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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information
that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of
land for farming, industry, and recreation.

Locating Soils

All the soils of Butte County are shown on
the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the
Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by sym-
bols. All areas marked with the same symbol
are the same kind of soil. The soil symbol
ig inside the area if there is enough room;
otherwise, it is outside and a pointer shows
where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the
soils of the county in alphabetic order by map
symbol and gives the capability classification
of each. It also shows the page where each
soil is described and the page for the wind-
break group and range site to which the soil
has been assigned.

Individual colored maps that show the rel-
ative suitability or degree of limitation of
soils for many specific purposes can be de-
veloped by using the soil map and the infor-
mation in the text. Translucent material can
be used as an overlay over the soil map and
colored to show soils that have the same limi-
tation or suitability. For example, soils that
have a slight limitation for a given use can be

colored green, those that have a moderate
limitation can be colored yellow, and those
thgt have a severe limitation can be colored
red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
descriptions of the capability units, range
sites, windbreak groups, and pasture groups.

Foresters and others can refer to the sec-
tion “Woodland and Windbreaks,” where the
soils of the county are grouped according to
their suitability for trees.

Game managers, sportsmen, and others can
find information about soils and wildlife in
the section “Wildlife.”

Ranchers and others can find, under
“Range,” groupings of the soils according to
their suitability for range and, also, the
names of many of the plants that grow on
each range site.

Commumity planners and others can read
about soil properties that affect the choice of
sites for nonindustrial buildings and for rec-
reation areas in the section “Engineering
Uses of the Soils.”

Engineers and builders can find under “En-
gineering Uses of the Soils,” tables that con-
tain test data, estimates of soil properties,
and information about soil features that af-
fect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
in the section “Formation and Classification
of the Soils.” :

Newcomers in Butte County may be par-
ticularly interested in the section ‘‘General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
information about the county given in the
section ‘“General Nature of the County.”

Cover: Sheep stockade in Cabbart-Absher as-
sociation. Soils in foreground are Belfield-
Oburn silt loams, 0 to 3 percent slopes.
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BUTTE COUNTY is in the northwestern part of
South Dakota (fig. 1). It covers an area of about
1,450,240 acres, of which 10,560 acres is water areas
more than 40 acres in size. Belle Fourche, the
county seat and largest town, is in the southwestern
part of the county. Other towns and villages are
Fruitdale, Newell, Nisland, and Vale. Post offices
and rural stores are at Arpan, Castle Rock, and
Hoover.
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Figure 1.—Location of Butte County in South Dakota.

Butte County is in the Great Plains physiographic
province. The relief is gently sloping to strongly
sloping in most parts of the county. It is steep in
rough, broken areas on the outer hogback of the
Black Hills in the southwestern part of the county,
the sides of scattered buttes and ridges, and the
sides of entrenched stream valleys. About two-
thirds of the county is drained by the Belle Fourche
River. The northeastern and north-central parts are
in the Moreau River drainage system.

Livestock ranching is the main farm enterprise.

1 Others who contributed to the fieldwork are EDGAR H. ENSz,
ROBERT E. RADEKE, and DENNIS TEKRONY, Soil Conservation
Service, United States Department of Agriculture.

2 [talic nnmbers in parentheses refer to Literature Cited, p. 151.

Irrigation is important in the southern part of the
county and provides a stable feed base for the
livestock industry. About 90 percent of the county is
used for grazing. About 5 percent is dryfarmed
cropland, and about 4 percent is irrigated cropland.
Winter wheat is the main dryfarmed crop. Alfalfa,
corn, and edible beans are the main irrigated crops.
Oats and barley also are grown.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Butte County, where they are located, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they
had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes; the
size and speed of streams; 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
extends from the surface down into the parent mate-
rial that has not been changed much by leachirig or by
the action of plant roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these pro-
files with those in counties nearby and in places
more distant. They classified and named the soils
according to nationwide, uniform procedures. The
soil series and the soil phase (8)? are the categories
of soil classification most used in a local survey.

Soils that have profiles almost alike make up a
soil series. Except for different texture in the sur-
face layer, all the soils of one series have major
horizons that are similar in thickness, arrangement,
and other important characteristics. Each soil se-
ries is named for a town or other geographic feature
near the place where a soil of that series was first
observed and mapped. Twilight and Zeona, for ex-
ample, are the names of two soil series. All the soils
in the United States that have the same series
name are essentially alike in those characteristics
that affect their behavior in the undisturbed land-
scape.

Soils of one series can differ in texture of the
surface soil and in slope, stoniness, or some other
characteristic that affects use of the soils by man.

1
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On the basis of such differences, a soil series is
divided into phases. The name of a soil phase indi-
cates a feature that affects management. For exam-
ple, Caputa loam, 0 to 2 percent slopes, is one of
several phases within the Caputa series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, build-
ings, field borders, trees, and other details that help
in drawing boundaries accurately. The soil map in
the back of this publication was prepared from
aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a
mapping unit is nearly equivalent to a soil phase. It
is not exactly equivalent, because it is not practical
to show on such a map all the small, scattered bits
of soil of some other kind that have been seen
within an area that is dominantly of a recognized
soil phase.

Some mapping units are made up of soils of differ-
ent series or of different phases within one series.
Three such kinds of mapping units are shown on the
soil map of Butte County: soil complexes, soil associ-
ations, and undifferentiated groups.

A soil complex consists of areas of two or more
soils, so intermingled or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two
or more dominant soils, and the pattern and relative
proportions are about the same in all areas. The
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Cabbart-Scrog-
gin loams, 6 to 25 percent slopes, is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individ-
ually on the soil map but are shown as one unit
because the time and effort of delineating them
separately cannot be justified. There is a considera-
ble degree of uniformity in pattern and relative
extent of the dominant soils, but the soils may differ
greatly one from another. The name of an associa-
tion consists of the names of the dominant soils,
joined by a hyphen. Lakoa-Colby association, 9 to 50
percent slopes, is an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but
are shown as one unit because, for the purpose of
the soil survey, there is little value in separating
them. The pattern and proportion of soils are not
uniform. An area shown on the map may be made
up of only one of the dominant soils or of two or
more. The name of an undifferentiated group con-
sists of the names of the dominant soils, joined by
“and.” Glenberg and Haverson soils is an example.

In most areas surveyed there are places where
the soil material is so rocky, so shallow, or so
severely eroded that it cannot be classified by soil
series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Badland is a
land type in Butte County.

While a soil survey is in progress, samples of soils

are taken, as needed, for laboratory measurements
and for engineering tests. Laboratory data from the
same kinds of soil in other places are assembled.
Data on yields of crops under defined practices are
assembled from farm records and from field or plot
experiments on the same kinds of soil. Yields under
defined management are estimated for all the soils.

But only part of a soil survey is completed when
the soils have been named, described, and deline-
ated on the map and the laboratory data and yield
data have been assembled. The mass of detailed
information then needs to be organized in such a
way as to be readily useful to different groups of
users, among them farmers, managers of woodland
and range, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They
test these groups by further study and by consulta-
tion with farmers, agronomists, engineers, and oth-
ers. Then they adjust the groups according to the
results of their studies and consultation. Thus, the
groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under
present methods of use and management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations of Butte
County. A soil association is a landscape that has a
distinctive proportional pattern of soils. It normally
consists of one or more major soils and at least one
minor soil, and it is named for the major soils. The
soils in one association may occur in another, but in
a different pattern.

A map that shows soil associations is useful to
people who want a general idea of the soils in a
county, who want to compare different parts of a
county, or who want to know the location of large
tracts that are suitable for a certain kind of land
use. Such a map is a useful general guide in manag-
ing a watershed, a wooded tract, or a wildlife area or
in planning engineering works, recreational facili-
ties, and community developments. It is not a suita-
ble map for planning the management of a farm or
field or for selecting the exact location of a road,
building, or similar structure, because the soils in
any one association ordinarily differ in slope, depth,
stoniness, drainage, and other characteristics that
affect their management.

The 12 soil associations in this survey have been
grouped into four general kinds of landscapes for
broad interpretative purposes. Each of the broad
groups and the soil associations in each group are
described on the following pages.

Well Drained to Excessively Drained, Nearly
Level to Steep Soils Formed in Material
Derived From Clay Shale on Uplands

In this group are clayey and silty soils formed in
material weathered from clay shale. Clay is the
dominant soil texture. Most of the soils in this group
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Figure 2.—Typical pattern of soils and parent material in soil association 1.

have very slow permeability and a limited root zone.
Most areas are in native grass and are used for
range.

1. Winler-Lismas association

Moderately deep and shallow, nearly level to moder-
ately steep clayey soils over clay shale

This association is on broad uplands that extend
from the northwestern corner to the southeastern
corner of the county. It is mostly gently sloping to
sloping. Steeper soils are on the sides of ridges,
buttes, and entrenched drainageways.

This association makes up about 39 percent of the
county. It is about 35 percent Winler soils, 25 per-
(cfgntzlj.ismas soils, and 40 percent less extensive soils

ig. 2).

Winler soils are nearly level to sloping. They are
grayish-brown clay that is moderately deep over
clay shale. The surface layer has a platy crust in the
upper one-half inch. The subsoil is extremely hard
when dry, very firm when moist, and sticky and
plastic when wet. Spots and streaks of gypsum and
other salts commonly are below a depth of 12 inches.

Permeability is very slow, and available water ca-
pacity is low or very low.

Lismas soils are gently sloping to moderately
steep and are on the tops and sides of ridges and on
the shoulders of drainageways. They have a surface
layer of grayish-brown clay. The underlying mate-
rial is light brownish-gray clay and shaly clay to a
depth of 16 inches and elay shale below. Permeabil-
ity is very slow, and available water capacity is very
low.

Slickspots and Wasa soils, mainly on upland flats
and in slight depressions, are the most common of
the less extensive soils and land types in the associ-
ation. Others are Bidman, Redig, and Schamber
soils on isolated terrace remnants scattered
throughout the association; Hisle soils in drainage
sags and on foot slopes; Kyle, Swanboy, and Twotop
soils on terraces and fans; gently sloping to moder-
ately steep Pierre soils on ridges; Stetter soils and
Saline alluvial land on bottom land along drainage-
ways; Saline-Alkali land on upland flats and in
sidehill seep areas; and Stony steep land in the
vicinity of Two Top and Antelope Buttes.
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Figure 3.—Typical pattern of soils and parent material in soil association 2.

The very fine texture, extremely hard consist-
ence, very slow permeability, and low or very low
available water capacity of the major soils limit the
use of this association. Surface runoff is medium to
very rapid, and the areas are subject to erosion.

Almost all the association is in native vegetation
and is used for range. The native vegetation is
mainly a sparse stand of mid grasses and very little
or no understory of sod-forming short grasses.

2. Pierre-Kyle association

Moderately deep and deep, nearly level to moderately
steep clayey soils over clay shale

This association is on uplands. It is mostly nearly
level to sloping. Steeper soils are on the sides of
ridges and on the shoulders of entrenched drainage-
ways. Slopes are relatively long except on the sides
of the drainageways.

This association makes up about 15 percent of the
county. It is about 40 percent Pierre soils, 30 per-
cent Kyle soils, and 30 percent less extensive soils

(fig. 3).

Pierre soils are mostly gently sloping to moder-
ately steep. They are grayish-brown clay that is
moderately deep over shale. The subsoil is very hard
when dry, very firm when moist, and very sticky
and plastic when wet, and is calcareous below a
depth of 8 inches. Spots of soft lime are below a
depth of 18 inches. Permeability is very slow, and
available water capacity is low or very low.

Kyle soils are mostly nearly level and gently
sloping and are on upland flats and fans and on
terraces. They are similar to Pierre soils, but are
more than 40 inches deep over shale. Permeability is
very slow, and available water capacity is low or
moderate.

Less extensive soils in the association are Arvada
and Twotop soils on some terraces and fans; Bid-
man, Redig, and Schamber soils on isolated terrace
remnants scattered throughout the association; Hi-
sle soils and Slickspots on upland flats and in slight
depressions; Lismas soils on the steep sides of
ridges and entrenched drainageways; McKenzie
soils in closed depressions; Stetter soils on bottom
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Figure 4.—Typical pattern of soils and parent material in soil association 3.

land along drainageways; and Winler soils in areas
that are in transition to the Winler-Lismas associa-
tion.

The very slow permeability, poor tilth, and moder-
ate to very low available water capacity of the
major soils limit the use and management of this
association. Cultivated areas are subject to erosion
and soil blowing. Drainage is a major management
need in irrigated areas.

Many areas are in native grass and are used as
range. The native vegetation is mainly mid and
short grasses. The major dryfarmed areas are east
of Castle Rock and north of Arpan. Winter wheat is
the main crop in these areas. The main irrigated
areas are in the vicinity of Arpan and Newell.
Alfalfa is the main irrigated crop.

3. Grummit-Shale land association

Shallow, gently sloping to steep clayey soils over acid
clay shale, and Shale land

This association is on uplands. It is mostly gently

sloping to moderately steep. Steeper soils are on the
sides of some ridges, on the sides of eroding drain-
ageways, and in rough broken areas along the Belle
Fourche River west of the city of Belle Fourche.

This association makes up about 4 percent of the
county. It is about 25 percent Grummit soils, 20
percent Shale land, and 55 percent less extensive
soils (fig. 4).

Grummit soils are gently sloping to steep. They
have a surface layer of light brownish-gray clay.
The underlying material is grayish-brown clay and
shaly clay to a depth of 17 inches and brittle acid
shale below. The soil contains fine fragments of
shale, is acid in reaction, and is friable throughout
the profile. Permeability is moderate above the
shale, and the available water capacity is very low.

Shale land in this association is eroding exposures
of brittle acid shale on the sides of ridges and
around the heads of eroding drainageways.

Snomo soils, mainly in areas of mixed forest and
grass, are the most common of the less extensive
soils and land types in the association. Others are
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Figure 5.—Typical pattern of soils and parent material in soil association 5.

Broadhurst and Demar soils along with Slickspots
on terraces and fans; gently undulating to hilly
Graner soils on uplands; Lohmiller acid variant soils
on bottom land along the larger drainageways; Sa-
line-Alkali land on some fans; and Mine pits and
dumps in areas of bentonite stripmining opera-
tions.

The shallow depth and very low available water
capacity of the Grummit soil limit the use of this
association. Control of erosion and soil blowing is a
major concern of management.

Almost all of this association is in native vegeta-
tion and is used for range. The native vegetation on
some of the Shale land and in areas of Snomo soils
includes scattered stands of bur oak and ponderosa
pine. The underlying shale in parts of the associa-
tion is a source of bentonite.

4. Epsie association

Shallow, gently sloping to steep clayey soils over
saline clay shale

This association is in several areas on both sides
of Indian Creek north of Belle Fourche. It is mostly
strongly sloping to hilly. Some gently sloping and
steep soils also occur. Many entrenched drainage-
ways dissect the landscape.

This association makes up about 3 percent of the
county. It is about 80 percent Epsie soils, 15 percent
Shale land, and 5 percent less extensive soils.

Epsie soils have a thin surface layer of calcareous,
light olive-gray clay. The underlying material is
calcareous clay and shaly clay that extends to a
depth of 14 inches. Gray shale is below a depth of 14
inches. These soils are high in content of salts and
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contain fine shale fragments. Permeability is very
slow, and available water capacity is very low.

Shale land is on narrow ridgetops and on the
steep sides of ridges and entrenched drainageways.
It consists of outcrops of very saline shale.

Less extensive soils in this association are Swan-
boy and Wasa soils on foot slopes and fans in the
lower parts of the landscape.

The shallow depth and high salt content limit the use
of this association to grazing. Surface runoff is rapid or
very rapid, and the areas are subject to erosion.

All the areas are used for range. The native
vegetation is a sparse stand of salt-tolerant forbs
and grasses.

Well-drained, Gently Sloping to Moderately
Steep Soils Formed in Material Derived
From Shale and Limestone on Uplands

In this group are silty soils formed in material
weathered from clayey to silty shale and limestone.
The shallow root zone of the major soils limits the
use and management of the areas. Erosion and soil
blowing are hazards in areas where plant cover is
not adequate. Most areas are in native grass and
are used for range. Some areas of the less extensive
soils are cultivated, and some of these are irrigated.

5. Midway-Penrose association

Shallow, gently sloping to moderately steep silty soils
over shale and limestone

This association is in scattered areas. It is mostly
gently sloping to strongly sloping. Moderately steep
soils are on the sides of some ridges.

This association makes up about 8 percent of the
county. It is about 20 percent Midway soils, 18
percent Penrose soils, and 62 percent less extensive
soils (fig. 5).

Midway soils are underlain by clayey shale. They
have a surface layer of calcareous, light brownish-
gray silty clay loam. The underlying material is
calcareous, grayish-brown silty clay loam to a depth
of 13 inches and light-gray shale below. Permeabil-
ity is slow, and available water capacity is very low.

Penrose soils are underlain by calcareous shale
that is interbedded with thin, discontinuous layers
of brittle limestone. They are similar to Midway
soils, but contain less clay and have a high content
of lime. Permeability is moderately slow, and availa-
ble water capacity is very low.

Less extensive in the association are Arvada soils
and Slickspots on terraces; Baca and Razor soils on
fans and the sides of ridges below Midway soils;
Hisle soils and Slickspots in drainage sags and foot
slopes on uplands; Manvel soils on terraces and fans
below Penrose soils; Minnequa soils on the sides of
ridges below or intermingled with Penrose soils; and
Stetter soils on bottom land along drainageways.

The shallow root zone, low fertility, and very low
available water capacity of the major soils limit the
use and management of this association. Surface
runoff is medium to rapid, depending on soil slope.
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Erosion and soil blowing are hazards in areas where
plant cover is not adequate.

Most areas are in native grass and are used for
range. Some minor soils are cultivated, and some
are irrigated. Winter wheat is the main dryfarmed
crop. Alfalfa is the main irrigated crop.

Well Drained to Excessively Drained,
Nearly Level to Very Steep Soils Formed
in Material Derived From Siltstone,
Sandstone, and Shale on Uplands

In this group are loamy and silty soils and clay-
pan soils formed in material weathered from silt-
stone, sandstone, and shale. Steep slopes and the
shallow root zones limit the use and management of
these soils. Erosion and soil blowing are hazards in
areas where plant cover is not adequate. Most areas
are in native grass and are used for range, but small
isolated areas are used for dryland farming.

6. Cabbart-Absher association

Shallow, sloping to steep loamy soils over shale,
sultstone, and sandstone, and deep, nearly level to
sloping loamy soils that have a claypan

This association is on uplands. It is mostly sloping
to moderately steep. Steeper soils are on the sides of
ridges and buttes, and nearly level soils are on
terraces along drainageways and on upland drain-
age divides.

This association makes up about 4 percent of the
county. It is about 30 percent Cabbart soils, 20
pe_rlcent Absher soils, and 50 percent less extensive
soils.

Cabbart soils are sloping to steep and are on the
tops and sides of ridges and buttes. They are shal-
low, calcareous soils that have a thin surface layer
of yellowish-brown loam. The underlying material is
light brownish-gray and light-gray loam. Interbed-
ded siltstone and sandstone are at a depth of 13
inches. Permeability is moderate above the bedrock,
and available water capacity is very low.

Absher soils are nearly level to sloping and are on
terraces, fans, and upland flats. They are deep soils
that have a thin surface layer of fine sandy loam
underlain by a claypan subsoil of clay loam. Permea-
bility is very slow, and available water capacity is
moderate.

Less extensive in the association are Assinni-
boine, Blackhall, and Twilight soils in some areas
underlain by sandstone; Belfield and Oburn soils on
some terraces and fans; Lismas soils on the sides of
some ridges and entrenched drainageways; loamy
alluvial land along drainageways; Ralph and Scrog-
gin soils on the sides of ridges intermingled with
and below Cabbart soils; Slickspots in areas of
Absher soils; and, in some areas, Badland and Stony
steep land on the sides of some ridges and buttes.

The shallow root zone and very low available
water capacity of the Cabbart soil and the very slow
permeability and poor tilth of the Absher soil limit
the use of this association mainly to range. Control
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Figure 6.—Typical pattern of soils and parent material in soil association 7.

of erosion is a concern of management in areas
where plant cover is not adequate.

Most areas are in native grass and are used for
range. A few areas of some of the less extensive
soils are cultivated. Small grain and alfalfa are the
main crops.

7. Twilight-Absher association

Moderately deep, gently sloping to moderately steep
loamy soils over sandstone, and deep, nearly level to
sloping loamy soils that have a claypan

This association is on uplands. It is mostly gently
sloping to moderately steep. Some nearly level soils
are on terraces along drainageways, and a few steep
soils are on the sides of buttes and entrenched
drainageways. In places drainageways have cut
deeply into the landscape.

This association makes up about 9 percent of the
county. It is about 35 percent Twilight soils, 15
percent Absher soils, and 50 percent less extensive
soils (fig. 6).

Twilight soils are gently sloping to moderately

steep and are on the sides of ridges and knolls. They
have a thin surface layer of brown fine sandy loam
and a subsoil of brown and light brownish-gray fine
sandy loam. The underlying material is calcareous,
light-gray fine sandy loam to a depth of 28 inches
and calcareous sandstone below. Permeability is
moderately rapid, and available water capacity is
low.

Absher soils are nearly level to sloping and are on
terraces, fans, and upland flats. They are deep soils
that have a thin surface layer of fine sandy loam
and a claypan subsoil of clay loam. Permeability is
very slow. Tilth is poor.

Less extensive in the association are Archin, Bel-
field, and Sorum soils on fans and terraces; Assinni-
boine and Ralph soils on the lower sides of ridges in
the less sloping parts of the association; Blackhall
soils on the tops and steep sides of ridges and knolls;
Cabbart and Scroggin soils on some of the more silty
ridges and knolls; Hanly soils on bottom land; Ob-
urn and Parshall soils in drainage sags and on
terraces and fans; Zeona soils in the more undulat-
ing and more sandy parts of the association; Bad-
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Figure 7.—Typical pattern of soils and parent material in soil association 8.

land on the sides of some buttes; and Loamy alluvial
land and Saline alluvial land on some bottom land.

The low available water capacity and low fertility
of the Twilight soil and the very slow permeability
and poor tilth of the Absher soil limit the use of this
association mainly to grazing. Soils of this associa-
tion are highly susceptible to soil blowing. Erosion
is a hazard on sloping soils.

Most areas are in native grass and are used for
range. Only a few areas of some of the less extensive
soils are cultivated. Small grain and alfalfa are the
main crops.

8. Butche-Colby association

Shallow to deep, sloping to very steep loamy and silty
sotils over siltstone, sandstone, and shale

This association is mainly on a broad uplift ridge
that has angular slopes on the side facing the
Redwater River and long dip slopes on the north
side. The association is mostly sloping to very steep.
Nearly level and gently sloping soils are on bottom

land, terraces, and upland divides. Drainageways
are deeply entrenched.

This association makes up about 2 percent of the
county. It is about 20 percent Butche soils, 20 per-
cent Colby soils, and 60 percent less extensive soils
(fig. 7).

Butche soils are sloping to very steep and are
mostly in the higher parts of the landscape. They
have a thin surface layer of brown very fine sandy
loam. The underlying material is light yellowish-
brown very fine sandy loam. Interbedded siltstone
and sandstone are below a depth of 16 inches.
Permeability is moderate above the bedrock, and
available water capacity is very low.

Colby soils are sloping to steep. They commonly
are in the lower parts of the landscape, but also are
scattered throughout some of the higher areas.
They are deep silty soils that have a thin surface
layer of brown silt loam. The underlying material is
calcareous, light-gray and white silt loam to a depth
of 42 inches and calcareous, light-gray loamy very
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fine sand below. Permeability is moderate, and
available water capacity is moderate or high. These
soils are low in fertility and are highly susceptible
to erosion and soil blowing.

Among the less extensive soils in the association
are Boneek soils on high terraces and upland di-
vides; Canyon soils on the tops and sides of ridges
that are underlain by calcareous sandstone; Keith
soils on terraces and fans; and Lakoa soils in for-
ested areas near Butche and Colby soils. Each of
these soils makes up as much as 10 percent or more
of the association. Other less extensive soils and
land types are Barnum and Haverson soils on bot-
tom land and low terraces; Midway and Razor soils
in areas underlain by clayey shale; Nevee soils on
fans and foot slopes below Spearfish soils; Rock
outcrop in and near areas of Butche, Canyon, and
Spearfish soils; and Spearfish soils on the tops and
steep sides of ridges near Redwater River.

Steep slopes and the shallow root zone of the
Butche soils and many of the less extensive soils
limit the use of this association. Surface runoff is
medium to rapid, depending on soil slope. Most
areas are subject to erosion.

Most areas are in native vegetation and are used
for range. The native vegetation includes scattered
stands of ponderosa pine and bur oak. Some areas of
the less extensive soils are cultivated, and some of
these are irrigated. Winter wheat is the main dry-
farmed crop. Alfalfa, corn, and small grain are the
main irrigated crops.

Well-drained, Nearly Level to Sloping Soils
Formed in Alluvium on Terraces and
Bottom Land

In this group are loamy and clayey soils formed in
alluvium. These soils are susceptible to soil blowing
in areas where plant cover is not adequate. The
sloping soils are subject to erosion. The major crop-
land soils of the county are in this group. Some
areas also are used for range and hay.

9. Arvada-Stetter association

Deep, nearly level silty soils that have a claypan and
are on terraces, and deep, nearly level clayey soils on
bottom land

This association is mainly along the South Fork of
Moreau River and along some of the larger creeks in
the county. It is nearly level, but small low mounds
and old channel meander scars make the surface
uneven in some areas.

This association makes up about 6 percent of the
county. It is about 40 percent Arvada soils, 30
pe'ricent Stetter soils, and 30 percent less extensive
soils.

Arvada soils are on terraces and high bottoms.
They are deep soils that have a thin surface layer of
light brownish-gray silt loam and a claypan subsoil
of silty clay. Spots and streaks of lime and other
salts are in the lower part of the subsoil. Permeabil-
ity is very slow. Tilth is poor.

Stetter soils are on bottom land. They are deep,
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grayish-brown clay. Permeability is slow. Most
areas are subject to flooding.

Also prominent in areas of Arvada soils are Slick-
spots in slight depressions. Other less extensive
soils are Glenberg, Haverson, and Lohmiller soils on
bottom land and Kyle, Swanboy, and Twotop soils on
terraces and fans.

The very slow permeability and poor tilth of the
Arvada soil and the flooding hazard on the Stetter
soil limit the use of this association.

Most areas are in native grass and are used for
range and hay. Some areas of Stetter soils are
cultivated. Alfalfa is the main crop.

10. Lohmiller-Glenberg-Haverson association

Deep, nearly level silty and loamy soils on bottom
land and low terraces

This association is on bottom land and low ter-
races along Belle Fourche River and some of its
tributaries. It is nearly level except for old floodwa-
ter channels and short-sloped rises at different lev-
els in the stream valley.

This association makes up about 5 percent of the
county. It is about 20 percent Lohmiller soils, 20
percent Glenberg soils, 10 percent Haverson soils,
and 50 percent less extensive soils.

Lohmiller soils formed in clayey alluvium. They
have a surface layer of grayish-brown silty clay
loam. The underlying material is calcareous, light
brownish-gray and grayish-brown silty clay loam.
Permeability is slow, and available water capacity is
moderate or high,

Glenberg soils formed in stratified sandy allu-
vium. They are calcareous, grayish-brown fine
sandy loam to a depth of 35 inches and calcareous
loamy sand below. They are highly susceptible to
soil blowing. Permeability is moderately rapid, and
available water capacity is moderate.

Haverson soils formed in loamy alluvium. They
have a surface layer of calcareous, grayish-brown
loam and silt loam. Below this is calcareous, strati-
fied loam and silt loam. Permeability is moderate,
and available water capacity is high.

Less extensive soils in this association are
Barnum soils on bottom land along Redwater River
and Altvan, Dix, Keith, Manter, Mawer, Minatare,
Savo, Vale, and Whitelake soils on terraces and fans
at the outer edges of stream valleys.

The major soils in this association are low in
fertility. They have properties that are favorable for
irrigation. Improving fertility and managing irriga-
tion water are the main concerns of management.
Soil blowing is a hazard in some areas.

Many areas are cultivated and irrigated. Corn,
alfalfa, edible beans, barley, and oats are the main
crops.

11.

Deep, nearly level to sloping loamy soils on high
terraces

Caputa-Satanta association

This association is on high terraces on upland
drainage divides. It is mostly nearly level and
gently sloping. Steeper soils are on the sides of some
of the drainageways.
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This association makes up about 2 percent of the
county. It is about 35 percent Caputa soils, 25 per-
ceyit Satanta soils, and 40 percent less extensive
soils,

Caputa soils have a surface layer of dark-brown
loam and a subsoil of grayish-brown and gray clay
loam that is calcareous below a depth of 18 inches.
The underlying material is calcareous, gray clay
loam. Permeability is moderately slow, and availa-
ble water capacity is moderate or high.

Satanta soils have a surface layer of grayish-
brown loam. The upper part of the subsoil is brown
clay loam, and the lower part is calcareous, grayish-
brown sandy clay loam. The underlying material is
calcareous, light brownish-gray loam. Permeability
is moderate, and available water capacity is high.

Alice soils are the most common of the less exten-
sive soils. They are in the more sandy parts of the
association. Other less extensive soils are Altvan
and Bidman soils on some of the high terraces,
Grummit and Pierre soils in areas underlain by
shale, and Redig and Schamber soils on the steep
sides of drainageways and terrace escarpments.

Soils of this association are medium in fertility
and have good tilth. Conservation of moisture is the
main management concern on the nearly level soils.
Control of erosion is a management concern on
sloping soils. Soil blowing is a hazard in some areas.

Many areas are cultivated. Winter wheat is the
main dryfarmed crop, but alfalfa and oats also are
grown,

12. Sorum association

Deep, nearly level to gently sloping loamy soils that
have a claypan and are on terraces

This association is on terraces and fans in stream
valleys. It is mostly nearly level and gently sloping,
but some areas have an uneven surface and some
are gently undulating.

This association makes up about 3 percent of the
county. It is about 35 percent Sorum soils and 65
percent less extensive soils.

Sorum soils have a thick surface layer of grayish-
brown fine sandy loam, a thin subsurface layer of
light brownish-gray fine sandy loam, and a claypan
subsoil of clay loam. The underlying material is
calcareous sandy loam. Permeability is very slow,
and available water capacity is moderate or high.

Less extensive in the association are Archin and
Absher soils on some of the terraces; Slickspots
intermingled with Archin and Absher soils in slight
depressions; and Zeona soils in undulating areas
that have hummocky relief. These soils and land
types, together with the Sorum soils, make up 85
percent or more of the association. All have a clay-
pan except the Zeona soil. Less important among
the less extensive soils are Assinniboine and Chi-
nook soils on some terraces and fans; Hanly soils on
bottom land; Oburn soils in some areas of Sorum
soils; and Twilight soils on knolls and ridges.

The very slow permeability of the claypan subsoil
limits the use of this association. Many of the soils
are susceptible to soil blowing.

Most areas are in native grass and are used for
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range. Some areas are cultivated. Alfalfa and small
grain are the main crops.

Descriptions of the Soils

This section describes the soil series and mapping
units in Butte County. Each soil series is described
in considerable detail and then, briefly, each map-
ping unit in that series. Unless specifically men-
tioned otherwise, it is to be assumed that what is
stated about the soil series holds true for the map-
ping units in that series. Thus, to get full informa-
tion about any one mapping unit it is necessary to
read both the description of the mapping unit and
the description of the soil series to which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of
layers from the surface downward to rock or other
underlying material. Each series contains two de-
scriptions of this profile. The first is brief and in
terms familiar to the layman. The second, detailed
and in technical terms, is for scientists, engineers,
and others who need to make thorough and precise
studies of soils. Unless otherwise stated, the colors
given in the descriptions are those of a dry soil.
Coarse fragments are reported as a percentage of
the total volume of the soil material.

As mentioned in the section “How This Survey
Was Made,” not all mapping units are in a soil series.
Riverwash, for example, does not belong to a soil
series but, nevertheless, is listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a
symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. Listed at the
end of each description of a mapping unit are the
capability unit, windbreak group, and range site to
which the mapping unit has been assigned. The
page for the description of each capability unit,
windbreak group, and range site can be found by
referring to the “Guide to Mapping Units” at the
back of this survey. Unless otherwise noted, the
capability unit designations are for dryland condi-
tions.

The approximate acreage and proportionate ex-
tent of each mapping unit are shown in table 1.
Many of the terms used in describing soils can be
found in the Glossary at the back of this survey, and
more detailed information about the terminology
and methods of soil mapping can be obtained from
the Soil Survey Manual (8).

Absher Series

The Absher series consists of deep, nearly level to
sloping, well-drained loamy soils that have a clay-
pan subsoil. These soils are on fans, terraces, and
uplands. They formed in material weathered from
sandstone, siltstone, and shale, either in place or
washed in from nearby sloping soils.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 4 inches thick.
The subsurface layer is light brownish-gray fine
sandy loam about 1 inch thick. The subsoil, about 16
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Absher-Oburn complex, 0 to 3 percent slopes. 3,560 0.3 || Lismas clay, 3 to 25 percent slopes_________ 143,317 .9
Absher-Oburn complex, 3 to 9 percent slopes. 12,663 .9 || Lismas-Pierre clays, 3 to 18 percent slopes_ _ 7,264 .5
Absher-Slickspots complex, 0 to 9 percent Loamy alluvial land___________________.___ 3,155 .2
slopes - - - e 56,057 3.8 || Lohmillersilty clay loam, 0 to 2 percent slopes_ 9,853 N
Alice fine sandy loam, 2 to 6 percent slopes___ 2,394 .2 || Lohmillersilty clayloam, 2 to 6 percent slopes. 1,118 .1
Alice fine sandy loam, 6 to 9 percent slopes___ 642 ) Lohmiller silty clay loam, saline_ _ _________ 2,178 .2
Altvan loam, 0 to 2 percent slopes.__._____. 1,655 .1 || Lohmiller silty clay loam, acid variant___.___ 1,604 .1
Altvan loam, 2 to 6 percent slopes_ __.______ 305 M Manter fine sandy loam, 0 to 2 percent slopes_ 4,162 .3
Archin-Slickspots complex, 0 to 3 percent Manter fine sandy loam, 2 to 6 percent slopes. 460 m
slopes _ _ . o 11,724 .8 || Manvel silty clay loam, 0 to 2 percent slopes_ 651 ")
Arvada silt loam, 0 to 3 percent slopes___.___ 13,000 .9 || Manvel silty clay loam, 2 to 6 percent slopes. 5,357 .4
Arvada-Slickspots complex, 0 to 3 percent Marsh.___ L .. 1,003 .1
slopes._ _ . o i 33,726 2.3 || Mawer fine sandy loam, 0 to 2 percent slopes. 4,976 4
Assinniboine finesandy loam, 0 to 3 percentslopes_ 1,607 .1 || Mawer fine sandy loam, 2 to 6 percent slopes_ 521 M)
Baca silty clay loam, 0 to 2 percent slopes___ 3,640 .3 || McKenzieelay_ _ ____ .. __._._. 1,940 1
Baca silty clay loam, 2 to 6 percent slopes__ . 9,239 .6 || Midway silty clay loam, 6 to 25 percent
Badland _ . - e 9,684 T slopes. _ e e 12,600 .9
Barnum silt loam_ ______ . _____________ 2,316 .2 || Midway-Razor silty clay loams, 3 to 15 per-
Barnum silt loam, channeled. __.___________ 500 ) cent slopes_ _ ... __ ... 21,210 1.5
Belfield-Oburn silt loams, 0 to 3 percent slopes. 3,537 .8 || Minatare-Whitelake complex_ _____________ 800 1
Belfield-Oburn silt loams, 3 to 6 percent slopes. 5,467 .4 || Mine pitsand dumps____.__________.______ 1,872 .1
Bidman loam, 0 to 3 percent slopes__________ 5,806 .4 |l Minnequa silty clay loam, 2 to 6 percent
Bidman loam, 3 to 6 percent slopes_.__._.___ 6,970 .5 slopes _ _ . e 750 .1
Bidman-Redig complex, 2 to 9 percent slopes_ 6,098 .4 || Minnequa silty clay loam, 6 to 9 percent
Boneek silt loam, 2 to 6 percent slopes_______ 3,142 .2 slopes._ . oo 1,552 .1
Boneek silt loam, 6 to 9 percent slopes__.____ 828 .1 || Nevee silt loam, 2 to 6 percent slopes_______ 960 .1
Broadhurst clay, 0 to 6 percent slopes__._____ 3,447 .2 || Nevee-Spearfish silt loams, 6 to 25 percent
Butche-Boneek complex, 6 to 25 percent slopes._ _ .o 780 1
SlOpeS . — el 1,713 .1 || Oburn loam, 0 to 3 percent slopes_.________ 1,036 1
Butche-Rock outcrop complex, 25 to 50 per- Parshall fine sandy loam, 0 to 3 percent
cent slopes_ . _ ... 4,430 .3 SlOPeS _ _ - e 911 .1
Cabbart loam, 25 to 40 percent slopes______. 2,375 .2 || Penrose silty clay loam, 6 to 25 percent
Cabbart-Lismas complex, 6 to 18 percent slopes._ _ . 10,969 .8
SlOPeS. - - oo 3,397 .2 || Penrose-Minnequa silty clay loams, 3 to 15
Cabbart-Rock outcrop complex, 25 to 50 percent slopes_ _ _ _ ... 16,000 1.1
percent slopes_ _ _ ..o _______.__ 14,003 1.0 || Pierre clay, 0 to 2 percent slopes.____.______ 1,324 1
Cabbart-Scroggin loams, 6 to 25 percent Pierre clay, 2 to 6 percent slopes__._..____. 38,876 2.7
SlOPeS . _ e 20,253 1.4 || Pierre clay, 6 to 21 percent slopes__._______ 40,550 2.8
Canyon-Colby complex, 25 to 50 percent Ralph loam, 38 to 6 percent slopes__________ 4,327 .3
slopes._ _ - o o 3,122 .2 || Razor silty clay loam, 0 to 2 percent slopes__ 460 )
Caputa loam, 0 to 2 percent slopes__.____.__ 3,371 .2 || Razor silty clay loam, 2 to 6 percent slopes_. 8,707 .6
Caputa loam, 2 to 6 percent slopes_________._ 4,778 .8 |i Razor silty clay loam, 6 to 9 percent slopes. . 643 (O]
Caputa loam, 6 to 9 percent slopes__________ 1,551 .1 || Redig clay loam, 9 to 25 percent slopes_____ 2,415 2
Chinook fine sandy loam, 0 to 3 percent slopes_ 3,075 2 || Riverwash___________________.___.__.___ 1,037 .1
Colby-Canyon silt loams, 6 to 25 percent Rock outecrop-Spearfish complex, 25 to 50
SlOPeS _ . e eeiiea 3,571 .2 percent slopes_ _ . _ ... _._.... 390 )
Dix sandy loam, 0 to 3 percent slopes_______ 664 ) Saline-Alkaliland._ . _____________________. 23,183 1.6
Epsie clay, 3 to 25 percent slopes___________ 14,563 1.0 || Saline alluvial land_._____ e 8,600 .6
Epsie-Shale land complex, 9 to 45 percent Satanta loam, 0 to 2 percent slopes.. .____._ 2,189 .2
SLOPES . - o e oo 23,632 1.7 || Satanta loam, 2 to 6 percent slopes. . _.__.._ 4,067 .3
Glenberg fire sandy loam, 0 to 2 percent Satanta loam, 6 to 9 percent slopes_________ 1,274 1
slopes.. i 9,086 .6 || Savo silty clay loam, 0 to 2 percent slopes..__ 3,121 .2
Glenberg fine sandy loam, 2 to 6 percent Savo silty clay loam, 2 to 6 percent slopes.. . 636 (O]
SlOpeS - - - e iiiil. 545 (1) Schamber loam, 6 to 25 percent slopes______ 4,057 .3
Glenberg and Haverson soils__ ... __________ 7,524 .5 || Shaleland . __ . ______________ 22,378 1.6
Graner clay, 3 to 25 percent slopes.____.____ 2,541 .2 || Shale land-Grummit complex, 15 to 45 per-
Grummit clay, 3 to 25 percent slopes.___.____ 11,006 .8 cent slopes_ _ ____ . ________________ 10,312 N
Hanly loamy finesand___________________._ 3,013 .2 | Slickspots-Demar complex, 0 to 6 percent
Haverson loam, 0 to 2 percent slopes_ . _.____ 6,860 .5 SlOpes._ - e iicao. 4,711 .3
Haverson loam, 2 to 6 percent slopes________ 460 ) Slickspots-Wasa complex, 0 to 6 percent
Hisle loam, 0 to 9 percent slopes__________._ 7,019 .5 slopes_ . _ .. 61,452 4.2
Hisle-Slickspots complex, 0 to 9 percent slopes._ 33,749 2.4 || Snomo-Shale land complex, 3 to 25 percent
Keith silt loam, 0 to 2 percent slopes________ 4,815 .3 slopes. . oo 12,143 .9
Keith silt loam, 2 to 6 percent slopes_.___.___ 3,068 .2 || Sorum fine sandy loam, 0 to 6 percent slopes_ 13,943 1.0
Keith silt loam, 6 to 9 percent slopes._______ 700 Q) Stetter clay_ __ . ... 26,659 1.9
Kyle clay, 0 to 2 percent slopes________._.__._ 11,759 .8 || Stetter clay, channeled _______.__________ 9,955 7
Kyle clay, 2 to 6 percent slopes___________.. 31,120 2.2 || Stony steep land. . __ ... ______________ 10,275 T
Kyle clay, 6 to 9 percent slopes_____.__..__.... 801 .1 || Swanboy clay, 0 to 3 percent slopes_.______ 25,690 1.8
Kyle clay, terrace._______________.__._._ ... 18,473 1.3 || Swanboy-Slickspots complex_______________ 19,483 1.4
Kyle-Pierre clays, 0 to 6 percent slopes____._ 18,881 1.3 || Terrace escarpments_..______..____________ 2,681 .2
Lakoa-Colby association, 9 to 50 percent Twilight fine sandy loam, 3 to 25 percent
SlOPeS. - o o i 4,720 .3 SlOPeS _ oo eeeooo- 24,721 1.7

See footnote at end of table.
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Twilight-Assinniboine fine sandy loams, 3 to Winler clay, 0 to 9 percent slopes__________ 192,596 :
9 percent slopes________________________ 28,724 2.0]| Zeona loamy fine sand, 0 to 6 percent slopes. 4,862 .3
Twilight-Blackhall fine sandy loams, 6 to 18 Water areas less than 40 acres in size___ 6,190 4
percent slopes_ _ _____________._________ 12,307 .9
Twotop clay, 0 to 9 percent slopes_ _______. 32,840 2.3 Total land area_ . __ . _ . _______.______ 1,439,680 100.0
Vale silt loam, 0 to 2 percent slopes_.______ 646 M Water areas more than 40 acres in size__ 10,560
Wasa-Slickspots complex, 0 to 6 percent
slopes_ _ __ . ____. 35,132 2.5 Total area in county _ ____________ 1,450,240
Whitelake fine sandy loam, 0 to 2 percent
slopes_ _ __ ... 480 M)

! Less than 0.05 percent.

inches thick, is calcareous clay loam and sandy clay
loam that is dark grayish brown in the upper part
and grayish brown in the lower part. The upper part
is extremely hard when dry and very firm when
moist. The lower part contains spots and streaks of
lime and salts. The underlying material is calcar-
eous, multicolored sandy clay loam.

