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Major fieldwork for this soil survey was done in the period 1955-59. Soil names and
descriptions were approved in 1965. Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1959. This survey was made cooperatively by the
Soil Conservation Service, the Bureau of Indian Affairs, and the South Dakota Agricul-
tural Experiment Station. It is part of the technical assistance furnished to the Oglala
Sioux Tribe and the Shannon County Soil and Water Conservation District.

Either enlarged or reduced copies of the printed soil map in this publication can be
made by commercial photographers, or can be purchased on individual order from the
Cartographic Division, Soil Conservation Service, USDA, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and ranches; in selecting sites
for roads, ponds, buildings, or other struc-
tures; and in judging the suitability of
tracts of land for agriculture, industry, or
recreation.

Locating Soils

All the soils of Shannon County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets that are made from aerial photo-
graphs, Each sheet is numbered to cor-
respond with a number shown on the
Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by a
symbol. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is 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 in this survey.
This guide lists all the soils of the county
in alphabetic order by map symbol and
gives the range site, the capability unit,
and the windbreak group in which the soil
has been placed. It also gives the page
where each soil and each group 1s
described.

Interpretations not included in the text
can be developed by grouping the soils ac-
cording to their suitability or limitations
for a particular use. Translucent material
can be used as an overlay over the soil map
and colored to show soils that have the
same limitation or suitability. For exam-
ple, soils that have a slight limitation for
a given use can be colored green, those with
a moderate limitation can be colored yel-
low, and those with a severe limitation can
be colored red.

Farmers and ranchers and those who
work with them can learn about use and
management of the soils from the soil de-
scriptions and from the discussions of the
range sites, capability units, and wind-
break groups.

Game managers, sportsmen, and others
can find information about the common
birds and animals in the section “Wildlife.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that give engineering properties of the
soils in the county, information about soil
features that affect engineering practices
and structures, and engineering test data.

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

Newcomers in Shannon County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the section “General Nature of
the County.”
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Typical scene in the Oglala-Canyon soil association. Photo
by Bureau of Indian Affairs.
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HANNON COUNTY is in the southwestern part of
South Dakota (fig. 1). It covers an area of about
1,344,000 acres. Pine Ridge, in the southern part of the
county, is the main town and is the headquarters for the
Pine Ridge Indian Reservation. The county is unorganized
and is attached to Fall River County for administration.
All of Shannon County is a part of the Pine Ridge
Indian Reservation. About 241,000 acres in the northern
part of the county is owned by the Federal Government.
About 165,000 acres is patented land owned by non-
Indians. Most of the federally owned land makes up the
Defense Department bombing and gunnery range. The
rest of the acreage is tribal and allotted land, administered
by the Bureau of Indian Affairs. The patented land and
the Indian land are intermingled, especially in the eastern
part of the county.

This county is in the Great Plains physiographic prov-
ince, at the northern extremity of the High Plains. The
plains are gently rolling to rolling, but the relief be-
comes steep and broken along the White River, the Chey-
enne River, and the tributaries of these two rivers. Most
of the county is in the watershed of the White River,
which enters the southwestern part of the county and
flows northeast. The extreme northwestern part of the
county is in the Cheyenne watershed.

Livestock ranching is the main agricultural enterprise.
Only about 6 percent of the county is cropland. Winter
wheat, alfalfa, barley, oats, corn, and rye are the main
crops. Commercial wheat farming is important in the
southeastern part of the county, west and northwest of
Batesland. Except for Barren badlands, the rest of the
county is used for grazing and hay.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Shannon County, where they are located, and
how they can be used.

* Others who contributed to the soil survey are J. B. ELris and
DUANE C. MoxoN, Bureau of Indian Affairs.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they ob-
served steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; 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 material that has not been
changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. To use this survey efficiently, it is
necessary to know the kinds of groupings most used in a
local soil classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
the major horizons of all the soils of one series are similar
in thickness, arrangement, and other important charac-
teristics. A soil series is usually named for a town or
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2 SOIL SURVEY

other geographic feature near the place where a soil of
that series was first observed and mapped. Haverson and
Keith, for example, are the names of two soil series. All
the soils in the United States having the same series name
are essentially alike in those characteristics that affect
their behavior in the natural, undisturbed landscape. Soils
of one series can differ somewhat in texture of the sur-
face soil and in slope, stoniness, or some other character-
istic that affects use of the soils by man.

Many soil series contain soils that differ in the texture
of their surface layer. According to such differences in
texture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same
texture belong to one soil type. Haverson loam and Haver-
son silty clay loam are two soil types in the Haverson
series. The difference in texture of their surface layers is
apparent from their names.

Some soil types vary so much in slope, degree of ero-
sion, number and size of stones, or some other feature af-
fecting their use, that practical suggestions about their
management could not be made if ﬁley were shown on
the soil map as one unit. Such soil types are divided
into phases. The name of a soil phase indicates a feature
that affects management. For example, Keith silt loam,
3 to 5 percent slopes, is one phase of Keith silt loam, a
soil type that has a slope range of 0 to 18 percent.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning management of farms and fields, a mapping
unit is nearly equivalent to a soil type or a phase of a
soil type. 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 type or
phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed or occur in individual
areas of such small size that it is not practical to show
them separately on the map. They show such a mixture
of soils as one mapping unit and call it a soil complex.
Ordinarily, a soil complex is named for the major kinds
of soil in it, for example, Lamo-Elsmere complex.

Another kind of mapping unit is the undifferentiated
group, which consists of two or more soils that may occur
together without regularity in pattern or relative pro-
portion. The individual tracts of the component soils
could be shown separately on the map, but the differences
between the soils are so slight that the separation is not
important for the objectives of the soil survey. An ex-
ample is Richfield and Altvan silt loams, 0 to 3 percent
slopes.

Some mapping units contain more than one kind of
soil in a pattern more open and less intricate than that
of a soil complex. Such a mapping unit is called a soil
association. A soil association differs from a soil complex

in that its component soils could be mapped separately,
at ordinary scales such as 4 inches per mile, and would
be if practical advantages made the effort worthwhile. A
soil association, like a soil complex, is named for the
major soils in it, for example, Canyon-Rock outcrop as-
soclation.

Most surveys include areas where the soil material is
so rocky, so shallow, or so frequently worked by wind
and water that it cannot be classified by soil series. These
areas are shown on the map like other mapping units,
but they are given descriptive names, such as Alluvial land
or Badlands, and are called land types.

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 soils 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 soils. Yields under defined management are es-
timated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in such a way as to be readily useful to dif-
ferent groups of readers, among them farmers, ranchers,
managers of woodland and rangeland, and engineers.
Grouping soils that are similar in suitability for each
specified use is the method of organization commonly
used in the soil survey. On the basis of the yield and
practice tables and other data, the soil scientists set up
trial groups. They test these groups by further study and
by consultation with farmers, agronomists, engineers, and
others. They then adjust the groups according to the re-
sults 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 in Shannon County. A soil
association is a landscape that has a distinctive propor-
tional 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 showing 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 farming or other land use. Such a map is not suit-
able for planning the management of a farm or field,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect management.

The fourteen soil associations in Shannon County are
described briefly in this section. The terms for texture
used in the titles for the associations apply to the surface
layer. For example, in the title for association 1, the term
“loamy” refers to the texture of the surface layer. More
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detailed information about the individual soils in each Oglala soils have a surface layer of dark-colored loam
association can be obtained by studying the detailed soil over light-colored, weakly prismatic, friable very fine
énalp ’fmnd by reading the section “Descriptions of the sandy loam. They are on rolling to hilly mid and lower

oils. slopes.

g -yl Canyon soils are shallow, light-colored, calcareous,

L leala Cl'lnyon assoczfltlon ) loamy soils underlain by fine sand interbedded with limy
Rolling to hilly, well-drained to somewhat ewcessively —sandstone. They are on narrow, rolling ridges and on the
drm/ned, loamg/ soils that are d@ep to shallow over 80ft side Slopes of Val]eys and canyons along streams.
sandstone; on uplands Patches of silty soils, mainly dark-colored Keith and

This association is mainly in the south-central part of Ulysses soils, are scattered throughout_ the association
the county. The hilly parts are made up of the rough, but'are most].y on the south- and east-facing slopes of the
broken sides of valleys and canyons. The intervening rolling I‘ldgeS_- . ) L .
ridges are generally rolling, but in scattered areas they Less extensive in this association are Alluvial land, on
are broad and gently sloping. Deeply entrenched, north- harrow flood plains along streams; Colby soils, on well-
flowing tributaries of the White River form a complete rounded ridges and kmnolls within areas of Keith and
drainage system. The soils formed either in loamy mate- Ulysses soils; Goshen soils, in swales on the broader

rial weathered from sandstone or, in places, in loess. upland divides; and Rosebud soils, on gently sloping
This association covers a total area of about 410,000 drainage divides. )
acres, or about 80 percent of the county. About 35 per- Most of this association is used for grazing and for

cent 1s made up of Oglala soils; 85 percent, of Canyon hay. Only about 4 percent is cultivated. Some winter
soils; about 15 percent of Keith and Ulysses soils; and wheat is grown, but feed grain and alfalfa are grown on
the rest, of other soils (fig. 2). much of the cropland.
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Figure 2—Representative pattern of soils in association 1.
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Ranches range from 1,000 to 20,000 acres in size. Rals-
ing beef cattle is the main enterprise. The few roads in
the association connect the villages of Manderson, Porcu-
pine, Wounded Knee, and Pine Ridge. Between these main
roads are winding ranch trails.

