigned to a range site.

5—Dimmick silty clay. This deep, level, very poorly
drained soil is in basins on uplands and in oxbows on ter-
races and bottom land. Unless drained or affected by
drought, it is ponded throughout most of the year. In-
dividual areas range from 5 to more than 100 acres in
size.
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Typically, the surface layer is mottled, very dark gray
silty clay about 18 inches thick. The substratum to a
depth of about 60 inches is mottled, dark gray clay.

Included with this soil in mapping are small areas of
poorly drained Heil soils on the outer rims of the basins.
These soils make up less than 20 percent of the unit.
They contain a higher amount of sodium than this Dim-
mick soil.

Permeability is very slow, and available water capacity
is moderate to high. Even in dry years, the water table is
seldomr. more than 3 feet below the surface. The shrink-
swell potential is high. Potential frost action is moderate.

Most areas are undrained and are used for rangeland or
for hay that is harvested late in the growing season.
Drained areas are used for hay and small grain. The
potential for hay, pasture, and wetland wildlife habitat is
good, and the potential for crops, recreation uses, and
most engineering uses is poor.

This soil is generally unsuited to wheat, oats, barley,
and grasses and legumes because it is wet and suitable
outlets for drainage are not available. In areas where out-
lets are available, the potential for cultivated crops is
good. The hazard of water erosion is slight, and areas
having no plant cover are subject to soil blowing.

The use of this soil as pastureland, hayland, or range-
land is effective in controlling erosion. Overgrazing or
grazing when the soil is wet results in poor tilth and sur-
face compaction and reduces the infiltration rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods keep the pasture and the soil
in good condition.

Undrained areas are generally unsuited to windbreaks
and environmental plantings because of wetness and
flooding. Drained areas are well suited to trees and
shrubs; all climatically suited species can grow well.

This soil is suited to sewage lagoons. It is generally not
suitable for building site development and onsite waste
disposal. As a result of the seasonal high water table, the
flooding, the high shrink-swell potential, and the very
slow permeability, design, installation, and maintenance
are costly. In this survey area Dimmick soils are
generally not used as building sites. More desirable sites
are generally nearby. Capability subclass Vw; Wetland
range site.

7—Straw silty clay loam. This deep, level, well drained
soil is on low terraces and bottom land along the major
streams and on fans in glacial outwash trenches. Most
areas are occasionally flooded for a brief period, but some
are only rarely flooded. The areas are generally long and
irregularly shaped and range from 20 to more than 300
acres in size.

Typically, the surface layer is silty clay loam about 13
inches thick. It is grayish brown in the upper part and
dark grayish brown in the lower part. The substratum to
a depth of about 60 inches is grayish brown loam over
light brownish gray, stratified silt loam and fine sandy
loam. In most places a darkened buried layer is in the
substratum. In some the surface layer is thinner, and in

others it is clay loam. In a few, fine sand or loamy fine
sand is at a depth of 40 inches or more.

Included with this soil in mapping are small areas of
Magnus soils in swales. These soils make up 5 to 20 per-
cent of the unit. They contain more clay than this Straw
soil,

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. The surface layer can be
easily tilled within a fairly narrow range in moisture con-
tent. It tends to puddle and form a crust following heavy
rains. The shrink-swell potential is moderate. Potential
frost action also is moderate.

Most areas are used for cultivated crops. A few are in
native grass. A few small areas are in native trees and
shrubs and are used for recreation, wildlife habitat, or
rangeland. The potential for crops, rangeland, windbreaks,
and openland and rangeland wildlife habitat is good; the
potential for most engineering and recreation uses is fair;
and the potential for wetland wildlife habitat is poor.

This soil is well suited to wheat, oats, barley, and
grasses and legumes. Stubble mulch tillage, crop residue
management, and stripcropping help to control soil blow-
ing and water erosion. Tillage at the optimum moisture
content prevents crusting and provides a suitable
seedbed. Flooding generally occurs before spring planting
and therefore does not damage crops. Some areas are
suitable for water spreading.

The use of this soil as pastureland, rangeland, or hay-
land is effective in controlling erosion. Proper stocking
rates, pasture rotation, and timely deferment of grazing
keep the pasture and the soil in good condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs can
grow well.

This soil is generally not suitable as a site for buildings
and sanitary facilities because of the flood hazard. If pro-
tected against flooding, however, it is suited to those
uses. Seepage from sewage lagoons can be prevented by
sealing with clay blankets. Capability subclass IIc; Over-
flow range site.