Absher soils have low fertility and moderate
available water capacity. Permeability is very slow,
and runoff is slow to rapid. The surface layer is
susceptible to soil blowing unless protected by vege-
tation.

Almost all areas are in native vegetation and are
used for range. The native vegetation is mainly
short grasses, pricklypear cactus, and sagebrush.

Representative profile of Absher fine sandy loam
in an area of Absher-Slickspots complex, 0 to 9
percent slopes, in native grass, 1,320 feet east and
280 feet north of the southwest corner of sec. 18, T.
12N, R.8 E.

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) moist; weak, fine,
granular structure; loose, very friable; many roots;
slightly acid; clear, smooth boundary.

A2—4 to 5 inches, light brownish-gray (2.5Y 6/2) fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; weak,
very fine, granular structure; loose, very friable;
many roots; neutral; abrupt, wavy boundary.

B21t—5 to 9 inches, dark grayish-brown (2.5Y 4/2) clay loam,
very dark grayish brown (2.5Y 3/2) moist; strong,
medium, columnar structure parting to strong, me-
dium and fine, blocky; extremely hard, very firm;
few roots; light-gray (5Y 7/1) coatings on column
tops; moderately thick continuous clay films on
vertical and horizontal faces of peds; few segrega-
tions of lime; slight effervescence; mildly alkaline;
clear, wavy boundary.

B22t—9 to 15 inches, grayish-%rown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; moderate, coarse,
prismatic structure parting to strong, medium and
fine, blocky; extremely hard, very firm; few roots;
moderately thick continuous clay films on vertical
and horizontal faces of peds; few coarse segrega-
tions of lime; slight effervescence; moderately alka-
line; clear, wavy boundary.

B3lcasa—15 to 18 inches, grayish-brown (2.5Y 5/2) sandy clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
very coarse, prismatic structure parting to moder-
ate, medium and coarse, blocky; very hard, friable;
very few roots; thin continuous clay films on verti-
cal and horizontal faces of peds; yellowish-brown
(10YR 5/6) iron stains; many fine and medium segre-
gations of lime and salt; slight effervescence; mildly
alkaline; clear, wavy boundary.

B32casa—18 to 21 inches, grayish-brown (2.5Y 5/2) clay loam,

dark grayish brown (2.5Y 4/2) moist; few, prominent,
vellowish-brown (10YR 5/6) mottles; weak, very
coarse, prismatic structure parting to weak, suban-
gular blocky; very hard, friable; thin continuous
clay films on vertical and horizontal faces of peds;
common medium segregations of lime and salt;
slight effervescence; moderately alkaline; abrupt,
smooth boundary.

C—21 to 60 inches, light brownish-gray (2.5Y 6/2), yellowish-
brown (10YR 5/6), brownish-yellow (10YR 6/6), light-
gray (2.5Y 7/2), and white (N 8/0) sandy clay loam.,
yellowish brown (10YR 5/6), grayish brown (2.5Y
5/2), dark grayish brown (2.5Y 4/2), and light gray
(2.5Y 7/2) moist; massive; very hard, friable; strong
effervescence; mildly alkaline.

The solum ranges from 13 to 24 inches in thickness. Depth
to free carbonates ranges from 5 to 18 inches. The A horizon
ranges from gray or grayish brown to light gray in hues of
10YR and 2.5Y and from fine sandy loam to silt loam. It is 2
to 5 inches thick. The B2t horizon ranges from dark grayish
brown to pale olive in hue of 10YR, 2.5Y, or 5Y. It is clay
loam or clay; the clay content ranges from 35 to 50 percent.
The upper part of the B2t horizon has moderate or strong,
fine to coarse, columnar and blocky structure. The lower part
has medium or coarse prisms parting to moderate or strong,
fine to coarse blocks. The C horizon ranges from sandy loam
to clay. In places soft clayey to sandy shale, sandstone, or
siltstone is at a depth of 40 to 60 inches.

Absher soils are mapped with Qburn soils and Slickspots
and are near Assinniboine, Belfield, Ralph, and Twilight
soils. They have a thinner A horizon than Belfield and
Oburn soils and do not have the B&A horizon that is
characteristic of Belfield soils. They have a B horizon that
contains more clay and more sodium than that of Assinni-
boine, Ralph, and Twilight soils. They have distinct, colum-
nar structure in the B horizon, which does not occur in
Slickspots, and they have a lower concentration of salts
within a depth of 10 inches.

Absher-Oburn complex, 0 to 3 percent slopes
(AbA).—This mapping unit is about 60 percent
Absher soils, 20 to 30 percent Oburn soils, and 10 to
20 percent other soils. It is on terraces along
streams. Areas are irregular in shape and range
from 10 to 100 acres in size. The Absher and Oburn
soils are closely intermingled in an erratic pattern.
They have profiles similar to the ones described as
representative of their respective series, but in
many areas the surface layer is loam or silt loam.

Included with these soils in mapping are areas of
Assinniboine and Belfield soils and Slickspots. As-
sinniboine soils are on slight rises, and Belfield soils
are in swales. Slickspots are in small, slightly de-
pressed, low spots that have little or no vegetation.

Absher and Oburn soils initially take in water
readily, but after the surface layer is saturated

water penetrates the claypan subsoil very slowly.
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Runoff is slow. These soils have low fertility. The
Absher soil has poor tilth.

Most of the acreage is in native grass and is used
for range. Absher soil in Thin Claypan range site,
capability unit VIs-3, and windbreak group 10; Ob-
urn soil in Claypan range site, capability unit IVs-2,
and windbreak group 9.

Absher-Oburn complex, 3 to 9 percent slopes
(AbB).—This mapping unit is about 60 percent
Absher soils, 20 percent Oburn soils, and 20 percent
other soils. It is on foot slopes and terraces and in
drainage sags. Areas range from 15 to 100 acres in
size. The Absher and Oburn soils are closely inter-
mingled. They have profiles similar to the ones
described as representative of their respective se-
ries, but in a few places depth to bedrock is less than
40 inches and in places the surface layer is loam.

Included with these soils in mapping are areas of
Assinniboine, Belfield, Ralph, and Twilight soils and
Slickspots. Assinniboine, Ralph, and Twilight soils
are on the higher parts of the landscape. Belfield
soils are in swales. Slickspots are in small slightly
depressed spots that have little or no vegetation.

Absher and Oburn soils initially take in water
readily, but after the surface layer is saturated
water penetrates the claypan subsoil very slowly.
Runoff is medium or rapid, depending on slope.
These soils have low fertility. The Absher soil has
poor tilth.

Most of the acreage is in native grass and is used
for range. Capability unit VIs-3; windbreak group
10; Absher soil in Thin Claypan range site, Oburn
soil in Claypan range site.

Absher-Slickspots complex, 0 to 9 percent slopes
(AeB).—This mapping unit is about 40 percent
Absher soils, 40 percent Slickspots, and 20 percent
other soils. It is on terraces and foot slopes and in
drainage sags on uplands. Areas range from 5 to
1,000 acres in size. Surface relief is made uneven by
the many small depressions that are interspersed
between slight rises or mounds. The Absher soil is
on the slight rises. It has a profile similar to the one
described as representative of the series, but depth
to bedrock is less than 40 inches in some upland
areas. Areas of Slickspots are in the small depres-
sions. They commonly have visible salts within 10
inches of the surface and are nearly barren of
vegetation.

Included with these soils in mapping are areas of
Assinniboine, Belfield, Oburn, Ralph, and Twilight
soils. Of these, Oburn soils are the most extensive
and are intermingled with Absher soils on the slight
rises. Assinniboine, Ralph, and Twilight soils are on
the higher and more sloping parts of the landscape.
Belfield soils are along drainageways.

Absher soils and Slickspots take in water very
slowly, and their claypan subsoil releases moisture
slowly to plants. Runoff ranges from slow on the
nearly level soils to rapid on the sloping parts of the
complex. Tilth is very poor. The areas are not suited
to cultivation.

All the acreage is used for range. Absher soil in
Thin Claypan range site, capability unit VIs-3, and
windbreak group 10; Slickspots in capability unit
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VIIIs-3 and not assigned to a range site or wind-
break group.

Alice Series

The Alice series consists of deep, gently sloping to
sloping, well-drained loamy soils on terraces and
uplands. These soils formed in sandy alluvium and
wind-deposited sandy material.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 7 inches thick.
The subsoil, about 13 inches thick, is brown and
yellowish-brown fine sandy loam. It is slightly hard
when dry and very friable when moist. The underly-
ing material to a depth of 28 inches is brown fine
sandy loam. Below this is calcareous, pale-brown
fine sandy loam.

Alice soils have medium fertility and moderate or
high available water capacity. Permeability is mod-
erately rapid, and runoff is slow or medium. Soil
blowing is a hazard.

These soils are used for crops and range. Alfalfa
and small grain are the main crops. The native
vegetation is mid, short, and tall grasses.

Representative profile of Alice fine sandy loam, 2
to 6 percent slopes, in crops, 2,110 feet north and 50
feet west of the southeast corner of sec. 14, T. 8 N,
R.4E.:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; cloddy;
slightly hard, very friable; many roots; neutral;
abrupt, smooth boundary.

B21—7 to 11 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) moist; weak, very coarse, pris-
matic structure; slightly hard, very friable; common
roots; slightly acid; clear, smooth boundary.

B22—11 to 20 inches, yellowish-brown (10YR 5/4) fine sandy
loam, dark yellowish brown (10YR 4/4) moist; weak,
very coarse, prismatic structure; slightly hard, very
friable; common roots; slightly acid; gradual, wavy
boundary.

C1—20 to 28 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) moist; massive; slightly hard, very
friable; few roots; slightly acid; clear, wavy bound-

ary.

C2ca—28 to 60 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) moist; massive; slightly hard, very
friable; violent effervescence; mildly alkaline.

Thickness of the solum and depth to free carbonates range
from 18 to 38 inches. The A horizon ranges from dark grayish
brown to grayish brown or brown. It commonly is fine sandy
loam, but ranges from loamy fine sand to loam. The B2
horizon ranges from dark grayish brown to yellowish brown
or light olive brown in hue of 10YR or 2.5Y. It ranges from
sandy loam to loam and is less than 18 percent clay. The C
horizon is fine sandy loam, sandy loam, and loamy fine sand.

Alice soils are near Altvan, Dix, Keith, Manter, Mawer,
and Satanta soils. They do not have the distinct B2t horizon
that is characteristic of Altvan, Keith, Manter, Mawer, and
Satanta soils or the gravelly C horizon of Dix soils.

Alice fine sandy loam, 2 to 6 percent slopes
(AfB).—This soil is on high terraces. Areas are irreg-
ular in shape and range from 10 to 500 acres in size.
This soil has the profile described as representative
of the series.

Included with this soil in mapping are areas of
Dix, Manter, Mawer, and Satanta soils. Dix and
Mawer soils are on rises underlain by gravel at a
depth of less than 40 inches. Manter soils are inter-
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mingled with Alice soils. Satanta soils are in the less
sandy parts of the landscape.

This Alice soil takes in water readily and has
moderate or high available water capacity. Runoff
is slow. This soil is slightly susceptible to erosion
and is susceptible to soil blowing.

Many areas are cultivated. Alfalfa is the main
irrigated crop. Alfalfa and small grain are the main
dryland crops. Control of soil blowing and erosion is
the main concern in management. Sandy range site;
capability units I1le-4 irrigated and IVe-7 dryland;
windbreak group 5.

Alice fine sandy loam, 6 to 9 percent slopes
(AfC).—This soil is on uplands. Areas are irregular in
shape and range from 5 to 100 acres in size. In-
cluded in mapping are small areas where slopes are
less than 6 percent.

This soil takes in water readily and has moderate
or high available water capacity. It has medium
fertility. It is highly susceptible to erosion and soil
blowing.

Most of the acreage is in native grass and is used
for range. Control of soil blowing and erosion is the
main concern in management. Sandy range site;
capability unit VIe-7; windbreak group 10.

Altvan Series

The Altvan series consists of nearly level to
gently sloping, well-drained loamy soils that are
underlain by sand and gravel at a depth ranging
from 20 to 40 inches. These soils formed in loamy
alluvium and are on terraces along the Belle
Fourche River.

In a representative profile the surface layer is
brown loam about 7 inches thick. The subsoil is
brown clay loam about 8 inches thick that is hard
when dry and firm when moist. The underlying
material to a depth of 22 inches is calcareous, light
brownish-gray clay loam. Below this is a thin layer
of calcareous, grayish-brown gravelly loam. Below a
depth of 26 inches is stratified sand and gravel,

Altvan soils have medium fertility and low or
moderate available water capacity. Permeability is
moderate in the subsoil and rapid in the underlying
sand and gravel. Runoff is slow or medium.

These soils are used mainly for irrigated crops.
Alfalfa and corn are the main crops.

Representative profile of Altvan loam, 0 to 2 per-
cent slopes, in crops, 2,475 feet north and 1,155 feet
\E&;rest of the southeast corner of sec. 4, T. 8 N, R. 5

Ap—0 to 7 inches, brown (10YR 5/3) loam, dark brown (10YR
3/3) moist; cloddy parting to weak, fine, granular
structure; slightly hard, friable; many roots; neu-
tral; abrupt, smooth boundary.

B2t—7 to 15 inches, brown (10YR 5/3) clay loam, dark brown
(10YR 4/3) moist; moderate, medium, prismatic
structure parting to moderate, medium and coarse,
subangular blocky; hard, firm; many roots; thin
continuous clay films on faces of peds; very few
pebbles ranging from 2 millimeters to 1 inch in
diameter; neutral; clear, smooth boundary.

Clca—15 to 22 inches, light brownish-gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
hard, firm; few roots; common pebbles ranging from
1 to 5 millimeters in diameter; strong effervescence;
mildly alkaline; clear, smooth boundary.
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11C2—22 to 26 inches, grayish-brown (2.5Y 5/2) gravelly loam,
dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, firm; gravel and cobblestones make
up about 50 percent of total volume and range from
4 millimeters to 4 inches in diameter; strong effer-
vescence; mildly alkaline; clear, smooth boundary.

IIC3—26 to 60 inches, sand and gravel; gravel makes up
about 30 percent of total volume and ranges from 2
millimeters to 3 inches in diameter; single grained;
loose; strong effervescence; mildly alkaline.

The solum ranges from 14 to 25 inches in thickness. Depth
to free carbonates ranges from 13 to 22 inches, and depth to
sand and gravel ranges from 20 to 40 inches. The A horizon
ranges from dark grayish brown to brown and is 5 to 8 inches
thick. The B2t horizon ranges from dark grayish brown to
grayish brown or brown in hue of 10YR or 2.5Y. It is clay
loam or loam and ranges from 24 to 35 percent clay.

Altvan soils are near Dix, Keith, Manter, Mawer, and
Satanta soils. They are deeper over sand and gravel than
Dix soils. They differ from Keith and Satanta soils in having
sand and gravel at a depth of less than 40 inches. They
contain less sand in the B horizon than Manter and Mawer
soils.

Altvan loam, 0 to 2 percent slopes (AlA),—This
soil is on high terraces mainly along the Belle
Fourche River. Areas are irregular in shape and
range from 10 to 800 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping are areas of
Dix, Keith, Mawer, and Satanta soils. Dix soils are
in areas that are shallow over gravel. Keith and
Satanta soils are in areas that are more than 40
inches deep over gravel. Mawer soils are in sandy
areas.

This Altvan soil has medium fertility. It takes in
water readily, but it is somewhat droughty because
it contains sand and gravel at a moderate depth.
Runoff is slow.

Many areas are in cultivation and are irrigated.
Alfalfa and corn are the main irrigated crops. Under
dryland conditions small grain crops are better
suited than corn. Conservation of moisture is the
main concern in management, but soil blowing is a
slight hazard. Silty range site; capability units 11s-2
irrigated and I'Vs-1 dryland; windbreak group 6.

Altvan loam, 2 to 6 percent slopes (AIB).—This
soil is on high terraces. Areas are irregular in shape
and range from 5 to 60 acres in size.

Included with this soil in mapping are areas of
Dix, Keith, and Satanta soils. Dix soils are near the
crests of rises or on the shoulders of drainageways.
Keith and Satanta soils are in areas where sand and
gravel are at a depth of more than 40 inches.

This Altvan soil has low or moderate available
water capacity and is somewhat droughty. Runoff is
medium. The soil is subject to erosion and soil
blowing.

Many areas are cultivated and are irrigated. Al-
falfa and corn are the main irrigated crops. In
dryland areas small grain crops are better suited
than corn. Control of erosion and soil blowing is the
main concern in management. Silty range site; ca-
pability units IITes-1 irrigated and IVe-2 dryland;
windbreak group 6.

Archin Series

The Archin series consists of deep, nearly level,
well-drained loamy soils that have a claypan sub-
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soil. These soils are on terraces. They formed in
sandy alluvium.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 5 inches thick.
The subsurface layer is light brownish-gray fine
sandy loam about 5 inches thick. The subsoil is
about 11 inches thick. It is grayish-brown sandy
clay loam in the upper part, light brownish-gray
sandy clay loam in the middle, and light brownish-
gray fine sandy loam in the lower part. The upper
part is very hard when dry and firm when moist.
The middle and lower parts are calcareous. The
underlying material is calcareous, light brownish-
gray and grayish-brown fine sandy loam.

Archin soils have low fertility and moderate avail-
able water capacity. Permeability and runoff are
very slow. Soil blowing is a hazard.

These soils are used mainly for range. The native
vegetation is mainly mid and short grasses, prickly-
pear cactus, and sagebrush.

Representative profile of Archin fine sandy loam
in an area of Archin-Slickspots complex, 0 to 3
percent slopes, in native grass, 2,375 feet north and
300 feet west of the southeast corner of sec. 15, T. 14
N,R.6 E.:

Al1—0 to 5 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; weak, very
fine, granular structure; soft, very friable; many
roots; medium acid; gradual, wavy boundary.

A2—5 to 10 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; very
weak, coarse, subangular blocky structure; slightly
hard, very friable; many roots; neutral; abrupt,
smooth boundary.

B21t—10 to 14 inches, grayish-brown (10YR 5/2) sandy clay
loam, dark grayisﬁ brown (10YR 4/2) moist; strong,
medium and coarse, columnar structure parting to
strong, medium, blocky; very hard, firm; few roots;
light brownish-gray coatings on column tops; thin
continuous clay films; moderately alkaline; clear,
smooth boundary.

B22tca—14 to 17 inches, light brownish-gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
moderate, medium, prismatic structure parting to
moderate, fine and medium, blocky; very hard, fria-
ble; few roots; thin patchy clay films; common me-
dium segregations of lime; strong effervescence;
moderately alkaline; gradual boundary.

B3ca—17 to 21 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam, grayish brown (2.5Y 5/2) moist; weak,
medium and coarse, prismatic structure parting to
weak, medium, subangular blocky; hard, friable;
common fine and medium segregations of lime;
strong effervescence; moderately alkaline; gradual
boundary.

Clca—21 to 36 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam, grayish brown (2.5Y 5/2) moist; weak,
coarse, prismatic structure; hard, friable; common
fine and medium segregations of lime; strong effer-
vescence; moderately alkaline; gradual, wavy
boundary.

C2ca—36 to 60 inches, grayish-brown (2.5Y 5/2) fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; very
weak, coarse, prismatic structure; hard, very fria-
ble; common medium segregations of lime; slight
effervescence; moderately alkaline.

Depth to lime ranges from 12 to 18 inches. The A horizon
has hue of 10YR or 2.5Y. It is fine sandy loam or sandy loam
and has a combined thickness of 7 to 12 inches. The B2t
horizon ranges from grayish brown to pale brown in hue of
10YR or 2.5Y. It is sandy clay loam or clay loam that is 18 to
27 percent clay and more than 15 percent material coarser
than very fine sand. The B21t horizon has moderate or
strong structure. The B2t horizon ranges from 6 to 10 inches

in thickness. The C horizon commonly is fine sandy loam or
sandy loam, but in places it is stratified with clay loam or
clay at a depth of more than 30 inches.

Archin soils are mapped with Slickspots and are near
Chinook and Sorum soils. They differ from Slickspots in
having distinct, columnar structure in the B horizon and in
having less salts at shallow depths. They contain more clay
and sodium in the B horizon than Chinook soils. They have a
thinner A horizon than Sorum soils.

Archin-Slickspots complex, 0 to 3 percent slopes
(AnA).—This mapping unit is about 60 percent Ar-
chin soils, 30 percent Slickspots, and 10 percent
other soils. It is on terraces. Areas range from 10 to
500 acres in size and have an uneven surface. Ar-
chin soils are on many small mounds or ridges that
rise 6 to 15 inches above the intervening low spots of
Slickspots in small depressions. The depressions
range from 5 to 50 feet in diameter. Areas of Slick-
spots commonly are nearly barren of vegetation.

Included with these soils in mapping are areas of
Assinniboine, Chinook, and Sorum soils. Assinni-
boine and Chinook soils are on some of the larger
m(_)lunds. Sorum soils are intermingled with Archin
soils.

Archin soils take in water readily until the sur-
face layer is saturated, but water penetrates the
claypan subsoil very slowly. Runoff is very slow and
commonly ponds in the small depressions of Slick-
spots. Archin soils are susceptible to soil blowing.

Most of the acreage is in native grass and is used
for range. Archin soils are suited to cultivation, but
in most areas they are so intermingled with Slick-
spots that cultivation is not feasible. Archin soil in
Claypan range site, capability unit IVs-2, and wind-
break group 9; Slickspots in capability unit VIIIs-3
and not assigned to a range site or windbreak
group.

Arvada Series

The Arvada series consists of deep, nearly level,
well-drained silty soils that have a claypan subsoil.
These soils are on terraces and fans. They formed in
clayey alluvium derived from shale.

In a representative profile the surface layer is
light brownish-gray silt loam about 2 inches thick.
The subsoil, about 25 inches thick, is dark grayish-
brown and grayish-brown silty clay in the upper
part and calcareous, gray silty clay loam in the
lower part. The upper part is extremely hard when
dry and very firm when moist. The lower part
contains many spots and streaks of lime and salts.
The underlying material is calcareous, grayish-
brown silty clay loam.

Arvada soils have low natural fertility and moder-
ate available water capacity. Permeability is very
slow, and runoff is slow or medium,

Most of the acreage is used for range. The native
vegetation is mainly short grasses, pricklypear cac-
tus, sagebrush, and greasewood.

Representative profile of Arvada silt loam in an
area of Arvada-Slickspots complex, 0 to 3 percent
slopes, in native grass, near the southeast corner of
sec. 15, T.10 N,, R. 2 E.:

A2—0 to 2 inches, light brownish-gray (2.5Y 6/2) silt loam,
dark grayish brown (2.5Y 4/2) moist; weak, thin,
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platy structure parting to weak, very fine, granular;
loose, friable; common roots; slightly acid; abrupt,
smooth boundary.

B21t—2 to 8 inches, dark grayish-brown (2.5Y 4/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; moderate,
coarse and very coarse, columnar structure parting
to moderate, coarse and medium, blocky; light
brownish-gray silt coatings on column tops; ex-
tremely hard, very firm; few roots; thin continuous
clay films on vertical and horizontal faces of peds;
neutral; gradual, wavy boundary.

B22t—8 to 13 inches, grayish-brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; weak, very coarse,
prismatic structure parting to moderate, medium
and fine, blocky; extremely hard, very firm; few
roots; thin patchy clay films on vertical and hori-
zontal faces of peds; strong effervescence; moder-
ately alkaline; gradual, wavy boundary.

B3casa—13 to 27 inches, gray (5Y 5/1) silty clay loam, dark
grayish brown (2.5Y 4/2) moist; weak, medium and
coarse, subangular blocky structure; very hard,
very firm; very few roots; thin patchy clay films;
many segregations of salts and lime; strong effer-
vescence; mildly alkaline; gradual, wavy boundary.

C—27 to 60 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown {2.5Y 4/2) moist; massive; very
hard, firm; strong effervescence; mildly alkaline.

The solum ranges from 15 to 30 inches in thickness. Depth
to free carbonates ranges from 0 to 15 inches, but is ordinar-
ily less than 10 inches. The A horizon ranges from gray to
light gray in hues of 10YR to 5Y. It commonly is silt loam,
but ranges from very fine sandy loam to silty clay loam or
clay loam. It is 2 to 5 inches thick. The B horizon ranges from
dark grayish brown or olive to light brownish gray or pale
olive in hues of 10YR to 5Y. The B2t horizon is silty clay
loam to clay and is 35 to 60 percent clay. The B21t horizon
has weak or moderate, coarse or very coarse, columnar
structure parting to moderate or strong, blocky. The B3
horizon contains common to many segregations of salts and
lime. The C horizon ranges from silt loam to clay and
commonly is stratified.

Arvada soils are mapped with Slickspots and resemble
Hisle soils. In contrast with Slickspots, they have distinct,
columnar structure in the B horizon and a smaller amount of
salts within 10 inches of the surface. They are deeper over
bedded shale than Hisle soils.

Arvada silt loam, 0 to 3 percent slopes (ArA).—
This soil is on broad terraces along some of the main
creeks. Areas range from 10 to 300 acres in size.

Included with this soil in mapping are areas of
Stetter soils and Slickspots. Stetter soils are on
narrow bottoms along stream channels, and Slick-
spots are in small depressions or low spots. Also
included in some areas are soils that have a claypan
and a thicker surface layer than Arvada soils and
saline soils that have salts at or near the surface.

This Arvada soil takes in water very slowly and
releases it slowly to plants. It has poor tilth and is
not suitable for cultivation.

Most of the acreage is in native vegetation and is
used for range. Greasewood and sagebrush are a
prominent part of the vegetation in some areas.
Thin Claypan range site; capability unit VIs-3;
windbreak group 10.

Arvada-Slickspots complex, 0 to 3 percent slopes
(AsA).—This mapping unit is about 60 percent Ar-
vada soils and 20 to 40 percent Slickspots. It is on
terraces along some of the major creeks and drain-
ageways. Relief is uneven because many mounds
rise 4 to 8 inches above small depressions. The
Arvada soil is on the mounds. It has the profile
described as representative of the Arvada series.
Areas of Slickspots are in small depressions 10 to
100 feet wide.

Included with these soils in mapping are areas of
Stetter soils along drainageways, claypan soils that
have a thicker surface layer than Arvada soil, and
saline soils that have salts at or near the surface.

These soils take in water slowly and release it
slowly to plants. They have very poor tilth and are
not suitable for cultivation. Runoff is slow and
commonly ponds in the depressions until it evapo-
rates.

Areas of this mapping unit are used for range.
Sagebrush and greasewood are a prominent part of
the vegetation in many areas. Most areas of Slick-
spots are nearly barren of vegetation. Arvada soil in
Thin Claypan range site, capability unit VIs-3, and
windbreak group 10; Slickspots in capability unit
VIIIs-3 and not assigned to a range site or wind-
break group.

Assinniboine Series

The Assinniboine series consists of deep, nearly
level to gently undulating, well-drained loamy soils.
These soils are on terraces, fans, and uplands. They
formed in sandy alluvium or in eolian deposits.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 6 inches thick.
The subsoil is about 27 inches thick. It is brown
sandy clay loam in the upper part, grayish-brown
sandy clay loam in the middle, and grayish-brown
fine sandy loam in the lower part. The upper part is
hard when dry and friable when moist. The underly-
ing material 1s calcareous, light brownish-gray fine
sandy loam.

Assinniboine soils have medium fertility and mod-
erate or high available water capacity. Permeability
is moderate, and runoff is slow. Soil blowing is a
hazard.

Most areas are in native vegetation and are used
mainly for range. Small grain and alfalfa are the
main crops in cultivated areas. The native vegeta-
tion is mid and short grasses.

Representative profile of Assinniboine fine sandy
loam, 0 to 3 percent slopes, formerly cultivated and
now in grass, 2,110 feet west and 60 feet south of the
northeast corner of sec. 10, T. 14 N,, R. 5 E.:

Ap—O0 to 6 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine and medium, granular structure; slightly hard,
very friable; many roots; neutral; abrupt, smooth
boundary.

B21t—6 to 15 inches, brown (10YR 4/3) sandy clay loam, dark
brown (10YR 3/3) moist; dark grayish-brown (10YR
4/2) coatings on peds, very dark grayish brown
(10YR 3/2) moist; weak, coarse, prismatic structure
parting to moderate, coarse and medium, blocky;
hard, friable; common roots; thin continuous clay
films; neutral; gradual, smooth boundary.

B22t—15 to 22 inches, grayish-brown (10YR 5/2) sandy clay
loam, dark grayish brown (10YR 4/2) moist; moder-
ate, coarse and medium, prismatic structure parting
to moderate, medium and coarse, blocky; hard, fria-
ble; common roots; thin continuous clay films; neu-
tral; gradual, wavy boundary.

B3—22 to 33 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
coarse, prismatic structure; slightly hard, very fria-
ble; few roots; thin patchy clay films; neutral; grad-
ual, wavy boundary.
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C—33 to 60 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; massive;
slightly hard, very friable; few segregations of lime;
strong effervescence; mildly alkaline.

The solum ranges from 11 to 37 inches in thickness. Depth
to carbonates ranges from 15 to 35 inches. The A horizon
ranges from dark grayish brown to grayish brown or brown.
It commonly is fine sandy loam, but ranges from loamy fine
sand to loam. It ranges from 3 to 9 inches thick. The B2t
horizon ranges from dark grayish brown to light yellowish
brown in hue of 10YR or 2.5Y. It is sandy clay loam or loam
that is 18 to 27 percent clay. The B2t horizon has weak or
moderate, medium to very coarse, prismatic structure parting
to moderate or strong, medium or coarse, blocky. The B2t
horizon ranges from 5 to 17 inches in thickness. The C horizon
commonly is stratified and ranges from fine sand to clay loam.

Assinniboine soils are mapped with Twilight soils and are
near Absher, Blackhall, Oburn, Ralph, and Sorum soils. They
contain less sodium than Absher, Oburn, and Sorum soils
and do not have the columnar structure in the B horizon
that is characteristic of those soils. They are deeper over
sandstone or other bedrock than Blackhall and Twilight
soils. They differ from Parshall soils in having thinner
horizons that are very dark grayish brown or darker when
mqlist. They contain more sand and are less silty than Ralph
soils.

Assinniboine fine sandy loam, 0 to 3 percent
slopes (AtA).—This soil is on terraces and uplands.
Areas are irregular in shape and are mainly less
than 50 acres in size.

Included with this soil in mapping are areas of
Chinook and Sorum soils. Chinook soils are on some
of the slight rises. Sorum soils are in slightly de-
pressed flat parts of the areas. Included soils make
up less than 15 percent of any given area.

This Assinniboine soil takes in water readily and
has moderate or high available water capacity. It
has medium fertility. It is susceptible to soil blow-
ing.

Most of the acreage is used for range. A few areas
are cultivated. Alfalfa and small grain are the main
crops. Control of soil blowing is the main concern in
management. Sandy range site; capability unit IVe-
6; windbreak group 5.

Baca Series

The Baca series consists of deep, nearly level to
gently sloping, well-drained silty soils. These soils
are on fans and terraces. They formed in clayey
alluvium.

In a representative profile the surface layer is
grayish-brown silty clay loam about 2 inches thick.
The subsoil, about 25 inches thick, is silty clay loam
that is brown in the upper part and grayish brown
in the lower part. It is hard or very hard when dry
and firm when moist. Below a depth of 8 inches it is
calcareous, and below a depth of 18 inches it con-
tains many spots and streaks of lime that extend
into the underlying material. The underlying mate-
rial is caleareous, grayish-brown silty clay loam.

Baca soils have low fertility and moderate or high
available water capacity. Permeability is slow, and
runoff is slow or medium.

Most areas are in native vegetation and are used
mainly for range. Other areas are cultivated, either
as dryland or under irrigation. Alfalfa and small
grain are the main crops. The native vegetation is
mid and short grasses, sedges, and pricklypear cac-
tus.

Representative profile of Baca silty clay loam, 2 to
6 percent slopes, in native grass, 1,430 feet west and
1,900 feet south of the northeast corner of sec. 1, T. 9
N,R.2E.

A1—0 to 2 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; weak,
thin, platy structure parting to weak, very fine,
granular; slightly hard, very friable; many roots;
neutral; clear, smooth boundary.

B21t—2 to 8 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 3/3) crushing to dark brown (10YR 4/3)
moist; moderate, medium, prismatic structure part-
ing to moderate, fine, subangular blocky; hard, firm,
sticky and plastic; many roots; thin continuous clay
films; neutral; clear, wavy boundary.

B22t—8 to 18 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; moderate, me-
dium, prismatic structure parting to moderate, me-
dium, subangular blocky; very hard, firm, sticky
and plastic; common roots; thin patchy clay films;
strong effervescence; moderately alkaline; clear,
wavy boundary.

B3ca—I18 to 27 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
medium, prismatic structure parting to moderate,
medium, subangular blocky; very hard, firm, sticky
and plastic; common roots; many fine and medium
segregations of lime; strong effervescence; moder-
ately alkaline; clear, wavy boundary.

Clca—27 to 40 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
medium and coarse, subangular blocky structure;
very hard, firm, sticky and plastic; few roots; many
coarse segregations of lime; strong effervescence;
moderately alkaline; diffuse, wavy boundary.

C2—40 to 60 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, firm, sticky and plastic; strong effervescence;
moderately alkaline.

The solum ranges from about 17 to 35 inches in thickness.
Depth to carbonates commonly ranges from 5 to 12 inches,
but in some cultivated areas the soil is calcareous at or near
the surface. The upper 10 inches of the solum is more than
0.58 percent organic carbon. The A horizon ranges from
grayish brown to pale brown in hue of 10YR or 2.5Y. It is
silty clay loam or silt loam and ranges from 2 to 5 inches
thick. The B2t horizon has the same range of colors as the A
horizon. It is silty clay loam or silty clay that is 35 to 50
percent clay and less than 15 percent coarser than fine sand.
It has weak or moderate, prismatic structure. The B2t
horizon is neutral or mildly alkaline in the upper part and
mildly alkaline or moderately alkaline in the lower part. The
B3ca and C horizons range from grayish brown to pale
yellow. They have common or many segregations of lime. In
places they have segregations of gypsum and salt. The B3ca
and C horizons are mildly alkaline or moderately alkaline. In
places calcareous soft shale is at depths between 40 and 60
inches.

Baca soils are near Midway and Razor soils and are
similar to Kyle and Manvel soils. They are deeper over
calcareous shale than Midway and Razor soils. They are less
clayey and contain more carbonates than Kyle soils. They
argzl more clayey and contain less carbonates than Manvel
soils.

Baca silty clay loam, 0 to 2 percent slopes (BaA)—
This soil is on terraces and upland fans. Areas are
irregular in shape and range from 10 to 300 acres in
size. This soil has a profile similar to the one de-
scribed as representative of the series, but in places
the surface layer is slightly thicker. Some cultivated
areas are slightly eroded, and the surface layer is
calcareous. Included in mapping are areas of Razor
soils on slight rises.

This soil takes in water slowly, but has moderate
or high available water capacity. Runoff is slow. In
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cultivated areas tilth deteriorates and the soil is
subject to blowing.

Many areas are cultivated, and some are under
irrigation. Alfalfa, corn, and small grain are the
main irrigated crops. Winter wheat and alfalfa are
the main dryland crops. Maintenance of tilth and
improvement of water intake are the main concerns
in management. Clayey range site; capability units
I1s-1 irrigated and IIIs-1 dryland; windbreak group
4

Baca silty clay loam, 2 to 6 percent slopes (BaB).—
This soil is on terraces and fans. Areas are irregular
in shape and range from 10 to 300 acres in size. This
soil has a profile similar to the one described as
representative of the series, but in some cultivated
areas the surface layer has been mixed by plowing
and is calcareous. Included in mapping are Razor
soils on the higher parts of the landscape.