Permeable underlying material affects the water-hold-
ing capability of most farm ponds and sewage lagoons
in this association. The topography and depth to bedrock
are limitations on the use of these soils as sewage disposal
fields. Road construction necessitates many cuts and fills
and measures for control of roadside erosion.

2. Keith-Rosebud association

Nearly level to gemtly sloping, well-drained, silty and
loamy soils that are deep to moderately deep over soft
sandstone; on uplonds

This association is in the southeastern part of the
county. It is made up of tablelands at the highest eleva-
tion in the county. It constitutes a drainage divide be-

- tween the White River to the north and the headwaters
of the Little White River to the east. The soils formed in
windblown material and material weathered from soft
sandstone.

SOIL SURVEY

This association covers a total area of about 70,000
acres, or about 5 percent of the county. About 45 percent
is made up of Keith soils; 45 percent, of Rosebud soils;
and about 10 percent, of other soils (fig. 3).

Keith soils have a surface layer of dark-colored silt loam
or loam 4 to 10 inches thick and a subsoil of friable to
firm, prismatic silty clay loam to loam 12 to 40 inches
thick. These soils are on nearly level table-like areas and
on the longer gentle slopes facing south and east.

Rosebud soils have a surface layer of dark-colored loam
and a subsoil of weakly prismatic, friable loam or clay
loam. These soils are moderately deep over bedded loamy
material and soft sandstone. They are on the shorter
slopes.

Less extensive in this association are Canyon soils,
which are on the tops of ridges and knolls in association
with Rosebud soils and are conspicuous because of their
white appearance in cultivated fields; Colby and Ulysses
soils, which are on rounded ridges and knolls, in asso-
ciation with Xeith soils; Dawes and Richfield soils, on
flats and in upland swales; Goshen soils, in upland
swales; Hoven soils, in small upland depressions; and
Oglala soils, on the mid and lower slopes in the more
rolling areas.
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Figure 3—Representative pattern of soils in association 2.
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About 80 percent of this association is cultivated. Wheat
is the main crop, but other crops also are grown. Some
farmers raise beef cattle along with growing wheat, and
a few raise dairy cattle, hogs, and chickens.

Farms in this association range from 160 to 8,000 acres
in size. They are served by gravel roads, graded dirt
roads, or trails on almost all section lines.

Terracing and other erosion control measures are prac-
tical in cropped areas, except those on Canyon soils. Per-
meable underlying material affects the water-holding ca-
pability of farm ponds. Road construction necessitates
many cuts and fills, as well as measures for control of
roadside erosion. Frost heaving is likely to damage high-
ways.

3. Keith-Colby association

Gently sloping to rolling, well-drained to somewhat
excessively drained, deep, silty soils on uplands

This association is in the west-central part of the
county. It is on uplands adjacent to areas of Badlands,
east and south of the White River. The topography is
more rolling than that of association 2.

This association covers a total area of about 45,000
acres, which is about 38 percent of the county. About 65
percent is made up of Keith soils; 20 percent, of Colby
soils; and the rest, of minor soils. Keith soils are on the
long side slopes. The light-colored, calcareous Colby soils
are on rounded ridges and knolls.

Less extensive in this association are Canyon, Dawes,
Goshen, Oglala, Richfield, and Rosebud soils. Dawes,
Goshen, and Richfield soils are on nearly level, concave
slopes and swales. Canyon, Oglala, and Rosebud soils are
along the larger drains and on ridges.

Nearly all of this association is in native grass and is
used for grazing and hay. Many areas of these soils are
suitable for cultivation, but they are isolated and sur-
rounded by large areas suited only to grazing.

Most of the acreage is Indian land that is leased to
livestock operators. Few ranch headquarters are in the
area. A gravel road borders the east side of the associa-
tion. A few winding ranch trails are the only other means
of access to the area.

Terraces and grassed waterways are effective means of
erosion control in cropped areas. Permeable underlying
material affects the water-holding capability of farm
ponds. Road construction necessitates many cuts and fills
and measures for control of roadside erosion. Frost heav-
ing is likely to damage highways.

4. Kadoka-Epping association

Gently sloping to hilly, well-drained to somewhat ex-
cessively drained, silty soils that are moderately deep to
shallow over bedded silt and siltstone; on uplands

This association is in the northeastern and southwestern
parts of the county. It is 100 to 300 feet lower than the
Oglala-Canyon association. The topography is mainly
sloping to rolling, but hilly areas occur along the larger
intermittent tributaries of the White River. Step-and-
riser (“catstep”) relief is common in the rolling areas.

This association covers a total area of about 97,000
acres, or about 7 percent of the county. About 45 percent

is made up of Kadoka soils; 35 percent, of Epping soils;
and the rest, of other soils (fig. 4).

Kadoka soils have a surface layer of dark-colored silt
loam, 2 to 8 inches thick, and a sabsoil of friable to firm
silty clay loam that has prismatic and blocky structure.
They are underlain by light-colored silt loam that con-
tains fragments of siltstone. They are on slopes ranging
to 15 percent.

Epping soils are shallow over bedded siltstone. They
are light colored and calecareous within 6 inches of the
surface. These soils are on the tops of ridges and knolls
and on the steeper slopes.

Less extensive in this association are Alluvial land,
along the larger intermittent streams; Colby, Keith, and
Ulysses soils, in scattered patches of silty loess; and
Goshen, Wanblee, and Wortman soils, on concave foot
slopes, on fans, and in upland valleys. Outcrops of silt-
stone are associated with Epping soils on the upper part
of steep valley slopes. Small areas of Badlands occur
along some deeply entrenched streams.

Most of this association is in native grass and is used
for grazing. Scattered tracts of cropland, mostly on Ka-
doka and Keith soils, make up about 8 percent of the
area. Feed grain and alfalfa are grown to provide a
feed base for livestock. Some winter wheat is grown also.

Ranches range from 1,000 to 80,000 acres in size. Ranch
trails supplement the few good roads in the area.

Terraces are not practical in fields of Kadoka soils
where inclusions of Epping soils are numerous. Farm
ponds generally hold water satisfactorily. Roadside ero-
sion is common in rolling areas. Highways are subject
to frost heave.

5. Tuthill-Richfield association

Nearly level to undulating, well-drained, deep, loamy and
silty soils on tablelands and terraces

This association is in the northern part of the county.
It is made up of isolated tablelands and terraces higher
than those of the adjacent Badlands association. The
soils formed in ancient alluvium that had been modified
in places by blowing and deposition of sand and silt.
They are underlain by stratified sand and gravel.

This association covers a total area of about 41,000
acres, or about 3 percent of the county. About 45 percent
of the association is made up of Tuthill soils; 20 percent,
of Richfield soils; and the rest, of small areas of other
soils.

Tuthill soils have a surface layer of fine sandy loam
to loam and a subsoil of sandy clay loam. The underlying
material grades with depth to loose sand. These soils
are gently undulating.

Richfield soils have a surface layer of thick, dark-
colored silt loam and a subsoil of silty clay loam. These
soils are nearly level.

Among the minor soils in this association are Altvan,
Anselmo, Manter, and Valentine soils. Altvan soils are
associated with Richfield soils, and Anselmo, Manter,
and Valentine soils are associated with Tuthill soils.
Other inextensive soils in this association are Dawes,
Hoven, and Keith soils, Dawes and Goshen soils are in
slightly depressed areas, in association with Richfield
soils. Small spots of Gravelly land occur as low gravelly
humps.
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Figure 4—Representative pattern of soils in association 4.

Most of this association is used for grazing. Extensive
areas formerly were cultivated but now are in native
grass. Only a few ranch headquarters are now in the
association. Most of the tablelands are accessible by road.

Porous underlying material makes these soils unsuit-
able for farm ponds. Shallow wells are the best sources
of water for livestock. Terraces and diversions are practi-
cal in most areas but possibly not in areas that have
sand and gravel at a depth of less than 40 inches. Stabil-
ity and bearing capacity for most types of structures
are good. Sand and gravel occur at a depth of 2 to 10
feet; tests are necessary to determine the quantity and
quality.