8—Grail silty clay loam, 1 to 3 percent slopes. This
deep, nearly level, well drained soil is in upland swales
and on valley fans and foot slopes. Individual areas are ir-
regular in shape and range from 3 to more than 100 acres
in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. The subsoil is about 26
inches thick. It is dark gray silty clay loam in the upper
part, dark grayish brown silty clay in the next part, and
dark grayish brown silty clay loam in the lower part. The
substratum to a depth of about 60 inches is silty clay
loam. It is grayish brown in the upper part and light
brownish gray in the lower part. In some places the sur-
face layer is thinner, and in others it is silt loam.

Included with this soil in mapping are small areas of
Belfield and Regent soils. These soils make up 5 to 20
percent of the unit. The Belfield soils are high in content
of sodium, and the Regent soils have shale bedrock at a
depth of 20 to 40 inches.
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Permeability is slow, and available water capacity is
high. The surface layer can be easily tilled within a fairly
narrow range in moisture content. It tends to puddle and
crust after heavy rains. The shrink-swell potential is high
to moderate. Potential frost action is moderate.

Most areas are cultivated. A few are in native grass.
The potential for crops, range grasses, windbreaks,
recreation uses, and openland wildlife habitat is good, and
the potential for most engineering uses and rangeland
wildlife habitat is fair.

This soil is well suited to wheat, oats, barley, and
grasses and legumes. Stubble mulch tillage, grassed
waterways, and contour farming help to control soil blow-
ing and water erosion. Tillage at the optimum moisture
content prevents puddling and provides a good seedbed.

The use of this soil as pastureland, hayland, or range-
land is effective in controlling erosion. Proper stocking
rates, pasture rotation, and timely deferment of grazing
keep the pasture and the soil in good condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs can
grow well.

This soil is suited to most engineering and recreation
uses. The slow absorption of effluent in septic tank ab-
sorption fields can be overcome by enlarging the tile field.
If the soil is used as a site for dwellings and buildings,
the effects of shrinking and swelling can be overcome by
strengthening basement walls and foundations. Capability
subclass IIe; Overflow range site.

8B—Grail silty clay loam, 3 to 6 percent slopes. This
deep, gently sloping, well drained soil is in upland swales
and on valley fans and foot slopes. Individual areas vary
in shape and range from about 3 to 40 acres in size.
Slopes are short and smooth.

Typically, the surface layer is dark grayish brown silty
clay loam about 6 inches thick. The subsoil is about 22
inches thick. It is dark gray silty clay loam in the upper
part, dark grayish brown silty clay in the next part, and
dark grayish brown silty clay loam in the lower part. The
substratum to a depth of about 60 inches is silty clay
loam. It is grayish brown in the upper part and light
brownish gray in the lower part. In some places the sur-
face layer is lighter colored, and in others it is silt loam.

Included with this soil in mapping are small areas of
Belfield and Regent soils. These soils make up about 5 to
20 percent of the unit. The Belfield soils are high in con-
tent of sodium, and the Regent soils have shale bedrock
at a depth of 20 to 40 inches.

Permeability is slow, and available water capacity is
high. Runoff is medium. The surface layer can be easily
tilled within a fairly narrow range in moisture content. It
tends to puddle and crust after heavy rains. The shrink-
swell potential is high to moderate. Potential frost action
is moderate.

Most areas are cultivated. Some are in native grass.
The potential for crops, rangeland, windbreaks, openland
wildlife habitat, and recreation uses is good, and the
potential for most engineering uses and rangeland wildlife
habitat is fair.

This soil is well suited to wheat, oats, barley, and
grasses and legumes. The hazard of water erosion is
moderate, and drainageways are subject to gullying. Stub-
ble mulch, minimum tillage, grassed waterways, and til-
lage and cultivation across the slope help to control ero-
sion. Tillage at the optimum moisture content prevents
puddling and provides a good seedbed.

The use of this soil as pastureland, hayland, or range-
land is effective in controlling erosion. Proper stocking
rates, pasture rotation, and timely deferment of grazing
keep the pasture and the soil in good condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs can
grow well.

This soil is suited to most engineering and recreation
uses. The slow absorption of effluent in septic tank ab-
sorption fields can be overcome by enlarging the tile field.
If the soil is used as a site for dwellings, the effects of
shrinking and swelling can be overcome by strengthening
basement walls and foundations. Capability subclass Ile;
Silty range site.

8C—Grail silty clay loam, 6 to 9 percent slopes. This
deep, moderately sloping, well drained soil is on fans and
foot slopes. Individual areas are long and narrow and
range from about 3 to 20 acres in size. Slopes are short
and smooth.