This soil takes in water slowly and loses its tilth
easily in cultivated areas. Runoff is medium, and
the soil is subject to erosion.

Many areas are in native grass and are used for
range. Other areas are cultivated. Alfalfa, corn, and
small grain are the main irrigated crops. Winter
wheat and alfalfa are the main dryland crops. Con-
trol of erosion is the main concern in management.
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Figure 8.—Badland.

Clayey range site; capability units IIle-1 irrigated
and IVe-3 dryland; windbreak group 4.

Badland

Badland (0 to 50 percent slopes) (Bd) consists of
bare, eroding exposures of soft bedrock on steep-
sided buttes and in entrenched drainageways (fig. 8).
The exposed bedrock makes up about 75 percent of
any given area and supports little or no vegetation.
Interspersed throughout most areas are small,
nearly level to gently sloping mesas that are vege-
tated. Some of the less steep side slopes also are
vegetated.

Included with this land in mapping are areas of
Assinniboine, Blackhall, Cabbart, Ralph, Sorum,
Twilight, and Zeona soils on the mesas and vege-
tated side slopes and areas of Hanly soils and
Loamy alluvial land along drainageways.

Runoff is rapid, and geologic erosion is active. The
vegetated areas are small and in places are inacces-
sible to livestock. Badland is poorly suited to range,
but it has some value for wildlife habitat. Capability
unit VIIIs-2; not assigned to a range site or wind-
break group.
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Barnum Series

The Barnum series consists of deep, nearly level,
well-drained, calcareous silty soils. These soils are
on bottom land and low terraces along the Redwater
River. They formed in loamy alluvium.

In a representative profile the surface layer is
pinkish-gray silt loam about 5 inches thick. The
underlying material is brown and light-brown very
fine sandy loam. Below a depth of 42 inches it
contains many spots and streaks of soft lime.

Barnum soils have low natural fertility and high
available water capacity. Permeability is moderate,
and runoff is slow. Areas are subject to flooding in
some years. Soil blowing is a hazard.

These soils are used for crops, range, hay, and
wildlife habitat. Alfalfa, corn, and small grain are
the main crops. The native vegetation is tall and
mid grasses and stringers of native trees and
shrubs along the stream channel in some areas.

Representative profile of Barnum silt loam in
native grass, 1,320 feet west and 1,400 feet north of
the southeast corner of sec. 2, T. 7N, R. 2 E.:

A11—0 to 2 inches, pinkish-gray (7.5YR 6/3) silt loam, dark
brown (7.5YR 4/3) moist; moderate, thick, platy
structure; very hard, friable; many roots; very
slight effervescence; neutral; abrupt, smooth
boundary.

A12—2 to 5 inches, pinkish-gray (7.5YR 6/3) silt loam, dark
brown (7.5YR 4/3) moist; weak, coarse and medium,
subangular blocky structure; slightly hard, friable;
many roots; very slight effervescence; neutral;
clear, smooth boundary.

C1—S5 to 15 inches, brown (7.5YR 5/4) very fine sandy loam,
dark brown (7.5YR 4/4) moist; weak fine, medium
and coarse, subangular blocky structure; slightly
hard, friable; common roots; strong effervescence;
neutral; clear, wavy boundary.

C2—15 to 42 inches, light-brown (7.5YR 6/4) very fine sandy
loam, dark brown (7.5YR 4/4) moist; massive; hard,
friable; few roots; strong effervescence; mildly alka-
line; clear, smooth boundary.

C3—42 to 60 inches, light-brown (7.5YR 6/4) very fine sandy
loam, dark brown (7.5YR 4/4) moist; massive; hard,
friable; many fine and medium segregations of lime;
strong effervescence; mildly alkaline.

The profile typically is calcareous to the surface, but in
places the upper few inches are leached. The A horizon
ranges from grayish brown to light reddish brown in hues of
10YR to 5YR. It is silt loam, very fine sandy loam, or loam.
The C horizon ranges from brown to pale red in hues of
25YR to 7.5YR. The weighted average texture of the C
horizon is very fine sandy loam, loam, or silt loam that is 18
to 30 percent clay and more than 15 percent coarser than
very fine sand. Buried A horizons are in the C horizon in
some places.

Barnum soils are near Nevee, Spearfish, and Vale soils and
are in positions similar to those of Glenberg and Haverson
soils. They have more reddish colors than Glenberg and
Haverson soils and contain more clay than Glenberg soils.
They formed in more stratified material and have a more
erratic distribution of organic matter than Nevee soils. They
are deeper over soft bedrock than Spearfish soils. They do
not have the B2t horizon that is characteristic of Vale soils.

Barnum silt loam (0 to 3 percent slopes) (Be)—
This soil is on bottom land and low terraces along
Redwater River. Areas are irregular in shape and
range from 10 to 200 acres in size. This soil has the
profile described as representative of the series.

This soil has low fertility. It takes in water readily
and has a high available water capacity. Runoff is
slow. Most areas are rarely flooded. This soil is
subject to soil blowing.

SOIL SURVEY

Many areas are cultivated and commonly are
irrigated. Corn, alfalfa, and small grain are the
main crops. Improvement of fertility and water
management is the main concern in irrigated areas.
Conservation of moisture is the main concern in
dryland areas. Silty range site; capability units 1-3
irrigated and I1Ic-2 dryland; windbreak group 1.

Barnum silt loam, channeled (0 to 3 percent
slopes) (Bh).—This soil is on bottom land along Red-
water River. Areas adjacent to the stream channel
are long and narrow. Surface relief in many areas is
made uneven by flood channels and meander scars.
Included in mapping are gravelly soils immediately
adjacent to the stream channel.

This soil is subject to flooding. Many areas also
collect irrigation waste water from adjacent soils.
Wetness and the narrow irregular shape of the
areas make cultivation impractical.

This soil is better suited to grazing and wildlife
habitat than to other uses. The native vegetation
consists of tall and mid grasses and stringers of
native trees and shrubs along the stream channel.
Overflow range site; capability unit VIw-3; wind-
break group 10.

Belfield Series

The Belfield series consists of deep, nearly level to
gently sloping, well-drained silty soils. These soils
are on terraces and fans and in upland swales. They
formed in alluvium weathered from sandstone, silt-
stone, and shale.

In a representative profile the surface layer is
grayish-brown silt loam about 8 inches thick. The
subsurface layer is grayish-brown and light brown-
ish-gray heavy silt loam about 6 inches thick. The
subsoil is about 30 inches thick. It is light olive-
brown silty clay loam in the upper part, grayish-
brown clay loam in the middle, and calcareous, light
brownish-gray clay loam in the lower part. The
upper part is extremely hard when dry and firm
when moist. The lower part contains many spots
and streaks of lime. The underlying material is
calcareous, gray clay loam.

Belfield soils have medium fertility and high
available water capacity. Permeability is moder-
ately slow, and runoff is slow or medium.

Most areas are in native vegetation and are used
mainly for range. A few areas are cultivated. Alfalfa
and small grain are the main crops. The native
vegetation is mainly mid and short grasses.

Representative profile of Belfield silt loam in an
area of Belfield-Oburn silt loams, 3 to 6 percent
slopes, in native grass, 75 feet north and 1,200 feet
\E»:/est of the southeast corner of sec. 14, T. 12 N, R. 7

A11—0 to 3 inches, grayish-brown (2.5Y 5/2) silt loam, very
dark grayish brown (2.5Y 3/2) moist; weak, fine,
granular structure; soft, friable; many roots; me-
dium acid; clear, smooth boundary.

A12—38 to 8 inches, grayish-brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) moist; weak, thick, platy
structure parting to moderate, medium, subangular
blocky; hard, friable; many roots; medium acid;
clear, wavy boundary.
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B&A—8 to 14 inches, grayish-brown (2.5Y 5/2) heavy silt
loam (B), very dark grayish brown (2.5Y 3/2) moist,
and light brownish-gray (2.5Y 6/2) coatings of silt
(A), dark grayish brown (2.5Y 4/2) moist; moderate,
medium and fine, subangular blocky structure;
hard, friable; common roots; neutral; clear, wavy
boundary.

B21t—14 to 19 inches, light olive-brown (2.5Y 5/4) silty clay
loam, dark grayish brown (2.5Y 4/3) moist; peds in
upper part coated with light brownish gray (2.5Y
6/2), dark grayish brown (2.5Y 4/2) moist; moderate,
coarse, prismatic structure parting to strong, me-
dium and coarse, blocky; extremely hard, firm, plas-
tic and sticky; few roots; thin continuous clay films;
neutral; gradual, wavy boundary.

B22t—19 to 24 inches, grayish-brown (2.5Y 5/2) clay loam,
dark grayish brown (2.5Y 4/2) moist; moderate,
coarse, prismatic structure parting to moderate,
medium, blocky; extremely hard, firm, sticky and
plastic; few roots; thin continuous clay films; mod-
erately alkaline; gradual, wavy boundary.

B3ca—24 to 44 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; weak, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; very hard, firm, sticky and plas-
tic; very few roots; thin patchy clay films; many
medium and coarse segregations of lime; violent
effervescence; moderately alkaline; gradual, wavy
boundary.

C—44 to 60 inches, gray (2.5Y 6/1) clay loam, gray (2.5Y 5/1)
moist; massive; very hard, firm, sticky and plastic;
few fine segregations of lime; strong effervescence;
moderately alkaline.

The solum ranges from 30 to 45 inches in thickness. Depth
to free carbonates ranges from 18 to 26 inches. The A horizon
ranges from dark gray to brown. It commonly is silt loam or
loam, but ranges from very fine sandy loam to clay loam or
silty clay loam. The A horizon ranges from 3 to 10 inches in
thickness. The B&A or A&B horizon ranges from 1 to 6
inches in thickness. The B2t horizon ranges from dark
grayish brown to light yellowish brown in hue of 10YR or
2.5Y. Tt is silty clay loam, clay loam, or clay and is 35 to 50
percent clay. The B2t horizon has weak or moderate, pris-
matic structure parting to moderate or strong, fine to coarse,
blocky. The C horizon commonly is stratified and ranges
ftiom fine sandy loam to clay. Buried A horizons are in some
places.

Belfield soils are mapped with Oburn soils and are near
Absher, Assinniboine, Ralph, and Twilight soils. They differ
from Absher and Oburn soils in not having columnar strue-
ture in the B2t horizon. They have a more clayey B horizon
than Assinniboine, Ralph, and Twilight soils.

Belfield-Oburn silt loams, 0 to 3 percent slopes
(BIA).—This mapping unit is about 60 percent Bel-
field soils, 30 percent Oburn soils, and 10 percent
other soils. It is on fans and in swales. Areas are
irregularly shaped and range from 10 to 400 acres in
size. These soils are closely intermingled. They have
profiles similar to the ones described as representa-
tive of their respective series, but the surface layer
of the Oburn soil is silt loam.

Included with these soils in mapping are areas of
Absher soils in small depressions.

Moisture penetrates the subsoils of these soils
slowly, especially of the Oburn soil. Root systems
are restricted by the clayey subsoil, and crops suffer
periodically from lack of moisture.

Many areas are in native grass and are used for
range. Alfalfa and small grain are the main crops in
cultivated areas. Improvement of water intake and
conservation of moisture are the main concerns in
management. Capability unit IIIs-2; Belfield soil in
Clayey range site, windbreak group 4; Oburn soil in
Claypan range site, windbreak group 9.
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Belfield-Oburn silt loams, 3 to 6 percent slopes
(BIB).—This mapping unit is about 60 percent Bel-
field soils, 30 percent Oburn soils, and 10 percent
other soils. It is on fans and in swales on uplands.
Areas are irregularly shaped and range from 10 to
500 acres in size. The two soils are closely intermin-
gled in an erratic pattern. The Belfield soil has the
profile described as representative of the Belfield
series. The Oburn soil has a profile similar to the
one described as representative of the Oburn series,
but the surface layer is silt loam.

Included with these soils in mapping are areas of
Absher soils in slight depressions.

The clayey subsoils of Belfield and Oburn soils
restrict the penetration of moisture and the devel-
opment of plant roots. Runoff is medium, and the
soils are subject to erosion.

Most areas are in native grass and are used for
range. Alfalfa and small grain are the main crops in
the few cultivated areas. Control of erosion and soil
blowing is the main concern in management. Bel-
field soil in Clayey range site, capability unit IVe-9,
and windbreak group 4; Oburn soil in Claypan range
site, capability unit VIs-5, and windbreak group 10.

Bidman Series

The Bidman series consists of deep, nearly level to
sloping, well-drained loamy soils on upland terraces
and drainage divides. These soils formed in clayey
alluvium of mixed origin.

In a representative profile the surface layer is
light brownish-gray loam about 5 inches thick. The
subsoil, about 23 inches thick, is grayish-brown clay.
It is very hard when dry and very firm when moist.
Below a depth of 14 inches it is calcareous. The
underlying material to a depth of 53 inches is calcar-
eous, grayish-brown clay loam and loam. Between
depths of 42 and 53 inches it contains many spots of
soft lime. Below a depth of 53 inches is calcareous,
brown gravelly loamy sand.

Bidman soils have low fertility and moderate or
high available water capacity. Permeability is slow,
and runoff is slow or medium.

Most areas are in native vegetation and are used
for range. Small grain and alfalfa are the main
crops in the few cultivated areas. The native vegeta-
tion is mainly mid and short grasses, sagebrush,
and pricklypear cactus.

Representative profile of Bidman loam, 3 to 6
percent slopes, in native grass, 300 feet east and
2,390 feet south of the northwest corner of sec. 32, T.
14 N, R.5 E.:

A2—0 to 5 inches, light brownish-gray (2.5Y 6/2) loam, dark
grayish brown (10YR 4/2) moist; weak, fine, granu-
lar structure; soft, friable; many roots; few pebbles
as much as 1 inch in diameter on surface and few
pebbles less than one-fourth inch in diameter in
matrix; neutral; clear, smooth boundary.

to 14 inches, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; moderate, medium
and coarse, columnar structure parting to strong,
medium and coarse, blocky; very hard, very firm;
common roots; thin, continuous, very dark grayish-
brown (2.5Y 3/2) clay films on faces of peds; few
small pebbles in matrix; moderately alkaline; clear,
smooth boundary.

B21t—5
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B22t—14 to 18 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (10YR 4/2) moist; weak, medium,
prismatic structure parting to moderate, medium,
blocky; very hard, very firm; common roots; thin
continuous clay films on faces of peds; few small
pebbles in matrix; few fine and medium segrega-
tions of lime; slight effervescence; mildly alkaline;
clear, smooth boundary.

B3ca—18 to 28 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate, medium
and coarse, blocky structure; very hard, very firm;
few roots; thin patchy clay films; few small pebbles
in matrix; common coarse and medium segregations
of lime; strong effervescence; mildly alkaline; grad-
ual, wavy boundary.

C1-—28 to 42 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; weak, medium,
blocky structure; very hard, firm; few fine and
medium segregations of lime; strong effervescence;
mildly alkaline; gradual, wavy boundary.

C2ca—42 to 53 inches, grayish-brown (2.5Y 5/2) loam, dark
grayish brown (2.5Y 4/2) moist; massive; hard, fria-
ble; many coarse and medium segregations of lime;
strong effervescence; mildly alkaline; abrupt bound-

ary.

I11C3—53 to 60 inches, brown (10YR 5/3) gravelly loamy sand,
brown (10YR 4/3) moist; single grained; loose; gravel
}s multicolored; strong effervescence; mildly alka-
ine.

The solum ranges from 20 to 36 inches in thickness. Peb-
bles as much as 1 inch in diameter commonly are scattered
on the surface and throughout the profile. Depth to carbon-
ates ranges from 8 to 18 inches. The A2 horizon ranges from
grayish-brown to light-gray loam or light clay loam. The B2t
horizon ranges from grayish-brown to pale-brown clay loam
or clay that is 35 to 50 percent clay. In some places the
columnar structure is poorly defined or is prismatic instead
of columnar. The B3ca horizon ranges from sandy clay loam
to clay. It has common or many, fine to coarse segregations
of lime. The C horizon to a depth of 40 inches or more ranges
from loam to clay.

Bidman soils are mapped with Redig soils and are near
Kyle and Pierre soils. They formed in material similar to
that in which Caputa soils formed. They have a lighter
colored, thinner A horizon than Caputa soils. They have
stronger structure in the B horizon and are less clayey than
Kyle and Pierre soils. They do not have the high gypsum
content that is characteristic of Redig soils.

Bidman loam, 0 to 3 percent slopes (BmA).—This
soil is on high terraces and terrace remnants on
uplands. Areas are irregular in shape and range
from 5 to 200 acres in size.

Included with this soil in mapping are areas of
Redig soils near the crests of slight rises. Also
included are some areas where slopes are 3 percent.

or more. Included soils make up less than 15 percent

of any given area.

This Bidman soil takes in water slowly and re-
leases moisture slowly to plants. Fertility is low,
and tilth deteriorates in cultivated areas.

Most of the acreage is in native grass and is used
for range. Alfalfa and small grain are the main
crops in the few cultivated areas. Improvement of
water intake, fertility, and tilth is the main concern
in management. Clayey range site; capability unit
I11s-2; windbreak group 4. ‘

Bidman loam, 3 to 6 percent slopes (BmB).—This
soil is on high terraces and terrace remnants on
uplands. Areas are irregular in shape and range
from 10 to 300 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are areas of
Redig soils on the higher and steeper parts of the
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landscape and on isolated knobs. Also included are
small areas where the Bidman soil has slopes of less
than 3 percent and small areas where slopes are 6
percent or more. Included soils make up less than 20
percent of any given area.

This Bidman soil takes in water slowly. Runoff is
medium. The soil is subject to erosion.

Most of the acreage is in native grass and is used
for grazing. Small grain and alfalfa are the main
crops in the few cultivated areas. Control of erosion
is the main concern in management. Clayey range
site; capability unit IVe-9; windbreak group 4.

Bidman-Redig complex, 2 to 9 percent slopes
(BrB).—This mapping unit is about 60 percent Bid-
man soils, 30 percent Redig soils, and 10 percent
other soils. It is on high terraces and terrace rem-
nants on uplands. Areas are irregularly shaped and
range from 10 to 500 acres in size. Slopes of the
Bidman soil are long and smooth. The Bidman soil
has a profile similar to the one described as repre-
sentative of the series, but the surface layer and
subsoil are thinner in the more sloping parts of the
complex. The Redig soil commonly is on the more
sloping knolls where slopes are short.

Included with these soils in mapping are areas of
Lismas, Pierre, and Schamber soils. Lismas and
Pierre soils are in places where the underlying shale
is close to the surface. Schamber soils are on grav-
elly knobs.

Bidman and Redig soils have low fertility. Runoff
is medium. The soils are susceptible to erosion.

Most of the acreage is in native grass and is used
for range. The Redig soil is not suitable for cultiva-
tion. Control of erosion is the main concern in
management. Bidman soil in Clayey range site,
capability unit IVe-9, and windbreak group 4; Redig
soil in Thin Upland range site, capability unit VIe-3,
and windbreak group 10.

Blackhall Series

The Blackhall series consists of shallow, sloping to
moderately steep, well-drained, calcareous loamy
soils on uplands. These soils formed in sandy mate-
rial weathered from the underlying soft sandstone.

In a representative profile the surface layer is
dark grayish-brown fine sandy loam about 2 inches
thick. The underlying material to a depth of 8 inches
is light brownish-gray fine sandy loam. It is soft
when dry and very friable when moist. Below this is
gray and light-gray, soft sandstone that is mainly
noncalcareous, but is caleareous in spots.

Blackhall soils have low fertility and very low
available water capacity. Permeability is moder-
ately rapid, and runoff is medium.

All the areas are in native vegetation and are
used for range. The native vegetation is mainly mid
and short grasses.

Blackhall soils in Butte County are mapped only
with Twilight soils.

Representative profile of Blackhall fine sandy
loam in an area of Twilight-Blackhall fine sandy
loams, 6 to 18 percent slopes, in native grass, 1,400
feet west and 1,900 feet south of the northeast
corner of sec. 15, T. 13 N,, R. 9 E.:
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Al1—0 to 2 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, fine, granular structure; loose, very friable;
many roots; strong effervescence; mildly alkaline;
clear, smooth boundary.

C1—2 to 8 inches, light brownish-gray (2.5Y 6/2) fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; very
weak, fine, granular structure; soft, very friable;
many roots; strong effervescence; mildly alkaline;
clear, smooth boundary.

C2—8 to 28 inches, gray (5Y 6/1) sandstone, olive gray (5Y
4/2) moist; massive parting to single grained; soft.
very friable; common roots in upper part and few in
lower part; matrix is noncalcareous, but calcareous
spots are common; mildly alkaline; clear, wavy
boundary.

C3—28 to 40 inches, light-gray (5Y 7/1) sandstone, gray (5Y
5/1) moist; massive parting to single grained; soft,
very friable; matrix i1s noncalcareous, but calcareous
spots are common; mildly alkaline.

Depth to bedrock ranges from 8 to 20 inches. In places the
upper 1 inch to 3 inches of the soil is noncalcareous. The A
horizon ranges from dark grayish brown to pale brown in
hue of 10YR or 2.5Y. It is fine sandy loam or sandy loam and
commonly is less than 4 inches thick. The C1 horizon ranges
from grayish brown to pale yellow in hue of 10YR or 2.5Y
and is fine sandy loam or sandy loam. The underlying beds of
soft sandstone and sandy shale range from gray to pale
vellow in hues of 10YR to 5Y. In some areas they are
calcareous, and in others the bedrock is noncalcareous.

Blackhall soils are mapped with Twilight soils and are
near Assinniboine, Cabbart, and Scroggin soils. They are
shallower over soft bedrock than Assinniboine and Twilight
soils. They are more sandy than Cabbart and Scroggin soils.

Boneek Series

The Boneek series consists of deep, gently sloping
to moderately steep, well-drained silty soils on high
terraces and uplands. These soils formed in silty
material that is underlain by sandstone and silt-
stone.

In a representative profile the surface layer is
brown silt loam about 6 inches thick. The subsoil is
about 18 inches thick. It is brown silty clay in the
upper part, brown silty clay loam in the middle, and
calcareous, pale-brown silty clay loam in the lower
part. The upper part is very hard when dry and
friable when moist. The lower part contains many
spots of soft lime. The underlying material to a
depth of 44 inches is calcareous, light brownish-gray
silty clay loam and silt loam. Below this is light
vellowish-brown sandstone.

Boneek soils have medium fertility and moderate
available water capacity. Permeability is moderate,
and runoff is medium.

Some areas are cultivated. Small grain and alfalfa
are the main crops. Other areas are in native grass
and are used for range. The native vegetation is
mainly mid and short grasses.

Representative profile of Boneek silt loam, 2 to 6
percent slopes, in native grass, 1,005 feet east and
100 feet north of the southwest corner of sec. 3, T. 8
N,R.1E.:

Al11—0 to 3 inches, brown (10YR 5/3) silt loam, very dark
grayish brown (10YR 38/2) moist; moderate, thin,
platy structure parting to weak, fine, granular;
slightly hard, very friable; many roots; slightly acid;
clear, wavy boundary.

Al2--3 to 6 inches, brown (10YR 5/3) silt loam, very dark
grayish brown (10YR 3/2) moist; weak, coarse, sub-

angular.blocky structure; hard, very friable; many
roots; slightly acid; clear, wavy boundary.
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B21t—6 to 10 inches, brown (7.5YR 5/4) silty clay, dark brown
(7.5YR 4/2) crushing to dark brown (7.5YR 4/4)
moist; moderate, medium, prismatic structure part-
ing to moderate, medium and fine, subangular
blocky; very hard, friable, slightly sticky and plas-
tic; common roots; thin continuous clay films on
faces of peds; slightly acid; clear, wavy boundary.

B22t—10 to 15 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) moist; moderate, medium, pris-
matic structure parting to moderate, medium and
fine, subangular blocky; very hard, friable, slightly
sticky and slightly plastic; common roots; thin con-
tinuous clay films on faces of peds; mildly alkaline;
clear, wavy boundary.

B3ca—15 to 24 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 4/3) moist; weak, coarse, pris-
matic structure parting to moderate, medium, sub-
angular blocky; extremely hard, friable, slightly
sticky and slightly plastic; common roots; many fine
and medium segregations of lime; violent effervesc-
ence; moderately alkaline; gradual, wavy boundary.

Clca—24 to 34 inches, light brownish-gray (10YR 6/2) silty
clay loam, grayish brown (10YR 5/2) moist; weak,
medium and coarse, subangular blocky structure;
extremely hard, friable, slightly sticky and slightly
plastic; few roots; common fine and medium segre-
gations of lime; violent effervescence; strongly alka-
line; gradual, wavy boundary.

C2—34 to 44 inches, light brownish-gray (2.5Y 6/2) silt loam
in upper 8 inches, grayish brown (2.5Y 5/2) moist,
and gray (2.5Y 5/1) and light brownish-gray (2.5Y 6/
2) silt loam in lower 2 inches, dark gray (2.5Y 4/1)
and grayish brown (2.5Y 5/2) moist; few, fine and
medium, prominent mottles of strong brown (7.5YR
5/8); very weak, coarse, subangular blocky struc-
ture; very hard, friable; few roots; many fragments
of sandstone in lower 2 inches; violent effervesc-
ence; moderately alkaline; abrupt, wavy boundary.

C3—44 to 54 inches, light yellowish-brown (10YR 6/4) sand-
stone, dark yellowish brown (10YR 4/4) moist; bed-
ded, thin, platy structure; fracture faces stained
strong brown (7.5YR 5/6) moist; few coatings of lime
on fracture faces, but matrix is noncalcareous;
strongly alkaline.

Depth to bedrock is more than 40 inches and in places is
more than 60 inches, and depth to carbonates ranges from 11
to 24 inches. The solum ranges from about 20 to 31 inches in
thickness. The Al horizon is grayish brown or brown in hue
of 10YR or 7.5YR. It is silt loam or loam and ranges from 5 to
8 inches in thickness. The B21t horizon ranges from brown to
light reddish brown in hue of 7.5YR or 5YR. It is heavy silty
clay loam or silty clay that ranges from 35 to 42 percent clay
and is less than 15 percent fine sand or coarser. It has
moderate or strong structure. The B22t horizon ranges from
reddish gray to light yellowish brown in hue of 10YR or
7.5YR. It ranges from 24 to 35 percent clay and is less than
15 percent fine sand or coarser. It has weak or moderate
structure. The B3ca and C horizons range from gray to light
yellowish brown in hue of 10YR or 2.5Y. They have few to
many fine or medium segregations of lime. The C horizon is
mainly silty clay loam or silt loam, but in places it is loam or
is weakly stratified with loam and fine sandy loam.

Boneek soils are mapped with Butche soils and are near
Canyon, Colby, Keith, and Lakoa soils. They are deeper over
sandstone than Butche, Canyon, and Lakoa soils and they do
not have the A2 horizon that is characteristic of Lakoa soils.
They have a B horizon, which does not occur in Colby soils,
and a thicker A horizon. They have a B2t horizon that
contains more clay and has colors in redder hues than Keith
soils. They differ from the similar Vale soils in having more
vellow hues in the B3 and C horizons.

Boneek silt loam, 2 to 6 percent slopes (BsB).—
This soil is on high terraces and uplands. Areas are
irregular in shape and range from 10 to 800 acres in
size. This soil has the profile described as represent-
ative of the series.

Included with this soil in mapping are areas of
soils that are similar to this Boneek soil, but depth
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to carbonates is less than 10 inches. Also included
are areas of soils that are similar to this Boneek
soil, but are less than 40 inches deep over bedrock.

This soil has medium fertility. It has moderate
available water capacity. Runoff is medium. Some
risk of erosion occurs in cultivated areas.

Winter wheat, barley, oats, and alfalfa are the
main crops in cultivated areas. Other areas are in
native grass and are used for grazing. Control of
erosion is the main concern in management. Silty
range site; capability unit IIle-1; windbreak group

Boneek silt loam, 6 to 9 percent slopes (BsC).—
This soil is on high terraces and uplands. Areas
range from 10 to 100 acres in size.

Included with this soil in mapping are areas of
soils similar to this Boneek soil, but depth to lime is
less than 10 inches. Also included are areas of soils
that are less than 40 inches deep over bedrock.

This Boneek soil has medium fertility. Available
water capacity is moderate. Runoff is medium. Cul-
tivated areas are susceptible to erosion.

Many areas are in native grass and are used for
range. Small grain and alfalfa are the main crops.
Control of erosion is the main concern in manage-
ment. Silty range site; capability unit IVe-1; wind-
break group 3.

Broadhurst Series

The Broadhurst series consists of deep, nearly
level to gently sloping, well-drained, acid clayey
soils. These soils are on fans and terraces. They
formed in clayey alluvium derived from acid shale.

In a representative profile the surface layer is
light brownish-gray clay about 3 inches thick. The
underlying material is grayish-brown clay. To a
depth of 36 inches it is very hard when dry and very
firm when moist. Below a depth of 36 inches it
contains fine fragments of shale and nests of salt
and gypsum crystals. The entire profile is very
strongly acid. ) )

Broadhurst soils have low fertility and low or
moderate available water capacity. Permeability is
very slow, and runoff is slow or medium.

These soils are used for range. The native vegeta-
tion is mainly sagebrush and western wheatgrass.

Representative profile of Broadhurst clay, 0 to 6
percent slopes, in native grass, 1,440 feet west and
1,880 feet north of the southeast corner of sec. 4, T. 9
N,R.1E.:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) clay, very
dark grayish brown (10YR 8/2) moist; weak, thick,
platy structure; hard, very firm, sticky and plastic;
few roots; very strongly acid; abrupt, smooth
boundary.

C1—38 to 17 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YR 3/2) crushing to dark grayish
brown (10YR 4/2) moist; weak, coarse, blocky and
subangular blocky structure; very hard, very firm,
sticky and plastic; few roots; very strongly acid;
gradual, smooth boundary.

C2—17 to 86 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YR 3/2) crushing to dark grayish
brown (10YR 4/2) moist; very weak, coarse, blocky
and subangular blocky structure; very hard, very
firm, sticky and plastic; very strongly acid; clear,
smooth boundary.
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C3—36 to 60 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YR 3/2) crushing to dark grayish
brown (10YR 4/2) moist; massive; slightly hard, very
firm, sticky and plastic; common fine shale frag-
ments; common fine salt and gypsum crystals; very
strongly acid.

Colors throughout the profile are inherited from the acid
shale. Clay content between depths of 10 and 40 inches
ranges from 60 to 70 percent. When the soil is dry, cracks !/2
to 1 inch wide and several feet long extend downward for 20
inches or more. The soil commonly is very strongly acid, but
the Al horizon in some places is neutral or mildly alkaline.
The Al horizon ranges from gray to light brownish gray in
hue of 10YR or 2.5Y. It contains less than 1 percent more
organic matter than the C horizon. The C horizon ranges
from grayish brown to light olive gray in hues of 10YR to 5Y.
Few or common fine fragments of shale are in some places.
Few or common segregations of gypsum and salts are in the
C3 horizon.

Broadhurst soils are near Demar, Graner, and Grummit
soils. They do not have the columnar structure in the B2t
horizon that is characteristic of Demar soils. They are very
hard and do not have the friable consistence of Graner soils.
They are deeper over shale than Grummit soils.

Broadhurst clay, 0 to 6 percent slopes (BtB).—
This soil is on fans and terraces. Areas are irregular
in shape and commonly are 40 acres or more in size.
Small gullies are common.

Included with this soil in mapping are areas of
Graner soils and Saline-Alkali land. Graner soils are
on some of the fans. Saline-Alkali land is along
drainageways.

This Broadhurst soil takes in water slowly and
releases moisture slowly to plants. Tilth is poor.
Runoff is slow or medium, depending on slope.

This soil is in native grass and is used for range.
It is not suitable for cultivation. Dense Clay range
site; capability unit VIs—6; windbreak group 10.

Butche Series

The Butche series consists of shallow, sloping to
very steep, well-drained to excessively drained
loamy soils on uplands. These soils formed in mate-
rial weathered from siltstone, sandstone, and shale.

In a representative profile the surface layer is
brown very fine sandy loam about 3 inches thick.
The underlying material to a depth of 16 inches is
light yellowish-brown very fine sandy loam. It is
very hard when dry and friable when moist. The
lower part contains fragments of sandstone. Below
a depth of 16 inches is bedded siltstone and sand-
stone (fig. 9).

Butche soils have low fertility and very low avail-
able water capacity. Permeability is moderate above
the bedrock, and runoff is medium or rapid.

Almost all the areas are in native vegetation and
are used for range. The native vegetation is mainly
short and mid grasses. Ponderosa pine, growing
singly or in clumps, is scattered throughout many
areas.

Representative profile of Butche very fine sandy
loam in an area of Butche-Boneek complex, 6 to 25
percent slopes, in grass, 2,100 feet west and 800 feet
sEouth of the northeast corner of sec. 6, T. 7 N.,, R. 2

A1—0 to 3 inches, brown (10YR 5/3) very fine sandy loam,
dark brown (10YR 4/3) moist; weak, thin, platy
structure; hard, friable; common roots; many pieces
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siltstone and sandstone.

of slabby sandstone on surface; neutral; abrupt,
smooth boundary.

C1—3 to 9 inches, light yellowish-brown (10YR 6/4) very fine
sandy loam, dark brown (10YR 4/3) moist; weak, fine,
subangular blocky structure; very hard, friable;
common roots; neutral; abrupt, smooth boundary.

C2—9 to 16 inches, light yellowish-brown (10YR 6/4) very fine
sandy loam, yellowish brown (10YR 5/4) moist, inter-
spersed with channery fragments of reddish-yellow
(7.5YR 6/6) sandstone, reddish yellow (7.5YR 6/6)
moist; brown (7.5YR 5/4) coatings on sandstone,
dark brown (7.5YR 4/4) moist; massive; fine earth is
very hard and friable, sandstone is brittle; few
roots; neutral; abrupt, smooth boundary.

R1-—16 to 20 inches, gray (10YR 6/1) and pale-brown (10YR 6/
3) siltstone, dark gray (10YR 4/1) and brown (10YR
5/3) moist; massive; very hard, friable; neutral; ab-
rupt, smooth boundary.

R2—20 to 25 inches, brown (7.5YR 4/4), strong-brown (7.5YR
5/6), light yellowish-brown (10 YR 6/4), and brownish-
vellow (10YR 6/6) brittle, slabby sandstone; white
lime coatings on fracture faces; slight effervesc-
ence; moderately alkaline.

Depth to bedrock ranges from 6 to 20 inches. Stones and
fragments of sandstone are common on the surface and
throughout the profile above the bedrock. The lower part of
the C horizon is calcareous in some places. The Al horizon
ranges from grayish brown to light brown in hue of 10YR or
7.5YR. It is very fine sandy loam or loam and ranges from 2
to 4 inches in thickness. The C horizon ranges from grayish
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brown to reddish yellow in hue of 10YR or 7.5YR. It is silt
loam, loam, or very fine sandy loam that is 18 to 27 percent
clay. The R horizon is siltstone or sandstone.

Butche soils are mapped with Boneek soils and are near
Canyon, Colby, Keith, Lakoa, Nevee, and Spearfish soils.
They are more shallow over bedrock than Boneek, Colby,
Keith, Lakoa, and Nevee soils. They are less calcareous than
Canyon and Spearfish soils.

Butche-Boneek complex, 6 to 25 percent slopes
(BuD).—This mapping unit is about 60 percent
Butche soils, 20 percent Boneek soils, and 20 per-
cent other soils. Areas are irregular in shape and
range from 50 to 1,000 acres in size. The Butche soil
is on the higher and steeper parts of the landscape.
It has the profile described as representative of the
Butche series. The Boneek soil is less steep. It has a
profile similar to the one described as representa-
tive of the Boneek series, but in places the depth to
bedrock is less than 40 inches.

Included with these soils in mapping are areas of
Keith, Midway, and Razor soils and Rock outcrop.
Keith soils are on some of the less steep parts of the
landscape. Midway and Razor soils are in areas that
are underlain by shale. Rock outcrop is in the form
of sandstone ledges in the higher and steeper parts
of the landscape.

Runoff is medium or rapid. The soils are suscepti-
ble to erosion. Butche soils are too shallow for
cultivation.

Most of the acreage is in native grass and is used
for range. Winter wheat is the main crop in culti-
vated areas, which are mostly on the Boneek soil.
Butche soil in Shallow range site, capability unit
VIs-1, and windbreak group 10; Boneek soil in Silty
range site, capability unit IVe-1, and windbreak
group 3.

Butche-Rock outerop complex, 25 to 50 percent
slopes (BvF).—This mapping unit is about 60 percent
Butche soils, 15 to 25 percent Rock outcrop, and 15
to 25 percent other soils. Areas are long and narrow
and range from 50 to 500 acres in size. Stones as
much as 3 feet in diameter commonly are on the
surface. Areas of Rock outcrop are mostly ledges of
sandstone that crop out on the upper parts of the
landscape (fig. 10).

Included with these soils in mapping are areas of
Lakoa and Midway soils. Lakoa soils are on the
middle and lower parts of some areas. Midway soils
are in areas where shale is at a shallow depth. Also
included are shallow soils that are more sandy than
Butche soils.

These soils have low fertility. They are very
droughty. They are not suitable for cultivation.

All of the acreage is in native vegetation and is
used for range. Butche soil in Shallow range site,
capability unit VIIs-1, and windbreak group 10;
Rock outcrop in capability unit VIIIs-1 and not
assigned to a range site or windbreak group.

Cabbart Series

The Cabbart series consists of shallow, sloping to
steep, well-drained to excessively drained, calcar-
eous loamy soils on uplands. These soils formed in
material weathered from sandstone, siltstone, and
shale.
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Figure 10.—Vertical faces of Rock outcrop are a characteristic of Butche-Rock outcrop complex, 25 to 50 percent slopes.

In a representative profile the surface layer is
yellowish-brown loam about 2 inches thick. The
underlying material to a depth of about 13 inches is
light brownish-gray and light-gray loam that is
slightly hard when dry and very friable when moist.
Below a depth of 13 inches is calecareous, light-gray
siltstone and fine-grained sandstone.

Cabbart soils have low fertility and very low avail-
able water capacity. Permeability is moderate above
the bedrock, and runoff is medium or rapid.

These soils are used mainly for range. The native
vegetation is mainly short and mid grasses, sedges,
and pricklypear cactus.

Representative profile of Cabbart loam in an area
of Cabbart-Scroggin loams, 6 to 25 percent slopes, in
native grass, 2,150 feet north and 1,550 feet east of
the southwest corner of sec. 36, T. 12 N.,, R. 8 E.:

Al1—0 to 2 inches, yellowish-brown (10YR 5/4) loam, dark
brown (10YR 4/3) moist; weak, fine, granular struc-
ture; soft, very friable; many roots; slight efferves-
cence; moderately alkaline; clear, smooth boundary.

C1—2 to 10 inches, light brownish-gray (2.5Y 6/2) loam, olive
brown (2.5Y 4/4) and thin band of yellowish brown
(10YR 5/6) moist; weak, medium and coarse, suban-

gular blocky structure; slightly hard, very friable;
many roots in upper 2 inches, common roots in

lower 6 inches; strong effervescence; moderately
alkaline; clear, smooth boundary.

C2ca-—-10 to 13 inches, light-gray (2.5Y 7/2) loam, light brown-
ish gray (2.5Y 6/2) moist; weak, medium and fine,
subangular blocky structure; slightly hard, very
friable; common roots; violent effervescence;
strongly alkaline; clear, wavy boundary.