6. Pierre-Samsil association
Gently sloping to rolling, well-drained to excessively
drained, clayey soils that are moderately deep to shallow
over shale; on uplands

This association is in the western part of the county.
Most areas are rolling, but gentle slopes occur where the
drainage divides broaden and flatten. The soils formed
in clay weathered from clay shale.

This association covers a total area of about 125,000
acres, or about 9 percent of the county. About 65 percent
is made up of Plerre soils; 20 percent, of Samsil soils;
and 15 percent, of small areas of other soils (fig. 5).

Pierre soils have a surface layer of moderately dark
colored silty clay or clay, 2 to 6 inches thick, and a sub-
soil of grayish-brown to olive, very firm, prismatic to
blocky clay. The depth to bedded clay shale ranges from
20 to 40 inches. These soils generally have gentle slopes
but in places have slopes of as much as 20 percent.

Samsil soils are shallow to shale. They occur on ridge-
tops, on short-sloped shoulders of drains, and on the
steeper slopes.

Less extensive in this association are Hisle soils, which
are on plane to concave slopes along upland drains;
Kyle soils, on foot slopes, fans, and stream terraces; and
Swanboy soils, on foot slopes and alluvial fans. Eroding
outcrops of shale are at the heads of some upland drains
and on the faces of some ridges.

Almost all of this association is in native grass and
is used for grazing and hay. Less than 2 percent is culti-
vated. Feed crops are the main crops grown.
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Figure 5—Representative pattern of soils in association 6.

Ranches range from 2,000 to 40,000 acres in size. Pro-
ducing feeder calves is the main enterprise. U.S. High-
way 18 crosses the association. Most areas are accessible
by graded roads and ranch trails.

Earthen structures in this association are affected
by high shrink-swell potential, poor shear strength, and
instability. Ground water is scarce. Farm ponds gen-
erally hold water, but some seepage occurs if the fill is
not cored at the line of contact with the underlying
shale. Permeability is slow, and only graded terraces
are satisfactory in cultivated areas.

7. Samsil-Pierre association

Mainly hilly, excessively drained to well-drained, clayey
sotls that are shallow to moderately deep over shale; on
uplands

This association consists of rough broken areas mnear
the Cheyenne River and its tributaries, in the north-
western part of the county. Drainageways occur at rela-
tively close intervals. Many are gullied. Massive land-
slides are common near the river.

335-554—T71—2

This association covers a total area of about 22,000
acres, or about 2 percent of the county. It contains soils
similar to those in association 6, but the topography is
more hilly and the proportions of the dominant soils
are different. About 60 percent is made up of Samsil
soils; 25 percent, of Pierre soils; 10 percent, of barren
outcrops of shale; and the rest, of minor soils.

Samsil soils are dominant on the river breaks. Pierre
soils are on the more gentle and, in places, the longer
slopes in the area. Small outcrops of shale are inter-
mingled with the Samsil soils.

Less extensive in this association are Gravelly land,
on the upper part of steep slopes where the association
is adjacent to tablelands, such as Red Shirt Table; and
Hisle and Swanboy soils, on foot slopes and fans along
the narrow valleys of intermittent streams.

All of this association is used for grazing. Ranch
headquarters are in adjacent associations. Much of the
area is inaccessible to vehicles, and trails are few.

Sites suitable for ponds are scarce in this association
because of sedimentation, a lack of natural spillways,
and instability of the soil material. Earthen structures
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are affected by high shrink-swell potential. Highway
construction is costly because of landslides, the numerous
intermittent natural drainageways, and the likelihood
of erosion.

8. Penrose-Minnequa association

Rolling or sloping, somewhat excessively drained to well-
drained, silty soils that are shallow to moderately deep
over chalky shale; on uplands

This association is in the southwestern part of the
county. The soils formed in material weathered from
chalk and chalky shale.

This association covers a total area of about 30,000
acres, or about 2 percent of the county. About 40 percent
is made up of Penrose soils; 30 percent, of Minnequa
soils; 15 percent, of Manvel soils; and the rest, of minor
soils.

Penrose soils are shallow, light-colored, calcareous silty
clay loams. They are on ridges, on short-sloped shoulders
of drains, and on the steeper slopes.

Minnequa soils are calcareous silty clay loams that
are moderately deep to chalk and chalky shale. They
are on the more gentle slopes.

Manvel soils are deep, calcareous silty clay loams. They
are on the longer slopes that are nearly level and very
gently sloping.

Less extensive in this association are Buffington and
Kyle soils, on stream terraces along the White River;
small, scattered areas of Pierre and Samsil soils, on
uplands; Wanblee and Wortman soils, on foot slopes and

fans along drainageways on uplands; and outcrops of
shale, chalk, and limestone, in complex with Penrose
soils, on the eroded sides of buttes and escarpments and
along deeply notched drainageways on uplands.

Most of this association is in native grass and is used
for grazing. About 3 percent of the area is cultivated.
Alfalfa and feed grains are the main crops. The soils
contain selenium, and livestock that graze continuously
in the area are subject to selenium poisoning.

Ranches range from 2,000 to 40,000 acres in size. A
good graded road crosses each of the two areas of this
association.

Farm ponds generally hold water satisfactorily. Cut
spillways erode readily. Sediment yield is high if the
vegetative cover on the watershed 1s poor. Graded ter-
races are needed in cultivated areas. Roadsides erode and
gully readily.

9. Valentine association

Rolling to hilly, excessively drained, deep, sandy soils
on uplands

This association, an extension of the Nebraska sand-
hills, is in the southeastern part of the county. It is made
up of a succession of small, rounded, rolling hills and
ridges that range from 20 to 75 feet in height. It has
no distinet drainage channels, but dry valleys terminate
in the subirrigated basins and small lakes.

This assoclation covers a total area of about 43,000
acres, or about 8 percent of the county. It is about 65
percent Valentine soils. Anselmo, Dunday, Elsmere, and
Loup soils make up most of the rest (fig. 6).

Figure 6—Representative pattern of soils in associations 9 and 14.
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Valentine soils are loose, sandy soils that have a thin
surface layer only slightly darkened by organic matter.

Anselmo soils are dark-colored sandy loams on the
outer edges of the area, in transition to association 2.
Dunday soils are deep, dark-colored loamy fine sands
in dry valleys and on the outer edges of the area. Elsmere
and Loup soils are dark-colored, sandy soils in nearly
level basins and valleys. They have a moderate to high
water table. On the outer edges of the association are
small areas of Canyon, Rosebud, and Tassel soils.

Most areas of this association are in native ‘grass and
are used for grazing. Some areas of Dunday, Elsmere,
and Loup soils are used as hay meadows. About 2 percent
of the area is cropland. Soils in cultivation are mostly
the Anselmo, Dunday, and Rosebud.

Ranches range from 1,000 to 15,000 acres in size. One
highway crosses the association, and scattered trails reach
most of the rest of the area. Some of the hilly areas are
accessible only by horseback.

The soils of this association are too sandy to be suitable
for terraces or farm ponds. Exposed surfaces blow readily.
Road ditches fill with windblown sand. Wells and
springs provide water for livestock.

10. Valentine-Anselmo association

Undulating to rolling, ewxcessively drained to well-
drained, deep, sandy soils on uplands

This association is in the northern part of the county,
on scattered tablelands between the Cheyenne River and
the White River. The soils formed in sandy alluvium
that has been blown about and redeposited by the wind.

This association covers a total area of about 52,000
acres, or about 4 percent of the county. About 60 percent
is made up of Valentine soils; 20 percent, of Anselmo
soils; and the rest, mostly of Manter and Tuthill soils.

The Valentine soils in this association are similar to
those in association 9, but they contain coarser sand and
are generally more yellowish in color. They are on the
rolling parts of the association.

The Anselmo soils, which are less sandy than the
Valentine soils, are on the undulating parts.

Manter and Tuthill soils are common in the association.
They occupy the nearly level areas and the longer gentle
slopes. Small areas of Dunday, Goshen, and Richfield
soils and Gravelly land occur in places.

Except for one area, all of this association is in the
bombing range and is used for grazing. The areas are
isolated, and only a few winding ranch trails penetrate
them.

Wells and springs are the best source of water for live-
stock. Terraces and diversions generally are not practical.
Exposed surfaces blow readily. Exploration is necessary
to determine the quality and quantity of the sand and
gravel that is under most of the area.