Typically, the surface layer is dark grayish brown silty
clay loam about 5 inches thick. The subsoil is about 18
inches thick. It is dark gray silty clay loam in the upper
part, dark grayish brown silty clay in the next part, and
dark grayish brown silty clay loam in the lower part. The
substratum to a depth of about 60 inches is silty clay
loam. It is grayish brown in the upper part and light
brownish gray in the lower part. In a few places the sur-
face layer is silt loam, and in others it is light colored.

Included with this soil in mapping are small areas of
Belfield and Regent soils. These soils make up 5 to 20
percent of the unit. The Belfield soils are high in content
of sodium, and the Regent soils have shale bedrock at a
depth of 20 to 40 inches.

Permeability is slow, and available water capacity is
high. Runoff is medium. The surface layer can be easily
tilled within a fairly narrow range in moisture content. It
tends to puddle and crust after heavy rains. The shrink-
swell potential is high to moderate. Potential frost action
is moderate.

Most areas are used as rangeland. Some are used for
cultivated crops. The potential for crops, rangeland, wind-
breaks, openland wildlife habitat, and most recreation
uses is good, and the potential for engineering uses and
rangeland wildlife habitat is fair.

This soil is well suited to wheat, oats, barley, and
grasses and legumes. The hazard of water erosion is
severe if the soil is cultivated. Stubble mulch, minimum
tillage, grassed waterways, diversions, and cultivation
across the slope help to control erosion. Tillage at the op-
timum moisture content prevents puddling and provides a
good seedbed.
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The use of this soil as pastureland, hayland, or range-
land is effective in controlling erosion. Proper stocking
rates, pasture rotation, and timely deferment of grazing
keep the pasture and the soil in good condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs can
grow well.

This soil is well suited to most engineering and recrea-
tion uses. The slow absorption of effluent in septic tank
absorption fields can be overcome by enlarging the tile
field. If the soil is used as a site for buildings, the effects
of shrinking and swelling can be overcome by strengthen-
ing basement walls and foundations. Alternative sites
should be selected for playgrounds. Capability subclass
I1le; Silty range site.

9B—Regent silty clay loam, 3 to 6 percent slopes.
This moderately deep, gently sloping, well drained soil is
on plane and convex uplands. Individual areas are irregu-
lar in shape and range from 5 to 80 acres in size. Slopes
are long and smooth.

Typically, the surface layer is dark grayish brown silty
clay loam about 6 inches thick. The subsoil is about 32
inches thick. It is dark grayish brown silty clay in the
upper part, grayish brown silty clay in the next part, and
grayish brown silty clay loam in the lower part. Pale olive
shale is at a depth of about 38 inches. In places the shale
is at a depth of more than 40 inches.

Included with this soil in mapping are small areas of
Grail soils in swales and small areas of Rhoades soils.
These soils make up less than 15 percent of the unit. The
Grail soils have a darker colored surface layer and are
deeper than this Regent soil. The Rhoades soils contain a
large amount of sodium.

Permeability is slow, and available water capacity is
moderate. Runoff is medium. The surface layer can be
easily tilled within a narrow range in moisture content.
Roots are somewhat restricted by the shale bedrock. The
shrink-swell potential is high. Potential frost action is low.

Most areas are used for cultivated crops. Some are
used as rangeland. The potential for crops, rangeland, and
openland wildlife habitat is good, and the potential for
windbreaks, rangeland wildlife habitat, recreation uses,
and most engineering uses is fair.

This soil is well suited to wheat, oats, barley, and
grasses and legumes. The hazard of water erosion is
moderate. Stubble mulch, crop residue management, strip-
cropping, and windbreaks help to control erosion. They
also help to maintain the organic-matter content, fertility,
tilth, and the infiltration rate.

The use of this soil as pastureland, hayland, or range-
land is effective in controlling erosion. Proper stocking
rates, pasture rotation, and timely deferment of grazing
keep the pasture and the soil in good condition.

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

This soil is generally suitable for most engineering and
recreation uses. The slow absorption of effluent in septic

tank absorption fields can be overcome by enlarging the
tile field. If the soil is used as a site for dwellings, the ef-
fects of shrinking and swelling can be overcome by
strengthening basement walls and foundations. Capability
subeclass Ile; Clayey range site. _

9C—Regent silty clay loam, 6 to 9 percent slopes.
This moderately deep, moderately sloping, well drained
soil is on plane and convex uplands. Individual areas are
irregular in shape and range from about 5 to 50 acres in
size. Slopes are long and narrow.

Typ