C3—13 to 20 inches, light-gray (2.5Y 7/2) interbedded silt-
stone and fine-grained sandstone, olive (5Y 5/3)
moist; many, fine, yellowish-brown (10YR 5/6) mot-
tles; slightly hard, very friable; very few roots in
upper part; pockets of gypsum between structure
fehc(esl_of the bedrock; strong effervescence; strongly
alkaline.

Depth to bedrock ranges from 8 to 20 inches, and depth to
free carbonates ranges from 0 to 8 inches. The Al horizon
ranges from grayish brown to pale olive in hues of 10YR to
5Y and from very fine sandy loam to silty clay loam. It
ranges from 1 to 4 inches in thickness. The C horizon ranges
from grayish brown to pale yellow in hues of 10YR to 5Y. The
C1 and C2 horizons range from loam to silty clay loam and
are 18 to 35 percent clay. The bedrock is soft sandstone,
siltstone, or shale.

Cabbart soils are mapped with Lismas and Scroggin soils
and are near Absher, Assinniboine, Blackhall, Oburn, Ralph,
and Twilight soils. They do not have the columnar structure
that is characteristic of Absher and Oburn soils. They contain
less sand than Assinniboine, Blackhall, and Twilight soils and
are less clayey than Lismas soils. They are shallower over
bedrock than Ralph and Scroggin soils.
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Figure 11.—Cabbart-Rock outcrop complex, 25 to 50 percent slopes, along an entrenched drainageway in Cabbart-Absher soil
association.

Cabbart loam, 25 to 40 percent slopes (CaF).—
This soil is in irregularly shaped areas commonly
less than 35 acres in size. Many areas are laced with
small gullies.

Included with this soil in mapping are areas of
Blackhall soils and Rock outcrop. Blackhall soils are
in the more sandy areas near outcrops of sandstone.
Areas of Rock outcrop are exposures of sandstone or
shale on the upper parts of the landscape or around
the heads of drainageways.

This Cabbart soil has low fertility and is droughty.
Runoff is rapid, and the risk of erosion is high.

All the acreage is in native grass and is used for
range. Shallow range site; capability unit VIIs-1;
windbreak group 10.

Cabbart-Lismas complex, 6 to 18 percent slopes
(CbD).—This mapping unit is about equal propor-
tions of Cabbart and Lismas soils. It is on the sides
of ridges and entrenched drainageways. Areas com-
monly are long and narrow and are less than 150
acres in size. Many small gullies are common. The
Cabbart soil is on the higher parts of the landscape.
The Lismas soil is below the Cabbart soil. It has a
profile similar to the one described as representa-

tive of the Lismas series, but in many places the
surface layer is loam or clay loam.

Included with these soils in mapping are areas of
Blackhall and Pierre soils. Blackhall soils are inter-
mingled with Cabbart soils. Pierre soils are inter-
mingled with Lismas soils.

These soils have low fertility and very low availa-
ble water capacity. Runoff is rapid, and the hazard
of erosion is high.

All the acreage is in native grass and is used for
range. Capability unit VIs-1; windbreak group 10;
Cabbart soil in Shallow range site, Lismas soil in
Shallow Dense Clay range site.

Cabbart-Rock outcrop complex, 25 to 50 percent
slopes (CcF).—This mapping unit is about 50 percent
Cabbart soils, 40 percent Rock outcrop, and 10 per-
cent other soils. It is mainly on sides of entrenched
drainageways (fig. 11). Areas are long and narrow,
and many have actively eroding gullies. Stones are
on the surface in some areas. The Cabbart soil is on
narrow ridges and the less steep and less eroded
sides of the drainageways. Rock outcrop is steeper
and consists of sandstone outerops and eroding ex-
posures of soft shale.
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Included with these soils in mapping are areas of
Absher, Blackhall, and Scroggin soils. Absher soils
are on fans on foot slopes and on low terraces.
Blackhall and Scroggin soils are intermingled with
Cabbart soils. Also included, in some areas, are
narrow strips of Loamy alluvial land on bottom land
along drainageways.

Runoff is rapid on the Cabbart soil and very rapid
on Rock outcrop. The hazard of erosion is high, and
geologic erosion is active.

All the acreage is used for range. The Rock out-
crop part of the mapping unit has little or no
vegetation. Cabbart soil in Shallow range site, capa-
bility unit VIs-1, and windbreak group 10; Rock
outcrop in capability unit VIIIs-1 and not assigned
to a range site or windbreak group.

Cabbart-Scroggin loams, 6 to 25 percent slopes
(CgD).—This mapping unit is about 50 percent Cab-
bart soils, 30 percent Scroggin soils, and 20 percent
other soils. Areas are irregular in shape and range
from 10 to 300 acres in size. Small gullies occur in
some areas. The Cabbart soil is on the top and upper
sides of ridges and knolls. The Scroggin soil is on the
lower parts of the landscape, below areas of the
Cabbart soils. These soils have the profiles de-
scribed as representative of the Cabbart and Scrog-
gin series.

Included with these soils in mapping are areas of
Absher, Blackhall, and Ralph soils and, in some
areas, Loamy alluvial land and Slickspots. Absher
soils and Slickspots are on foot slopes and in swales.
Blackhall soils are on some ridges with Cabbart
soils. Ralph soils are on some foot slopes. Loamy
alluvial land is in some larger swales and on the
bottoms of drainageways.

These soils have low fertility and are droughty.
Runoff is medium or rapid, depending on slope.

Almost all the acreage 1s in native grass and is
used for range. Capability unit VIs-1; windbreak
group 10; Cabbart soil in Shallow range site, Scrog-
gin soil in Thin Upland range site.

Canyon Series

The Canyon series consists of shallow, sloping to
very steep, well-drained, calcareous loamy soils on
uplands. These soils formed in material weathered
from light-colored, calcareous siltstone, sandstone,
and shale.

In a representative profile the surface layer is
light brownish-gray silt loam about 2 inches thick.
Below this is a 7-inch transition layer of light
brownish-gray very fine sandy loam that is soft
when dry and very friable when moist. The underly-
ing material to a depth of 14 inches is light brown-
ish-gray very fine sandy loam. Below a depth of 14
inches is white sandstone. The profile is calcareous
throughout.

Canyon soils have low fertility and very low avail-
able water capacity. Permeability is moderate above
the bedrock, and runoff is medium or rapid.

Areas of these soils are used almost exclusively
for range. The native vegetation is mainly mid and
short grasses and sedges. Ponderosa pine, growing

singly or in clumps, is scattered throughout many
areas.

Representative profile of Canyon silt {oam in an
area of Colby-Canyon silt loams, 6 to 25 percent
slopes, in native grass, 200 feet west and 1,600 feet
north of the southeast corner of sec. 32, T.8 N.,, R. 1
E.:

A1—0 to 2 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) moist; weak, fine,

granular structure; loose; common roots; violent
effecrvescence; mildly alkaline; clear, smooth bound-

ary.

AC—2 to 9 inches, light brownish-gray (10YR 6/2) very fine
sandy loam, dark grayish brown (10YR 4/2) moist;
very weak, medium and coarse, subangular blocky
structure; soft, very friable; common roots; violent
effervescence; mildly alkaline; gradual, wavy
boundary.

C1—9 to 14 inches, light brownish-gray (10YR 6/2) very fine
sandy loam, grayish brown (10YR 5/2) moist; mas-
sive; slightly hard, very friable; few roots; violent
effervescence; mildly alkaline; gradual, wavy
boundary.

C2—14 to 24 inches, white (2.5Y 8/2) weakly cemented sand-
stone, light gray (2.5Y 7/2) moist; bedded; violent
effervescence; mildly alkaline.

Depth to bedrock ranges from 8 to 20 inches. Fragments of
sandstone or siltstone commonly are on the surface and
throughout the profile. The A1l horizon ranges from brown or
grayish brown to light yellowish brown in hues of 7.5YR to
2.5Y. It is very fine sandy loam, loam, or silt loam and in
places is noncalcareous. The AC and C1 horizons range from
brown or grayish brown to pale yellow in hues of 7.5YR to
2.5Y. These horizons are very fine sandy loam, loam, or silt
loam and are 18 to 27 percent clay. The underlying bedrock
in most areas is weakly cemented, calcareous sandstone that
ranges from gray to white, pink, or pale yellow in hues of
75YR to 2.5Y.

Canyon soils are mapped with Colby soils and are near
Boneek, Butche, Keith, Nevee, and Spearfish soils. They are
more shallow over bedrock than Boneek, Colby, Keith, and
Nevee soils. They are more calcareous than Butche soils.
They have colors in less reddish hues than Spearfish soils.

Canyon-Colby complex, 25 to 50 percent slopes
(CIF).—This mapping unit is about 50 percent Can-
yon soils, 25 percent Colby soils, and 25 percent
other soils. Areas are irregular in shape and range
from 10 to 700 acres in size. Canyon soils are on the
tops and upper sides of ridges. The Colby soil is on
the lower parts of the landscape. Both soils have
profiles similar to the ones described as representa-
tive of their respective series, but in many areas
stones are on the surface.

Included with these soils in mapping are areas of
Keith and Lakoa soils and Rock outcrop. Keith soils
are in swales and on foot slopes near Colby soils.
Lakoa soils are in protected covelike positions vege-
tated with ponderosa pine. Areas of Rock outcrop
commonly are immediately below ridgetops and in-
clude small areas of rubble. Also included are areas
of a soil that is similar to the Colby soil, but sand-
stone or shale is at a depth of less than 40 inches.

Canyon and Colby soils have low fertility. Canyon
soils have very low available water capacity. Runoff
is rapid, and the risk of erosion is high.

All the acreage is in native vegetation and is used
for range. Scattered ponderosa pines, growing sin-
gly or in clumps, commonly are in the areas. Capa-
bility unit VIIs-1; windbreak group 10; Canyon soil
in Shallow range site, Colby soil in Thin Upland
range site.
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Caputa Series

The Caputa series consists of deep, nearly level to
sloping, well-drained loamy soils on upland divides
and high terraces. These soils formed in clayey
alluvium of mixed origin.

In a representative profile the surface layer is
brown loam about 9 inches thick. The subsoil, about
25 inches thick, is clay loam that is grayish brown in
the upper part and gray in the lower part. It is very
hard when dry and firm when moist. The lower part
is calcareous and contains many white spots of lime
that extend into the underlying material. The un-
derlying material is calcareous, gray clay loam.

Caputa soils have medium fertility and moderate
or high available water capacity. Permeability is
moderately slow, and runoff is slow or medium.

Caputa soils are used for range, hay, and dry-
farmed crops. Winter wheat, oats, and alfalfa are
the main crops in cultivated areas. The native vege-
tation is mainly mid and short grasses.

Representative profile of Caputa loam, 0 to 2
percent slopes, in crops, 1,000 feet west and 2,240
%eg réorth of the southeast corner of sec. 17, T. 8 N,,

Ap—O0 to 6 inches, dark-brown (10YR 4/3) loam, dark brown
(10YR 3/3) moist; weak, medium, subangular blocky

structure parting to weak, fine, granular; hard,

friable, slightly sticky; many roots; slightly acid;
abrupt, smooth boundary.

A12—6 to 9 inches, dark-brown (10YR 4/3) loam, dark brown
(10YR 3/3) moist; weak, medium and coarse, suban-
gular blocky structure; hard, friable, slightly sticky;
common roots; thin patchy clay films; slightly acid;
clear, wavy boundary.

B21t—9 to 18 inches, grayish-brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist; weak, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; very hard, firm, sticky; common
roots; moderately thick continuous clay films on
vertical and horizontal faces of peds; slightly acid;
clear, wavy boundary.

B22tca—18 to 22 inches, gray (10YR 5/1) clay loam, dark gray
(10YR 4/1) moist; weak, coarse, prismatic structure
parting to moderate, medium, subangular blocky;
very hard, firm, sticky; few roots; thin continuous
clay films on vertical faces of peds; many coarse
segregations of lime; strong effervescence; mildly
alkaline; gradual, wavy boundary.

B3ca—22 to 34 inches, gray (10YR 5/1) clay loam, dark gray
(10YR 4/1) moist; weak, coarse, prismatic structure;
very hard, firm, slightly sticky; few roots; thin
patchy clay films on vertical faces of peds; many
coarse segregations of lime; strong effervescence;
mildly alkaline; gradual boundary.

Clca—34 to 46 inches, gray (10YR 5/1) clay loam, dark gray
(10YR 4/1) moist; massive; very hard, friable,
slightly sticky; few roots; many coarse segregations
of lime; strong effervescence; mildly alkaline; grad-
ual, wavy boundary.

C2—46 to 60 inches, gray (10YR 5/1) clay loam, dark gray
(10YR 4/1) moist; massive; hard, friable, slightly
sticky; few medium segregations of lime; strong
effervescence; mildly alkaline.

The solum ranges from 16 to 40 inches in thickness. Depth
to carbonates ranges from 10 to 22 inches. A few pebbles
commonly are throughout the profile. The A horizon ranges
from dark grayish-brown to brown loam or light clay loam
that is 5 to 10 inches thick. The B2t horizon ranges from
dark grayish brown to pale brown in hue of 10YR or 2.5Y. It
is clay loam or clay that is 35 to 45 percent clay. The B2t
horizon has weak or moderate, prismatic structure parting
to moderate or strong, blocky. In a few places the lower part
of the B2t horizon is noncalcareous. The B2t horizon ranges
from 7 to 15 inches thick. The B3ca horizon ranges from

brown to light yellowish brown in hues of 7.5YR to 2.5Y. The
B3ca and Cca horizons have common or many segregations
of lime that range from fine to coarse. The C horizon ranges
from loam to clay. In places it is stratified with finer tex-
tured or coarser textured material.

Caputa soils are near Redig and Satanta soils. They
formed in material similar to that in which Bidman soils
formed. They have a darker colored A horizon than Bidman
and Redig soils, and they contain less gypsum than Redig
soi{s. They contain more clay in the B horizon than Satanta
soils.

Caputa loam, 0 to 2 percent slopes (CmA).—This
soil 1s on upland divides and high terraces. Areas
are irregular in shape and range from 20 to 1,000
acres in size. This soil has the profile described as
representative of the series, but in some cultivated
areas the surface layer is clay loam. Included in
mapping are some areas of Satanta soils on slight
rises.

This soil has medium fertility. The available
water capacity is moderate or high. Runoff is slow.

Areas of this soil are used for range and dry-
farmed crops. Winter wheat, oats, and alfalfa are
the main crops. Conservation of moisture is the
main concern in management. Clayey range site;
capability unit I1Ic-1; windbreak group 3.

Caputa loam, 2 to 6 percent slopes (CmB).—This
soil is on upland divides and high terraces. Areas
are irregular in shape and range from 10 to 500
acres in size. This soil has a profile similar to the
one described as representative of the series, but in
some cultivated areas the surface layer is clay loam.

Included with this soil in mapping are areas of
Satanta soils, commonly near the crests of slopes.

This Caputa soil has medium fertility. The availa-
ble water capacity is moderate or high. Runoff is
medium. There is some risk of erosion.

Areas of this soil are used for range and dry-
farmed crops. Winter wheat, oats, and alfalfa are
the main crops in cultivated areas. Control of ero-
sion is the main concern in management. Clayey
range site; capability unit IIle-1; windbreak group
3.

Caputa loam, 6 to 9 percent slopes (CmC).—This
soil is on upland divides and high terraces. Areas
are irregular in shape and range from 10 to 200
acres in size. This soil has a profile similar to the
one described as representative of the series, but
the surface layer commonly is thinner.

Included with this soil in mapping are areas of
Redig soils, commonly on ridges and knolls in the
higher parts of the landscape.

This Caputa soil has medium fertility. The availa-
ble water capacity is moderate or high. Runoff is
medium. The risk of erosion is high in cultivated
areas.

Most of the acreage is in native grass and is used
for range. Winter wheat, oats, and alfalfa are the
main crops in cultivated areas. Control of erosion is
the main concern in management. Clayey range
site; capability unit IVe-1; windbreak group 3.

Chinook Series

The Chinook series consists of deep, nearly level,
well-drained loamy soils. These soils are on terraces
and fans. They formed in sandy alluvium.
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In a representative profile the surface layer is
grayish-brown fine sandy loam about 5 inches thick.
The subsoil, about 13 inches thick, is fine sandy
loam that is brown in the upper part and grayish
brown in the lower part. The upper part is hard
when dry and very friable when moist. The underly-
ing material is grayish-brown and light brownish-
gray stratified loam, fine sandy loam, and sandy
loam. It is calcareous and has spots and masses of
lime beteen depths of 21 and 26 inches.

Chinook soils have medium fertility and moderate
or high available water capacity. Permeability is
moderately rapid, and runoff is slow. Soil blowing is
a hazard.

Most areas are used for range. The native vegeta-
tion is mainly mid and short grasses.

Representative profile of Chinook fine sandy
loam, 0 to 3 percent slopes, in native grass, 2,640 feet
west and 1,060 feet south of the northeast corner of sec.
24, T.14 N, R.7TE.:

Al11—0 to 3 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
very weak, fine, granular structure; loose, very
friable; many roots; neutral; clear, smooth bound-

ary.

Al12—-3 to 5 inches, grayish-brown (10 YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, medium, subangular blocky structure;
slightly hard, very friable; many roots; neutral;
clear, smooth boundary.

B2—5 to 15 inches, brown (10YR 5/3) fine sandy loam, dark
grayish brown (10YR 4/2) moist; moderate, medium,
prismatic structure parting to weak, medium, sub-
angular blocky; hard, very friable; common roots;
thin patchy clay films on vertical faces of peds and
clay bridges between sand grains; neutral; clear,
smooth boundary.

B3—15 to 18 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
coarse, subangular blocky structure; slightly hard,
very friable; common roots; mildly alkaline; clear,
smooth boundary.

C1—18 to 21 inches, grayish-brown (2.5Y 5/2) loam, dark
grayish brown (2.5Y 4/2) moist; weak, medium, pris-
matic structure parting to weak, coarse, subangular
blocky; hard, friable; few roots; slight effervescence;
mildly alkaline; clear, smooth boundary.

C2ca—21 to 26 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
weak, coarse, subangular blocky structure; hard,
very friable; few roots; common, fine, white segre-
gations of lime; strong effervescence; moderately
alkaline; clear, smooth boundary.

C3—26 to 60 inches, grayish-brown (2.5Y 5/2) sandy loam,
dark grayish brown (2.5Y 4/2) moist; massive; soft,
l\{ery friable; strong effervescence; moderately alka-
ine.

The solum ranges from 15 to 27 inches in thickness. Depth
to free carbonates ranges from 15 to 25 inches. The A horizon
ranges from dark grayish brown to brown in hue of 10YR or
2.5Y. It commonly is fine sandy loam, but in places it is
sandy loam, very fine sandy loam, or loam. The B2 horizon
ranges from dark grayish brown to brown in hue of 10YR or
2.5Y. It commonly is fine sandy loam and ranges from 12 to
18 percent clay. The B2 horizon has weak or moderate,
prismatic structure. The C horizon ranges from grayish
brown to pale brown in hue of 10YR or 2.5Y. It is fine sandy
loam or sandy loam and commonly is stratified with loamy
fine sand, loam, or silt loam.

Chinook soils are near Archin, Assinniboine, Parshall, and
Sorum soils. They have a less clayey B horizon than Archin
and Sorum soils. They contain less clay and more sand in the
B horizon than Assinniboine soils. They differ from Parshall
soils in having thinner horizons that have colors of very dark
grayish brown or darker when moist.

SOIL SURVEY

Chinook fine sandy loam, 0 to 3 percent slopes
(CnA).—This soil is on terraces and fans. Areas are
irregular in shape and range from 5 to 250 acres in
size.

Included with this soil in mapping are areas of
Assinniboine and Sorum soils. Assinniboine soils are
intermingled with Chinook soils. Sorum soils are in
slight depressions.

This Chinook soil takes in water readily and has
moderate or high available water capacity. How-
ever, it blows easily in cultivated areas.

Most of the acreage is in native grass and is used
for range. Control of soil blowing is the main con-
cern in management. Sandy range site; capability
unit IVe-6; windbreak group 5.

Colby Series

The Colby series consists of deep, sloping to steep,
well-drained silty soils on uplands. These soils
formed in deep, calcareous silty material. )

In a representative profile the surface layer is
brown silt loam about 4 inches thick. Below this is
an 8-inch transition layer of calcareous, light-gray
silt loam. It is soft when dry and very friable when
moist. The underlying material to a depth of 42
inches is calcareous, white silt loam. Below a depth
of 42 inches is caleareous, light-gray loamy very fine
sand.

Colby soils have low fertility and moderate or high
available water capacity. Permeability is moderate,
and runoff is medium or rapid. Erosion and soil blow-
ing are severe hazards. .

Most areas are in native vegetation and are used
for range. A few areas are cultivated. Winter wheat
and alfalfa are the main crops. The native vegeta-
tion is mainly short and mid grasses. )

Representative profile of Colby silt loam in an
area of Colby-Canyon silt loams, 6 to 25 percent
slopes, in native grass, 1,790 feet south and 200 feet
west of the northeast corner of sec. 32, T. 8 N, R.
1E.:

A1—0 to 4 inches, brown (10YR 5/3) silt loam, dark brown
(10YR 4/3) moist; weak, fine, granular structure;
soft, very friable; common roots; neutral; clear,
wavy boundary.

AC—4 to 12 inches, light-gray (10YR 7/2) silt loam, pale
brown (10YR 6/3) moist; very weak, very coarse,
subangular blocky structure; soft, very friable; com-
mon roots; violent effervescence; mildly alkaline;
gradual, wavy boundary.

C1—12 to 42 inches, white (10YR 8/2) silt loam, light gray
(10YR 7/2) moist; massive; soft, very friable; few
roots; violent effervescence; mildly alkaline; grad-
ual, wavy boundary.

C2—42 to 60 inches, light-gray (10YR 7/2) loamy very fine
sand, pale brown (10YR 6/3) moist; massive; soft,
very friable; many fine segregations of lime; violent
effervescence; mildly alkaline.

Depth to bedrock is more than 40 inches, and depth to
carbonates is less than 6 inches. The A horizon ranges from
brown or grayish brown to pale yellow in hues of 7.5YR to
2.5Y. It is silt loam or very fine sandy loam and ranges from 3
to 6 inches in thickness. The AC and C horizons range from
brown or grayish brown to white or pale yellow in hues of
75YR to 2.5Y. They are silt loam, loam, or very fine sandy
loam and range from 18 to 25 percent clay.

Colby soils are mapped with Canyon soils and are near
Keith soils. They are deeper over bedrock than Canyon soils.
They have a thinner A horizon and are shallower over lime
than Keith soils.
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Colby-Canyon silt loams, 6 to 25 percent slopes
(CoD).—This mapping unit is about 50 percent Colby
soils, 30 percent Canyon soils, and 20 percent other
soils. Areas are irregular in shape and range from
10 to 400 acres in size. Small areas that have
cobblestones and stones on the surface are common
in many of the mapped areas. The stones range to
as much as several feet in diameter. They are
indicated on the maps by a special feature symbol.
The Colby soil is sloping to strongly sloping and is
on the lower parts of the landscape. The Canyon soil
is on the higher and commonly steeper parts of the
complex. These soils have the profiles described as
representative of the Colby and Canyon series.

Included with these soils in mapping are areas of
Keith soils that make up as much as 20 percent of
some areas. They are in swales and on foot slopes
and fans near Colby soils. Also included are areas of
a soil that is similar to this Colby soil, but sandstone
or shale is at a depth between 20 and 40 inches; and
areas of clayey soils underlain by clay shale.

Colby and Canyon soils have low fertility. They
take in water readily, but the Canyon soil has very
low available water capacity. Runoff is medium or
rapid, depending on slope. The soils are subject to
erosion and soil blowing.

Most of the acreage is in native vegetation and is
used for range. A few small areas are cultivated.
Small grain and alfalfa are the main crops. Scat-
tered ponderosa pines, growing singly or in clumps,
are in some areas. Capability unit VIe-3; windbreak
group 10; Colby soil in Thin Upland range site,
Canyon soil in Shallow range site.

Demar Series

The Demar series consists of deep, nearly level to
gently sloping, moderately well drained, acid soils
that have a claypan. These soils are on terraces and
fans. They formed in alluvium derived from acid clay
shale.

In a representative profile the surface layer is
pale-brown loam about 5 inches thick. The subsoil,
about 27 inches thick, is brown silty clay loam in the
upper part and grayish-brown silty clay in the lower
part. It is very hard when dry and very firm when
moist. The lower part contains nests of gypsum. The
underlying material to a depth of 41 inches is light
brownish-gray shaly clay that has many mottles of
brownish yellow and bands of gypsum crystals. Be-
low a depth of 41 inches is light brownish-gray clay
shale. Except for the surface layer, the entire pro-
file is acid.

Demar soils have low fertility and available water
capacity. Permeability is very slow, and runoff is
medium.

These soils are used for range. The native vegeta-
tion is mainly short and mid grasses, sagebrush,
and pricklypear cactus.

Demar soils in Butte County are mapped only in
complex with Slickspots.

Representative profile of Demar loam in an area
of Slickspots-Demar complex, 0 to 6 percent slopes,
in native grass, 150 feet north and 1,440 feet east of
the southwest corner of sec. 33, T.9 N, R. 2 E.:

A2—0 to 5 inches, pale-brown (10YR 6/3) loam, dark grayish
brown (10YR 4/2) moist; very weak, thin, platy
structure parting to weak, fine, granular; slightly
hard, friable, slightly sticky; many roots; neutral;
abrupt, wavy boundary.

B21t—5 to 12 inches, brown (10YR 5/3) silty clay loam, dark
grayish brown (10YR 4/2) moist; moderate, coarse,
columnar structure; very hard, very firm, sticky
and plastic; light-gray (10YR 7/2) coatings on col-
umn tops; thin patchy clay films on faces of peds;
few roots; medium acid; clear, smooth boundary.

B22t—12 to 24 inches, grayish-brown (10YR 5/2) silty clay,
dark grayish brown (10YR 4/2) moist; moderate,
medium, blocky structure; very hard, very firm,
sticky and plastic; thin continuous clay films on
faces of peds; very few roots; very strongly acid;
clear, smooth boundary.

B3cs—24 to 32 inches, grayish-brown (10YR 5/2) silty clay,
dark grayish brown (10YR 4/2) moist; few, fine,
prominent, yellowish-brown (10YR 5/6) mottles;
weak, coarse, subangular blocky structure; very
hard, very firm, sticky and plastic; very few roots;
common fine nests of gypsum; extremely acid; grad-
ual, smooth boundary.

Cles—32 to 41 inches, light brownish-gray (10YR 6/2) shaly
clay, dark grayish brown (10YR 4/2) moist; many,
coarse, prominent, brownish-yellow (10YR 6/6) mot-
tles; weak, coarse, subangular blocky structure;
very hard, very firm; 30 to 50 percent fragments of
partly weathered shale, by volume; common bands,
about 3 millimeters thick, of gypsum crystals; ex-
tremely acid; gradual, smooth boundary.

C2—41 to 50 inches, light brownish-gray (10YR 6/2) clay
shale, grayish brown (10YR 5/2) moist; bedded platy
structure; very hard; many, coarse, prominent,
brownish-yellow (10YR 6/6) and yellowish-brown
(IO(Sif'R 5/6) iron stains on fracture faces; extremely
acid.

The solum ranges from 16 to 36 inches in thickness. Depth
to unweathered shale ranges from 36 to 50 inches. The soil
ranges from neutral to strongly acid in the upper 12 inches
and is very strongly acid or extremely acid below that depth.
The A2 horizon ranges from grayish brown to pale brown in
hue of 10YR or 2.5Y and is 3 to 8 inches thick. The B2t
horizon ranges from grayish brown to pale brown in hue of
10YR or 2.5Y and is 35 to 60 percent clay. The B21t horizon
has weak or moderate, medium or coarse, columnar struc-
ture; and the B22t horizon has moderate or strong, medium
or coarse, blocky. The B3cs and Cles horizons contain com-
mon or many nests and bands of gypsum crystals.

Demar soils are mapped with Slickspots; are near Broad-
hurst, Graner, and Grummit soils; and are similar to Arvada
and Hisle soils. They are more acid than Arvada and Hisle
soils. They differ from Broadhurst, Graner, and Grummit
soils and from Slickspots in having columnar structure in the
B2t horizon.

Dix Series

The Dix series consists of nearly level, somewhat
excessively drained loamy soils. These soils are on
stream terraces. They formed in sandy alluvium
that is underlain by sand and gravel at a depth of
less than 20 inches.

In a representative profile the surface layer is
about 7 inches thick. It is dark grayish-brown sandy
loam in the upper part and brown fine sandy loam
in the lower part. Below this is a 7-inch transition
layer of brown fine sandy loam that is slightly hard
whem dry and very friable when moist. The under-
lying material is about 3 inches of grayish-brown
gravelly clay loam over multicolored gravel and sand.
It is calcareous.

Dix soils have medium fertility and low available
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water capacity. Permeability is moderately rapid in
the subsoil and rapid in the underlying gravel and
sand. Runoff is slow. )

These soils are used mainly for range. Some areas
are cultivated. Alfalfa, corn, and small grain are the
main crops. The native vegetation is mainly short and
mid grasses, sedges, and pricklypear cactus.

Representative profile of Dix sandy loam, 0 to 3
percent slopes, in crested wheatgrass, 1,700 feet
north and 180 feet west of the southeast corner, sec.
14, T.8 N, R. 4 E.:

Apl—0 to 2 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, very fine, granular structure; soft, very fria-
ble; few small pebbles; mildly alkaline; clear,
smooth boundary.

Ap2—2 to 7 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 3/3) moist; weak, coarse, prismatic
structure; slightly hard, very friable; mildly alka-
line; abrupt, smooth boundary.

AC—7 to 14 inches, brown (10Yr 5/3) fine sandy loam, dark
brown (10YR 4/3) moist; weak, coarse, prismatic
structure; slightly hard, very friable; mildly alka-
line; clear, wavy boundary.

IIC1—14 to 17 inches, grayish-brown (2.5Y 5/2) gravelly clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
hard, friable; about 40 percent gravel; violent effer-
vescence; mildly alkaline; gradual, wavy boundary.

11C2—17 to 40 inches, multicolored gravel and sand; violent
effervescence; mildly alkaline.

Depth to gravelly material ranges from 10 to 20 inches. A
few pebbles are on the surface and in the profile about the
gravelly material. Depth to free carbonates ranges from 0 to
18 inches, but commonly is more than 10 inches. The A
horizon ranges from dark grayish brown to brown in hue of
10YR or 2.5Y. The AC horizon ranges from dark grayish
brown to pale brown in hue of 10YR or 2.5Y. It is sandy loam
or fine sandy loam and is 12 to 18 percent clay. The 1IC1
horizon ranges from gravelly clay loam to gravelly sand, but
in places it is nearly clean gravel.

Dix soils are near Altvan and Mawer soils. They are more
shallow over gravelly material than those soils. They are
deeper over gravel than Schamber soils.

Dix sandy loam, 0 to 3 percent slopes (DsA)—
This soil is on terraces along streams. Very gentle
undulations commonly occur throughout the irregu-
larly shaped areas, which range from 10 to 80 acres
in size.

Included with this soil in mapping are areas of
Altvan and Mawer soils. These included soils are
less than 5 acres in size and make up less than 20
percent of any given area.

This Dix soil takes in water readily, but it has low
available water capacity and is too droughty for
dryland cultivation. Cultivated areas are subject to
soil blowing.

Some of the acreage is in native grass and is used
for range. Other areas are cultivated. Many culti-
vated areas are irrigated. Alfalfa, corn, and small
grain are the main crops under irrigation. Small
grain is the main dryfarmed crop. Conservation of
moisture is the main concern in management. Shallow
to Gravel range site; capability units IVse-1 irrigated
and VIs4 dryland; windbreak group 10.

Epsie Series

The Epsie series consists of shallow, gently slop-
ing to steep, well-drained, saline clayey soils on

uplands. These soils formed in material weathered
from highly saline shale.

In a representative profile the surface layer is
light olive-gray clay about 2 inches thick. The un-
derlying material extends to a depth of 14 inches. It
is calcareous, light olive-gray clay in the upper part
and calcareous, gray and light olive-gray shaly clay
in the lower part. It is very hard when dry and very
firm when moist. It contains fragments of shale and
many spots of segregated salts. Below a depth of 14
inches is soft shale. . )

Epsie soils have low fertility and very low availa-
ble water capacity. Permeability is very slow, and
runoff is rapid.

These soils are used entirely for range. The native
vegetation is a sparse cover of Nuttall saltbush,
greasewood, Montana wheatgrass, and annual salt-
bush.

Re;presentative profile of Epsie clay in an area of
Epsie-Shale land complex, 9 to 45 percent slopes, in
native grass, 2,300 feet south and 1,550 feet east of
the northwest corner of sec. 21, T. 11 N, R. 2 E.

A1—0 to 2 inches, light olive-gray (5Y 6/2) clay, olive gray (5Y
4/2) moist; weak, platy crust parting to moderate,
fine, granular structure; hard, firm, very sticky and
very plastic; few fine segregations of salts; slight
effervescence; mildly alkaline; abrupt, smooth
boundary.

Clsa—2 to 7 inches, light olive-gray (5Y 6/2) clay, olive gray
(5Y 4/2) moist; massive; very hard, very firm, very
sticky and very plastic; common fragments of shale;
many fine segregations of salts; slight effervesc-
ence; mildly alkaline; gradual, wavy boundary.

(2sa—7 to 14 inches, gray (5Y 5/1) and light olive-gray (5Y
6/2) shaly clay, dark olive gray (5Y 3/2) and olive gray
(5Y 4/2) moist; massive; very hard, very firm, very
sticky and very plastic; more than 60 percent partly
weathered shale fragments; many fine segregations
of salts; slight effervescence; moderately alkaline;
gradual, wavy boundary.

C3—14 to 30 inches, gray (5Y 6/1) soft shale, olive gray (5Y
4/2) moist; bedded, thin, platy structure; moderately
alkaline.

Depth to bedded shale ranges from 6 to 20 inches. Colors
throughout the soil are relatively uniform and are inherited
from the parent shale. They range from gray to light brown-
ish gray in hue of 5Y or 2.5Y. Iron-manganese concretions are
scattered on the surface in most areas. The soil is silty clay,
clay, or shaly clay and ranges from 50 to 60 percent clay.
Salinity is low or medium in the A horizon, medium to very
high in the C horizon above the shale, and high or very high in
the underlying shale.

Epsie soils are near Lismas, Swanboy, and Wasa soils.
They are more saline than those soils. They are more shallow
over shale than Swanboy and Wasa soils.

Epsie clay, 3 to 25 percent slopes (EpD).—This
gently sloping to hilly soil is in irregularly shaped
areas that range from 40 to more than 500 acres in
size. Areas are dissected by many drainageways
and small gullies. Crusts of white salts and many
iron-manganese concretions commonly are on the
surface.

Included with this soil in mapping are areas of
Shale land. These outcrops of shale are on the
higher and steeper parts of the landscape and make
up less than 15 percent of any given area. The shale
is very saline.

This soil has low fertility and is high in content of
salts. It takes in water very slowly and has very low
available water capacity. Runoff is rapid.
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Figure 12.—Sparse vegetation on Epsie-Shale Land complex, 9 to 45 percent slopes.

All the acreage is used for range. The vegetative
cover 18 very sparse. Saline Upland range site;
capability unit VIIs-3; windbreak group 10.

Epsie-Shale land complex, 9 to 45 percent slopes
(EsE).—This rolling to steep mapping unit is about
75 percent Epsie soils and 25 percent Shale land.
Areas range from about 100 to 4,000 acres in size
and are dissected by many drainageways and un-
crossable gullies. Crusts of white salts and small
iron-manganese concretions commonly are scattered
on the surface. The Epsie soil has the profile described
as representative of the Epsie series. Shale land is on
narrow ridges and on the steep sides of eroding drain-
ageways. It consists of outcrops of very saline shale
that is unaltered or only slightly altered by weather-
ing.

Included with these soils in mapping are areas of
a soil that is similar to Epsie soils but less than 6
inches deep over shale.

These soils take in water very slowly and have
very low available water capacity. Runoff is rapid or
very rapid, and geologic erosion is active.

All the acreage is used for range. The vegetative
cover 1S very sparse and consists mainly of salt-
tolerant plants (fig. 12). Areas of Shale land are bare
or nearly bare of vegetation. Epsie soil in Saline
Upland range site, capability unit VI1Is-3, and wind-

break group 10; Shale land in capability unit VIIIs-2
and not assigned to a range site or windbreak
group.

Glenberg Series

The Glenberg series consists of deep, nearly level
to gently sloping, well-drained, calcareous loamy
soils. These soils are on bottom land and low ter-
races. They formed in loamy and sandy alluvium.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 6 inches thick.
The underlying material to a depth of 385 inches is
grayish-brown fine sandy loam that is slightly hard
when dry and very friable when moist. Below a
depth of 35 inches is light brownish-gray loamy
sand. The entire profile is calcareous.

Glenberg soils are susceptible to soil blowing. In
some areas they are subject to flooding. They have
low fertility and moderate available water capacity.
Permeability is moderately rapid to a depth of 35
inches and rapid below. Runoff is slow.

Many areas are irrigated. Alfalfa, corn, and edible
beans are the main crops. Other areas are in native
grass and are used for grazing or hay. The native
vegetation is mid and tall grasses and an under-
story of short grasses. Scattered native trees and
shrubs grow along stream channels in many areas.
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Representative profile of Glenberg fine sandy
loam, 0 to 2 percent slopes, in a cultivated area, 300
feet north and 2,410 feet west of the southeast
corner of sec. 22, T.8 N.,, R. 6 E.:

Ap—O0 to 6 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; very weak,
fine, granular structure; slightly hard, very friable;
many roots; slight effervescence; neutral; abrupt,
smooth boundary.

C1—6 to 35 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; massive;
slightly hard, very friable; common roots in upper
part, few in lower part; strong effervescence; mildly
alkaline; clear, wavy boundary.

C2--35 to 60 inches, light brownish-gray (10YR 6/2) loamy
sand, dark grayish brown (10YR 4/2) moist; single
grained; loose, very friable; strong effervescence;
mildly alkaline.

Depth to free carbonates is less than 10 inches. The A
horizon ranges from grayish brown to pale brown in hue of
10YR or 2.5Y. In places it is darker colored in the upper 1 to
5 inches. It commonly is fine sandy loam, but ranges from
sandy loam to clay. The C horizon ranges from grayish
brown to pale brown in hue of 10YR or 2.5Y. It is fine sandy
loam that is less than 18 percent clay and more than 15
percent sand coarser than very fine sand. The profile com-
monly is stratified with material ranging from loamy fine
sand to silt loam, and in places it contains thin lenses of clay.

Glenberg soils are on bottom land along with Haverson
and Lohmiller soils. They are more sandy than those soils.

Glenberg fine sandy loam, 0 to 2 percent slopes
(GgA)—This soil is on low terraces along the Belle
Fourche River. It has the profile described as repre-
sentative of the series. Areas are irregular in shape
and range from 5 to 300 acres in size.

Included with this soil in mapping are areas of
Haverson, Lohmiller, and Mawer soils. Haverson
and Lohmiller soils are in small areas where the
alluvium is more clayey. Mawer soils are in areas
less than 2 acres in size where pockets of gravel are
within a depth of 40 inches.

This Glenberg soil takes in water readily and has
moderate available water capacity. Fertility is low.
Soil blowing is a hazard in cultivated areas.

Many areas are irrigated. Corn, alfalfa, barley,
and edible beans are the main crops. Controlling soil
blowing is the main concern in management. Sandy
range site; capability- units Ile-3 irrigated and IVe-6
dryland; windbreak group 2.