11. Badlands association

Barren badlands intermingled with clayey and loamy
80ils on mesas, escarpments, buties, and tablelands and in
basins

This association is mainly in the northern part of the
county, where natural geologic erosion has cut into soft,
silty to clayey formations, The association consists of

small, grass-covered tablelands and mesas, eroded walls
and escarpments, and basins in which there are light-
colored, calcareous soils and scattered, eroded buttes. The
slope ranges from almost vertical to nearly level. The
area 1s cut by numerous drainageways that are gullied
and have vertical walls.

This association covers a total area of about 350,000
acres, or about 26 percent of the county. About 50 per-
cent is made up of Badlands and Barren badlands; 30
percent, of Clayey land, Loamy land, and Orella and
Swanboy soils; and the rest, of other soils.

Barren badlands occur as broad areas that are more
than 75 percent bare. Badlands are about 25 to 75 per-
cent bare. Intermingled with them are mixed soils that
are grass covered.

Clayey land and Loamy land are in the basins and
in areas below the walls. Clayey land consists of mixed,
calcareous, clayey soils. Loamy land consists of mixed,
calcareous, loamy and silty soils.

Orella and Swanboy soils are also in the basins. Orella
soils are shallow, calcareous clays underlain by bedded
clay and soft shale. They are on the level to rolling parts
of the basin areas and in most places are intermingled
with barren clay and shale outcrops. Swanboy soils are
deep, dense, alkaline clays on nearly level fans and flats.

Less extensive soils in this association are the Anselmo,
Colby, Epping, Hisle, Kadoka, Keith, Richfield, Ulys-
ses, Valentine, Wanblee, and Wortman soils. They occur
as small areas scattered throughout the association.

Almost all of this association is used for grazing. Run-
off water carries heavy loads of sediment. Good sites for
livestock water developments are scarce.

Ranches and range leases range from 2,000 to 50,000
acres in size. Few ranch headquarters are in the area, and
trails are few. Most areas can be reached by jeep and by
horseback, but a few are inaccessible.

Runoff water carries so much sediment, that farm ponds
are rapidly filled. Sediment catchment structures pro-
long the life of the ponds, but maintenance is costly.
Spillways gully readily. All types of earthen structures
are affected by poor bearing capacity, instability, moder-
ate to high shrink-swell potential, poor shear strength,
and heavy runoff.

12. Bankard association

Nearly level, well-drained to somewhat ewxcessively
drained, deep, sandy soils on flood plains

This association is in the northwestern corner of the
county. It is on nearly level bottom lands and low ter-
races along the Cheyenne River.

This association covers a total area of about 4,000 acres,
or less than 1 percent of the county. About 65 percent
is made up of Bankard soils; 20 percent, of Kyle soils;
and the rest, of Haverson, Hisle, and Swanboy soils.

Bankard soils are light-colored, calcareous, sandy soils.
They occur close to the river and are slightly hummocky,
partly because of old flood channels and partly as a result
of wind aection.

Of the less extensive soils, Kyle soils occupy the most
acreage. They are on low terraces, only 2 to 10 feet higher
than Bankard soils. Haverson soils occur as smaller areas
and occupy narrow strips in transition between Bankard
and Kyle soils. Hisle and Swanboy soils are on foot slopes
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and fans where tributary drainageways enter the river
valley.

Most of this association is used for grazing. Scattered
stands of cottonwood trees provide some winter protec-
tion for livestock.

Exposed surfaces are subject to soil blowing. Shallow
wells and the Cheyenne River are sources of water for
livestock. Except in the areas of Kyle soils, farm ponds
will not hold water. Sprinkler irrigation is more effec-
tive and less costly than gravity irrigation on Bankard
soils. Structures close to the river are affected by flood-
ing in some years.

13. Alluvial land-Haverson association

Nearly level, deep soils that are sandy to clayey but
mainly loamy; on flood plains

This association is on bottom lands and low terraces
along the White River and its tributaries.

The total area of this association is about 48,000 acres,
which is less than 4 percent of the county. About 50 per-
cent is made up of Alluvial land; about 40 percent, of
Haverson soils; and the rest, of minor soils.

Alluvial land consists of mixed soil material and, as
mapped, includes varying amounts of Haverson soils. It
is on the lower parts of the flood plains and in areas
dissected by channels.

Haverson soils are light-colored, calcareous loams that
are stratified with silt and very fine sand.

Less extensive in this assoclation are Colby, Keith,
Kyle, and Ulysses soils, which are on terraces on the
outer edges of stream valleys.

Most of this association is used for grazing and hay.
Scattered thickets of trees and shrubs provide winter
protection for livestock and game animals. About 5 per-
cent of this association is in crops, mainly alfalfa.

Many ranches are headquartered in or near this as-
sociation. The area along White Clay Creek is favored
by the Indians because water and fuelwood are available
and the soils are good for gardens. Most parts of the
association are accessible by roads and trails. Some in
the northern part of the county are not, because they
are surrounded by the Badlands association.

Farm ponds in these soils generally need a seal blanket.
Streams and shallow wells are the sources of water for
livestock. Floodwaters laden with silt and debris dam-
age engineering structures in some years. Water for ir-
rigation could be pumped from the White River, but
streamflow is not dependable.

14. Minatare-Loup association

Nearly level, poorly drained, deep, loamy soils in stream
valleys and basins

This association is along Stinking Water Creek in
the southeastern part of the county. It consists of saline-
alkali soils and dark-colored, moderately coarse textured
soils that have a high water table.

This association covers a total area of about 3,000 acres,
or less than 1 percent of the county. About 50 percent is
made up of Minatare soils; 40 percent, of Loup soils;
and the rest, of other soils.

Minatare soils are light-colored claypan soils. They
are strongly alkaline in the subsoil because of the deposi-
tion of salts by the fluctuating water table. They are
mainly on the north side of the valley, 1 to 5 feet higher
than Loup soils (see fig. 6).

Loup soils are dark-colored, moderately coarse textured
soils that have a water table at or near the surface early
in the growing season.

Less extensive in this association are Dunday, Elsmere,
and Mosher soils. The dark-colored, sandy Dunday soils
are on dry benches and valley slopes. They have a water
table below a depth of 5 feet. Elsmere soils are sandy,
and they have a water table at a depth of 50 inches.
Mosher soils are dark colored and slowly permeable.

Most of this association is used for hay meadow and
range. It serves as a winter feed base. Ranch headquarters
are in and near the association.

A high water table affects earthen structures in this
association and makes sewage disposal systems impracti-
cal. Dug ponds and shallow wells provide water for live-
stock. Minatare soils are not suitable for cultivation, even
if artificially drained. The high water table is a favorable
factor in the production of native hay.

Descriptions of the Soils

In this section the soils of Shannon County are de-
scribed in detail. The procedure is to describe first a
soil series and then the mapping units in that series.
The description of each soil series includes a description
of a profile that is considered representative of all the
soils of the series. If the profile of a given mapping unit
differs from this typical profile, the differences are stated
in the description of the mapping unit, unless they are
apparent from the name of the mapping unit. Thus, to
get full information on any one mapping unit, it is neces-
sary to read both the description of that unit and the
description of the soil series to which the unit belongs.

As explained in the section “How This Survey Was
Made,” a few of the mapping units, Alluvial land and
Gravelly land, for example, are not part of any soil
series, but they are listed in alphabetic order along with
the soil series.

The approximate acreage and proportionate extent of
each mapping unit are shown in table 1. Many terms used
in describing soil series and mapping units are defined
in the Glossary, and some are defined in the section “How
This Survey Was Made.” At the back of this survey is
the “Guide to Mapping Units,” which lists all the map-
ping units in the county and shows the range site, the
capability unit, and the windbreak group in which each
has been placed.