Glenberg fine sandy loam, 2 to 6 percent slopes
(GgB).—This soil is on bottom land and low terraces
along the Belle Fourche River and its main tribu-
taries. Areas are mostly long and narrow and range
from 3 to 25 acres in size.

This soil takes in water readily and has moderate
available water capacity. It has low fertility. Runoff
is slow, but water erosion and soil blowing are
hazards in cultivated areas.

Many areas are irrigated. Alfalfa and corn are the
main crops. Other areas are in native grass and are
used for grazing. Controlling soil blowing and ero-
sion is the main concern in management. Sandy
range site; capability units IIle-4 irrigated and I'Ve-
7 dryland; windbreak group 2.

Glenberg and Haverson soils (0 to 3 percent
slopes) (Gh).—Some areas of this mapping unit are
mostly Glenberg soils, some are mainly Haverson
soils, and others consist of both soils in proportions
that differ from one area to another. Areas are cut
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by overflow channels and meander scars and conse-
quently have an uneven, very gently undulating
surface. The Glenberg soil, commonly on low ridges
and mounds, has a profile similar to the one de-
scribed as representative of the Glenberg series, but
in places the surface layer is loamy sand. The Hav-
erson soil, in the smoother areas, has the profile
described as representative of the Haverson series.
Recently deposited sediment from mining commonly
is on the surface in areas adjacent to the channels
of Whitewood Creek and the Belle Fourche River
below its confluence with Whitewood Creek.

Included with these soils in mapping are areas of
Lohmiller soils in some of the meander scars and
areas of soils that are more sandy or more gravelly
than Glenberg soils.

These soils have low fertility. Available water
capacity is moderate or high. Runoff is slow, and
most areas are subject to flooding.

Cultivation is impractical in most places because
the areas are narrow and are cut by stream chan-
nels. Most of the acreage is in native vegetation and
is used for range, hay, and wildlife habitat. The
native vegetation is tall and mid grasses and scat-
tered native trees and shrubs. Overflow range site;
capability unit VIw-3; windbreak group 10.

Graner Series

The Graner series consists of deep, gently undu-
lating to hilly, well-drained, acid clayey soils on
uplands. These soils formed in wind-deposited
clayey material that contains many fine fragments
of shale. ) ) )

In a representative profile the surface layer is
grayish-brown clay about 6 inches thick. The under-
lying material is grayish-brown clay that is slightly
hard when dry and friable when moist. The entire
profile contains many fragments of shale and is
very strongly acid or extremely acid.

Graner soils have low fertility and low or moder-
ate available water capacity. Permeability is moder-
ate, and runoff is slow. Erosion and soil blowing are
hazards. )

Most areas are used for range. The native vegeta-
tion is mainly mid and tall grasses.

Representative profile of Graner clay, 3 to 25
percent slopes, in native grass, 1,800 feet west and
500 feet north of the southeast corner of sec. 4, T. 9
N, R.1E.:

A1—0 to 6 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YR 3/2) moist; weak, very fine,
granular structure; soft, friable; many roots; many
very fine shale fragments; very strongly acid; clear,
smooth boundary.

C1—6 to 20 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YR 3/2) erushing to dark grayish
brown (10YR 4/2) moist; weak, medium and coarse,
subangular blocky strueture; slightly hard, friable;
common roots; many very fine shale fragments;
very strongly acid; gradual boundary.

C2—20 to 60 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (10YR 3/2) crushing to dark grayish
brown (10YR 4/2) moist; very weak, coarse, suban-
gular blocky structure parting to weak, fine, granu-
lar; slightly hard, friable; few roots; many very fine
shale fragments; extremely acid.

Colors of the soil are inherited from the parent material.
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Figure 13.—Blowout in Graner clay, 3 to 25 percent slopes.

The entire profile is clay and ranges from 60 to 70 percent
clay. The soil ranges from strongly acid to extremely acid.
The A1l horizon ranges from dark gray to light brownish
gray in hue of 10YR or 2.5Y and contains less than 1 percent
more organic matter than the C horizon. The Al horizon
contains common to many very fine fragments of partly
weathered shale. The C horizon ranges from grayish brown
to light olive gray in hues of 10YR to 5Y. It is more than 50
percent very fine fragments of partly weathered shale.
Graner soils are near Broadhurst, Demar, and Grummit
soils. They are more friable than Broadhurst soils. They do
not have the columnar structure that is characteristic of
Demar soils. They are deeper over shale than Grummit soils.

Graner clay, 3 to 25 percent slopes (GnC).—This
gently undulating to hilly soil is on uplands. Areas
are irregular in shape and range from 40 to several
hundred acres in size.

Included with this soil in mapping are areas of
Grummit soils on the shoulders of drainageways
and on the higher parts of the landscape. Also
included in some areas, commonly near the Grum-
mit soil, are areas of a soil that is similar to this
Graner soil, but the underlying shale is at depths
between 20 and 40 inches.

This soil takes in water readily and has low or
moderate available water capacity. It blows easily,
and areas of active soil blowing are common (fig. 13).
The soil also is susceptible to erosion, and small

gullies are common in sloping to moderately steep
areas.

All the acreage is in native vegetation and is used
for range. Controlling soil blowing and erosion is the
main concern in management, Porous Clay range
site; capability unit Vle-4; windbreak group 10.

Grummit Series

The Grummit series consists of shallow, gently
sloping to steep, well-drained, acid clayey soils on
uplands. These soils formed in very fine clay and
shale particles weathered from the underlying acid
shale. In places the soil material has been reworked
by wind.

In a representative profile the surface layer is
light brownish-gray, very strongly acid clay about 3
inches thick. The underlying material to a depth of
17 inches is grayish-brown, extremely acid clay and
shaly clay that contains many fragments of shale. It
is soft when dry and friable when moist. Below this
18 gray shale (fig. 14).

Grummit soils have low fertility and very low
available water capacity. Permeability is moderate
above the shale, and runoff is medium or rapid.
Erosion and soil blowing are severe hazards.



Figure 14.—Profile of Grummit clay, 3 to 25 percent slopes, show-
ing underlying shale.

These soils are used for range. The native vegeta-
tion is mainly short and mid grasses.

Representative profile of Grummit clay, 3 to 25
percent slopes, in native grass, 200 feet east and
1,?\?0 If{eet north of the southwest corner of sec. 30, T.
9N,R.2E.

A1—0 to 3 inches, light brownish-gray (10YR 6/2) clay, dark
grayish brown (10YR 4/2) moist; moderate, fine,
granular structure; loose, friable; many roots; many
very fine shale fragments; very strongly acid; clear,
smooth boundary.

C1—3 to 7 inches, grayish-brown (10YR 5/2) clay, dark gray-
ish brown (10YR 4/2) moist; weak, coarse, subangu-
lar blocky structure; soft, friable; many roots; many
very fine shale fragments; extremely acid; gradual
boundary.
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C2-—17 to 17 inches, grayish-brown (10YR 5/2) and gray (2.5Y
5/1) shaly clay, dark grayish brown (10YR 4/2) and
dark gray (2.5Y 4/1) moist; weak, coarse, subangular
blocky structure; soft, friable; common roots; many
very fine, fine, and medium shale fragments; ex-
tremely acid; clear, smooth boundary.

C3—17 to 40 inches, gray (10YR 6/1) brittle platy shale, dark
gray (10YR 4/1) moist; common, medium, distinct,
yellowish-brown (10YR 5/8) stains; very hard; ex-
tremely acid.

Depth to shale ranges from about 5 to 20 inches. Colors
throughout the profile are inherited from the parent shale.
The horizons above the bedded shale range from about 55 to
65 percent clay. Consistence ranges from loose to hard when
dry. The soil ranges from strongly acid to extremely acid.
The Al horizon ranges from gray to light brownish gray in
hue of 10YR or 2.5Y and contains less than 1 percent more
organic matter than the C horizon. The C horizon ranges
from gray to light olive gray in hues of 10YR to 5Y. The C1
horizon is 5 to 20 percent weathered shale fragments, and
the C2 horizon is 30 to more than 50 percent. The underlying
fissile shale is very hard and brittle, but the hardness is less
than 3 on the Mohs’ scale.

Grummit soils are near Broadhurst, Demar, and Graner
soils. They are shallower over bedded shale than those soils.
They are more acid than Lismas and Midway soils, which
also are shallow over shale.

Grummit clay, 3 to 25 percent slopes (GrE).—This
soil is in irregularly shaped areas that range from
10 to several hundred acres in size. Eroding drain-
ageways and small gullies are common. In some
areas below high terraces, the upper few inches of
the soil is more alkaline and is harder and firmer than
in the profile described as representative of the series.

Included with this soil in mapping are areas of
Graner soils, commonly on fans in the lower parts of
the landscape below Grummit soils.

This soil has low fertility and very low available
water capacity. It is susceptible to erosion and soil
blowing.

This soil is used for range. It is not suitable for
cultivation. Shallow range site; capability unit VIs-
2; windbreak group 10.

Hanly Series

The Hanly series consists of deep, nearly level,
well-drained sandy soils on bottom land along major
streams. These soils formed in sandy alluvium.

In a representative profile the surface layer is
grayish-brown loamy fine sand about 5 inches thick.
The underlying material to a depth of 34 inches is
calecareous, grayish-brown loamy fine sand that is
soft when dry and very friable when moist. Below a
depth of 34 inches is calcareous, grayish-brown
loamy sand.

Hanly soils have low fertility and available water
capacity. Permeability is rapid, and runoff is slow.
Most areas are subject to stream flooding. Soil
blowing is a severe hazard.

All the areas are in native vegetation and are
used for range. The native vegetation is mainly mid
and tall grasses.

Representative profile of Hanly loamy fine sand,
in native grass, 1,900 feet west and 700 feet north of
the southeast corner of sec. 23, T. 14 N., R. 6 E.:

Al1—0 to 5 inches, grayish-brown (2.5Y 5/2) loamy fine sand,
dark grayish brown (2.5Y 4/2) moist; weak, very fine,

granular structure; soft, very friable; many roots;
mildly alkaline; clear, smooth boundary.
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C1—S5 to 34 inches, grayish-brown (2.5Y 5/2) loamy fine sand,
dark grayish brown (2.5Y 4/2) moist; single grained;
soft, very friable; many roots in upper part, few in
lower part; slight effervescence; mildly alkaline;
clear, smooth boundary.

C2—34 to 60 inches, grayish-brown (2.5Y 5/2) loamy sand,
dark grayish brown (2.5Y 4/2) moist; single grained;
}pose, very friable; slight effervescence; mildly alka-

ine.

Depth to carbonates is less than 10 inches. The Al horizon
ranges from dark grayish brown to light brownish gray in
hue of 2.5Y or 10YR. In places the upper 1 to 3 inches is
darker colored. The Al horizon ranges from loamy fine sand
to loam. The C horizon ranges from grayish brown to pale
yellow. It averages loamy fine sand or coarser and commonly
1s stratified with coarser and finer textured material.

Hanly soils are near Assinniboine, Chinook, and Zeona
soils. They do not have the B horizon that is characteristic of
Assinniboine and Chinook soils, and they contain more sand.
They are more stratified and more calcareous than Zeona
soils.

Hanly loamy fine sand (0 to 3 percent slopes)
(Ha)—This soil is on bottom land. Areas range up to
several miles long and from 200 to 1,000 feet wide.
The surface commonly is uneven or hummocky.

Included with this soil in mapping are areas of
Zeona soils on the outer edges of the areas where
they merge into uplands. Also included, in some
areas, are Loamy alluvial land and Saline alluvial
land. Included soils make up less than 15 percent of
any given area.

This Hanly soil takes in water readily, but is
droughty. It has low fertility. It is subject to flood-
ing and blows easily.

All the acreage is in native vegetation and is used
for range. Controlling soil blowing is the main
concern in management. Sands range site; capabil-
ity unit VIe-8; windbreak group 7.

Haverson Series

The Haverson series consists of deep, nearly level
to gently sloping, well-drained, calcareous loamy
soils. These soils are on bottom land and low ter-
races along streams. They formed in alluvium.

In a representative profile the surface layer is
about 6 inches thick. The upper part is grayish-
brown loam, and the lower part is grayish-brown silt
loam. The underlying material to a depth of 14
inches is light brownish-gray loam and silt loam.
Below a depth of 14 inches is light brownish-gray
stratified loam and silt loam that has thin layers of
loamy fine sand. The entire profile is calcareous.

Haverson soils have low fertility and high availa-
ble water capacity. Permeability is moderate, and
runoff is slow or medium. Most areas are seldom
flooded. Soil blowing is a severe hazard.

Many areas are used for irrigated crops. Alfalfa,
corn, and edible beans are the main irrigated crops.
Other areas are in native vegetation. The native
vegetation is mid and short grasses and stringers of
native trees along stream channels.

Representative profile of Haverson loam in an
area of Glenberg and Haverson soils, formerly culti-
vated and now in grass, 2,100 feet north and 1,235
f}'{zet \IJEvest of the southeast corner of sec. 11, T. 8 N.,

.4 E..

Apl—o0 to 2 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) moist; weak, fine, granu-
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lar structure; slightly hard, very friable; many
roots; slight effervescence; mildly alkaline; clear,
smooth boundary.

Ap2—2 to 6 inches, grayish-brown (10YR 5/2) silt loam, dark
grayish brown (10YR 4/2) moist; weak, medium and
coarse, subangular blocky structure; slightly hard,
very friable; many roots; slight effervescence;
mildly alkaline; abrupt, smooth boundary.

C1—6 to 9 inches, light brownish-gray (10YR 6/2) loam, dark
grayish brown (10YR 4/2) moist; very weak, mgdlum
and coarse, subangular blocky structure; slightly
hard, very friable; common roots; strong effervesc-
ence; mildly alkaline; clear, wavy boundary:

C2—9 to 14 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) moist; very weak,
coarse, prismatic structure; slightly hard, very fria-
ble; common roots; mildly alkaline; gradual, wavy
boundary. .

C3—14 to 60 inches, light brownish-gray (10YR 6/2) stratified
loam and silt loam that has thin lenses of loamy fine
sand, dark grayish brown (10YR 4/2) moist; massive;
slightly hard, very friable; few roots; strong effer-
vescence; mildly alkaline.

Depth to free carbonates is less than 10 inches. The A
horizon commonly ranges from grayish brown to pale brown
in hue of 10YR or 2.5Y, but in some areas the upper part is
very dark grayish brown or darker when moist. The A
horizon commonly is loam, but it ranges from fine sandy
loam to silty clay loam or clay loam. The C horizon ranges
from very fine sandy loam to light clay loam and is 18 to 35
percent clay. The C horizon commonly is stratified with thin
layers of coarser and finer textured material.

Haverson soils are mapped with Glenberg soils and are
near Lohmiller soils. They contain more clay than Glenberg
soils and less clay than Lohmiller soils.

Haverson loam, 0 to 2 percent slopes (HeA)—This
soil is on bottom land and low terraces mainly along
the Belle Fourche River. Areas are irregular in
shape and range from 5 to 200 acres in size.

Included with this soil in mapping are areas of
Glenberg and Lohmiller soils. Also included are
small areas of Dix and Mawer soils that have gravel
at a depth of less than 40 inches. . )

This Haverson soil has low fertility. It takes in
water readily and has high available water capac-
ity. Runoff is slow. Most areas are seldom flooded.

Many areas are cultivated and are irrigated. The
soil is well suited to all crops commonly grown
under irrigation in the county. Water management
is the main concern in irrigated areas. Conservation
of moisture is the main concern in dryland areas.
Silty range site; capability units I-3 irrigated and
I1Ie-2 dryland; windbreak group 1.

Haverson loam, 2 to 6 percent slopes (HeB).—This
soil is on bottom land and low terraces along the
Belle Fourche River and its main tributaries. Areas
commonly are long and narrow and range from 3 to
20 acres in size. Slopes are short and irregular.

This soil has low fertility. It takes in water readily
and has high available water capacity. Runoff is
medium. Erosion and soil blowing are hazards in
cultivated areas.

Many areas are used for irrigated crops. Alfalfa
and corn are the main crops. Other areas are in
native grass and are used for grazing. Controlling
erosion and soil blowing is the main concern in
management. Silty range site; capability units IIle-
3 irrigated and IIle-1 dryland; windbreak group 1.

Hisle Series
The Hisle series consists of moderately deep,
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nearly level to sloping, well drained or moderately
well drained loamy soils that have a claypan subsoil.
These soils are on uplands. They formed in clayey
material either washed in from adjacent soils or
weathered in place from the underlying shale.

In a representative profile the surface layer is
gray loam about 2 inches thick. The subsoil, about
14 inches thick, is grayish-brown clay that is ex-
tremely hard when dry and very firm when moist.
The underlying material to a depth of 35 inches is
grayish-brown clay that contains many spots and
streaks of lime and salts. Below a depth of 35 inches
is multicolored, bedded shale.

Hisle soils have low fertility and low or very low
available water capacity. Permeability is very slow,
and runoff is slow to rapid.

These soils are used almost entirely for range.
The native vegetation is mainly short and mid
grasses, sagebrush, and pricklypear cactus.

Representative profile of Hisle loam, 0 to 9 per-
cent slopes, in native grass, 150 feet south and 1,900
fReeg %ast of the northwest corner of sec. 16, T. 8 N.,

A2—0 to 2 inches, gray (10YR 6/1) loam, dark grayish brown
(10YR 4/2) moist; moderate, thin, platy structure
parting to weak, very fine, granular; soft, friable;
many roots; slightly acid; abrupt, smooth boundary.
to 5 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate, medium
and coarse, columnar structure parting to moder-
ate, medium and coarse, blocky; extremely hard,
very firm; common roots; gray (10YR 6/1) silt coat-
ings on column tops; thin continuous clay films on
vertical and horizontal faces of peds; mildly alka-
line; clear, smooth boundary.
to 16 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate, medium
and coarse, prismatic structure parting to moder-
ate, medium and coarse, blocky; extremely hard,
very firm; thin continuous clay films on vertical and
horizontal faces of peds; few roots; moderately alka-
line; clear, smooth boundary.

Cleasa—16 to 35 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak, medium and
coarse, prismatic structure parting to weak, me-
dium and coarse, subangular blocky; very hard,
very firm; very few roots; thin patchy clay films;
many segregations of lime and salts; strong effer-
vescence; mildly alkaline; abrupt, wavy boundary.

C2—35 to 50 inches, gray (N 5/0), grayish-brown (2.5Y 5/2),
and pale-olive (5Y 6/3) platy clay shale; shale is
partly weathered in the upper part; mildly alkaline.

Depth to bedded shale ranges from 20 to 40 inches. The A2
horizon ranges from grayish brown to light gray in hue of
10YR or 2.5Y. It commonly is loam, but in places it is silt
loam, clay loam, or silty clay loam and ranges from 1 to 3
inches in thickness. The B2t horizon ranges from dark
grayish brown to light olive gray in hues of 10YR to 5Y. It is
clay or clay loam and ranges from 35 to 60 percent clay. The
B2t horizon has weak to strong, columnar and prismatic
structure parting to moderate or strong blocky. The colum-
nar structure is not well defined in some places. The B3 and
C horizons contain common or many segregations of salt and
carbonates. In a few places the underlying shale is calcar-
eous.

Hisle soils are near Arvada, Kyle, Pierre, Swanboy, and
Wasa soils and are mapped with Slickspots. They are more
shallow over shale than Arvada soils. They have an A2
horizon and a B horizon that has stronger prismatic or
columnar structure than Kyle, Pierre, Swanboy, and Wasa
soils. They differ from Slickspots in having distinct A2 and
B2t horizons and in having segregations of salts deeper in
the profile.

B21t—2

B22t—5

Hisle loam, 0 to 9 slopes (HIB).—This soil is in
irregularly shaped areas that range from 10 to 500
acres in size. The surface is uneven in places, and
scattered low spots or small depressions range to as
much as several feet in diameter. This soil has the
profile described as representative of the series.

Included with this soil in mapping are areas of
Kyle, Pierre, Swanboy, and Wasa soils. These soils
have longer, smoother slopes than this Hisle soil.
Also included are areas of Slickspots in small
depressions. Included soils make up less than 20
percent of any given area.

This Hisle soil has low fertility. It takes in water
very slowly and has low or very low available water
capacity. Tilth is very poor in cultivated areas.

Most of the acreage is in native grass and is used
for range. The soil is not suitable for cultivation.
Thin Claypan range site; capability unit VIs-3;
windbreak group 10.

Hisle-Slickspots complex, 0 to 9 percent slopes
(HsB).—This mapping unit is about 60 percent Hisle
soils and 40 percent Slickspots. The surface is un-
even, and small mounds and ridges rise 4 to 6 inches
above small depressions that range from 10 to 50
feet in diameter. The Hisle soil is on the mounds and
ridges. Slickspots consists of massive clay that com-
monly has visible salts at or near the surface. It is
in the small depressions.

Included with this complex in mapping are small
areas of Arvada, Kyle, Pierre, Swanboy, and Wasa
soils. Arvada and Swanboy soils are in the lower
parts of the landscape on fans and along drainage-
ways. Kyle, Pierre, and Wasa soils are on some of
the rises.

This unit has very poor tilth and takes in water
very slowly. Runoff ranges from slow to rapid in the
Hisle soil and ponds in the small depressions of
Slickspots until the water evaporates.

All the acreage is in native vegetation and is used
for range. The Slickspots parts are barren or nearly
barren of vegetation. Hisle soil in Thin Claypan
range site, capability unit VIs-3, and windbreak
group 10, Slickspots in capability unit VIIIs-3 and
not assigned to a range site or windbreak group.

Keith Series

The Keith series consists of deep, nearly level to
sloping, well-drained silty soils. These soils are on
terraces and fans. They formed in loess or in deep
silty alluvium.

In a representative profile the surface layer is
about 6 inches of silt loam that is dark grayish
brown in the upper part and brown in the lower
part. The subsoil, about 14 inches thick, is brown
heavy silt loam in the upper part and grayish-brown
silt loam in the lower part. It is slightly hard when
dry and friable when moist. The lower part is calcar-
eous. The underlying material is calcareous, light-
ig:ray silt loam that contains spots and streaks of soft
ime.

Keith soils have medium natural fertility and
high available water capacity. Permeability is mod-
erate, and runoff is slow or medium.
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Many areas are cultivated. Alfalfa, corn, and edi-
ble beans are the main irrigated crops. Alfalfa and
small grain are the main dryfarmed crops. Some
areas are in native grass and are used for range and
hay. The native vegetation is mid and short grasses.

Representative profile of Keith silt loam, 0 to 2
percent slopes, in native grass, 1,340 feet south and
2N5 fﬁet west of the northeast corner of sec. 32, T. 8

. R.1E.:

Al11—0 to 2 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) moist; very
weak, fine, granular structure; loose, friable; many
roots; neutral; clear, smooth boundary.

Al2—2 to 6 inches, brown (10YR 4/3) silt loam, dark brown
(10 YR 3/3) moist; weak, fine and medium, subangu-
lar blocky structure; slightly hard, friable; many
roots; thin patchy clay films; neutral; clear, smooth
boundary.

B2t—6 to 13 inches, brown (10YR 5/3) heavy silt loam, dark
brown (10YR 3/3) moist; moderate, medium, pris-
matic structure parting to moderate, medium, sub-
angular blocky; slightly hard, friable; common
roots; thin continuous clay films; neutral; clear,
wavy boundary.

B3ca—13 to 20 inches, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) moist; weak, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; slightly hard, friable; few roots;
thin patchy clay films; few fine segregations of lime;
strong effervescence; mildly alkaline; gradual, wavy
boundary.

Clca——20 to 32 inches, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5/2) moist; very weak, medium, suban-
gular blocky structure; hard, friable; few roots;
common medium segregations of lime; violent effer-
vescence; mildly alkaline; gradual, wavy boundary.

C2ca—32 to 60 inches, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5/2) moist; massive; slightly hard, fria-
ble; few fine segregations of lime; violent efferves-
cence; mildly alkaline.

The solum ranges from 15 to 30 inches in thickness. Depth
to carbonates ranges from about 10 to 25 inches. The Al
horizon ranges from dark grayish brown to brown. It com-
monly is silt loam, but in places it is loam or very fine sandy
loam. The Al horizon is 5 to 10 inches thick. The B2t horizon
ranges from dark brown to grayish brown. It is silt loam or
silty clay loam and is 22 to 35 percent clay. It has weak or
moderate, prismatic structure. The B3 and C horizons range
from grayish brown to pale yellow in hue of 10YR or 2.5Y.
'II‘he C horizon ranges from very fine sandy loam to silty clay
oam.

Keith soils are near Altvan, Canyon, Colby, Lakoa, Manter,
Mawer, Savo, and Vale soils. They are more silty and are
deeper over sand and gravel than Altvan soils. They are
deeper over bedrock than Canyon soils. They contain less
clay in the B horizon than Lakoa soils and do not have the
A2 horizon that is characteristic of those soils. They contain
less sand than Manter and Mawer soils. They have B and C
hqu'izons that have colors of less reddish hues than Vale
soils.

Keith silt loam, 0 to 2 percent slopes (KeA).—This,

soil is on terraces and fans. Areas are irregular in
shape and range from 10 to 500 acres in size. This
soil has a profile similar to the one described as
representative of the series, but in a few places the
surface layer and subsoil are thinner and the depth
to lime is less than 10 inches.

This soil has medium fertility. Available water
capacity is high. The soil takes in water readily, and
runoff is slow.

Many areas are cultivated. Small grain and al-
falfa are the main dryfarmed crops. Corn, alfalfa,
edible beans, and small grain are the main irrigated
crops. Other areas are in native grass and are used
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for range. Conservation of moisture is the main
concern in management. Silty range site; capability
units I-2 irrigated and Ille-1 dryfarmed; windbreak
group 3.

Keith silt loam, 2 to 6 percent slopes (KeB).—This
soil is on fans and terraces. Slopes are long and
smooth. Areas are irregular in shape and range
from 20 to 200 acres in size. This soil has a profile
similar to the one described as representative of the
series, but in places the surface layer and subsoil
are thinner and the depth to lime is less than 10
inches.

This soil has medium fertility. Available water
capacity is high. Runoff is medium. Erosion and soil
blowing are hazards in cultivated areas.

Some of the acreage is cultivated. Small grain and
alfalfa are the main dryfarmed crops. Corn, alfalfa,
and small grain are the main irrigated crops. Other
areas are in native grass and are used for range.
Controlling erosion is the main concern in manage-
ment. Silty range site; capability units IIle-2 irri-
gated and IIle-1 dryland; windbreak group 3. )

Keith silt loam, 6 to 9 percent slopes (KeC).—This
soil is in irregularly shaped areas that range from
10 to 100 acres in size. It has a profile similar to the
one described as representative of the series, but in
places the surface layer and subsoil are thinner and
the depth to lime is less than 10 inches.

Included with this soil in mapping are areas of
Colby soils on rounded knolls or on the higher parts
of the landscape. Also included in places are areas of
a soil that is similar to this Keith soil, but the
surface layer is lighter colored.

This soil has medium fertility. Available water
capacity is high. Runoff is medium. Cultivated areas
erode easily. )

Most of the acreage is in native grass and is used
for range. Small grain and alfalfa are the main
crops in the few cultivated areas. Controlling ero-
sion is the main concern in management. Silty
range site; capability unit I'Ve-1; windbreak group 3.

Kyle Series

The Kyle series consists of deep, level to sloping,
well-drained clayey soils on terraces and upland
fans. These soils formed in clayey material weath-
ered from neutral or alkaline shale, either in place
or washed in from adjacent soils.

In a representative profile the surface layer is
about 3 inches of clay that is light brownish gray in
the upper part and grayish brown in the lower part.
The subsoil, about 17 inches thick, is calcareous,
grayish-brown clay that is very hard when dry and
very firm when moist. The underlying material is
calcareous, grayish-brown clay that contains spots
and streaks of soft lime.

Kyle soils have low fertility and low or moderate
available water capacity. Permeability is very slow,
and runoff is slow or medium.

Some of the areas are cultivated, and others are
in native grass and are used for range. Wheat is the
main dryfarmed crop, and alfalfa is the main irri-
gated crop. The native vegetation is mainly mid and
short grasses.
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Representative profile of Kyle clay, 2 to 6 percent
slopes, in native grass, 1,000 feet west and 300 feet
north of the southeast corner of sec. 12, T. 11 N., R. 8
E.:

A11—0 to 1 inch, light brownish-gray (2.5Y 6/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak, fine, granular
structure; hard, firm, sticky and plastic; mildly al-
kaline; abrupt, smooth boundary.

A12—1 to 3 inches, grayish-brown (2.5Y 5/2) clay, dark gray-
ish brown (2.5Y 4/2) moist; weak, medium, suban-
gular blocky structure; very hard, very firm, sticky
and plastic; mildly alkaline; clear, smooth boundary.

B2—3 to 12 inches, grayish-brown (2.5Y 5/2) clay, dark gray-
ish brown (2.5Y 4/2) moist; weak, coarse, prismatic
structure parting to moderate, medium and fine,
blocky; very hard, very firm, sticky and plastic;
common pressure faces; slight effervescence; mod-
erately alkaline; gradual, wavy boundary.

B3—12 to 20 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak, very coarse,
coarse, and medium, blocky structure; very hard,
very firm, sticky and plastic; common pressure
faces; slight effervescence; moderately alkaline;
gradual, wavy boundary.

Cca—20 to 60 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; very hard,
very firm, sticky and plastic; common fine and me-
dium segregations of lime; strong effervescence;
moderately alkaline.

The solum ranges from 18 to 30 inches in thickness. Un-
weathered shale is at a depth of 40 to more than 60 inches.
Cracks that are Y2 inch to 2 inches wide and several feet long
and extend downward through the solum are common when
the soil is dry. A weak vesicular crust commonly is on the
surface. The A and B horizons range from grayish brown to
pale olive in hues of 10YR to 5Y. The Al hotizon is neutral or
mildly alkaline. The B horizon is about 60 percent clay. The
B3 and C horizons in places contain segregations of carbon-
ates and gypsum. The B and C horizons are mildly alkaline
or moderately alkaline.

Kyle soils are near Arvada, Hisle, Lismas, Pierre, Swan-
boy, and Twotop soils. They contain less sodium than Arvada
and Hisle soils and do not have the columnar structure in
the B horizon that is characteristic of those soils. They are
deeper over shale than Lismas and Pierre soils. They have
prismatic structure and are not so hard as Swanboy and
Twotop soils. They also contain less salts at a depth of less
than 20 inches than Swanboy soils.

Kyle clay, 0 to 2 percent slopes (KIA).—This soil is
on terraces and fans. Areas are irregular in shape
and range from 10 to 350 acres in size. Slopes are
mostly nearly level, but some mapped areas include
fans where slopes are more than 2 percent.

Included with this soil in mapping are some areas
of Pierre soils, mainly on slight rises.

This Kyle soil has poor tilth. It takes in water
very slowly. Runoff is slow, and available water
capacity is low or moderate. Soil blowing is a hazard
in cultivated areas.

Many areas are in native grass and are used for
range or hay. Other areas are cultivated, and some
of them are irrigated. Wheat is the main dryfarmed
crop. Alfalfa is the main irrigated crop, but some
corn and small grain also are grown. Improvement
of water intake and tilth is the main concern in
management. Clayey range site; capability units
I1Is-1 irrigated and [Vs-3 dryland; windbreak group
4.

Kyle clay, 2 to 6 percent slopes (KIB)—This soil is
on terraces and upland fans. Areas range from 10 to
500 acres in size. In many areas slopes are long and
uniform and include small areas where slopes are

SOIL SURVEY

less than 2 percent. This soil has a profile similar to
the one described as representative of the series,
but on fans near the Redwater River the surface
layer is darker colored.

Included with this soil in mapping are areas of
Pierre soil. They are in the higher parts of the
landscape.

This Kyle soil has poor tilth and takes in water
very slowly. Runoff is medium. Erosion and soil
blowing are hazards.

Many areas are in native grass and are used for
range or hay. Other areas are cultivated, and some
of them are irrigated. Wheat is the main dryfarmed
crop. Alfalfa is the main irrigated crop. Controlling
erosion and soil blowing is the main concern in
management. Improvement of water intake and
tilth also is important. Clayey range site; capability
units I'Ves-1 irrigated and IVe-3 dryland; windbreak
group 4.

Kyle clay, 6 to 9 percent slopes (KIC)—This soil
is mainly on terrace escarpments. Slopes are short
and irregular. Areas commonly are long and narrow
and range from 5 to 50 acres in size. This soil has a
profile similar to the one described as representa-
tive of the series, but the subsoil commonly is thin-
ner and has less distinet structure than that in the
profile described as representative of the series, and
in areas near the Redwater River the surface layer
is darker colored.

Included with this soil in mapping are areas of
Lohmiller and Stetter soils along small drainage-
ways that cut through some of the areas.

This Kyle soil has poor tilth and takes in water
very slowly. Runoff is medium, and erosion is a
hazard.

Most of the acreage is in native grass and is used
for range. Controlling erosion is the main concern in
management. Clayey range site; capability unit VIe-
4; windbreak group 10.

Kyle clay, terrace (0 to 1 percent slopes) (Kt).—This
soil is on flat terraces. Areas are irregular in shape
and range from 10 to more than 500 acres in size.
This soil has a profile similar to the one described as
representative of the series, but in many places the
subsoil does not have prismatic structure.

This Kyle soil has poor tilth and is difficult to
work. It takes in water very slowly, and runoff is
slow. Soil blowing is a hazard in cultivated areas.

Most of the acreage is irrigated and is used for
crops or irrigated pasture. Alfalfa is the main crop
under irrigation. Improvement of water intake and
tilth is the main concern in management. Clayey
range site; capability units IIIs-1 irrigated and IVs-
3 dryland; windbreak group 4.

Kyle-Pierre clays, 0 to 6 percent slopes (KuB).—
This mapping unit is about 50 percent Kyle soils, 30
percent Pierre soils, and 20 percent other soils. The
Kyle soil is on foot slopes and fans and in drainage
sags in the lower parts of the landscape. The Pierre
soil is in the higher parts of the landscape and has
more convex slopes than the Kyle soil.

Included with these soils in mapping are small
areas of Hisle and Stetter soils. Hisle soils are in
slight depressions in some of the fans and drainage
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sags. Stetter soils are along some of the drainage-
ways.

These soils have poor tilth and take in water very
slowly. Runoff is medium. Erosion and soil blowing
are hazards in cultivated areas.

Most of the acreage is in native grass and is used
for range. Several large areas are cultivated. Winter
wheat is the main crop. Controlling erosion and soil
blowing is the main concern in management. Clayey
range site; capability unit IVe-3; windbreak group 4.

Lakoa Series

The Lakoa series consists of deep, strongly sloping
to steep, well-drained silty soils on uplands. These
soils formed under forest vegetation in material
weathered from interbedded sandstone and shale.

In a representative profile the surface layer is
pale-brown silt loam about 2 inches thick. It is
covered with about 1 inch of pine needles and forest
duff. The subsurface layer is pale-brown clay loam
about 6 inches thick that is very hard when dry and
friable when moist. The subsoil is about 23 inches
thick. It is brown clay loam in the upper part,
strong-brown sandy clay in the middle, and very
pale brown sandy loam in the lower part. When
moist, the lower part is mottled with reddish yellow.
Below a depth of 31 inches is soft sandstone in-
terbedded with thin seams of soft shale. The entire
profile is acid.

Lakoa soils have low fertility and available water
capacity. Permeability is moderate, and runoff is
medium or rapid.

All the acreage is in native vegetation and is used
as grazable woodland. The native vegetation is
mainly ponderosa pine and an understory of mid
grasses and sedges.

Representative profile of Lakoa silt loam in a
wooded area of Lakoa-Colby association, 9 to 50
percent slopes, 400 feet west and 250 feet north of
the center of sec. 35, T.8 N.,, R. 1 E.;

01—1 inch to 0, pine needles and forest duff.

A2—0 to 2 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) moist; weak, thin,
platy structure parting to weak, fine, crumb; soft,
very friable; common roots; slightly acid; clear,
wavy boundary.
to 8 inches, pale-brown (10YR 6/3) clay loam (B),
dark brown (7.5YR 4/3) moist, coated with many
light brownish-gray (10YR 6/2) patches of bleached
sand grains (A), dark grayish brown (10YR 4/2)
moist; moderate, fine and very fine, blocky struec-
ture; very hard, friable, sticky and plastic; common
roots; thin patchy clay films; medium acid; clear,
wavy boundary.
to 16 inches, brown (7.5YR 5/4) clay loam, brown
(7.5YR 5/4) moist; strong, fine and very fine, blocky
structure; very hard, firm, sticky and plastic; com-
mon roots; thin continuous clay films on vertical
faces of peds; few sandstone fragments; medium
acid; clear, wavy boundary.

B22t—16 to 20 inches, strong-brown (7.5YR 5/6) sandy clay,
strong brown (7.5YR 5/6) moist and has patchy
coatings of brown (7.5YR 5/4) moist; moderate, me-
dium, subangular blocky structure; extremely hard,
friable, sticky and plastic; common roots; thin con-
tinuous clay films on vertical faces of peds and thin
patchy clay films on horizontal faces; few sandstone
fragments; medium acid; clear, wavy boundary.

B&A—2

B21t—8
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B23t—20 to 31 inches, very pale brown (10YR 7/4) sandy
loam, strong brown (7.5YR 5/5) crushing to reddish
yellow (7.5YR 6/6) moist; common medium mottles of
reddish yellow (7.5YR 7/8) moist; moderate, very
coarse, subangular blocky structure; hard, very fri-
able; very few roots; thin continuous clay films on
vertical faces of peds; medium acid; diffuse, wavy
boundary.

C—31 to 40 inches, light brownish-gray (2.5Y 6/2) and light
yellowish-brown (2.5Y 6/4) soft sandstone and thin
seams of shale, light brownish gray (2.5Y 6/2) moist;
many, fine and medium, reddish-yellow (7.5YR 6/8)
mottles and few, medium, olive-yellow (2.5Y 6/6)
mottles; thin continuous clay films on fracture faces
of sandstone; slightly acid.

The solum ranges from 20 to 40 inches in thickness. The
upper 10 inches 1s more than 0.6 percent organic matter.
Depth to bedrock ranges from 30 to 40 inches or more. In
places a thin Al horizon has formed. The A2 horizon ranges
from light brownish gray to pink in hue of 10YR or 7.5 YR. It
is silt loam, loam, or fine sandy loam. Interfingering of A2
material into the B horizon is common. The B2t horizon
ranges from reddish brown to yellow in hues of 5YR to 10YR
and in places contains thin seams of purple and green
material weathered from shale. The upper part is sandy clay
or clay loam. Reaction is medium acid or slightly acid
throughout the B horizon.

Lakoa soils are mapped with Colby soils and are near
Butche, Boneek, Canyon, Keith, and Midway soils. They are
deeper over bedrock than Butche, Canyon, and Midway
soils. They have a lighter colored A horizon than Boneek
and Keith soils. In contrast with Colby soils, they have a B
horizon and are deeper over carbonates.

Lakoa-Colby association, 9 to 50 percent slopes
(LaF).—This mapping unit is about 50 percent Lakoa
soils and 35 percent Colby soils. It is on uplands on
the sides of broad ridges that are dissected by many
drainageways. The Lakoa soil, on the mid to higher
parts of the broad ridges, commonly faces north and
west. It has a profile similar to the one deseribed as
representative of the Lakoa series, but in places the
underlying sandstone is interbedded with limestone
and shale. The Colby soil is on the mid and lower
parts of the ridges.

Included with these soils in mapping are areas of
Butche, Keith, and Midway soils and Rock outcrop.
Butche soils, the most extensive, and Rock outcrop
are on the higher parts of the landscape. Keith soils
are on the lower parts, on fans and benches along
drainageways.. Midway soils are in places where
clay shale is near the surface. Also included are
soils that are similar to Colby soils but are noncal-
careous.

These soils have low fertility. Runoff is medium or
rapid, depending on slope. Erosion is a hazard.

All the acreage is in native vegetation and is used
for range. Most of the Lakoa acreage is forested
with ponderosa pine. The understory is grass. Capa-
bility unit VIle-1; windbreak group 10; Lakoa soil
not assigned to a range site, Colby soil in Thin
Upland range site.

Lismas Series

The Lismas series consists of shallow, gently slop-
ing to moderately steep, excessively drained clayey
soils on uplands. These soils formed in material
weathered from the underlying clay shale.

In a represenative profile the surface layer is
grayish-brown clay about 4 inches thick. The under-
lying material to a depth of 16 inches is light brown-
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ish-gray clay and shaly clay. The upper part is
extremely hard when dry and very firm when moist.
Below a depth of 16 inches is light olive-gray and
pale-olive bedded shale.

Lismas soils have low fertility and very low avail-
able water capacity. Permeability is very slow, and
runoff is rapid or very rapid.

All areas are in native grass and are used for
range. The native vegetation is mainly a sparse
cover of mid grasses.

Representative profile of Lismas clay, 3 to 25
percent slopes, in native grass, 1,150 feet north and
1,750 feet east of the southwest corner of sec. 8, T. 10
N, R.6 E.:

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; weak, fine and medium,
granular and subangular blocky structure; hard,
very firm, sticky and plastic; few fine fragments of
soft shale; neutral; clear, smooth boundary.

C1—4 to 10 inches, light brownish-gray (2.5Y 6/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak, fine and me-
dium, subangular blocky and blocky structure; ex-
tremely hard, very firm, sticky and plastic; 5 to 10
percent, by volume, altered shale fragments that
retain their platy and blocky shape; common
streaks of light yellowish brown on shale fragments;
neutral; clear, smooth boundary.

C2—10 to 16 inches, light brownish-gray (2.5Y 6/2) shaly clay,
dark grayish brown (2.5Y 4/2) moist; weak, medium
and fine, blocky structure; very hard, very firm,
slightly sticky and slightly plastic; about 30 percent,
by volume, fine and medium shale fragments; yel-
lowish-brown coatings on shale fragments; mildly
alkaline; clear, irregular boundary.

C3—16 to 30 inches, light olive-gray (5Y 6/2) and pale-olive
(5Y 6/3) clay shale; bedded; plates and blocks are
hard and brittle when dry; yellowish-brown fine
seams and coatings between plates; neutral.

Depth to shale ranges from about 6 to 20 inches. The soil
ranges from dark gray to pale olive in hue of 2.5Y or 5Y. The
color and any mottling or staining are inherited from the
underlying shale. The horizons above the shale range from
55 to 70 percent clay. In places plant roots penetrate the
upper few inches of the shale, but roots are mostly in the
horizons above the shale. In places the soil is weakly calcar-
eous above the shale. The Cl1 horizon is very hard or ex-
tremely hard, firm or very firm, sticky or very sticky, and
plastic or very plastic. The C1 horizon ranges from 5 to 15
percent shale fragments, and the C2 horizon from 10 to 35
percent. The underlying shale ranges from mildly alkaline to
medium acid.

In most of the county, this soil is not calcareous in all parts
above the shale, which is outside the defined range for the
Lismas series. This difference does not alter the usefulness
or behavior of the soil.

Lismas soils are mapped with Pierre soils and are near
Kyle, Wasa, and Winler soils. They are more shallow over
bedded shale than those soils. They contain less salts than
Epsie soils, which also are shallow over shale.

Lismas clay, 3 to 25 percent clopes (LcE).—This
soil is in areas that range from 10 to more than
1,000 acres in size. The areas are laced with many
small drainageways that feed into larger drainage-
ways. Many drainageways are actively eroding.
This soil has the profile described as representative
of the series.

Included with this soil in mapping are areas of
Pierre, Stetter, Swanboy, Wasa, and Winler soils
and Saline-Alkali land and Shale land. Pierre, Wasa,
and Winler soils are in the smoother parts of the
landscape where slopes are long. Swanboy soils are
on foot slopes and fans. Spots of Saline-Alkali land
are in sidehill seeps in some areas. Areas of Shale
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land are in some areas of cut banks and eroding
exposures of shale around the heads of drainage-
ways. Included soils make up less than 25 percent of
any given area.

This Lismas soil has low fertility, has poor tilth,
and takes in water very slowly. Runoff is rapid or
very rapid, depending on slope. Erosion is a hazard.

All the acreage is in native grass and is used for
range. Shallow Dense Clay range site; capability
unit VIs-2; windbreak group 10.

Lismas-Pierre clays, to 18 percent slopes
(LeD).—This mapping unit is 50 to 65 percent Lismas
soils, 35 percent Pierre soils, and 0 to 15 percent
other soils. Lismas soils are on the tops and sides of
narrow ridges and the shoulders of small drainage-
ways. Pierre soils are on the broader ridges and on
foot slopes in the lower parts of the landscape.
Pierre soils commonly are less sloping than Lismas
soils. Both soils have profiles similar to the ones
described as representative of their respective se-
ries, but in places the Pierre soil is less than 20
inches deep over shale. )

Included with these soils in mapping are areas of
Kyle soils and Shale land. Kyle soils are gently
sloping and are mostly in the lower parts of the
landscape. Areas of Shale land occur as cut banks or
eroding exposures of shale around the heads of
drainageways. ) )

These soils have low fertility and poor tilth. Avail-
able water capacity is very low or low. Runoff
ranges from medium or rapid on the Pierre soil to
rapid or very rapid on the Lismas soil. Erosion is a
hazard.

These soils are in native grass and are used for
range. Capability unit VIs-2; windbreak group 10;
Lismas soil in Shallow Dense Clay range site, Pierre
soil in Clayey range site.

Loamy Alluvial Land

Loamy alluvial land (0 to 3 percent slopes) (Lm) is
on bottom land along streams and drainageways.
Areas range to as much as several miles long and
from 200 to 500 feet wide. The narrow areas com-
monly are cut into smaller parcels by meandering
channels. The soil material formed in mixed loamy
to sandy alluvium that commonly is layered with
finer textured and coarser textured material. The
surface layer ranges from loam to loamy fine sand
and is erratic in pattern.

Runoff is slow. The areas are subject to overflow
from stream channels.

Loamy alluvial land is used mainly for range, hay,
and wildlife habitat. Stringers of native trees are
along the stream channel in some areas. Overflow
range site; capability unit VIw-3; windbreak group
10.

Lohmiller Series

The Lohmiller series consists of deep, nearly level
to gently sloping, well-drained silty soils. These soils
are on bottom land and low terraces. They formed in
calcareous alluvium.
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In a representative profile the surface layer is
grayish-brown silty clay loam about 7 inches thick.
The underlying material is calcareous, light
brownish-gray and grayish-brown silty clay loam.

Lohmiller soils have low fertility and moderate or
high available water capacity. Permeability is slow,
and runoff is slow or medium.

These soils are used mainly for irrigated crops.
Alfalfa is the main crop, but corn, edible beans, and
small grain also are grown. Some areas are in
native grass and are used for grazing or hay. The
native vegetation is mainly mid and short grasses.

Representative profile of Lohmiller silty clay
loam, 0 to 2 percent slopes, in a cultivated area,
2,505 feet south and 270 feet east of the northwest
corner of sec. 29, T. 10 N, R. 5 E.;

Ap—0 to 7 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; cloddy parting
to weak, fine, granular structure; hard, firm; many
roots; neutral; abrupt, smooth boundary.

C1—7 to 12 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; unaltered
bedding planes; hard, firm; common roots; strong
effervescence; mildly alkaline; gradual, wavy
boundary.

C2—12 to 21 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; unaltered bed-
ding planes; hard, firm; few roots; common fine and
medium segregations of salt and gypsum; strong
effervesvescence; mildly alkaline; gradual, wavy
boundary.

C3—21 to 60 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; unaltered
bedding planes; hard, firm; few roots; common fine
and medium segregations of salt and gypsum; slight
effervescence; mildly alkaline.

The soil is calcareous within a depth of 10 inches. The soil
commonly ranges from grayish brown to pale olive in hues
of 10YR to 5Y. In places a thin A horizon less than 5 inches
thick has formed. It has moist colors of very dark grayish
brown or darker. The A horizon commonly is silty clay loam
or silty clay, but in places it is clay loam or clay. The A
horizon ranges from 3 to 8 inches in thickness. The C
horizon to a depth of 40 inches ranges from 35 to 55 percent
clay. Evidence of stratification in the C horizon is in the form
of unaltered bedding planes and thin layers of contrasting
texture. In places the C horizon below a depth of 30 inches is
loamy or sandy material.

Lohmiller soils are on bottom land, as are Glenberg, Hav-
erson, and Stetter soils. They contain more clay than Glen-
berg and Haverson soils. They commonly contain less clay
and are more calcareous than Stetter soils.

Lohmiller silty clay loam, 0 to 2 percent slopes
(LnA).—This soil is on bottom land and low terraces
along the Belle Fourche River and its tributaries.
Areas are irregular in shape and range from 5 to
300 acres in size. This soil has the profile described
as representative of the series, but in the vicinity of
Fruitdale the underlying material below a depth of
30 inches is more sandy.

Included with this soil in mapping are areas of
Glenberg and Haverson soils in areas where the
alluvium is less clayey.

This Lohmiller soil takes in water slowly. Availa-
ble water capacity is moderate or high. Fertility is
low, but crops respond well to commercial fertilizer.
The soil is high in content of lime and blows easily.
Runoff is slow. Some areas receive additional mois-
tu_rle in the form of runoff from adjacent sloping
soils.

Many areas are cultivated and irrigated. The soil
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is well suited to all erops grown under irrigation in
the county. Conserving moisture and controlling soil
blowing are the main concerns in management.
Clayey range site; capability units I-1 irrigated and
ITIc-2 dryland; windbreak group 1.

Lohmiller silty clay loam, 2 to 6 percent slopes
(LnB).—This soil is on low terraces and bottom land
along the Belle Fourche River and its tributaries.
Areas are irregular in shape and range from 5 to 30
acres in size.

This soil takes in water slowly. Available water
capacity is moderate or high. Runoff is medium.
Erosion and soil blowing are hazards.

Many areas are cultivated and irrigated. Alfalfa is
the main crop. Controlling erosion and soil blowing
is the main concern in management. Clayey range
site; capability units IIle-1 irrigated and IIle-1
dryland; windbreak group 1.

Lohmiller silty clay loam, saline (0 to 6 percent
slopes) (Lo).—This soil is on valley terraces and fans
west and south of Arpan. Areas are irregular in
shape and range from 10 to 350 acres in size. This
soil has a profile similar to the one described as
representative of the series, but contains more salts
in the underlying material at a shallower depth.

This soil has low fertility and poor tilth. It takes
in water slowly. The high salt content limits its use.
Runoff is slow or medium, depending on slope.

Most of the acreage is in native vegetation and is
used for range. The native vegetation consists
mainly of salt-tolerant plants. This soil is too saline
for satisfactory use for crops. Saline Upland range
site; capability unit VIIs-3; windbreak group 10.

Lohmiller Variant

The Lohmiller variant consists of deep, nearly
level, well-drained, acid silty soils on bottom land.
These soils formed in alluvium derived mainly from
acid shale.

In a representative profile the surface layer is
light brownish-gray silty clay loam about 2 inches
thick. The underlying material is grayish-brown and
light brownish-gray silty clay loam. It is very hard
when dry and firm when moist. The profile is acid
throughout.

Lohmiller acid variant soils have low fertility and
moderate or high available water capacity. Permea-
bility is slow, and runoff is slow. Most areas are
subject to flooding.

These soils are in native grass and are used for
range and hay. Western wheatgrass is the main
grass.

Representative profile of Lohmiller silty clay
loam, acid variant, 1,000 feet south and 2,300 feet
v};est of the northeast corner of sec. 32, T. 9 N,, R. 2

Al1—0 to 2 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, very dark grayish brown (2.5Y 3/2) moist;
weak, fine, granular structure; soft, firm, sticky and
plastic; common roots; medium acid; clear, smooth
boundary.

C1—2 to 9 inches, grayish-brown (2.5Y 5/2) silty clay loam,
very dark grayish brown (2.5Y 3/2) moist; weak,
coarse, blocky structure; very hard, firm, sticky and
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plastic; common roots; medium acid; gradual,
smooth boundary.

C2—9 to 16 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, coarse,
blocky structure; very hard, firm, sticky and plastic;
few roots; strongly acid; gradual, smooth boundary.

C3—16 to 29 inches, grayish-brown (2.5Y 5/2) silty clay loam,
very dark grayish brown (2.5Y 3/2) moist; massive;
very hard, firm, sticky and plastic; few roots; very
strongly acid; gradual boundary.

C4—-29 to 60 inches, llght brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
very hard, firm, sticky and plastic; few roots;
strongly acid.

Soil colors are inherited from acid shale and range from
dark gray to light brownish gray in hue of 10YR or 2.5Y. The
A and C horizons are silty clay loam or silty clay and range
from 35 to 60 percent clay The C horizon is hard or very
hard when dry and firm or friable when moist.

Lohmiller silty clay loam, acid variant, is near Broadhurst,
Demar, Graner and Grummit soils. It differs from Broad-
hurst soils in havmg an erratic distribution of organic mat-
ter and in being subject to flooding. It does not have the
columnar structure that is characteristic of Demar soils. It is
less friable than Graner soils and is deeper over shale than
Grummit soils. It is more acid than Lohmiller and Stetter
soils, both of which are on bottom land.

Lohmiller silty clay loam, acid variant (0 to 3
percent slopes) (Ls).—This soil is on bottom land
mainly along Middle Creek. Areas range up to sev-
eral miles long and from 200 to 1,500 feet wide. The
narrow areas commonly are cut into small parcels
by meandering channels and are marked by older
meander scars.

This soil has low fertility and is distinctly acid in
reaction. Runoff is slow, and the areas are subject
to flooding from stream overflow.

Areas of this soil are in native grass and are used
for range and hay. Overflow range site; capability
unit VIw-2; windbreak group 10.

Manter Series

The Manter series consists of deep, nearly level to
gently sloping, well-drained loamy soils. These soils
are on terraces along the Belle Fourche River. They
formed in sandy alluvium.

In a representative profile the surface layer is a
grayish-brown fine sandy loam about 10 inches
thick. The subsoil, about 25 inches thick, is brown
fine sandy loam that is hard when dry and very
friable when moist. Below a depth of 28 inches it is
calcareous. The underlying material is calcareous
fine sandy loam that is brown in the upper part and
pale brown in the lower part.

Manter soils have medium fertility and moderate
or high available water capacity. Permeability is
moderately rapid, and runoff is slow.

Many areas are cultivated. Alfalfa, corn, and edi-
ble beans are the main irrigated crops. Small grain
is the main dryfarmed crop. Other areas are in
native grass and are used for range.

Representative profile of Manter fine sandy loam,
0 to 2 percent slopes, in a cultivated area, 30 feet
south and 1,650 feet west of the northeast corner of
sec. 22, T.8 N,, R. 5 E.

Ap—0 to 10 inches, grayish-brown (10YR 5/2) fine sandy

loam, very dark grayish brown (10YR 3/2) mqist;
cloddy parting to moderate, very fine and fine,
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granular structure; hard, very friable; many roots;
neutral; abrupt, smooth boundary.

B21t—10 to 16 inches, brown (10YR 5/3) fine sandy loam,
very dark graylsh brown (10YR 3/2) moist; weak,
coarse, prismatic structure parting to moderate,
fine and medium, blocky; hard, very friable; com-
mon roots; thin continuous clay films on faces of
peds; neutral; clear, smooth boundary.

B22t—16 to 28 inches, brown (10YR 5/3) fine sandy loam,
dark grayish brown (10YR 4/2) moist; weak, coarse,
prismatic structure parting to moderate fine and
medium, blocky; hard, very friable; common roots;
thin continuous clay films on faces of peds; neutral;
clear, smooth boundary.

B3ca—28 to 35 inches, brown (10YR 5/3) fine sandy loam,
dark grayish brown (10YR 4/2) moist; weak, medium
and coarse, blocky structure; hard, very friable; few
roots; thin patchy clay films on faces of peds; com-
mon fine segregations of lime; strong effervescence;
mildly alkaline; gradual, smooth boundary.

Clca—35 to 42 inches, brown (10YR 5/3) fine sandy loam,
dark grayish brown (10YR 4/2) moist; massive; hard,
very friable; common fine segregations of lime;
strong effervescence; mildly alkaline; gradual
boundary.

C2—42 to 60 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) moist; massive; hard, very friable;
strong effervescence; mildly alkaline.

Depth to carbonates ranges from 20 to 30 inches. The A
and B2t horizons are neutral or mildly alkaline, and the B3
and C horizons are mildly alkaline or moderately alkaline.
The A horizon ranges from dark gray to brown in hue of
10YR or 7.5YR. It commonly is fine sandy loam or sandy
loam, but in places it is loam. The B2t horizon ranges from
dark grayish brown to brown in hue of 10YR or 7.5YR. It is
fine sandy loam or sandy loam and ranges from 12 to 18
percent clay. The B3 and C horizons range from grayish
brown to light brown in hues of 2.5Y to 7.5YR.

Manter soils are near Alice, Altvan, Glenberg, Keith, and
Mawer soils. They differ from Alice sotls in having more clay
in the B2 horizon. They contain more sand in the A and B
horizons than Altvan and Keith soils. They have a B horizon,
which does not occur in Glenberg soils, and they do not have
the erratic distribution of organic matter that is characteris-
tic of those soils. They do not have the gravelly C horizon
between depths of 20 and 40 inches that is characteristic of
Mawer soils.

Manter fine sandy loam, 0 to 2 percent slopes
(MaA).—This soil is on terraces mainly along the
Belle Fourche River. Areas are irregular in shape
and range from 10 to 200 acres in size. This soil has
the profile described as representative of the series.

Included with this soil in mapping are areas of
Alice, Altvan, and Mawer soils. Alice soils are on
slight rises. Altvan and Mawer soils are less than 40
inches deep over gravel.

This Manter soil has medium fertility. It takes in
water readily and has moderate or high available
water capacity. Runoff is slow. The soil blows easily.

Many areas are cultivated and irrigated. The soil
is well suited to all crops commonly grown under
irrigation in the county. Controlling soil blowing is
the main concern in management. Sandy range site;
capability units Ile-1 irrigated and IVe-6 dryland;
windbreak group 5.

Manter fine sandy loam, 2 to 6 percent slopes
(MaB).—This soil is on stream terraces. Areas are
irregular in shape and range from 10 to 80 acres in
size.

Included with this soil in mapping are areas of
Alice and Mawer soils, mostly in the higher parts of
the landscape.

This soil takes in water readily and has moderate
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or high available water capacity. Runoff is slow.
Erosion and soil blowing are hazards.

Many areas are cultivated and irrigated. Alfalfa
and corn are the main irrigated crops. Small grain is
the main dryland crop. Controlling soil blowing and
erosion is the main concern in management. Sandy
range site; capability units IIle-4 irrigated and
IVe-7 dryland; windbreak group 5.

Manvel Series

The Manvel series consists of deep, nearly level to
gently sloping, well-drained, calcareous silty soils.
These soils are on terraces and fans. They formed in
calcareous material derived from chalky shale and
limestone.

In a representative profile the surface layer is
grayish-brown silty clay loam about 3 inches thick.
Below this is a 15-inch transition layer of light-gray
silty clay loam that is hard when dry and firm when
moist. The underlying material is light-gray silty
clay loam. The entire profile is calcareous.

Manvel soils have low fertility and moderate or
high available water capacity. Permeability is mod-
erately slow, and runoff is slow or medium. Soil
blowing is a hazard.

Most areas are in native vegetation and are used
for range. A few areas are cultivated. Alfalfa is the
main irrigated crop. Winter wheat and alfalfa are
the main dryfarmed crops. The native vegetation is
mainly mid and short grasses.

Representative profile of Manvel silty clay loam, 2
to 6 percent slopes, in native grass, 125 feet west
and 2,455 feet north of the southeast corner of sec.
30, T.9N,R.3E.:

A1—0 to 3 inches, grayish-brown (2.5Y 5/2) silty clay loam,
very dark grayish brown (2.5Y 3/2) moist; weak,
thick, platy structure parting to weak, fine, granu-
lar; slightly hard, friable; violent effervescence;
moderately alkaline; clear, smooth boundary.

AC—3 to 18 inches, light-gray (5Y 7/1) silty clay loam, gray-
ish brown (2.5Y 5/2) moist; weak, fine and medium,
subangular blocky structure; hard, firm; violent
effervescence; moderately alkaline; gradual, smooth
boundary.

C1—18 to 24 inches, light-gray (5Y 7/1) silty clay loam,
grayish brown (2.5Y 5/2) moist; massive; hard, firm;
violent effervescence; moderately alkaline; abrupt,
wavy boundary.

C2—24 to 27 inches, light-gray (5Y 7/1) silty clay loam,
grayish brown (2.5Y 5/2) moist; massive; hard, firm;
many channery fragments of limestone; violent ef-
fervescence; moderately alkaline; abrupt, wavy
boundary.

C3—27 to 60 inches, light-gray (5Y 7/1) silty clay loam,
grayish brown (2.5Y 5/2) moist; massive; hard, firm;
violent effervescence; moderately alkaline.

Depth to bedrock is more than 40 inches. A few fragments
of limestone commonly are on the surface, and in places they
are throughout the soil. Estimated calcium carbonate equiv-
alent ranges from 15 to 60 percent between depths of 10 and
40 inches. The A horizon ranges from dark gray to grayish
brown in hues of 5Y to 10YR. It is silty clay loam or silt loam,
and in places is noncalcareous. It commonly ranges from 3 to
5 inches thick, but in a few places it is slightly thicker. The
AC and C horizons range from gray to pale yellow in hue of
2.5Y or 5Y and are 27 to 35 percent clay. The AC horizon is
mildly alkaline or moderately alkaline and ranges from 10 to
30 inches in thickness.

Manvel soils are near Minnequa and Penrose soils. They
are deeper over bedrock than those soils.
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Manvel silty clay loam, 0 to 2 percent slopes
(McA).—This soil is on fans and terraces. Areas are
irregular in shape and range from 5 to 200 acres in
size. This soil has a profile similar to the one de-
scribed as representative of the series, but in places
the surface layer is slightly thicker.

This scil has low fertility. It takes in water slowly
and has moderate or high available water capacity.
Runoffis slow. Soil blowing is a hazard in cultivated
areas.

Some of the acreage is cultivated. Alfalfa is the
main irrigated crop. Small grain and alfalfa are the
main dryland crops. Other areas are in native grass
and are used for range. Controlling soil blowing is
the main concern in management. Thin Upland
range site; capability units I-1 irrigated and IVe-10
dryland; windbreak group 8.

Manvel silty clay loam, 2 to 6 percent slopes
(McB).—This soil is on fans and foot slopes in the
uplands. Areas are irregular in shape and range
from 10 to 800 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are areas of
Minnequa and Penrose soils in the higher parts of
the landscape. Included soils make up less than 15
percent of any given area.

This Manvel soil has low fertility. It takes in
water slowly and has moderate or high available
water capacity. Runoff is medium. Erosion and soil
blowing are hazards in cultivated areas.

Most of the acreage is in native grass and is used
for range. Alfalfa and small grain are the main
crops in cultivated areas. Controlling erosion and
soil blowing is the main concern in management.
Thin Upland range site; capability units I1le-1 irri-
gated and IVe-8 dryland; windbreak group 8.

Marsh

Marsh (0 to 3 percent slopes) (Mh)is commonly wet
throughout the year. In irrigated parts of the
county it is in seeps and low spots where irrigation
water collects and remains for prolonged periods. In
dryland areas it is mainly in natural lakebeds that
are marshy in most years. Slopes are mainly less
than 3 percent.

Marsh is used mainly for wildlife habitat. It is of
little value for grazing. The vegetation is mainly
water-tolerant grasses, sedges, and shrubs. Capabil-
ity unit VIIIw-1; windbreak group 10; not assigned
to a range site.

Mawer Series

The Mawer series consists of nearly level to
gently sloping, well-drained loamy soils that are
moderately deep—20 to 40 inches—over sand and
gravel. These soils are on stream terraces. They
formed in alluvium.

In a representative profile the surface layer is
brown fine sandy loam about 8 inches thick. The
subsoil, about 14 inches thick, is brown fine sandy
loam that is hard when dry and very friable when
moist. The underlying material is calcareous, light-
gray sand and gravel.
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Mawer soils have medium fertility and low availa-
ble water capacity. Permeability is moderately rapid
in the soil and rapid in the underlying sand and
gravel. Runoff is slow or medium, depending on
slope. Soil blowing is a severe hazard.

Many areas are cultivated. Alfalfa, corn, and edi-
ble beans are the main irrigated crops. Small grain
is the main dryfarmed crop. Other areas are in
native grass and are used for range. The native
vegetation is a mixture of short, mid, and tall
grasses.

Representative profile of Mawer fine sandy loam,
0 to 2 percent slopes, in a cultivated area, 1,500 feet
west and 150 feet north of the southeast corner of
sec. 20, T.8 N, R. 7 E.:

Apl—O0 to 4 inches, brown (10YR 5/3) fine sandy loam, very
dark grayish brown (10YR 3/2) moist; cloddy parting
to weak, fine, granular structure; hard, very friable;
many roots; few fine pebbles; slightly acid; abrupt,
smooth boundary.

Ap2—4 to 8 inches, brown (10YR 5/3) fine sandy loam, very
dark grayish brown (10YR 3/2) moist; weak, coarse
and medium, subangular blocky structure; hard,
very friable; many roots; few fine pebbles; neutral;
clear, smooth boundary.

B2t—8 to 22 inches, brown (10YR 5/3) fine sandy loam, dark
grayish brown (10YR 4/2) moist; weak, very coarse,
prismatic structure parting to moderate, medium
and coarse, blocky; hard, very friable; common
roots; thin continuous clay films; few fine pebbles;
neutral; abrupt, wavy boundary.

IIC—22 to 60 inches, light-gray (10YR 7/2) sand and gravel,
pale brown (10YR 6/3) moist; single grained; loose;
slight effervescence; mildly alkaline.

The solum ranges from 16 to 30 inches in thickness. Depth
to sand and gravel ranges from 20 to 40 inches, and depth to
carbonates ranges from 15 to 25 inches. The A horizon
ranges from dark grayish brown to brown in hues of 2.5Y to
7.5YR. It is fine sandy loam or sandy loam and ranges from 7
to 10 inches in thickness. The B2t horizon ranges from dark
grayish brown to light brown in hues of 2.5Y to 7.5YR and is
12 to 18 percent clay. It has weak or moderate, prismatic
structure that parts readily to blocky or subangular blocky.
Thin B3ca and Cca horizons occur in places. The IIC horizon
l'an%es from loose sand and gravel to gravelly loamy fine
sand.

Mawer soils are near Altvan, Dix, Keith, and Manter soils.
They are more sandy than Altvan soils. They are deeper over
sand and gravel than Dix soils. They are shallower over sand
and gravel than Keith and Manter soils and contain more
sand than Keith soils.

Mawer fine sandy loam, 0 to 2 percent slopes
(MIA),—This soil is on terraces along the Belle
Fourche River. Areas are irregular in shape and
range from 10 to 800 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping are areas of
Manter soils that are more than 40 inches deep over
gravel. Manter soils make up as much as 30 percent
of any given area.

This Mawer soil has medium fertility. It takes in
water readily, but it has low available water capac-
ity and is droughty. Soil blowing is a hazard in
cultivated areas. Runoff is slow.

Many areas are cultivated and irrigated. The soil
is well suited to all crops commonly grown under
irrigation in the county. Controlling soil blowing
and conserving moisture are the main concerns in
management. Sandy range site; capability units
ITe-2 irrigated and 1Ve-4 dryland; windbreak group
6.
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Mawer fine sandy loam, 2 to 6 percent slopes
(MIB).—This soil is on terraces along streams. Areas
are irregular in shape and range from 10 to 100
acres in size.

Included with this soil in mapping are areas of
Alice, Dix, and Manter soils. Alice and Manter soils
are more than 40 inches deep over gravel. Dix soils
are on small knolls or humps where gravel is at a
shallow depth. Included soils make up from 5 to 30
percent of any given area.

This Mawer soil has medium fertility. It takes in
water readily, but it has low available water capac-
ity and is droughty. Runoff is slow or medium.
Erosion and soil blowing are hazards in cultivated
areas.

Some of the acreage is in native grass and is used
for range. Other areas are cultivated. Alfalfa and
corn are the main irrigated crops. Small grain is the
main dryland crop. Controlling erosion and soil
blowing is the main concern in management. Sandy
range site; capability units IVes-3 irrigated and IVe-5
dryland; windbreak group 6.

McKenzie Series

The McKenzie series consists of deep, level, poorly
drained clayey soils. These soils are in closed
depressions on uplands. They formed in clayey allu-
vium washed in from adjacent soils.

In a representative profile the surface layer is
gray clay about 3 inches thick. The underlying
material is gray clay that is very hard when dry,
very firm when moist, and very sticky and plastic
when wet. Below a depth of 23 inches it is calcar-
eous and contains spots and streaks of lime and
other salts.

McKenzie soils have low fertility and low or mod-
erate available water capacity. Permeability is very
slow, and runoff is ponded. In most years water
remains on the surface for short periods until it
evaporates.

Most areas are in native grass and are used for
range or hay.

Representative profile of McKenzie clay, in grass,
1,950 feet south and 1,500 feet west of the northeast
corner of sec. 23, T.12 N,, R. 6 E.:

Al1—0 to 3 inches, gray (5Y 5/1) clay, very dark gray (5Y 3/1)
moist; weak, thin, platy structure; very hard, very
firm, very sticky and plastic; slightly acid; clear,
smooth boundary.

C1—3 to 9 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1) moist;
weak, fine, blocky structure; very hard, very firm,
very sticky and plastic; slightly acid; gradual, wavy
boundary.

C2—9 to 23 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1)
moist; massive; very hard, very firm, very sticky
and plastic; moderately alkaline; gradual, wavy
boundary.

C3ca—23 to 60 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1)
moist; massive; very hard, very firm, very sticky
and plastic; common, fine, distinct segregations of
lime and salt; slight effervescence; moderately alka-
line.

Depth to bedded shale is more than 40 inches. McKenzie
soils are saturated with water for 30 days or more in most
years. The A horizon ranges from dark gray to light olive
gray in hues of 10YR to 5Y. It commonly is clay, but some
areas have an overwash of coarser textured material. It is
slightly acid or neutral and ranges from 1 to 4 inches in
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thickness. The C horizon ranges from gray to light olive gray
in hue of 2.5Y or 5Y. It is clay or silty clay and ranges from
50 to 60 percent clay. It is very hard or extremely hard when
dry. In some places the C horizon is calcareous throughout.
The upper part of the C horizon ranges from slightly acid to
moderately alkaline, and the lower part is mildly alkaline or
moderately alkaline.

In much of the county, this soil is a few degrees warmer
than is defined in the range for the McKenzie series. This
difference does not alter the usefulness or behavior of the
soils.

McKenzie soils are near Kyle, Pierre, Swanboy, Twotop,
Wasa, and Winler soils. They are more poorly drained than
those soils.

MecKenzie clay (0 to 1 percent slopes) (Mn)—This
soil is in small depressions on uplands. Areas are
mostly less than 30 acres in size.

Included with this soil in mapping are areas of
Kyle, Swanboy, and Twotop soils on small mounds
within depressions or on the outer edges of the
depressions. Also included in a few areas are soils
that have columnar structure in the subsoil. In-
cluded soils make up less than 10 percent of any
given area.

This McKenzie soil has poor tilth and takes in
water very slowly. Runoffis ponded. Water accumu-
lates in wet seasons and remains until it evapo-
rates.

All the acreage is in native grass and is used for
range or hay. Closed Depression range site; capabil-
ity unit VIs-3; windbreak group 10.

Midway Series

The Midway series consists of shallow, gently
sloping to moderately steep, well-drained, calcar-
eous silty soils on uplands. These soils formed in
material weathered from silty to clayey shale.

In a representative profile the surface layer is
light brownish-gray silty clay loam about 4 inches
thick. The underlying material to a depth of 13
inches is grayish-brown silty clay loam that is hard
when dry and firm when moist. It contains frag-
ments of shale and a few spots of segregated salts.
Below a depth of 13 inches is light-gray, platy shale.
The soils above the shale and the upper part of the
shale are calcareous.

Midway soils have low fertility and very low avail-
able water capacity. Permeability is slow, and run-
off is medium or rapid.

Most areas are in native grass and are used for
range. The native vegetation is mainly short and
mid grasses, sagebrush, and pricklypear cactus.

Representative profile of Midway silty clay loam
in an area of Midway-Razor silty clay loams, 3 to 15
percent slopes, formerly cultivated and now in
grass, 150 feet west and 30 feet north of the south-
east corner of sec. 7, T. 10 N, R. 4 E.:

A11—0 to 1 inch, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; crust
parting to moderate, fine, granular structure;
slightly hard, friable; common roots; slight effer-
vescence; mildly alkaline; clear, smooth boundary.

A12—1 to 4 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
fine and medium, subangular blocky structure;

hard, firm; common roots; slight effervescence;
mildly alkaline; gradual, smooth boundary.
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C1—4 to 8 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, fine and
medium, subangular blocky structure; hard, firm;
common roots; few fine segregations of salts; strong
effervescence; mildly alkaline; clear, smooth bound-
ary.

C2—8 to 13 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, fine and
medium, subangular blocky structure; hard, firm;
few roots; common shale fragments; few fine segre-
gations of salts; strong effervescence; moderately
alkaline; abrupt, wavy boundary.

C3—13 to 22 inches, light-gray (5Y 6/1) platy shale, dark gray
(5Y 4/1) moist; very hard; few roots; slight efferves-
cence; moderately alkaline; abrupt, wavy boundary.

C4--22 to 40 inches, light-gray (5Y 6/1) platy shale, dark gray
(5Y 4/1) moist; hard; mildly alkaline.

Depth to shale ranges from about 6 to 20 inches. The A
horizon ranges from grayish brown to pale olive in hue of
2.5Y or 5Y. It commonly is silty clay loam, but ranges from
silt loam to silty clay. The upper 1 inch to 3 inches is
noncalcareous in places. The A horizon ranges from 1 inch to
5 inches in thickness. The C horizon above the shale ranges
from gray to pale olive in hue of 2.5Y or 5Y. It is silty clay
loam or silty clay and ranges from 35 to 45 percent clay. The
underlying shale is calcareous or noncalcareous.

Midway soils are mapped with Razor soils; they are near
Baca soils; and they are shallow over shale, as are Epsie,
Lismas, and Penrose soils. They are more shallow over shale
than Baca and Razor soils. They contain less salts than
Epsie soils. They are less clayey and more calcareous than
Lismas soils. They are more clayey and less calcareous than
Penrose soils.

Midway silty clay loam, 6 to 25 percent slopes
(MoE)—This soil is on uplands. Areas are irregular
in shape and range from 20 to 200 acres in size.

Included with this soil in mapping are areas of
Razor soils. They are less steep and are on flattened
ridges and in the lower parts of the landscape. Also
included in some of the steeper and higher parts of
the landscape are outcrops of shale. Included soils
make up less than 20 percent of any given area.

This Midway soil has low fertility. It takes in
water slowly, has very low available water capacity,
and is droughty. Runoff is medium or rapid. Erosion
is a hazard. )

All the acreage is in native vegetation and is used
for range. Controlling erosion is the main concern in
management. Shallow range site; capability unit
VIs-2; windbreak group 10.

Midway-Razor silty clay loams, 3 to 15 percent
slopes (MrD).—This mapping unit is about 50 percent
Midway soils, 30 percent Razor soils, and 20 percent
other soils. It is on uplands. Areas range from 10 to
more than 1,000 acres in size. Midway soils are on
the tops and upper sides of ridges and on sharp
shoulders of drainageways. Razor soils are mainly
gently sloping and are in the lower parts of the
landscape. These soils have the profiles described as
representative of their respective series.

Included with these soils in mapping are areas of
Baca and Hisle soils and clayey and silty alluvial
soils. Baca soils are on foot slopes and fans in the
lower parts of the landscape. Hisle soils are in
drainage sags and along drainageways. The alluvial
soils are along some of the larger drainageways.

These soils have low fertility. They take in water
slowly, have very low or low available water capac-
ity, and are droughty. Runoff is medium or rapid,
depending on slope. Erosion is a hazard.
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Most of the acreage is in native vegetation and is
used for range. Controlling erosion is the main
concern in management. Midway soil in Shallow
range site, capability unit VIs-2, and windbreak
group 10; Razor soil in Clayey range site, capability
unit IVe-3, and windbreak group 4.

Minatare Series

The Minatare series consists of deep, nearly level,
somewhat poorly drained soils that have a claypan.
These soils are in slight depressions on terraces.
They formed in loamy alluvium underlain by grav-
elly loamy sand.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 2 inches thick.
The subsoil is about 13 inches thick. It is calcareous,
brown clay loam in the upper part and calcareous,
light yellowish-brown fine sandy loam in the lower
part. The upper part is very hard when dry and
friable when moist. The underlying material to a
depth of 40 inches is calcareous, yellowish-brown
fine sandy loam and sandy clay loam. Below a depth
of 40 inches is gravelly loamy sand.

Minatare soils have low fertility and low or mod-
erate available water capacity. Permeability is very
slow, and runoff is slow. These soils commonly are
wet during part of the growing season because the
water table fluctuates.

These soils are used for range. The native vegeta-
tion is short and mid grasses and pricklypear cac-
tus.

Representative profile of Minatare fine sandy
loam in an area of Minatare-Whitelake complex, in
native grass, 1,070 feet south and 130 feet east of
the northwest corner of sec. 29, T. 8 N,, R. 7T E.:

A—0 to 2 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; cloddy
parting to very weak, very fine, granular structure;
very hard, very friable; few pebbles, /4 inch to 2
inches in diameter; mildly alkaline; abrupt, smooth
boundary.

B2t—2 to 6 inches, brown (10YR 5/3) clay loam, dark brown
(10YR 4/3) moist; moderate, very coarse, columnar
structure parting to weak, medium, blocky; very
hard, friable; column tops are coated with gray
fines; thin patchy clay films and clay bridging of
sand grains; slight effervescence; moderately alka-
line; clear, smooth boundary.

B31—6 to 11 inches, light yellowish-brown (10YR 6/4) fine
sandy loam, yellowish brown (10YR 5/4 moist; weak,
very coarse, prismatic structure; very hard, very
friable; thin patchy clay films and clay bridging of
sand grains; strong effervescence; moderately alka-
line; gradual, smooth boundary.

B32-11 to 15 inches, light yellowish-brown (10YR 6/4) fine
sandy loam, yellowish brown (10YR 5/4) moist; very
weak, very coarse, prismatic structure; hard, very
friable; strong effervescence; moderately alkaline;
gradual, smooth boundary.

C1—15 to 21 inches, yellowish-brown (10YR 5/4) fine sandy
loam, yellowish brown (10YR 5/4) moist; massive;
slightly hard, very friable; strong effervescence;
moderately alkaline; gradual, smooth boundary.

C2—21 to 24 inches, yellowish-brown (10YR 5/4) sandy clay
loam, yellowish brown (10YR 5/6) moist; massive;
hard, friable; strong effervescence; moderately al-
kaline; gradual, smooth boundary.