Alluvial Land

Alluvial land {Aq) is on bottom lands in all parts of
the county except the southeastern. The slope range is 0
to 8 percent. Many of the long, narrow flood plains are
broken into small areas by meandering stream channels,
This land type is subject to flooding and to deposition
of sediments. The soil material ranges from almost white
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TaBLE 1.—Approxzimate acreage and proportionate extent of the soils

Soil Area Extent Soil Area Ex-
tent
Acres Percent Acres Percent
Alluvial land_ .. _________ . ______. 51, 238 .8 || Loamy land._ . __ ... 32, 102 2.4
Anselmo sandy loam, 0 to 5 percent slopes__._. 3, 337 2| Loupsoils_ o ___ .. .. 4, 304 .3
Anselmo sandy loam, 5 to 9 percent slopes_____ 3, 334 . 2 || Manvel silty clay loam, 0 to 5 percent slopes... 3, 535 .3
Anselmo-Valentine complex, 5 to 20 percent Minatare soils._________________________._.__. 2, 583 .2
slopes. - oo - 32, 089 2. 4 || Minnequa silty clay loam, 5 to 12 percent slopes _ 1, 298 .1
Badlands_____ . _____ L ____ 81, 582 6. 1 || Mosher-Minatare complex___________________ 11, 356 .8
Bankard loamy sand.__.______________________ 2, 341 . 2 || Oglala-Canyon complex, 9 to 18 percent slopes.| 148, 372 11. 0
Barren badlands_ ... ______________________ 92, 229 6.9 || Orella clay, 0 to 9 percent slopes. _ .. __._____ 2,744 .2
Buffington silty elay loam_ ___ . ____________ 1, 936 . 1 || Orella-Shale outerop complex_ - _ . ________ 22, 580 1.7
Canyon association, 18 to 40 percent slopes... ... 73, 197 5. 4 || Penrose and Minnequa silty clay loams, 5 to 20 .
Canyon-Rock outerop association. o __.______ 118, 937 8 8 percent slopes_____ _______________________ 9, 385 .7
Clayey land. . _ . _____ . __ .. ________________ 32,175 2. 4 || Penrose-Rock outerop complex_______________ 2, 854 L2
Dunday-Valentine complex, 0 to 5 percent Pierre clay, 3 to 9 percent slopes_ . ____._._____ 22, 539 1.7
slopes_ .. 7,012 5 || Pierre-Samsil clays, 9 to 25 percent slopes_ . ___ 56, 225 4.2
Elsmere-Loup loamy fine sands_______________ 3, 578 . 3 || Richfield and Altvan silt loams, 0 to 3 percent
Epping complex, 9 to 40 percent slopes_....___ 8, 876 .7 SLOPeS_ _ o 12, 410 .9
Epping-Kadoka silt loams, 9 to 18 percent Richfield and Altvan silt loams, 3 to 5 percent
slopes_ . . 36, 227 2.7 SlOPeS & oo el 1, 618 .1
Epping-Rock outerop complex. o ... __.__ 20, 791 1. 5 || Richfield-Dawes silt loams, 0 to 3 percent
Goshen silt loam, 0 to 3 percent slopes.___.___ 5,710 .4 slopes__ o ___.-. 4, 822 .4
Gravelly land_____________________________. 9, 799 . 74| Rosebud-Canyon loams, 5 to 9 percent slopes_ . 30, 621 2.3
Haverson loam, high, 0 to 3 percent slopes_____ 4, 084 . 3 || Rosebud-Keith silt loams, 3 to 9 percent slopes. - 20, 798 1.5
Haverson loam, low, 0 to 3 percent slopes_ __ .. 14, 697 1. 1 || Samsil-Shale outcrop complex_ ... __._______. 14, 748 1.1
IHaverson silty clay loam, 0 to 3 percent slopes. . 2, 964 .2 || Swanboy elay_ - .. 6, 308 .5
Hisle elay . - o _____ 8, 041 . 6 || Tassel-Anselmo complex, 10 to 40 percent slopes_ 935 .1
Hisle-Swanboy clays, saline.________._________ 7, 462 .6 || Terrace escarpments._____ ... _____________ 9, 748 L7
Hoven silt Yoam_________ .. ________________ 974 .1 |} Tuthill and Anselmo fine sandy loams, 0 to 3
Kadoka silt loam, 0 to 3 percent slopes________ 2, 435 .2 percent slopes___ ________________________. 1, 537 .1
Kadoka silt loam, 3 to 5 percent slopes________ 6, 255 .5 || Tuthill and Anselmo fine sandy loams, 3 to 9
Kadoka silt loam, 5 to 9 percent slopes_______._ 4, 022 .3 perecent slopes_. . _ . _______ 12, 982 1.0
Kadoka-Epping silt loams, 3 to 9 percent slopes_ 11, 985 . 9 || Tuthill and Manter soils, 0 to 3 percent slopes_ .. 7,937 .6
Keith silt loam, 0 to 3 percent slopes____._.____ 25, 947 1. 9 || Tuthill and Manter soils, 3 to 5 percent slopes_ __ 8, 795 .7
Keith silt loam, 3 to 5 percent slopes_____.__.___ 12, 608 . 9 || Tuthill and Manter soils, 5 to 9 percent slopes_ __ 4, 816 .4
Keith-Colby silt loams, 9 to 12 percent slopes._ 39, 180 2. 9 || Ulysses-Colby complex, sand substratum, 3 to 9
Keith-Colby silt loams, 12 to 18 percent slopes... 32, 359 2.4 pereent slopes.______ . __________________ 1, 323 .1
Keith-Rosebud silt loams, 0 to 3 percent slopes.... 6, 920 .5 || Valentine fine sand, rolling___________________ 18, 173 1. 4
Keith and Ulysses silt loams, 5 to 9 percent Valentine fine sand, hilly__ __________________ 4, 059 .3
slopes_ . e 14, 296 1.1 || Valentine sand_ __ . _ . __________________ 32, 694 2.4
Kyle clay, alkali, 0 to 3 percent slopes.______. 16, 447 1.2 || Wortman-Wanblee complex.__ . _____________ 22, 499 1.7
Kyle clay, alkali, 3 to 5 percent slopes_._____._ 3, 782 .3 Water o . 3,616 .3
Kyle silty clay, 0 to 3 percent slopes._________ 4, 279 .3
Lamo-Elsmere complex._..__________________ 469 ® Total o _ o ___. 1, 344, 000 | 100. 0

! Less than 0.05 percent.

very recent alluvium to dark-colored older alluvium. It
ranges from loamy sand to clay and generally consists of
layers of contrasting texture. Included in the areas
mapped are patches of Bankard and Haverson soils and
also cut banks and vertical-walled channels that are bare
of vegetation.

The native vegetation consists of sparse to good stands
of tall and mid grasses. Some areas have clumps of native
trees and shrubs, which protect livestock and game ani-
mals in winter.

Most areas are used for grazing, but some small ones
are used for hay. A few are cultivated. Alfalfa is the
main crop. Some areas in the central and southern parts
of the county are used as garden plots. Most areas suitable
for cultivation are either too small for farming opera-
tions or are inaccessible. Occasional flooding, which dam-
ages fences and deposits sediment and trash, is the main
hazard. Most areas can be planted to trees, and most
provide wildlife habitat. (Overflow range site, capability
unit VIw-1, windbreak group 4)

Altvan Series

The Altvan series consists of nearly level and very
gently sloping, friable, dark-colored, loamy soils that
are moderately deep over sand and gravel. These soils
formed in stratified, loamy alluvium and are on terraces
and tablelands in the northern part of the county.

In a typical profile, the surface layer, about 4 inches
thick, is grayish-brown silt loam that has weak platy
and granular structure. The subsurface layer, about 5
inches thick, is dark grayish-brown silt loam that has
weak prismatic and subangular blocky structure. Both
layers are soft when dry and friable when moist.

The subsoil, about 22 inches thick, consists of three
layers. The upper 6 inches is dark-brown sandy clay
loam that is hard when dry and friable when moist and
has weak prismatic and moderate blocky structure. The
middle 10 inches is brown sandy clay loam that is hard
when dry and firm when moist and has moderate to
strong blocky structure. The lower 6 inches is brown
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sandy clay loam that is hard when dry and friable when
moist and has moderate subangular blocky structure.

The underlying material 1s pale-brown, calcareous
sandy clay loam that is slightly hard when dry and
friable when moist and has weak subangular blocky struc-
ture. Below a depth of 39 inches are stratified calcareous
sand and gravel.

Altvan soils are well drained. Surface runoff is slow
to medium ; permeability is moderately slow in the sur-
face layer, moderate in the subsoil, and rapid in the
underlying material; and the water-holding capacity is
moderate. The fertility is moderate.

Most areas are in native grass and are used for grazing
and hay. The native vegetation consists of mid and short
grasses. Areas once cultivated but now part of what for-
merly was a bombing range are in grass. Only a few
scattered tracts are cultivated.

In Shannon County, Altvan soils are mapped only

with Richfield soils.
Profile of an Altvan silt loam, located in the NE.

corner of sec. 26, T. 42 N., R. 47 W,, in an area formerly
cultivated and now in grass:

Ap—O0 to 4 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
thick and thin, platy structure breaking to moderate,
medium, granular; soft, friable; neutral; abrupt,
smooth boundary.

A12—4 to 9 inches, dark grayish-brown (10YR 4/2) silt loam,

very dark grayish brown (10YR 3/2) when moist;

weak, coarse, prismatic structure breaking to weak,
subangular blocky; soft, friable; neutral; abrupt,
wavy boundary.

to 15 inches, dark-brown (10YR 4/3) sandy clay

Joam, dark brown (10YR 3/3) when moist; weak,

coarse, prismatic structure breaking to moderate,

coarse and medium, blocky; hard, friable; mildly
alkaline; gradual, smooth boundary.