C3ca—24 to 40 inches, yellowish-brown (10YR 5/4) sandy clay
loam, yellowish brown (10 YR 5/8) moist; common
mottles of strong brown (7.5YR 5/6); massive; hard,
friable; many coarse segregations of lime; strong
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effervescence; moderately alkaline; abrupt, smooth
boundary.

11C4—40 to 60 inches, multicolored gravelly loamy sand;
single grained; loose; strong effervescence; moder-
ately alkaline.

The solum ranges from 10 to 20 inches in thickness. In
many places gravel fragments !/4 inch to 3 inches in diameter
are on the surface and in the matrix above the gravelly IIC
horizon. The A2 horizon ranges from dark grayish brown to
pale brown. It commonly is fine sandy loam, but ranges from
loamy fine sand to loam. It ranges from 1 to 3 inches in
thickness. The B2t horizon ranges from grayish brown to
light yellowish brown. It is clay loam, sandy clay, or clay and
ranges from 35 to 45 percent clay. It has moderate or strong,
coarse or very coarse, columnar structure parting to weak or
moderate, medium, blocky. It ranges from moderately alkaline
to very strongly alkaline. Electrical conductivity ranges from
2 to 6 millimhos. The B2t horizon ranges from 4 to 6 inches in
thickness. The B3 and C horizons range from brown to brown-
ish-yellow sandy loam to clay loam. They range from moder-
ately alkaline to very strongly alkaline. Electrical conductiv-
ity ranges from 8 to 27 millimhos. The gravelly I11C horizon is
at a depth of more than 40 inches.

In Butte County, the B2t and B3 horizons of Minatare
soils are coarser textured than is defined in the range of the
series. This difference does not alter the usefulness or be-
havior of the soils.

Minatare soils are mapped with Whitelake soils and are
near Manter and Mawer soils. They have a thinner A horizon
and contain more clay in the B2t horizon than Whitelake soils.
They contain more sodium and have a more clayey B2t
horizon than Manter and Mawer soils.

Minatare-Whitelake complex (0 to 3 percent
slopes) (Ms).—This mapping unit is about 60 percent
Minatare soils and 40 percent Whitelake soils. Areas
of these soils that have a claypan are mostly on
terraces along the Belle Fourche River. Surface
relief is made uneven by many small mounds or
ridges that rise a few inches above the intervening
low spots or depressions. Minatare soils are in the
low spots, and Whitelake soils are on the mounds.
These soils have the profiles described as represent-
ative of their respective series, but in a few areas
gravelly material is at depths between 30 and 40
inches.

These soils take in water slowly. The Minatare
soil has very poor tilth. Runoff is slow and ponds in
the small low spots during wet years. A fluctuating
water table rises into the profile in most years and
contributes to accumulations of salts. Soil blowing is
a hazard in cultivated areas.

Most of the acreage is in native grass and is used
for range. Whitelake soils are suitable for cultiva-
tion, but the soil pattern in most areas makes
cultivation unsatisfactory. Minatare soil in Saline
Lowland range site, capability unit VIs-3, and wind-
break group 10; Whitelake soil in Sandy range site,
capability unit IVe-12, and windbreak group 5.

Mine Pits and Dumps

Mine pits and dumps (Mt) consists of mine pits and
dumps or spoil banks of waste material from strip-
mining operations. Slopes are short, sharp, and ir-
regular. The areas range from 3 to more than 640
acres in size.

Runoff is rapid on the dumps and ponded in the
pits. Some of the pits have water in them during
part or all of the year.

Most areas of Mine pits and dumps are barren of



BUTTE COUNTY, SOUTH DAKOTA

vegetation and have little or no value for grazing.
Capability unit VIIIs-2; windbreak group 10; not
assigned to a range site.

Minnequa Series

The Minnequa series consists of moderately deep,
gently sloping to sloping, well-drained, calcareous
silty soils on uplands. These soils formed in material
weathered from the underlying chalky shale and
limestone.

In a representative profile the surface layer is
light brownish-gray silty clay loam about 3 inches
thick. Below this is a 4-inch transition layer of light
brownish-gray silty clay loam that is hard when dry
and firm when moist. The underlying material to a
depth of 24 inches is light-gray silty clay loam. The
lower part contains many chips of weathered shale.
Below a depth of 24 inches is light-gray bedded
shale. The entire profile is calcareous.

Minnequa soils have low fertility and available
water capacity. Permeability is moderately slow,
and runoff is medium. The high lime content of
these soils makes them very susceptible to soil
blowing.

These soils are used mainly for range. A few areas
are cultivated. Alfalfa is the main irrigated crop.
Winter wheat and alfalfa are the main dryfarmed
crops. The native vegetation is mainly short and
mid grasses and sagebrush.

Representative profile of Minnequa silty clay
loam in an area of Penrose-Minnequa silty clay
loams, 3 to 15 percent slopes, in native grass, 2,000
feet west and 2,500 feet north of the southeast
corner of sec. 22, T.9N.,, R.2 E.:

A1—0 to 3 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
thick, platy structure parting to weak, fine, granu-
lar; soft, friable; violent effervescence; moderately
alkaline: clear, smooth boundary.

AC—3 to T inches, light brownish-gray (2.5Y 6/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; weak, medium
and fine, subangular blocky structure; hard, firm;
violent effervescence; moderately alkaline; gradual,
wavy boundary.

C1—7 to 17 inches, light-gray (5Y 7/1) silty clay loam, light
brownish gray (2.5Y 6/2) moist; weak, fine, subangu-
lar blocky structure; hard, firm; violent efferves-
cence; moderately alkaline; gradual, wavy bound-

ary.
C2—17 to 24 inches, light-gray (5Y 7/1) silty clay loam, light
brownish gray (2.5Y 6/2) moist; massive, horizontal
bedding planes of the underlying shale; many fine
chips of shale; strong effervescence; slightly hard,
firm; moderately alkaline; gradual, wavy boundary.
C3—24 to 50 inches, light-gray (5Y 7/1) platy shale, light
brownish gray (2.5Y 6/2) moist; bedded; very hard,
firm; violent effervescence; moderately alkaline.

Depth to bedrock ranges from about 20 to 40 inches. In
most places the soil is calcareous to the surface. but in some
the upper 2 to 4 inches is noncalcareous. The Al horizon
ranges from grayish brown to pale brown in hue of 2.5Y or
10YR. It is silty clay loam or silt loam and ranges from 8 to 5
inches in thickness. The AC and C horizons range from gray
to pale olive in hue of 2.,5Y or 5Y. They are silty clay loam or
silt loam and range from 25 to 35 percent clay. They are hard
or very hard when dry and firm or friable when moist. They
are mildly alkaline or moderately alkaline. The horizons
immediately above the shale commonly contain segregations
of salt, mainly gypsum. The estimated caleium carbonate
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equivalent ranges from 15 to 60 percent. The bedrock is
chalky shale interbedded with thin layers of brittle lime-
stone.

Minnequa soils are mapped with Penrose soils, are near
Manvel soils, and are similar to Pierre and Razor soils in
depth to bedrock. They are deeper over bedrock than Pen-
rose soils and shallower over bedrock than Manvel soils.
They contain less clay and are more calcareous than Pierre
and Razor soils.

Minnequa silty clay loam, 2 to 6 percent slopes
(MuB).—This soil is on uplands. Areas are irregular
in shape and range from 5 to 200 acres in size.

Included with this soil in mapping are areas of
Manvel and Penrose soils. Manvel soils are on foot
slopes and fans. Penrose soils are on the upper parts of
ridges.

This Minnequa soil has low fertility. It takes in
water slowly and has low available water capacity.
Runoff is medium. Erosion and soil blowing are
hazards in cultivated areas.

Many areas are in native grass and are used for
range. Other areas are cultivated. Alfalfa is the
main irrigated crop. Winter wheat, alfalfa, oats, and
barley are grown in dryfarmed areas. Controlling
erosion and soil blowing is the main concern in
management. Thin Upland range site; capability
units IVes-2 irrigated and IVe-8 dryland; wind-
break group 8.

Figure 15.—Profile of Nevee silt loam.
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Minnequa silty clay loam, 6 to 9 percent slopes
(MuC).—This soil is on uplands. Areas are irregular
in shape and range from 10 to 500 acres in size.

Included with this soil in mapping are areas of
Penrose soils, mainly in the higher parts of the
landscape on the tops and upper sides of ridges.

This Minnequa soil has low fertility and available
water capacity. Runoff is medium. Erosion and soil
blowing are hazards.

Most of the acreage is in native grass and is used
for range. Winter wheat is the main crop in the few
cultivated areas. Controlling erosion and soil blow-
ing is the main concern in management. Thin Up-
land range site; capability unit VIe-3; windbreak
group 10.

Nevee Series

The Nevee series consists of deep, gently sloping
to hilly, well-drained silty soils on uplands. These
soils formed in material derived from reddish-col-
ored, calcareous siltstone and silty shale.

In a representative profile (fig. 15) the surface
layer, about 8 inches thick, is silt loam that is
reddish brown in the upper part and yellowish red
in the lower part. The underlying material to a
depth of 48 inches is calcareous, reddish-yellow silt
loam. The upper part is slightly hard when dry and
very friable when moist and contains spots and
streaks of soft lime. The lower part contains frag-
ments of siltstone. Below a depth of 48 inches is
calcareous, reddish-brown siltstone.

Nevee soils have low fertility and moderate or
high available water capacity. Permeability is mod-
erate, and runoff is medium or rapid.

Most areas in native grass are used for range. A
few areas are cultivated. Winter wheat and alfalfa
are the main crops. The native vegetation is mainly
mid and short grasses. ) )

Representative profile of Nevee silt loam in an
area of Nevee-Spearfish silt loams, 6 to 25 percent
slopes, in native grass, 1,100 feet north and 20 feet
east of the southwest corner of sec. 4, T. 7T N, R. 1
E.:

A11—0 to 4 inches, reddish-brown (5YR 4/4) silt loam, dark
reddish brown (5YR 3/4) moist; weak, fine, granular
structure; soft, very friable; many roots; neutral;
clear, smooth boundary.

A12—4 to 8 inches, yellowish-red (5YR 4/6) silt loam, dark
reddish brown (2.5YR 3/4) moist; very weak, me-
dium, subangular blocky structure; soft, very fria-
ble; many roots; neutral; clear, smooth boundary.

Clca—8 to 24 inches, reddish-yellow (5YR 6/6) silt loam,
yellowish red (5YR 4/6) moist; massive; slightly
hard, very friable; common roots; many fine segre-
gations of lime; violent effervescence; mildly alka-
line; gradual, smooth boundary.

C2—24 to 39 inches, reddish-yellow (5YR 6/6) silt loam, yel-
lowish red (YR 4/6) moist; massive; hard, friable;
few roots; strong effervescence; mildly alkaline;
gradual, smooth boundary.

C3-—-39 to 48 inches, reddish-yellow (5YR 6/6) silt loam, yel-
lowish red (YR 4/6) moist; massive; hard, very
friable; many coarse fragments of siltstone; strong
effervescence; mildly alkaline; gradual, smooth
boundary.

C4—48 to 60 inches, reddish-brown (2.5YR 4/4) siltstone, dark

red (2.5YR 3/6) moist; extremely hard, very friable;
strong effervescence; mildly alkaline.
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Depth to silty shale, siltstone, or sandstone is more than 40
inches. Depth to free carbonates is less than 10 inches. The
Al horizon ranges from reddish brown to light brownish
gray in hues of 5YR to 10YR. It commonly is silt loam, but in
places it is loam or very fine sandy loam. The A horizon
ranges from 4 to 10 inches in thickness. The C horizon ranges
from red to pink in hues of 25YR to 7.5YR. It is silt loam,
loam, or very fine sandy loam that ranges from 10 to 18
percent clay and is less than 15 percent coarser than very
find sand. The Clca horizon contains few to many, fine or
medium segregations of lime.

Nevee soils are mapped with Spearfish soils and are near
Barnum, Canyon, Colby, Keith, and Vale soils. They do not
have the erratic distribution of organic matter that is charac-
teristic of Barnum soils, and they contain less clay and are
more silty. They are deeper over bedrock than Canyon and
Spearfish soils. They have colors in redder hues than Colby
soils. They do not have the dark-colored Al and B2t horizons
that are characteristic of Keith and Vale soils.

Nevee silt loam, 2 to 6 percent slopes (NeB).—This
soil is on uplands. Areas are irregular in shape and
range from 10 to 175 acres in size. Slopes are smooth
and mainly less than 6 percent, but some areas
include slopes of more than 6 percent.

Included with this soil in mapping are areas of a
soil that is similar to this Nevee soil, but the surface
layer is.darker colored and less red.

This soil has low fertility. Available water capac-
ity is moderate or high. Runoff is medium. Erosion
and soil blowing are hazards in cultivated areas.

Many areas are in native grass and are used for
range. A few areas are cultivated. Alfalfa is the
main irrigated crop. Small grain and alfalfa are the
main dryfarmed crops. Controlling erosion and soil
blowing is the main concern in management. Thin
Upland range site; capability units I1le-3 irrigated
and IVe-8 dryland; windbreak group 8.

Nevee-Spearfish silt loams, 6 to 25 percent slopes
(NsD).—This mapping unit is about 70 percent Nevee
soils and 30 percent Spearfish soils. Areas are irreg-
ular in shape and range from 10 to 250 acres in size.
Nevee soils are in the mid and lower parts of the
landscape and have slopes that are long and
smooth. Spearfish soils are more steep and are on
the tops and sides of ridges and on the shoulders of
drainageways. These soils have the profiles de-
scribed as representative of their respective series.

Included with these soils in mapping are small
areas of Rock outerop intermingled with Spearfish
soils in the higher parts of the landscape. Also
included are areas of a soil that is similar to this
Nevee soil, but the surface layer is darker colored
and less red.

These soils have low fertility. They take in water
readily. Runoff is medium or rapid, depending on
slope. Erosion is a hazard. Spearfish soils have very
low available water capacity and are not suitable
for cultivation.

Most of the acreage is in native grass and is used
for range. Capability unit VIe-3; windbreak group
10; Nevee soil in Thin Upland range site, Spearfish
soil in Shallow range site.

Oburn Series

The Oburn series consists of deep, nearly level to
sloping, well-drained loamy soils that have a clay-
pan subsoil. These soils are on terraces and uplands.
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They formed in material derived from sandstone,
siltstone, and shale.

In a representative profile the surface layer is
grayish-brown fine sandy loam about 8 inches thick.
Below this is a 2-inch subsurface layer of light
brownish-gray fine sandy loam. The subsoil, about 13
inches thick, is clay loam that is brown in the upper
part and light brownish gray in the lower part. It is
very hard when dry and firm when moist. The lower
part is calcareous. The underlying material is calcar-
eous, light brownish-gray sandy clay loam that con-
tains spots and streaks of lime and salts.

Oburn soils have low fertility and moderate
available water capacity. Permeability is very slow,
and runoff is slow or medium.

Most areas are in native grass and are used for
range. The native vegetation is mainly mid and
short grasses, sagebrush, and pricklypear cactus.

Representative profile of Oburn fine sandy loam
in an area of Absher-Oburn complex, 3 to 9 percent
slopes, in native grass, 1,500 feet west and 2,450 feet
north of the southeast corner of sec. 17, T. 12 N., R. 8
E.:

A11—0 to 3 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; very weak,
fine and medium, granular structure; soft, very
friable; medium acid; clear, smooth boundary.

A12—3 to 8 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) moist; very weak,
medium, granular structure; slightly hard, very fri-
able; neutral; abrupt, smooth boundary.

A2—8 to 10 inches, light brownish-gray (2.5Y 6/2) fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; weak,
very thin, platy structure; slightly hard, very fria-
ble; mildly alkaline; abrupt, wavy boundary.

B21t—10 to 16 inches, brown (10YR 5/3) clay loam, brown
(10YR 4/3) moist; moderate, medium and coarse,
columnar structure parting to moderate, medium,
blocky; very hard, firm; light-gray (2.5Y 7/2) coat-
ings on column tops; thin continuous clay films;
neutral; clear, wavy boundary.

B22tca—16 to 23 inches, light brownish-gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
coarse, prismatic structure parting to moderate,
medium and coarse, blocky; very hard, firm; thin
continuous clay films; about 50 percent of faces of
peds are coated with lime, few segregations of lime
in matrix; violent effervescence; moderately alka-
line; gradual, wavy boundary.

Clcasa—23 to 28 inches, light brownish-gray (2.5Y 6/2) sandy
clay loam, grayish brown (2.5Y 5/2) moist; weak,
coarse, prismatic structure parting to weak, me-
dium and coarse, blocky; very hard, firm; many
segregations of lime and salt; violent effervescence;
moderately alkaline; gradual, wavy boundary.

C2casa—28 and 60 inches, light brownish-gray (2.5Y 6/2)
sandy clay loam, grayish brown (2.5Y 5/2) moist;
massive; very hard, firm; few fine segregations of
lime and salt; violent effervescence; moderately al-
kaline.

The solum ranges from 16 to 30 inches in thickness. Depth
to free carbonates ranges from 9 to 18 inches. The A horizon
ranges from dark gray to light yellowish brown in hue of 10
YR or 2.5Y. It commonly is fine sandy loam, but ranges from
sandy loam to silt loam. The Al and A2 horizons range from
6 to 10 inches in combined thickness. The B2t horizon ranges
from gray to pale olive in hues of 10YR to 5Y. It is clay loam
or clay and ranges from 35 to 50 percent clay. The upper part
has moderate or strong, columnar structure and the lower
part has weak or moderate, prismatic. These structure forms
part to blocks that range from weak to strong. The C horizon
ranges from sandy loam to clay in texture and commonly is
stratified with finer textured or coarser textured material.

Oburn soils are mapped with Absher and Belfield soils and

51

are near Assinniboine, Ralph, Sorum, and Twilight soils.
They have a thicker A horizon than Absher soils. They
contain more clay in the B horizon than Archin and Sorum
soils. They do not have the B&A horizon that is characteris-
tic of Belfield soils, and they have an Al horizon that is
lighter colored when moist than that of Belfield soils.
Their B2t horizon has columnar structure and contains more
clay than that of Assinniboine, Ralph, and Twilight soils.

Oburn loam, 0 to 3 percent slopes (ObA).—This
soil is on terraces and upland fans. Areas are irreg-
ular in shape and range from 10 to 200 acres in size.
This soil has a profile similar to the one described as
representative of the series, but the surface layer
commonly is loam.

Included with this soil in mapping are areas of
Absher and Belfield soils. Absher soils are in slight
depressions. Belfield soils are intermingled with
Oburn soils. Included soils make up less than 20
percent of any given area.

This Oburn soil has moderate available water
capacity, but water penetrates the claypan subsoil
very slowly. The claypan limits root development of
plants. Runoff is slow. Soil blowing is a hazard in
cultivated areas.

Most of the acreage is in native grass and is used
for range. Many of the areas formerly cultivated
have reverted back to native grass. Improving
water intake and conserving moisture are the main
concerns in management. Claypan range site; capa-
bility unit IVs-2; windbreak group 9.

Parshall Series

The Parshall series consists of deep, nearly level,
well-drained loamy soils. These soils are in swales
on uplands. They formed in fine sandy loam allu-
vium,

In a representative profile the surface layer is
dark grayish-brown fine sandy loam about 6 inches
thick. The subsoil, about 387 inches thick, is fine
sandy loam that is dark grayish brown in the upper
part and grayish brown in the lower part. The upper
part is slightly hard when dry and friable when
moist. The underlying material is grayish-brown
fine sandy loam.

Parshall soils have medium fertility and moderate
or high available water capacity. Permeability is
moderate or moderately rapid, and runoff is slow.
Soil blowing is a hazard.

Most areas are in native grass and are used for
range. Small grains are the main crops in the few
cultivated areas. The native vegetation is a mixture
of tall, mid, and short grasses.

Representative profile of Parshall fine sandy
loam, 0 to 3 percent slopes, in native grass, 1,320
feet south and 660 feet east of the northwest corner
of sec. 15, T.13 N, R.9 E.;

A11—0 to 3 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) moist; weak, fine,
granular structure; soft, very friable; many roots;
slightly acid; clear, smooth boundary.

A12—3 to 6 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) moist; moderate,
coarse, subangular blocky structure; slightly hard,

very friable; many roots; slightly acid; clear, smooth
boundary.
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B21—6 to 17 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, very dark brown (10YR 2/2) moist;
weak, very coarse, prismatic structure parting to
moderate, medium and fine, subangular blocky;
slightly hard, friable; common roots; thin patchy
clay films on vertical faces of peds; slightly acid;
gradual boundary.

B22—17 to 31 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak, very coarse, prismatic structure part-
ing to weak, medium and coarse, subangular blocky;
slightly hard, very friable; common roots; neutral;
gradual boundary.

B3—31 to 43 inches, grayish-brown (2.5Y 5/2) fine sandy
loam, dark grayish brown (2.5Y 4/2) moist; weak,
very coarse, prismatic structure; slightly hard, very
friable; few roots; neutral; gradual boundary.

C—43 to 60 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) moist; weak, very
coalrse, prismatic structure; soft, very friable; neu-
tral.

Depth to free carbonates ranges from 30 to 60 inches or
more. The Al and B2 horizons range from dark grayish
brown to brown. They are very dark grayish brown or darker
when moist and have a combined thickness of more than 20
inches. The Al horizon commonly is fine sandy loam, but it is
loam in places. The B horizon ranges from 14 to 18 percent
clay. In places it contains thin patchy clay films and clay
bridgings between sand grains. The B3 and C horizons range
from grayish brown to pale brown in hue of 10YR or 2.5Y.
Buried horizons occur in places.

Parshall soils are near Assinniboine, Blackhall, Sorum,
and Twilight soils. They have thicker horizons that have
moist colors of very dark grayish brown or darker than those
soils. They contain less clay in the B horizon than Assinni-
boine and Sorum soils.

Parshall fine sandy loam, 0 to 3 percent slopes
(PaA).—This soil is in swales on uplands. Areas
commonly are less than 50 acres in size.

Included with this soil in mapping are areas of
Assinniboine, Sorum, and Twilight soils. Assinni-
boine and Twilight soils are on the outer edges of
the mapped areas. Sorum soils are intermingled
with Parshall soils. Included soils make up less than
15 percent of any given area.

This Parshall soil has medium fertility. It takes in
water readily and has moderate or high available
water capacity. Runoff is slow. Soil blowing is a
severe hazard in cultivated areas.

Most of the acreage is in native grass and is used
for range. Small grain and alfalfa are the main
crops in the few cultivated areas. Controlling soil
blowing is the main concern in management. Sandy
range site; capability unit IVe-6; windbreak group
1.

Penrose Series

The Penrose series consists of shallow, gently
sloping to moderately steep, well-drained, calcar-
eous silty soils on uplands. These soils formed in
material weathered from chalky shale and lime-
stone.

In a representative profile the surface layer is
light brownish-gray silty clay loam about 3 inches
thick. The underlying material to a depth of 13
inches is light-gray silty clay loam that is slightly
hard when dry and firm when moist. It contains
many fragments of partly weathered shale. Below a
depth of 13 inches is light-gray bedded shale. The
entire profile is calcareous.

Penrose soils have low fertility and very low avail-
able water capacity. Permeability is moderately
slow, and runoff is rapid. Erosion is a severe hazard.

Most areas are used for range. The native vegeta-
tion is mainly short and mid grasses.

Representative profile of Penrose silty clay loam
in an area of Penrose-Minnequa silty clay loams, 3
to 15 percent slopes, in native grass, 2,060 feet west
and 2,500 feet north of the southeast corner of sec.
22, T.9N,R.2E.:

Al1—0 to 3 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; weak, fine,
granular structure; soft, friable; violent efferves-
cence; moderately alkaline; clear, smooth boundary.

C1—3 to 9 inches, light-gray (2.5Y 7/2) silty clay loam, gray-
ish brown (2.5Y 5/2) moist; massive; slightly hard,
firm; many fine fragments of partly weathered
shale; violent effervescence; moderately alkaline;
clear, smooth boundary.

C2—9 to 13 inches, light-gray (5Y 7/1) silty clay loam, light
brownish gray (2.5Y 6/2) moist; massive and has
horizontal bedding planes; many fragments of
partly weathered shale; slightly hard, firm; violent
effervescence; moderately alkaline; gradual, wavy
boundary.

C3—13 to 30 inches, light-gray (5Y 7/1) platy shale, light
brownish gray (2.5Y 6/2) moist; light yellowish-
brown (2.5Y 6/4) and olive-yellow (2.5Y 6/6) stains on
{'{raﬁture faces; violent effervescence; moderately al-

aline.

Depth to bedrock ranges from about 8 to 20 inches. The A
horizon ranges from gray to light brownish gray in hues of
5Y to 10YR. It is silty clay loam, silt loam, or loam and in
places is noncalcareous. The A horizon ranges from 1 to 4
inches in thickness. The C horizon above the bedrock ranges
from grayish brown to pale olive in hue of 2.5Y or 5Y. It is
silty clay loam or silt loam and ranges from 24 to 35 percent
clay. It ranges from slightly hard to very hard when dry and
is firm or friable when moist. The C horizon ranges from 15
to 60 percent in estimated calcium carbonate equivalent. It
is mildly alkaline or moderately alkaline. Discontinuous
ledges of brittle limestone occur in places.

Penrose soils are mapped with Minnequa soils, are near
Manvel soils, and are similar to Lismas and Midway soils in
depth to shale. They are shallower over bedrock than Minne-
qua and Manvel soils. They contain less clay and are more
calcareous than Lismas and Midway soils.

Penrose silty clay loam, 6 to 25 percent slopes
(PeE).—This soil is on uplands. Areas are irregular
in shape and range from 20 to 1,000 acres in size.
1Many contain eroding drainageways and small gul-
ies.

Included with this soil in mapping are areas of
Manvel and Minnequa soils and Rock outcrop. Man-
vel soils are in swales and on fans and foot slopes.
Minnequa soils are on the sides of ridges below
Penrose soils. Small areas of Rock outcrop are on
the upper sides of ridges and around the heads of
drainageways. Included soils make up less than 20
percent of any given area.

This Penrose soil has low fertility and very low
available water capacity. Runoff is rapid. Erosion is
a severe hazard.

Areas of this soil are in native grass and are used
for range. Controlling erosion is the main concern in
management. Shallow range site; capability unit
VIs-1; windbreak group 10.

Penrose-Minnequa silty clay loams, 3 to 15 per-
cent slopes (PmD).—This mapping unit is about 60
percent Penrose soils, 20 percent Minnequa soils,
and 20 percent other soils. Areas range from 10 to
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several thousand acres in size. Penrose soils are on
the tops and sides of ridges and on the shoulders of
drainageways. Minnequa soils are mostly gently
sloping and are in the mid and lower parts of the
landscape below Penrose soils. These soils have the
profiles described as representative of their respec-
tive series.

Included with these soils in mapping are areas of
Hisle and Manvel soils. Manvel soils, the most com-
mon inclusion, are on concave foot slopes. Hisle soils
are in drainage sags and on some fans and foot
slopes. Also included in some areas are alluvial soils
on bottom land of the larger drainageways.

These soils have low fertility and are droughty.
Runoff is medium or rapid, depending on slope.
Erosion is a severe hazard.

Most of the acreage is in native grass and is used
for range. Alfalfa and small grain are the main
crops in the few cultivated areas. Penrose soil in
Shallow range site, capability unit VIs-1, and wind-
break group 10; Minnequa soil in Thin Upland range
site, capability unit I'Ve-8, and windbreak group 8.

Pierre Series

The Pierre series consists of moderately deep,
nearly level to moderately steep, well-drained
clayey soils on uplands. These soils formed in
slightly acid to mildly alkaline material derived
from clay shale.

In a representative profile the surface layer is
grayish-brown clay about 4 inches thick. The subsoil
is grayish-brown clay about 21 inches thick that is
very hard when dry, very firm when moist, and very
sticky and plastic when wet. Below a depth of 8
inches it is calcareous, and below a depth of 18
inches it contains many spots of soft lime. The
underlying material to a depth of 28 inches is gray-
ish-brown clay that contains many spots and
streaks of lime, gypsum, and other salts. Below a
depth of 28 inches is gray shale that is partly
weathered in the upper few inches.

Pierre soils have low fertility and low or very low
available water capacity. Permeability is very slow,
and runoff is slow to rapid, depending on slope.

Most areas are in native grass and are used for
range. Wheat is the main dryfarmed crop in the few
cultivated areas. A few areas are used for irrigated
pasture. The native vegetation is mainly mid and
short grasses.

Representative profile of Pierre clay, 2 to 6 per-
cent slopes, in native grass, 1,500 feet each and 650
feet north of the southwest corner of sec. 31, T. 12
N, R.7TE.:

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) clay, dark grayish
brown (2.5Y 4/2) moist; weak, fine, granular struec-
ture; slightly hard, firm, sticky and plastic; many
roots; neutral; clear, smooth boundary.

B21—4 to 8 inches, grayish-brown (2.5Y 5/2) clay, dark gray-
ish brown (2.5Y 4/2) moist; weak, very coarse, pris-
matic structure parting to moderate, coarse, blocky;
very hard, very firm, very sticky and plastic; com-
mon roots; mildly alkaline; clear, wavy boundary.

B22—8 to 18 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak, very coarse,
prismatic structure parting to moderate, very
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coarse and coarse, blocky; very hard, very firm, very
sticky and plastic; common roots; common pressure
faces; slight effervescence; mildly alkaline; clear,
wavy boundary.

B3ca—18 to 25 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak, very coarse,
blocky structure; very hard, very firm, very sticky
and plastic; few roots; common pressure faces;
many coarse segregations of lime; strong efferves-
cence; mildly alkaline; gradual, wavy boundary.

Clcasa—25 to 28 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; very hard,
very firm, very sticky and plastic; few roots; few
shale fragments; many segregations of salt, gyp-
sum, and lime; strong effervescence; mildly alka-
line; clear, wavy boundary.

C2—28 to 34 inches, gray (5Y 5/1) partly weathered shale,
grayish brown (2.5Y 5/2) moist; many, coarse, promi-
nent, yellowish-brown (10YR 5/6) mottles; very
hard, very firm, very sticky and plastic; mildly
alkaline; gradual, wavy boundary.

C3—34 to 55 inches, gray (5Y 6/1) platy clay shale, dark gray
(5Y 4/1) moist; very hard; iron stains on fracture
faces; slightly acid.

Depth to bedded shale ranges from 20 to 40 inches. The
solum ranges from 15 to 30 inches in thickness and has
carbonates up to the surface or is noncalcarious throughout.
When the soil is dry, cracks /2 inch to 2 inches wide and
several feet long extend downward through the solum. Soil
colors range from gray to olive in hue of 2.5Y or 5Y and are
inherited from the underlying shale. The A horizon is neu-
tral or mildly alkaline. The B2 horizon is about 60 percent
clay. It has weak, coarse or very coarse, prismatic structure
parting to moderate, medium to very coarse, blocky. The B
horizon is mildly alkaline or moderately alkaline. The under-
lying shale commonly contains small to moderate amounts of
gypsum and other salts in seams. It ranges from slightly acid
to mildly alkaline.

Pierre soils are mapped with Kyle and Lismas soils and are
similar to Minnequa, Razor, Wasa, and Winler soils in depth
to shale. They are deeper over shale than Lismas soils and
are more shallow over shale than Kyle soils. They are more
clayey and less calcareous than Minnequa and Razor soils.
They have prismatic structure and contain less salts than
Wasa and Winler soils.

Pierre clay, 0 to 2 percent slopes (PrA).—This soil
is on uplands, mainly in the irrigated parts of the
county. Areas are irregular in shape and range from
5 to 70 acres in size.

Included with this soil in mapping are areas of
Kyle soils, in places where shale is at a depth of
more than 40 inches.

This soil has low fertility and poor tilth. It takes
in water very slowly and has low or very low availa-
ble water capacity. Runoff is slow.

Many areas are in native grass and are used for
range. Areas in the irrigated parts of the county
commonly are used for irrigated pasture. Improving
water intake and tilth is the main concern in man-
agement. Clayey range site; capability unit I'Vs-3;
windbreak group 4.

Pierre clay, 2 to 6 percent slopes (PrB).—This soil
is on uplands. Areas are irregular in shape and
range from 15 to 500 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping are areas of
Hisle, Kyle, and Stetter soils. Hisle and Kyle soils
are on foot slopes, in some swales, and along drain-
ageways. Stetter soils also are along some drainage-
ways. Included soils make up less than 25 percent of
any given area.

This Pierre soil has low fertility and poor tilth, It
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takes in water very slowly. Runoff is medium. Ero-
sion and soil blowing are hazards.

Most of the acreage is in native grass and is used
for range. Wheat is the main crop in cultivated
areas. A few areas are used for irrigated pasture.
Controlling erosion and soil blowing is the main
concern in management. Clayey range site; capabil-
ity unit IVe-3; windbreak group 4.

Pierre clay, 6 to 21 percent slopes (PrD).—This
soil is in irregularly shaped areas that range from
20 to more than 500 acres in size. It has a profile
similar to the one described as representative of the
series, but in places the depth to shale is slightly
less than 20 inches.

Included with this soil in mapping are areas of
Hisle, Kyle, Lismas, and Stetter soils. Hisle and
Kyle soils are on foot slopes and along some drain-
ageways. Lismas soils are on the tops and upper
sides of ridges and on the shoulders of some drain-
ageways. Stetter soils are on narrow bottom land
along the larger drainageways. Included soils make
up less than 20 percent of any given area.

This Pierre soil has low fertility and takes in
water slowly. Runoff is medium or rapid, depending
on slope. Erosion is a hazard.

Most of the acreage is in native grass and is used
for grazing. Wheat is the main crop in the few
cultivated areas. Controlling erosion is the main
concern in management. Clayey range site; capabil-
ity unit VIe-4; windbreak group 10.

Ralph Series

The Ralph series consists of moderately deep,
gently sloping, well-drained loamy soils on uplands.
These soils formed in material derived from sand-
stone, siltstone, and shale.

In a representative profile the surface layer is

grayish-brown loam about 6 inches thick. The sub-.

soil, about 21 inches thick, is grayish-brown clay
loam in the upper part and calcareous, light brown-
ish-gray clay loam in the lower part. The upper part
is slightly hard when dry and friable when moist.
The lower part contains spots and streaks of soft
lime that extend into the underlying material. The
underlying material to a depth of 34 inches is calcar-
eous, light brownish-gray clay loam. Below a depth
of 34 inches is calcareous, gray shale and pale-olive
soft sandstone.

Ralph soils have medium fertility and moderate or
low available water capacity. Permeability is moder-
ate, and runoff is medium.

Most areas are used for range. Small grain and
alfalfa are the main crops in cultivated areas. The
native vegetation is mainly mid and short grasses.

Representative profile of Ralph loam, 3 to 6 per-
cent slopes, in native grass, 1,400 feet south and 700
feet west of the northeast corner of sec. 29, T. 14 N,,
R.6 E.:

A1—0 to 6 inches, grayish-brown (2.5Y 5/2) loam, very dark
grayish brown (10YR 3/2) moist; weak, fine, granu-

lar structure; soft, friable; many roots; neutral;
clear, smooth boundary.

B2t—6 to 17 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; weak, medium, pris-
matic structure parting to moderate, medium, su-
bangular blocky and blocky; slightly hard, friable;
common roots; thin continuous clay films; neutral;
clear, wavy boundary.

B3ca—17 to 27 inches, light brownish-gray (2.5Y 6/2) clay
loam, olive brown (2.5Y 4/4) moist; moderate, me-
dium and coarse, prismatic structure parting to
moderate, medium and coarse, blocky; hard, firm;
common roots; thin patchy clay films; many, me-
dium, distinct segregations of lime; violent effer-
vescence; mildly alkaline; clear, wavy boundary.

Clca—27 to 34 inches, light brownish-gray (2.5Y 6/2) light
clay loam, olive brown (2.5Y 4/4) moist; weak, me-
dium and coarse, subangular blocky structure;
slightly hard, friable; discontinuous layer of hard
limestone in lower part; few roots; many, medium,
distinct segregations of lime; violent effervescence;
mildly alkaline; clear, wavy boundary.

C2—34 to 51 inches, gray (5Y 6/1 and 5/1) soft shale, olive
gray (5Y 4/2) and very dark gray (5Y 3/1) moist;
many, medium, prominent mottles of yellowish red
(5YR 4/6); bedded, crushes to clay loam; strong
effervescence; moderately alkaline; clear, wavy
boundary.

C3—51 to 60 inches, pale-olive (5Y 6/3) soft sandstone, olive
(5Y 5/3) moist; common, fine, prominent, strong-
brown (7.5YR 5/6) mottles; bedded, crushes to loamy
fine sand; slight effervescence; mildly alkaline.

Depth to bedrock ranges from 20 to 40 inches, and depth to
free carbonates ranges from 8 to 21 inches. The solum ranges
from 16 to 30 inches in thickness. The A horizon ranges from
dark grayish brown to brown in hue of 10YR or 2.5Y. It
commonly is loam, but ranges from very fine sandy loam to
light clay loam. The A horizon ranges from 3 to 6 inches in
thickness. The B2t horizon ranges from dark grayish brown
to light olive brown in hue of 10YR or 2.5Y. It is clay loam or
heavy loam that ranges from 25 to 35 percent clay and is less
than 15 percent coarser than very fine sand. The B2t horizon
has weak or moderate, prismatic structure parting to moder-
ate or strong, subangular blocky or blocky. It has thin or
moderately thick clay films. The B3 and C horizons have a
wide range in color, which is largely inherited from the
bedrock. The bedrock is sandstone, siltstone, or sandy to
clayey shale.

Ralph soils are near Absher, Belfield, Cabbart, Oburn, and
Seroggin soils. They contain less clay and less sodium in the
B horizon than Absher, Belfield, and Oburn soils. They are
deeper over bedrock than Cabbart soils. They have a B
horizon and are less calcareous than Scroggin soils.

Ralph loam, 3 to 6 percent slopes (RaB).—This
soil is on uplands. Areas are irregular in shape and
are mainly less than 100 acres in size.

Included with this soil in mapping are areas of
Absher, Assinniboine, Belfield, and Scroggin soils.
Absher and Belfield soils commonly are on foot
slopes and in drainage sags. Assinniboine and
Scroggin soils are on the crests of ridges in the
higher parts of the landscape. Also included are
clayey soils in some of the mapped areas in T. 14 N.,
R. 1 E. and in the vicinity of Deer’'s Ears Buttes.
Included soils commonly make up less than 15 per-
cent of any given area, but the areas of clayey soils
make up as much as 30 percant,

This Ralph soil has medium fertility and low or
moderate available water capacity. Runoff is me-
dium. Erosion is a hazard in cultivated areas.

Most of the acreage is in native grass and is used
for range. Small grain and alfalfa are the main
crops in cultivated areas. Controlling erosion is the
main concern in management. Silty range site; ca-
pability unit IITe-1; windbreak group 3.
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Razor Series

The Razor series consists of moderately deep,
nearly level to strongly sloping, well-drained silty
soils on uplands. These soils formed in calcareous
material weathered from the underlying shale.

In a representative profile the surface layer is
light brownish-gray silty clay loam about 2 inches
thick. The subsoil, about 18 inches thick, is silty clay
loam that is grayish brown in the upper 2 inches
and light brownish gray in the rest. It is hard and
very hard when dry and firm when moist. Except
for the upper 2 inches, the subsoil is calcareous. The
underlying material to a depth of 30 inches is calcar-
eous, light olive-gray silty clay loam that contains
many spots and streaks of soft lime. Below a depth
of 30 inches is calcareous, light olive-gray shale.