B22t—15 to 25 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 4/3) when moist; moderate,
coarse, blocky structure breaking to strong, fine,
blocky; hard, firm; mildly alkaline; gradual, smooth
boundary.

B3—25 to 31 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 4/3) when moist; moderate,
coarse and medium, subangular blocky structure;
hard, friable; mildly alkaline; gradual boundary.

Clca—31 to 89 inches, pale-brown (10YR 6/3) sandy clay
loam, yellowish brown (10YR 5/4) when moist;
weak, coarse, subangular blocky structure; slightly
hard, friable; moderately alkaline; calcareous; grad-
ual boundary.

II1C2—39 to 60 inches, stratified sand and gravel; calcareous,

The A horizon ranges from 3 to 10 inches in thickness and
from silt loam to loam in texture. The subsoil (B horizon)
ranges from 10 to 26 inches in thickness and from silty clay
loam to sandy clay loam and loam in the most clayey layer.
The lowest layer of the subsoil is calcareous in places. In
places a few rounded pebbles occur throughout the soil. The
depth to sand and gravel ranges from 20 to 40 inches.

Altvan soils have more silt in the surface layer and more
gravel in the underlying material than Tuthill soils. They
differ from Keith and Richfield soils in having sand and
gravel at a depth of less than 40 inches.

B21t-9

Anselmo Series

This series consists of deep, undulating to rolling, very
friable, dark-colored, moderately coarse textured soils on
uplands. These soils formed in wind-worked sand that

contained enough silt to be slightly coherent. They are in
the southeastern and northern parts of the county.

In a typical profile, the surface layer, about 4 inches
thick, is grayish-brown sandy loam that has weak, granu-
lar structure. The subsurface layer, about 10 inches thick,
is dark grayish-brown sandy loam that has very weak
subangular blocky structure. Both layers are loose when
dry and very friable when moist.

Below these layers is a transitional layer, about 12
inches thick, of brown sandy loam that has very weak
subangular blocky structure. It is loose when dry and
very friable when moist. Underlying this is brown sandy
material that is structureless and loose.

Anselmo soils are well drained and porous. Surface
runoff is slow, and permeability is moderately rapid.
The fertility is moderate. Soil blowing is a hazard.

Most areas are in native grass and are used for grazing
and hay. Scattered areas are cultivated. Spring-sown
grain, corn, and alfalfa are the main crops. Some areas
that were once cultivated are now seeded to tame grass.
Trees planted for windbreaks do well on these soils.

Profile of Anselmo sandy loam, 0 to 5 percent slopes,
located in the SE14SW14 sec. 1, T. 85 N., R. 42 W., in
native pasture:

Al11—0 to 4 inches, grayish-brown (10YR 5/2) sandy loam,
very dark brown (10YR 2/2) when moist; weak, fine
and medium, granular structure; loose, very friable;
neutral; clear, smooth boundary.

A12—4 to 14 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) when
moist; very weak, medium, subangular blocky struc-
ture breaking to very weak, medium, platy; loose,
very friable; meutral; gradual, smooth boundary.

AC—14 to 26 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 4/3) when moist; very weak, coarse,
subangular blocky structure; loose, very friable; neu-
tral; gradual, smooth boundary.

C—26 to 40 inches, brown (10YR 5/3) sand, dark brown
(10YR 4/3) when moist; structureless; loose; mildly
alkaline.

The A horizon ranges from 4 to 14 inches in thickness. In
places the A horizon is loamy sand. The AC horizon ranges
from 6 to 14 inches in thickness and from sandy loam to
loamy sand in texture. The underlying material ranges from
sandy loam to sand. In places in the southeastern part of
the county, fragments of calcareous sandstone are in the
underlying material at depths below 40 inches. In the north-
ern part of the county, the underlying sand is yellowish
brown to light yellowish brown in color and in places has
lenses of coarse sand and scattered rounded quartz gravel.

Anselmo soils are darker colored and less sandy than Valen-
tine soils, and they are less sandy than Dunday soils. They
are more sandy than Oglala soils. Anselmo soils lack the
distinct B horizon of Manter and Tuthill soils.

Anselmo sandy loam, 0 to 5 percent slopes (AsB).—
This soil is on uplands in the southeastern part of the
county. The areas are mostly less than 500 acres in size.
The soil is porous, and there is no runoff. Soil blowing
is a hazard. The slope is nearly level to gently undulat-
ing.

This soil has the profile described as typical for the
series. In many cultivated areas the structure of the
surface layer has been destroyed, and sand particles on
the surface are winnowed by wind action. In places the
surface layer is loamy sand. Included in the areas
mapped are small bodies of Dunday and Manter soils.
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This soil is used for crops, pasture, and hay. Spring-
sown grain, corn, alfalfa, and tame grass are suitable
crops. Control of soil blowing and conservation of mois-
ture are the main management problems in cultivated
areas. Practices that supply organic matter, maintain fer-
tility, and preserve structure are needed. (Sandy range
site, capability unit I1Te-2, windbreak group 1)

Anselmo sandy loam, 5 to 9 percent slopes {AsC).—
This undulating soil is on uplands in the southeastern
part of the county. The areas are mostly less than 400
acres in size. The soil is porous, and there is little runoff.
Soil blowing is a hazard. The dark-colored surface layer
is generally thinner than that in the profile described as
typical for the series. Cultivation readily destroys the
granular structure. Sand particles on the surface are win-
nowed by wind action, and in places the surface layer
is loamy sand.

Included in the areas mapped are small areas of Dun-
day and Tassel soils. Dunday soils are on foot slopes
and in swales. Tassel soils are on ridgetops and knolls.
Inclusions make up less than 15 percent of the total area
mapped.

Most of this soil is used for grazing and hay. A few
scattered tracts are cultivated. Spring-sown grain, corn,
alfalfa, and tame grass are the main crops. Conservation
of moisture and control of soil blowing and water erosion
are the main management problems. Practices that supply
organic matter and improve fertility are needed. (Sandy
range site, capability unit IVe-3, windbreak group 1)

Anselmo-Valentine complex, 5 to 20 percent slopes
(AvE).—Anselmo and Valentine soils each make up 85 to
50 percent of this complex., The complex is on uplands
in the northern part of the county. The soils are closely
associated, and they change with the relief within short
distances. The areas range up to 1,000 acres in size. The
slopes are undulating to rolling. Anselmo soils occupy
the longer, more stable and uniform slopes, generally
those of 5 to 9 percent gradient. Valentine soils are on
the shorter and steeper slopes and the upper parts of
ridges and knolls.

The surface layer of the Anselmo soils in this complex
is thinner than that in the profile described for the
series. The substratum is variable. In places it consists
of calcareous sand stratified with thin layers of coarse
sand and a few rounded pebbles. The Valentine soils
in this part of the county formed in coarser sand than
those in the southeastern part. In places this sand is
stratified by size.

Included in some of the areas mapped are patches,
generally less than 20 acres in size, of Manter and Tuthill
soils that have very gentle and commonly concave slopes.
Inclusions make up less than 15 percent of the total
area mapped.

Nearly all of this complex is used for grazing. Scat-
tered tracts that were cultivated before the establishment
of the bombing range are now in either native grass or
tame grass. These tracts consist mostly of Anselmo soils.
Control of soil blowing is the main management prob-
lem. (Anselmo: Sandy range site, capability unit VIe-2,
windbreak group 1. Valentine: Sands range site, capabil-
ity unit VIe-2, windbreak group 7)

Badlands

Badlands (Ba) are in the noithern part of the county.
The slope range is 3 to 50 percent. The areas range up
to 2,500 acres in size. This land type consists of barren,
broken areas intermingled with grass-covered areas of
mixed loamy and clayey soils that have not been defined
or named. Part of it is in the form of escarpments that
are partly stabilized with vegetation, and part is in the
form of basins where gullies cut through gentle slopes
at close intervals. The mixed clayey and loamy soils,
which are in low areas, make up 25 to 75 percent of the
area. Included in the areas mapped are small areas of
Colby, Epping, Hisle, Kadoka, Orella, Swanboy, Ulysses,
Wanblee, and Wortman soils. These inclusions generally
make up less than 20 percent of any given area of this
land type.

The small, scattered areas of loamy and clayey soils
have value for grazing. Providing water for livestock is
a problem in some areas. Proper range use helps to con-
trol erosion and prevent the expansion of the barren
areas. (Clayey soils: Clayey range site, capability unit
VIe-1, windbreak group 3. Loamy soils: Silty range site,
capability unit VIe-1, windbreak group 2. Barren broken
areas: capability unit VIIIs-1, no range site or wind-
break group)

Bankard Series

This series consists of deep, loose, light-colored, coarse-
textured soils. These nearly level soils are mainly on
bottom lands along the Cheyenne River in the north-
western part of the county.

In a typical profile, the surface layer, about 2 inches
thick, is grayish-brown loamy sand that is structureless,
loose, and calcareous. Below the surface layer is a transi-
tional layer, about 8 inches thick, consisting of light
brownish-gray loamy sand that has weak, subangular
blocky structure. It is loose and calcareous. Underlying
this is light brownish-gray sand that is loose and calcare-
ous.

Bankard soils are well drained to somewhat excessively
drained. They are flooded in some years. Surface runoff
is slow; permeability is rapid; and the water-holding
capacity is low. The organic-matter content is low, and
the fertility is low. Soil blowing is a hazard if the soils
are cultivated.

These soils are used for grazing. The native vegetation
consists mainly of tall and mid grasses and scattered
stands of cottonwood trees. The low natural fertility, the
low water-holding capacity, and susceptibility to soil
blowing make these soils unsatisfactory for dryland cul-
tivation, Selected areas could be irrigated under intensive
management.

Profile of Bankard loamy sand, located in the
SW14NE1, sec. 25, T. 41 N, R. 44 W., in native pasture:

Al—0 to 2 inches, -grayish-brown (10YR 5/2) loamy sand,
dark brown (10YR 3/3) when moist; structureless ;

loose ; moderately alkaline; calcareous; clear, smooth
boundary.

AC—2 to 10 inches, light brownish-gray (10YR 6/2) loamy
sand, dark brown (10YR 4/3) when moist; very
weak, medium, subangular blocky structure; loose;
moderately alkaline; calcareous; clear, smooth bound-
ary.
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C1—10 to 50 inches, light brownish-gray (10YR 6/2) sand,
brown (10YR 5/83) when moist; structureless; loose;
moderately alkaline; calcareous; abrupt, smooth
boundary.

C2—50 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; structureless; soft, friable;
moderately alkaline; calcareous.

The Al horizon ranges from 1 to 6 inches in thickmess, but
in most places it iz thin enough that the plow layer is light
colored if the soil is cultivated. The texture ranges from very
fine sandy loam to fine sand. The AC horizon is absent in
places. The underlying material is ordinarily stratified with
thin layers of silt loam and coarse to very fine sand. In places
it contains layers of gravel.

Bankard soils contain more sand and less silt than Haver-
son soils, They resemble Valentine soils but are calcareous
and have a stratified substratum.

Bankard loamy sand (0 to 3 percent slopes) {Bkj.—
This soil occurs as long, narrow areas, few more than
300 feet wide, on bottom lands of the Cheyenne and White
Rivers in the northern part of the county. In places the
relief is uneven because of overflow channels that run
parallel to the river.

This soil has the profile described as typical for the
series. In places the surface is covered with 1 to 3 inches
of recent sediment that ranges in texture from sand to
clay. Included in some of the areas mapped are small
areas of Haverson soils. )

Most of this soil is used for grazing. It is good for
wintering livestock because of its valley location and
the stands of cottonwood trees. A few areas are used
for native hay. Control of soil blowing is the chief prob-
lem if the surface layer is disturbed. Management that
maintains an adequate vegetative cover is needed. (Over-
flow range site, capability unit VIe-2, windbreak group
1)

Barren Badlands

Barren badlands (Br) occurs in the northern part of the
county. It consists of buttes, walls, gullies, and eroded
floors. Bare, eroding exposures of geologic material make
up at least 75 percent of the total area mapped. Included
in the areas mapped are areas of vegetated soils similar
to those included in Badlands.

The vegetated areas are so small and so scattered that
using them for grazing is impractical. (Capability unit
VIIIs-1, no range site or windbreak group)

Buffington Series

The Buffington series consists of deep, friable, dark-
colored, moderately fine textured soils that are high in
lime content. These soils are on terraces along the White
River in the southwestern part of the county. They
formed in alluvium derived partly from the chalk and
chalky shale on the surrounding uplands.

In a typical profile, the surface layer, about 6 inches
thick, is calcareous silty clay loam that has moderate
granular structure and is soft when dry and friable when
moist. This layer is gray in the upper part and grayish
brown in the lower part. Below the surface layer 1s a
transitional layer, about 13 inches thick, of pale-brown,
calcareous silty clay loam that has moderate, medium,
prismatic structure and is slightly hard when dry and
friable when moist. The underlying material, to a depth of

36 inches, is very pale brown, blocky silty clay loam that is
hard when dry and friable when moist. Below this is pale-
brown, calcareous, structureless silt loam that is soft when
dry and friable when moist. Spots and streaks of gypsum
become common at a depth of about 50 inches.

Buffington soils are well drained. Surface runoff is
medium to slow, permeability is moderately slow, and
the water-holding capacity is high. The fertility is low.
The lime content is high. Soil blowing is a hazard.

Most areas of these soils are used for grazing and hay.
The native vegetation consists of mid and short grasses.
A few small, scattered tracts are cultivated.

Profile of Buffington silty clay loam, located 200
feet south and 75 feet west of the NE. corner of sec.
15, T. 35 N., R. 47 W, in native pasture:

Al11—0 to 8 inches, gray (10YR 5/1) light silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, granular structure; soft, friable;
moderately alkaline; calcareous; abrupt, smooth
boundary.

to 6 inches, grayish-brown (10YR 5/2) light silty

clay loam, very dark grayish brown (10YR 3/2)

when moist ; moderate, fine, granular struecture; soft,

friable; moderately alkaline; calcareous, abrupt,
smooth boundary.

AC—6 to 19 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 4/3) when moist; moderate, medi-
um, prismatic structure breaking to moderate, fine,
blocky; slightly hard, friable; moderately alkaline;
calcareous; abrupt, smooth boundary.

C1—19 to 36 inches, very pale brown (10YR 7/3) silty clay
loam, brown (10YR 5/3) when moist; weak, fine and
medium, blocky structure; hard, friable; moderately
alkaline; calcareous; abrupt, smooth boundary.

02—386 to 65 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; structureless; soft, friable;
moderately alkaline; calcareous; common small frag-
ments of chalk; common, fine, distinct, segregated
gypsum below a depth of 50 inches.

The Al horizon ranges from 3 to 7 inches in thickness and
in places is silt loam. In places the underlying material is
stratified with sandy to clayey layers. Buried surface layers
occur in places at depths of 20 to 40 inches.

Buffington soils have a thicker dark-colored surface layer
than Manvel soils.

Buffington silty clay loam (0 to 5 percent slopes)
{Bu).—This soil is on terraces along the White River in
the southwestern part of the county. Most areas have
slopes of less than 8 percent, though the range is from
0 to 5 percent. The areas range from 20 to 400 acres in
size. This soil has the profile described as typical for
the series.

Included in some of the areas mapped are small areas
of Kyle and Manvel soils. Inclusions make up less than
15 percent of the total area mapped.

Most areas are in native grass and are used for grazing
and hay. Some fields that formerly were cultivated have
been seeded to tame grass. Control of soil blowing and
conservation of moisture are the main management needs
in cultivated areas. (Clayey range site, capability unit
IIIc-2, windbreak group 2)

Al2—-3

Canyon Series

This series consists of shallow, gently sloping to steep,
friable, light-colored, medium-textured, calcareous soils.
These soils are in the eastern and southern parts of the
county, on ridges and on the tops of knolls on rolling
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uplands and on rough, broken side slopes of stream
valleys.

In a typical profile, the surface layer, about 2 inches
thick, is light brownish-gray loam that is soft when dry
and friable when moist. The transitional layer, about 2
inches thick, is brown, calcareous loam that is soft when
dry and friable when moist and has weak subangular
blocky structure. This layer contains fine bits of calcare-
ous sandstone. The underlying material is pale-brown,
calcareous, structureless loam that is soft when dry and
very friable when moist. It contains fragments of sand-
stone up to 8 inches in diameter. This layer overlies
bedded geologic materials consisting of very pale brown
silt, very fine sand, and very fine grained sandstone.

Canyon soils are somewhat excessively drained. Sur-
face runoft is medium to rapid, permeahility is moderate
to moderately rapid, and the water-holding capacity is
low. The fertility is low. Water erosion and soil blowing
are hazards if the vegetation is disturbed.

Most, areas of these soils are used for grazing. The
native vegetation consists of mid and short grasses and
scattered, thin stands of ponderosa pine. Small spots that
occur within larger areas of other soils are cropped along
with those soils.

Profile of a Canyon loam, located in the NE14,NW1
sec. 20, T. 37 N., R. 45 W., in native pasture:

A1—0 to 2 inches, light brownish-gray (10YR 6/2) loam,
brown (10YR 5/3) when moist; weak, fine, granular
structure; soft, friable; mildly alkaline; abrupt,
smooth boundary.