Razor soils have low fertility and available water
capacity. Permeability is slow, and runoff is slow or
medium.

Most areas are used for range. Small grain and
alfalfa are the main crops in the few cultivated
areas. Alfalfa is the main irrigated crop. The native
vegetation is mainly mid and short grasses.

Representative profile of Razor silty clay loam in
an area of Midway-Razor silty clay loams, 3 to 15
percent slopes, in native grass, 1,660 feet east and
1,900 feet north of the southwest corner of sec. 7,
T.9N,R.3E.:

A1—0 to 2 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
thin, platy structure parting to weak, fine, crumb;
hard, friable, slightly sticky and slightly plastic;
many roots; neutral; clear, smooth boundary.

B21—2 to 4 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; moderate, me-
dium, prismatic structure parting to moderate, fine,
subangular blocky; hard, firm, slightly sticky and
plastic; many roots; neutral; clear, wavy boundary.

B22ca—4 to 14 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, dark grayish brown (2.5Y 4/2) moist;
moderate, medium, prismatic structure parting to
moderate, fine and medium, subangular blocky;
very hard, firm, slightly sticky and plastic; common
roots; strong effervescence; moderately alkaline;
clear, wavy boundary.

B3ca—14 to 20 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; few,
prominent, strong-brown (7.5 YR 5/6) mottles; mod-
erate, medium, subangular blocky structure; very
hard, firm, slightly sticky and plastic; common
roots; strong effervescence; moderately alkaline;
clear, wavy boundary.

Clca—20 to 30 inches, light olive-gray (5Y 6/2) silty clay loam,
olive gray (5Y 5/2) moist; many, medium and coarse,
yellowish-brown (10YR 5/6) and light olive-brown
(2.5Y 5/4) mottles; weak, coarse, subangular blocky
structure; very hard, firm, slightly sticky and plas-
tic; few roots; fragments of olive-gray shale make
up about 20 percent of the mass; many coarse
segregations of lime; strong effervescence; moder-
ately alkaline; diffuse, wavy boundary.

C2—30 to 48 inches, light olive-gray (5Y 6/2) shale, olive gray
(5Y 5/2) moist; very hard, firm, slightly sticky and
plastic; thick salt coatings in upper part and dimin-
ishing with increasing depth; strong effervescence;
moderately alkaline.

Depth to bedrock ranges from 20 to 40 inches, and depth to
carbonates ranges from 4 to 10 inches. In cultivated areas,
the A1 and B21 horizons commonly are calcareous. The soil
is neutral or mildly alkaline in the Al and B21 horizons and
mildly alkaline or moderately alkaline below. The Al horizon
is grayish brown or light brownish gray in hue of 2.5Y or 10
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YR. It is silt loam or silty clay loam and ranges from 1 to 4 in
thickness. The B horizon is hard or very hard when dry and
firm or very firm when moist. The B21 horizon is grayish
brown or brown in hue of 2.5Y or 10 YR. It ranges from 35 to
45 percent clay. It ranges from 2 to 6 inches in thickness, but
in cultivated areas it commonly is mixed with the B22ca
horizon. The B22ca and B3ca horizons are grayish brown or
light brownish gray in hue of 2.5Y or 10YR. The Clca horizon
ranges from grayish brown to light olive gray in hue of 2.5Y
or 5Y. Segregations of lime are common or many.

Razor soils are mapped with Midway soils, are near Baca
soils, and are similar to Minnequa and Pierre soils in depth
to bedrock. They are more shallow over bedrock than Baca
soils and are deeper over bedrock than Midway soils. They
are more clayey and less calcareous than Minnequa soils and
are less clayey than Pierre soils.

Razor silty clay loam, 0 to 2 percent slopes
(RcA).—This soil is in irregularly shaped areas that
range from 10 to 400 acres in size. This soil has a
profile similar to the one described as representa-
tive of the series, but in places the surface layer is
slightly thicker, and in cultivated areas the surface
layer commonly is calecareous.

This soil has low fertility. It takes in water slowly
and has low available water capacity. Runoff is
slow.

Many areas are in native grass and are used for
range. Other areas are cultivated. Alfalfa is the
main irrigated crop. Winter wheat is the main dry-
farmed crop. Improving fertility and water intake
and controlling soil blowing are the main concerns
in management. Clayey range site; capability units
IVes-2 irrigated and IIIs-1 dryland; windbreak
group 4.

Razor silty clay loam, 2 to 6 percent slopes
(RcB).—This soil is on uplands. Areas are irregularly
shaped and range from 10 to 350 acres in size. This
soil has a profile similar to the one described as
representative of the series, but the surface layer is
calcareous in some cultivated areas and is silt loam
in some areas that are in native grass.

This soil has low fertility and takes in water
slowly. Runoff is medium. Erosion and soil blowing
are hazards in cultivated areas.

Many areas are in native grass and are used for
range. Other areas are cultivated. Alfalfa is the
main irrigated crop. Winter wheat, oats, barley, and
alfalfa are the main dryfarmed crops. Controlling
erosion and soil blowing is the main concern in
management. Clayey range site; capability units
IVes-2 irrigated and IVe-3 dryland; windbreak
group 4.

Razor silty clay loam, 6 to 9 percent slopes
(RcC).—This soil is on uplands. Areas range from 10
to 200 acres in size. Included in mapping are areas
of Midway soils in the higher parts of the landscape.

This Razor soil has low fertility. It takes in
water slowly and has low available water capacity.
Runoff is medium. Erosion is a hazard in cultivated
areas.

Most of the acreage is in native grass and is used
for range. Winter wheat is the main crop in the few
cultivated areas. Controlling erosion and soil blow-
ing is the main concern in management. Clayey
range site; capability unit VIe-4; windbreak group
10.



56 SOIL SURVEY

Redig Series

The Redig series consists of deep, gently sloping
to moderately steep, well-drained, calcareous loamy
soils that have thick white layers of high gypsum
concentration. These soils are on terraces or terrace
remnants on uplands. They formed in old alluvium
that contains sand, silt, clay, and coarse fragments
of mixed mineral origin.

In a representative profile the surface layer,
about 7 inches thick, is grayish-brown clay loam in
the upper part and light brownish-gray loam in the
Iower part. It is slightly hard when dry and friable
when moist. The underlying material is white loam
in the upper part, white and light brownish-gray
gravelly loam in the middle, and light brownish-
gray and light-gray gravelly clay loam in the lower
part. It contains many gypsum crystals. The entire
profile is calcareous and contains angular and
rounded gravel in amounts that increase with in-
creasing depth.

Redig soils have low fertility and low or moderate
available water capacity. Permeability is moderate,
and runoff is medium or rapid.

Almost all the areas are used for range. The
native vegetation is mainly short and mid grasses.

Representative profile of Redig clay loam, 9 to 25
percent slopes, in native grass, 2,490 feet west and
7N00I§eet south of the northeast corner of sec. 5, T. 9

, R.7TE.:

Al11—0 to 3 inches, grayish-brown (10YR 5/2) clay loam, dark
grayish brown (10YR 4/2) moist; weak, fine, granu-
lar structure; slightly hard, friable, slightly sticky;
many roots; about 10 percent coarse fragments;
slight effervescence; neutral; clear, smooth bound-

ary.

A12—3 to 7 inches, light brownish-gray (10YR 6/2) loam, dark
grayish brown (10YR 4/2) moist; weak, fine and
medium, subangular blocky structure; slightly hard,
friable, slightly sticky; many roots; about 12 percent
coarse fragments; strong effervescence; mildly alka-
line; clear, wavy boundary.

to 18 inches, white (10YR 8/1) loam, pale brown

(10YR 6/3) moist; massive; hard, friable, slightly

sticky; common roots; about 10 percent coarse frag-

ments; many gypsum crystals; coarse fragments
coated with lime; violent effervescence; mildly al-
kaline; gradual, wavy boundary.

C2cs—18 to 30 inches, white (10YR 8/1) gravelly loam, light
brownish gray (2.5Y 6/2) moist; massive; hard, fria-
ble, slightly sticky; few roots; about 15 to 20 percent
coarse fragments; many gypsum crystals; coarse
fragments coated with Yime; violent effervescence;
mildly alkaline; clear, wavy boundary.

C3esca—30 to 45 inches, light brownish-gray (2.5Y 6/2) grav-
elly loam, light olive brown (2.5Y 5/3) moist; mas-
sive; slightly hard, friable, slightly sticky; about 20
to 35 percent coarse fragments; many gypsum crys-
tals; coarse fragments coated with lime; violent
effervescence; mildly alkaline; gradual, wavy
boundary.

Cd4ca—45 to 60 inches, light brownish-gray (2.5Y 6/2) and
light-gray (2.5Y 7/2) gravelly clay loam, grayish
brown (2.5Y 5/2) and light brownish gray (2.5Y 6/2)
moist; many, fine, yellowish-brown (10YR 5/6) mot-
tles; massive; soft, friable, slightly sticky; about 30
to 50 percent coarse fragments; common gypsum
crystals; coarse fragments coated with lime; violent
effervescence; mildly alkaline.

Depth to bedrock is more than 40 inches. In places the
upper 2 to 4 inches of the soil is noncalcareous. The content
of coarse fragments in the soil ranges from about 3 to 15
percent in the upper part and from 15 to 50 percent in the
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lower part. The A horizon ranges from dark grayish brown to
pale brown in hue of 10YR or 2.5Y. It ranges from 4 to 10
inches in thickness. The Ces horizon ranges from pale yellow
to white in hue of 10YR or 2.5Y. It ranges from 18 to 35
percent clay. It is about 30 to 40 percent gypsum and
contains at least 5 percent more gypsum than the underlying
Cca horizon. The calcium carbonate equivalent ranges from
5 to 10 percent.

Redig soils are near Bidman, Caputa, and Schamber soils.
They differ from those soils in having horizons that are high
in content of gypsum.

Redig clay loam, 9 to 25 percent slopes (RdE).—
This soil is on terrace remnants scattered through-
out the uplands. Areas are mostly less than 25 acres
in size. Some contain small gullies.

Included with this soil in mapping are areas of
Bidman, Caputa, and Schamber soils. Bidman and
Caputa soils are in small, less sloping parts of the
landscape. Schamber soils are in places where pock-
ets of gravel are at or near the surface.

This Redig soil has low fertility and is high in
content of gypsum. Runoff is medium or rapid,
depending on slope. Erosion is a hazard.

Most of the acreage is in native grass and is used
for range. Controlling erosion is the main concern in
management. Thin Upland range site; capability
unit VIe-3; windbreak group 10.

Riverwash

Riverwash (0 to 3 percent slopes) (Rh) is recent
deposits of alluvium along the Belle Fourche River
and some of its tributaries. The sediments range
from sand to clay. The areas periodically receive
fresh deposits of sediment and are subject to scour-
ing action by floodwaters.

Most areas support little or no vegetation. Scat-
tered trees and tall grasses are in some of the more
stable areas and provide a limited amount of graz-
ing. Riverwash has little value for farming and is
better suited to wildlife habitat than to other uses.
Capability unit VIIIe-1; windbreak group 10; not
assigned to a range site.

Rock Outcrop

Rock outcrop-Spearfish complex, 25 to 50 percent
slopes (RsF) is about 60 percent Rock outcrop, 30
percent Spearfish soils, and 10 percent other soils.
Areas are irregular in shape and range from 50 to
250 acres in size. Eroding gullies are in many areas.
Rock outcrop commonly is in the steeper parts of
the areas and consists of exposed ledges of reddish-
colored, fine-grained sandstone and siltstone (fig.
16). It is consolidated bedrock that can be chipped
easily by a spade. Spearfish soils are both below and
above areas of Rock outcrop. They have a profile
similar to the one described as representative of the
Spearfish series, but surface stones are common in
many areas. Nevee soils are the most common of the
other soils included in mapping. They are on fans
and foot slopes on the lower parts of the landscape.

Runoff is very rapid on Rock outerop and rapid on
the Spearfish soils.

This complex is in native vegetation and provides
a limited amount of grazing. The native vegetation
is scattered ponderosa pine, cedar, and grasses, but
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Rock outerop supports little or no vegetation. Rock
outcrop in capability unit VIIIs-1 and not assigned
to a range site or windbreak group; Spearfish soil in
Shallow range site, capability unit VIIs-1, and wind-
break group 10.

Saline-Alkali Land

Saline-Alkali land (0 to 15 percent slopes) (Sa) is
high in content of salts as a result of seepage from
stock water ponds and irrigation canals, or as a
result of shale seeps and collection of runoff water
from surrounding uplands. Areas are strongly alka-
line or have a high content of exchangeable sodium.
Some areas are nearly level salt flats, and others
are in swales, along drainageways, or on strongly
sloping sides of upland ridges.

Included with this land in mapping are areas of
Broadhurst, Lismas, Swanboy, and Wasa soils.
Broadhurst soils are along Middle Creek and its
tributaries west of Belle Fourche. Lismas and Wasa
soils are on uplands. Swanboy soils are in some
swales and along some drainageways.

Saline-Alkali land is wet throughout the year and
has high concentrations of salts. The native vegeta-
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tion is very sparse stands of salt-tolerant plants.
Some areas are barren. Grazing use is very limited.
Capability unit VIIIs-3; not assigned to a range site
or windbreak group.

Saline Alluvial Land

Saline alluvial land (0 to 3 percent slopes) (Sb)
consists of long, narrow strips of alluvial soils that
have a high content of salt. Strips along drainage-
ways are commonly more than 2,600 feet long and 50
to 500 feet wide. Texture ranges from clay to loam,
and distinct crusts of white salts are on the surface.
The salt content is high enough to affect the compo-
sition of the natural plant community. Included in
mapping are small areas of unnamed alluvial soils
that contain less salts.

Saline alluvial land commonly is wet throughout
the year. It is subject to overflow and in most areas
has a high water table and receives seepage from
stock water ponds.

This land is in native grass and is used for graz-
ing. It is too saline for cultivation. Saline Lowland
range site; capability unit VIIs-9; windbreak group
10.
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Satanta Series

The Satanta series consists of deep, nearly level to
sloping, well-drained loamy soils on terraces. These
soils formed in loamy alluvium that has been partly
reworked by wind.

In a representative profile the surface layer is
grayish-brown loam about 8 inches thick. The sub-
soil, about 23 inches thick, is brown clay loam in the
upper part and grayish-brown sandy clay loam in
the lower part. The upper part is slightly hard when
dry and friable when moist. The lower part is calcar-
eous. The underlying material is calcareous, light
brownish-gray loam that contains spots and streaks
of soft lime.

Satanta soils have medium fertility and high
available water capacity. Permeability is moderate,
and runoff is slow or medium.

Some areas are cultivated. Winter wheat is the
main dryfarmed crop, but other small grains, corn,
and alfalfa also are grown. Corn and alfalfa are the
main irrigated crops. Other areas are used for
range. The native vegetation is mainly mid and
short grasses.

Representative profile of Satanta loam, 0 to 2
percent slopes, in a cultivated area, 20 feet south
and 15 feet east of the northwest corner of sec. 20, T.
8 N,R.3E.:

Apl—O0 to 2 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10 YR 3/2) moist; weak, fine, granu-
lar structure; loose, very friable; many roots;
slightly acid; clear, smooth boundary.

Ap2—2 to 8 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) moist; weak, fine, granu-
lar structure; slightly hard, friable; many roots;
slightly acid; abrupt, smooth boundary.

B21t—8 to 15 inches, brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) moist; moderate, medium, pris-
matic structure parting to moderate, medium and
fine, blocky; slightly hard, friable; common roots;
thin continuous clay films; slightly acid; clear,
smooth boundary.

B33t—15 to 23 inches, brown (10YR 5/3) clay loam, dark
grayish brown (10YR 4/2) moist; moderate, coarse,
prismatic structure parting to moderate, medium
and coarse, subangular blocky; slightly hard, fria-
ble; common roots; thin continuous clay films on
vertical faces of peds; slightly acid; gradual, wavy
boundary.

B3ca—23 to 31 inches, grayish-brown (10YR 5/2) sandy clay
loam, dark grayish brown (10YR 4/2) moist; weak,
coarse, subangular blocky structure; hard, friable;
few roots; few fine segregations of lime; strong
effervescence; mildly alkaline; gradual, wavy
boundary.

Cleca—31 to 35 inches, light brownish-gray (10YR 6/2) loam,
grayish brown (10YR 5/2) moist; massive; hard,
friable; few roots; common coarse segregations of
lime; strong effervescence; mildly alkaline; gradual,
wavy boundary.

C2¢1—35 to 60 inches, light brownish-gray (10YR 6/2) loam,
grayish brown (10YR 5/2) moist; massive; hard, fria-
ble; common medium segregations of lime; strong
effervescence; mildly alkaline.

The solum ranges from about 18 to 34 inches in thickness.
Depth to carbonates ranges from 12 to 25 inches. The A
horizon ranges from dark grayish brown to brown in hue of
10YR or 2.5Y. It commonly is loam, but in places it is fine
sandy loam or very fine sandy loam. It ranges from 3 to 10
inches in thickness. The B2t horizon is grayish brown or
brown in hue of 10YR or 7.5YR. It is loam, sandy clay loam,
or clay loam that ranges from 20 to 35 percent clay and is
more than 15 percent coarser than very fine sand. The C
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horizon ranges from grayish brown to pale yellow in hue of
10YR or 2.5Y. It is sandy loam to light clay loam. The B3ca
and Cca horizons contain few to many segregations of lime.

Satanta soils are near Alice, Altvan, Caputa, Keith, Man-
ter, Mawer, Redig, and Vale soils. They are more clayey in
the B horizon than Alice and Manter soils and less clayey in
the B horizon than Caputa soils. They are deeper over sand
and gravel than Altvan and Mawer soils. They are less silty
and more sandy in the B2t horizon than Keith and Vale soils.
They contain less gypsum than Redig soils.

Satanta loam, 0 to 2 percent slopes (ScA).—This
soil is on high terraces. Areas are irregular in shape
and range from 10 to 200 acres is size. This soil has
the profile described as representative of the series.

Included with this soil in mapping are areas of
Alice, Altvan, Caputa, and Manter soils. Alice and
Manter soils are on slight rises. Altvan soils are in
places where gravel is at a depth of less than 40
inches. Caputa soils are intermingled with Satanta
soils in the more nearly level parts of the landscape.

This Satanta soil has medium fertility and high
available water capacity. Runoff is slow.

Some areas are In native grass and are used for
range. Other areas are cultivated. Corn and alfalfa
are the main crops in irrigated areas. Winter wheat
is the main dryfarmed crop, but alfalfa and corn
also are grown. Conserving moisture is the main
concern in management. Silty range site; capability
units 1-2 irrigated and IIlc-1 dryland; windbreak
group 3.

Satanta loam, 2 to 6 percent slopes (ScB).—This
soil is on high terraces. Areas are irregular in shape
and range from 10 to 300 acres in size.

Included with this soil in mapping are areas of
Alice, Altvan, Manter, and Caputa soils. Alice, Alt-
van, and Manter soils are in the higher parts of the
landscape in some areas. Caputa soils are on some
foot slopes.

This Satanta soil has medium fertility and high
available water capacity. Runoff is medium. Erosion
is a hazard in cultivated areas.

Some areas are in native grass and are used for
range. Others are cultivated. Alfalfa and corn are
the main irrigated crops. Winter wheat and alfalfa
are the main dryfarmed crops. Controlling erosion is
the main concern in management. Silty range site;
capability units I1le-2 irrigated and I1le-1 dryland;
windbreak group 3.

Satanta loam, 6 to 9 percent slopes (ScC).—This
soil is on high terraces. Areas are irregular in shape
and range from 10 to 150 acres in size. This soil has
a profile similar to the one described as representa-
tive of the series, but in places the surface layer and
subsoil are thinner.

Included with this soil in mapping are areas of
Alice, Caputa, and Manter soils. Alice and Manter
soils are in the higher parts of some of the areas.
Caputa soils are in the lower parts of the landscape.

This Satanta soil has medium fertility and high
available water capacity. Runoff is medium. Erosion
is a hazard.

Many areas are in native grass and are used for
range. Others are cultivated. Winter wheat is the
main crop, but other small grains and alfalfa also
are grown. Controlling erosion is the main concern
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in management. Silty range site; capability unit
IVe-1; windbreak group 3.

Savo Series

The Savo series consists of deep, nearly level to
gently sloping, well-drained silty soils on terraces.
These soils formed in alluvium.

In a representative profile the surface layer is
grayish-brown silty clay loam about 7 inches thick.
The subsoil, about 13 inches thick, is grayish-brown
silty clay that is very hard when dry and very firm
when moist. The underlying material is calcareous
silty clay loam that is light brownish gray to a depth
of 37 inches and light gray below. Between depths of
20 and 25 inches it contains spots and streaks of
lime and salt.

Savo soils have medium fertility and high or mod-
erate available water capacity. Permeability is mod-
erately slow, and runoff is slow or medium.

Many areas are cultivated and irrigated. Alfalfa
and corn are the main irrigated crops. Other areas
are used for range. The native vegetation is mainly
mid and short grasses.

Representative profile of Savo silty clay loam, 0 to
2 percent slopes, in a cultivated area, 1,695 feet
south and 100 feet west of the northeast corner of
sec. 22, T.8 N,, R. 6 E.:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; cloddy;
hard, friable; many roots; neutral; abrupt, smooth
boundary.

B2t—7 to 16 inches, grayish-brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; moderate, coarse,
prismatic structure parting to moderate, medium,
blocky; very hard, very firm; common roots; thin
continuous clay films on vertical and horizontal
faces of peds; neutral; clear, smooth boundary.

B3sa—16 to 20 inches, grayish-brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; weak, coarse,
prismatic structure parting to weak, medium,
blocky; very hard, very firm; common roots; thin
patchy clay films; common segregations of salt;
neutral; clear, smooth boundary.

Clcasa—20 to 25 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; weak,
coarse, prismatic structure parting to weak, me-
dium, subangular blocky; very hard, very firm; few
roots; common segregations of salt and lime; strong
effervescence; mildly alkaline; gradual, smooth
boundary.

C2—25 to 37 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; weak, very
coarse, prismatic structure; very hard, very firm;
strong effervescence; mildly alkaline; clear, smooth
boundary.

C3—37 to 60 inches, light-gray (2.5Y 7/2) silty clay loam, light
brownish gray (2.5Y 6/2) moist; massive; very hard,
very firm; few gravel fragments; strong efferves-
cence; mildly alkaline.

The solum ranges from 16 to 26 inches in thickness. Depth
to carbonates ranges from 12 to 22 inches. The A horizon is
dark grayish brown or grayish brown in hue of 10YR or 2.5Y
and is silty clay loam or silt loam. The B2t horizon ranges
from dark grayish brown to brown in hue of 10YR or 2.5Y. It
is silty clay or silty clay loam and ranges from 35 to 50
percent clay. The B3 and C horizons range from grayish
brown to pale yellow in hue of 2.5Y. They are clay loam, silty
clay, or silt loam that in places is stratified with sandy
material below a depth of 20 inches. In places sand and
gravel are below a depth of 40 inches.

Savo soils are near Altvan, Keith, and Kyle soils. They
contain more clay in the B horizon than Altvan and Keith
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soils and are deeper over sand and gravel than Altvan soils.
They have an A horizon that is darker colored when moist
than that of Kyle soils, and they contain less clay in the B
horizon.

Savo silty clay loam, 0 to 2 percent slopes (SdA).—
This soil is on terraces along the Belle Fourche
River and its tributaries. Areas are irregular in
shape and range from 10 to 200 acres in size. This
soil has the profile described as representative of
the series.

Included with this soil in mapping are areas of
Altvan, Keith, and Kyle soils. Altvan soils are in
places where gravel is at a depth of less than 40
inches. Keith soils are on slight rises. Kyle soils are
along drainageways.

This Savo soil has medium fertility and high or
moderate available water capacity, Runoff is slow,
and intake of water is moderately slow.

Many areas are cultivated and irrigated. Alfalfa
and corn are the main crops. Conserving moisture is
the main concern in management of dryfarmed
areas. Improving water intake is the main concern
in management of irrigated areas. Silty range site;
capability units IIs-1 irrigated and Illc-1 dryland;
windbreak group 3.

Savo silty clay loam, 2 to 6 percent slopes (SdB).—
This soil is on terraces along the Belle Fourche
River and its tributaries. Areas are irregular in
shape and range from 5 to 40 acres in size. This soil
has a profile similar to the one described as repre-
sentative of the series, but in places the surface
layer is thinner.

This soil has medium fertility and high or moder-
ate available water capacity. Runoff is medium.
Erosion is a hazard in cultivated areas.

Many areas are cultivated and irrigated. Alfalfa,
corn, and small grain are the main crops. Control-
ling erosion is the main concern in management.
Silty range site; capability units IIle-1 irrigated
and IIle-1 dryland; windbreak group 3.

Schamber Series

The Schamber series consists of sloping to moder-
ately steep, excessively drained loamy soils that are
very shallow over gravel. These soils are on terraces
and terrace remnants on uplands. They formed in
gravelly terrace deposits.

In a representative profile the surface layer is
calcareous, grayish-brown loam about 2 inches
thick. The underlying material to a depth of 10
inches is calcareous, light brownish-gray gravelly
loam that contains spots of soft lime. Below a depth
of 10 inches is calcareous gravel.

Schamber soils have low fertility and low or very
low available water capacity. Permeability is rapid,
and runoff is slow to rapid.

Most of the acreage is used for range. The native
vegetation is mainly short and mid grasses.

Representative profile of Schamber loam, 6 to 25
percent slopes, in native grass, 2,110 feet south and
1,685 feet east of the northwest corner of sec. 22, T.
11 N,R.1E.:

A1—0 to 2 inches, grayish-brown (2.5Y 5/2) loam, very dark
grayish brown (2.5Y 3/2) moist; weak, fine, granular
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structure; soft, friable; few small pebbles on the
surface; strong effervescence; mildly alkaline; clear,
smooth boundary.

Clca—2 to 10 inches, light brownish-gray (2.5Y 6/2) gravelly
loam, dark grayish brown (2.5Y 4/2) moist; weak,
medium and fine, subangular blocky structure;
slightly hard, frlable many, medium segregations of
lime; violent efferveqcence mildly alkaline; clear,
wavy boundary.

C2—10 to 60 inches, multicolored gravel; single grained;
loose; pebbles coated with lime; violent efferves-
cence; mildly alkaline.

Gravel or gravel and sand are within a depth of 10 inches.
The Al horizon ranges from grayish brown to pale brown in
hue of 10YR or 2.5Y. It is loam, sandy loam, or gravelly loam
and 1 to 3 inches thick. The Clca horizon ranges from
grayish brown to pale yellow in hue of 10YR or 2.,5Y. It is
loam, sandy loam, gravelly loam, or gravelly sandy loam.

Schamber soils are near Bidman, Lismas, Pierre, and
Redig soils. They are more gravelly and less clayey than
those soils.

Schamber loam, 6 to 25 percent slopes (SekE)—
This soil is in irregularly shaped areas commonly
less than 25 acres in size. Slopes are short and well
rounded.

Included with this soil in mapping are areas of
Bidman and Redig soils. Bidman soils are on the
middle and lower parts of the landscape where
slopes are smoother. Redig soils are intermingled
with Schamber soils. Included soils make up less
than 25 percent of any given area.

This Schamber soil is low in fertility and is
dlroughty. Runoff is slow to rapid, depending on
slope.

This soil is a possible source of gravel. Almost all
the acreage is in native grass and is used for range.
Conserving moisture is the main concern in man-
agement. Very Shallow range site; capability unit
VIIs-7; windbreak group 10.

Scroggin Series

The Scroggin series consists of moderately deep,
sloping to moderately steep, well-drained, calcar-
eous loamy soils on uplands. These soils formed in
n;latlerial weathered from siltstone, sandstone, and
shale.

In a representative profile the surface layer is
brown loam about 4 inches thick. The underlying
material to a depth of 23 inches is loam that is light
brownish gray in the upper part and light gray in
the lower part. It is very hard when dry and friable
when moist. Below a depth of 23 inches is siltstone
and sandstone. All the profile above bedrock is
calcareous.

Scroggin soils have low fertility and low available
water capacity. Permeability is moderate above the
bedrock, and runoff is medium or rapid.

Most areas are used for range. The native vegeta-
tion is mainly short and mid grasses.

Scroggin soils in Butte County are mapped only
with Cabbart soils.

Representative profile of Scroggin loam in an area
of Cabbart-Seroggin loams, 6 to 25 percent slopes, in
native grass, 1,900 feet east and 2,000 feet north of
the southwest corner of sec. 36, T. 12 N, R. 8 E.:

Al—0 to 4 inches, brown (10YR 5/3) loam, dark grayish
brown (10YR 4/2) moist; weak, fine, granular struc-
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ture; soft, friable; many roots; strong effervescence;
neutral clear smooth boundar

Cl—4 to 16 mches llght brownish-gray (2 5Y 6/2) loam, light
olive brown (2.5Y 5/3) moist; weak, coarse, prismatic
structure parting to weak, medium and coarse, sub-
angular blocky; very hard, friable; common roots;
many fine and medium segregations of lime; violent
effervescence; moderately alkaline; gradual, smooth
boundary.

C2—16 to 23 inches, light-gray (2.5Y 7/2) loam, light olive
brown (2.6Y 5/3) moist; weak, very coarse, prismatic
structure; very hard, friable; few roots; common
coarse segregations of lime; violent effervescence;
moderately alkaline; gradual, wavy boundary.

C3—23 to 27 inches, light-gray (2.5Y 7/2) siltstone, light olive
brown (2.5Y 5/3) moist; few yellowish-brown (10YR
5/6) mottles; bedded; very hard,friable; many segre-
gations of salt and lime, on fracture faces; violent
effervescence; moderately alkaline; gradual wavy
boundary.

C4—27 to 40 inches, light-gray (2.5Y 7/2) and light yellowish-
brown (2.5Y 6/3) fine grained sandstone, grayish
brown (2.5Y 5/2) and light olive brown (2.5Y 5/3)
{qwist; bedded; very hard, friable; moderately alka-
ine.

Depth to bedrock ranges from 20 to 40 inches, and depth to
carbonates ranges from 0 to 10 inches. The horizons above
the bedrock are loam or light clay loam that ranges from 20
to 35 percent clay and is less than 15 percent coarser than
very fine sand. The Al horizon ranges from dark grayish
brown to pale brown in hue of 10YR or 25Y and is 2 to 5
inches thick. The C horizon above the bedrock ranges from
grayish brown to pale yellow in hue of 10YR or 2.5Y. The
upper few inches of the C horizon in places contains thin
patchy clay films. The underlying bedrock is silty or sandy
shale in places.

Scroggin soils are mapped with Cabbart soils and are near
Blackhall, Ralph, and Twilight soils. They contain less sand
than Blackhall and Twilight soils. They are deeper over
bedrock than Cabbart soils. They do not have the B2t hori-
zon that is characteristic of Ralph soils.

Shale Land

Shale land consists of eroding outcrops of soft
shale. It is unaltered or only slightly altered by
weathering.

Shale land (9 to 45 percent slopes) (Sg).—This
mapping unit is about 80 percent or more eroding
outcrops of soft shale and very shallow clay soils
that have bedded shale within a depth of 5 inches.
Slopes are short and irregular. Eroding drainage-
ways and small gullies are in many areas.

Included with this land in mapping are areas of
Lismas, Midway, Pierre, Razor, Stetter, and Wasa
soils. Lismas, Midway, Pierre, Razor, and Wasa soils
are in parts of the area that have a vegetative
cover, Stetter soils are in narrow bottom land along
the larger drainageways. Also included in some
areas are small spots of Saline-Alkali land.

Runoff is very rapid, and geologic erosion is ac-
tive. The areas are nearly barren of vegetation and
have little value for grazing. Capability unit VIIIs-
2; not assigned to a range site or windbreak group.

Shale land-Grummit complex, 15 to 45 percent
slopes (ShF).—This mapping unit is about 70 percent
Shale land and 30 percent Grummit soils. Areas are
irregular in shape and range from 40 to 800 acres in
size. Many contain small gullies. Shale land consists
of eroding outcrops of slightly weathered to unal-
tered acid shale. Grummit soils are in the parts of
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Figure 17.—Sparse vegetation on Slickspots-Wasa complex, 0 to 6 percent slopes.

the complex that have been stabilized by vegeta-
tion.

Runoff is very rapid on the Shale land part of the
complex. Erosion and soil blowing are hazards.

This mapping unit is used for grazing, but the
Shale land part has little or no vegetative cover.
Ponderosa pine or bur oak is the dominant vegeta-
tion in some areas. Shale land in capability unit
VIIIs-2 and not assigned to a range site or wind-
break group; Grummit soil in Shallow range site,
capability unit VIs-2, and windbreak group 10.

Slickspots

Slickspots consists of massive clayey material
that is puddled on the surface and is slick when wet.
The content of alkali or exchangeable sodium is
high.

Slickspots-Demar complex, 0 to 6 percent slopes
(SkB).—This mapping unit is about 60 percent Slick-
spots and 40 percent Demar soils. It is on terraces
and fans. Areas range from 25 to more than 400
acres in size. Surface relief is made uneven in most
areas by the small mounds or ridges that rise a few
inches above the many small low spots or depres-
sions. Slickspots are in the small depressions and

support very sparse vegetation. Demar soils are on
the small mounds. They have the profile described
as representative of the Demar series.

These soils have poor tilth and low available
water capacity. The Demar soil takes in water very
slowly, and the small areas of Slickspots are almost
impervious.

This mapping unit is in native vegetation and is
used for range. The Slickspots part has little value
for grazing. Slickspots in capability unit VIIIs-3
and not assigned to a range site or windbreak
group; Demar soil in Claypan range site, capability
unit IVs-2, and windbreak group 9.

Slickspots-Wasa complex, 0 to 6 percent slopes
(SIB).—This mapping unit is about 70 percent Slick-
spots and 30 percent Wasa soils. Areas are irregular
in shape and range from 10 to several hundred acres
in size. Surface relief is made uneven by the many
slight depressions between the slight rises and
mouhds. Slickspots are in the slight depressions and
support very sparse vegetation (fig. 17). Wasa soils
are on slight rises and mounds.

Included with these soils in mapping are areas of
Swanboy soils and Saline-Alkali land. Swanboy soils
are in places where shale is at a depth of more than



62

40 inches. Saline-Alkali land is along slightly de-
pressed drainageways.

These soils have poor tilth and take in water very
slowly. Runoff is medium or rapid on the Wasa soil
but ponds on the areas of Slickspots until the water
evaporates.

This mapping unit is in native vegetation and is
used for range. The Slickspots part has little value
for grazing. Slickspots in capability unit VIIIs-3 and
not assigned to a range site or windbreak group;
Wasa soil in Dense Clay range site, capability unit
VIs-6, and windbreak group 10.

Snomo Series

The Snomo series consists of deep, gently sloping
to moderately steep, well-drained, acid clayey soils
on uplands. These soils formed in clayey material
derived from acid shale.

In a representative profile the surface layer is
about 7 inches thick. It is light brownish-gray clay
in the upper part and gray clay in the lower part.
The subsoil, about 32 inches thick, is pale-brown
clay that is hard when dry and friable when moist.
The underlying material is pale-brown and light
brownish-gray clay to a depth of 52 inches and light
brownish-gray and gray clay shale below. The entire
profile above the shale is acid and contains many
fine fragments of shale.

Snomo soils have low fertility and low or moderate
available water capacity. Permeability is moderate,
and runoff is medium.

Most areas are used for range. Alfalfa is the main
crop in the few cultivated areas. The native vegeta-
tion is bur oak, ponderosa pine, and an understory
of tall and mid grasses.

Representative profile of Snomo clay in an area of
Snomo-Shale land complex, 3 to 25 percent slopes, in
native vegetation, 2,440 feet north and 50 feet east
of the southwest corner of sec. 19, T. 8 N.,, R. 4 E.:

A11—0 to 4 inches, light brownish-gray (10YR 6/2) clay, very
dark grayish brown (10YR 3/2) moist; moderate,
medium, platy structure; hard, friable; many roots;
many very fine shale fragments; slightly acid; ab-
rupt, wavy boundary.

Al12—4 to 7 inches, gray (10YR 6/1) clay, very dark grayish
brown (10YR 3/2) moist; moderate, medium, platy
structure; hard, friable; many roots; many very fine
shale fragments; strongly acid; abrupt, wavy
boundary.

B21—7 to 23 inches, pale-brown (10YR 6/3) clay, dark brown
(10YR 3/3) moist; weak, coarse, prismatic structure
parting to weak, medium, subangular blocky; hard,
friable; common roots; many very fine shale frag-
ments; very strongly acid; gradual, wavy boundary.

B22—23 to 39 inches, pale-brown (10YR 6/3) clay, brown (10YR
4/3) moist; weak, coarse, prismatic structure parting
to weak, medium, subangular blocky; hard, friable;
few roots; many very fine shale fragments; ex-
tremely acld gradual, wavy boundary.

C1—39 to 52 mches pale-brown (10YR 6/3) and hght
brownish-gray (10YR 6/2) clay, brown (10YR 4/3) and
dark grayish brown (10YR 4/2) moist; weak, coarse,
subangular blocky structure; loose, friable; few
roots; many very fine shale fragments; extremely
acid; gradual, wavy boundary.

C2—52 to 60 inches, light brownish-gray (10YR 6/2) and gray
(10YR 5/1) clay shale, dark grayish brown (10YR 4/2)
and very dark gray (10YR 3/1) moist; yellow coat-
ings on shale fragments; brittle; extremely acid.
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The solum ranges from 28 to 43 inches in thickness. Com-
mon or many fine fragments of shale are throughout the
profile. Depth to shale bedrock ranges from 40 to more than
60 inches. The A horizon is gray, grayish brown, or light
brownish gray. It ranges from very strongly acid to slightly
acid and is 4 to 8 inches thick. The B2 horizon ranges from
brown to light yellowish brown in hue of 10YR or 7.5YR and
is 60 to 70 percent clay. The B2 horizon is slightly hard or
hard when dry and ranges from 24 to 35 inches thick. The C
horizon above the shale ranges from grayish brown to pale
brown. It is extremely acid or very strongly acid.

Snomo soils are near Graner and Grummit soils. They
differ from Graner soils in having a B horizon. They are
deeper over shale than Grummit soils.

Snomo-Shale land complex, 3 to 25 percent
slopes (SmE).—This mapping unit is about 60 per-
cent Snomo soils, 25 percent Shale land, and 15
percent other soils. Areas are irregular in shape and
range from 20 to 900 acres in size. Stones are
scattered on the surface in some areas. The Snomo
soil has a profile similar to the one described as
representative of the series, but in a few places the
depth to shale is slightly less than 40 inches. The
areas of Shale land are along eroding drainageways
and consist of eroding outcrops of acid shale.

Included with these soils in mapping are areas of
Graner, Grummit, Kyle, Lohmiller acid variant, and
Pierre soils. Graner soils are on foot slopes and fans
immediately below areas of Shale land. Grummit
soils are on the tops and steep sides of ridges. Kyle
and Pierre soils are in places where the underlying
acid shale is mantled with alkaline clayey material.
Lohmiller acid variant soils are along the larger
drainageways. Also included in places are areas of a
soil that is similar to this Snomo soil, but the subsoil
is more firm when moist.

The Snomo soil has low fertility and low or moder-
ate available water capacity. Runoff is slow or me-
dium on the Snomo soil and very rapid on the Shale
land. Erosion and soil blowing are hazards.

Most of the acreage is in native vegetation and is
used for grazing. A few of the gently sloping soils
are cultivated. Stands of bur oak and ponderosa
pine are in most areas. Snomo soil in Clay Savannah
range site, capability unit VIe-4, and windbreak
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