AC—2 to 4 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; weak, medium, subangular
blocky structure; soft, friable; moderately alkaline;
calcareous; common fine bits of sandstone; abrupt,
smooth boundary.

C—4 to 10 inches, pale-brown (10YR 6/3) loam, brown
(10YR 5/3) when moist; structureless; moderately
alkaline; calcareous; fragments of sandstone up
to 3 inches in diameter; abrupt, smooth boundary.

R—10 to 20 inches, very pale brown (10YR 7/8), weakly
cemented, fine-grained sandstone, pale brown
(10YR 6/3) when moist; interbedded with very
fine sand and silt; calcareous.

The Al horizon ranges from 1 to 4 inches in thickness
and is loam, very fine sandy loam, or silt loam in texture.
It is calcareous in places. It ranges from light brownish gray
to dark grayish brown in color. The AC horizon ranges
from 2 to 10 inches in thickness and from light gray to
brown in color. The depth to the bedded material ranges
from 6 to 20 inches. This material is white to very pale
brown in color.

Canyon soils are lighter colored than Rosebud soils, and
they have less distinct layers and are more shallow. They
contain more sand and less silt than Epping soils. They
contain less sand than Tassel soils.

Canyon association, 18 to 40 percent slopes (Caf).—
Canyon soils make up 60 to 85 percent of this associa-
tion, and Oglala and Rosebud soils make up 15 to 40
percent. These are loamy soils on the sides of the valleys
of deeply entrenched intermittent streams and tributary
side draws. The areas of this association range up to 1,000
acres in size and are irregular in shape. Canyon soils are
on the ridgetops and the upper part of steep slopes.
They have a profile like the one described for the series.
Oglala soils are on the mid and lower slopes in many
areas, and Rosebud soils are on small flattened drainage
divides and some mid slopes. In many places soils of

both of these series have a slope of less than 20 percent.
The areas range up to 20 acres in size.

Included in some of the areas mapped are Colby,
Goshen, and Ulysses soils and Rock outcrop. Patches of
Colby and Ulysses soils, few more than 10 acres in size,
are on some ridgetops and on the upper part of some
slopes, mostly south-facing and east-facing ones. Goshen
soils occur as narrow strips along drainageways. Out-
crops of sandstone, few more than 1 acre in size, are on
the upper part of some slopes. Inclusions make up less
than 10 percent of the total area mapped.

All of this association is used for grazing. The native
vegetation consists of mid and short grasses and, on
some north-facing slopes, scattered thin stands of stunt-
ed pines. Cultivation of these steep and dominantly shal-
low soils is impractical. Gullies form readily if the
vegetation is disturbed. Seeding and other mechanical
measures are impractical on the dominant Canyon soil.
Management that maintains the native cover is needed.
(Canyon: Shallow range site, capability unit VIIs-2,
no windbreak group. Oglala and Rosebud: Silty range
site, capability unit VIe-1, windbreak group 2)

Canyon-Rock outcrop association (18 to 40 percent
slopes) {Cc).—Canyon soils make up 40 to 70 percent of
this association; Rock outcrop, 10 to 25 percent; Oglala
soils, 10 to 25 percent; and other soils, about 10 per-
cent. This association occurs as rough, broken areas
along the deeply entrenched, intermittent streams in the
central and east-central parts of the county. The topog-
raphy is more broken and irregular than that of Canyon
association, 18 to 40 percent slopes. The areas are ir-
regular in shape and range up to 1,500 acres in size.
Canyon soils are on ridges and steep side slopes. They
have a profile like the one described for the series. The
outerops are closely intermingled with Canyon soils. Few
are more than 10 acres in size. Many are almost vertical
exposures of nearly white sandstone. Oglala soils are
on the lower part of slopes and generally have a gradient
of less than 20 percent. They have the profile described
for the Oglala series.

Included in the areas mapped are Alluvial land and
Colby, Goshen, Keith, Rosebud, Tassel, and Ulysses soils,
Alluvial land 1s on narrow bottom lands in ravines, and
Goshen soils are on foot slopes. Areas of these two in-
clusions are generally not more than 5 acres in size.
Patches of Colby, Keith, and Ulysses soils are on ridges.
Rosebud soils are on mid slopes; in places, they form
small drainage divides. Tassel soils are on ridges. The
areas of Colby, Keith, Ulysses, Rosebud, and Tassel soils
range up to 20 acres in size.

All of this association is used for grazing. It is not
suitable for cultivation. Gullies form readily if the vege-
tation is disturbed. Seeding and other mechanical measures
are impractical. Proper use of the range is the most
practical way to control erosion. (Canyon: Shallow range
site, capability unit VIIs-2, no windbreak group. Rock
outcrop : capability unit VIITs-1, no range site or wind-
break group)

Clayey Land

Clayey land (Cy) consists of mixed clayey soil material.
It is in badland basins in the northern part of the county.
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The slope range is 0 to 6 percent. The areas generally
are surrounded and dissected by gullies that carry away
most of the runoff and sediment. The soil material gen-
erally is calcareous, but it varies as to color, texture, and
structure. The surface layer ranges from silt loam to
silty clay and generally is darkened by organic matter
to a depth of 2 to 6 inches. The subsoil is light-colored
material that ranges from silty clay loam to silty clay
in texture. It has weak blocky structure, and the hori-
zontal breakage planes are more distinct than the vertical
ones. The underlying material ranges from silt loam to
silty clay, and in most places it is layered.

Included in some of the areas mapped are areas of
Loamy land and Hisle and Swanboy soils. Inclusions
generally make up less than 25 percent of the total area
mapped.

Almost all areas are in native grass and are used for
grazing and hay. Erosion is a hazard if the vegetative
cover is disturbed. Proper range use helps to control
erosion. Providing adequate water for livestock is a prob-
lem in some areas. (Clayey range site, capability unit
VIe-1, windbreak group 3)

Colby Series

The Colby series consists of gently sloping to rolling,
very friable, calcareous soils. These soils formed in loess
and are on the tops of ridges and knolls. They occur in
all parts of the county. .

In a typical profile, the surface layer, about 4 inches
thick, is dark grayish-brown, calcareous silt loam that
has weak, granular structure. It is soft when dry and
very friable when moist. The transitional layer, about
6 inches thick, is grayish-brown, calcareous silt loam
that has weak prismatic and subangular blocky structure
and is soft when dry and very friable when moist. The
underlying material is pale-brown, calcareous, structure-
less loam or silt loam that is soft when dry and very
friable when moist.

Colby soils are somewhat excessively drained. Surface
runoff is moderate to rapid, permeability is moderate to
moderately rapid, and the water-holding capacity is high.
The soils are high in lime content, low in organic-matter
content, and low in fertility. They are easy to work, and
they respond to management. Water erosion and soil
blowing are hazards.

Many areas of Colby soils in the southeastern part
of the county are cultivated. Winter wheat is the main
crop. Areas of these soils in other parts of the county
are in native grass and are used for grazing.

In Shannon County, Colby soils are mapped with
Keith and Ulysses soils.

Profile of a Colby silt loam, located 0.2 mile west of
the SE. corner of sec. 2, T. 36 N., R. 42 W, in a culti-
vated area:

Ap—oO0 to 4 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, granular structure; soft, very fria-

ble; moderately alkaline; calcareous; abrupt bound-
ary.

AC—4 to 10 inches, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
very coarse, prismatic structure breaking to weak,
very coarse, subangular blocky; thin, very patchy
clay films on vertical ped faces; soft, very friable;
moderately alkaline; calcareous; clear, smooth bound-
ary.

C—10 to 60 inches, pale-brown (10YR 6/3) loam or silt loam,
brown (10YR 5/3) when moist; structureless; soft,
very friable; moderately alkaline; calcareous; few,
fine, faint iron stains at a depth of 50 inches.

The A horizon ranges from 2 to 6 inches in thickness and
from light brownish gray to dark grayish brown in color.
In most places where the color is dark, the layer is thin
enough that plowing mixes it with the AC horizon, and the
so0il appears to be lighter in color. The AC horizon is 4 to 10
inches in thickness. Some profiles lack this layer. Colby soils
generally are calcareous in the A horizon, but in places
they have been leached to a depth of as much as 7 inches,
Silt loam is the most common texture, but in places the tex-
ture is loam or very fine sandy loam.

Colby soils are calcareous nearer the surface than Keith
and Ulysses soils. They lack the B horizon of Keith and
Ulysses soils, The underlying material is softer than that
of ‘Canyon and Epping soils and lacks fragments of sand-
stone and siltstone.

Dawes Series

The Dawes series consists of deep, dark-colored soils
that have a moderately thick to thick, medium-textured
surface layer and a very firm clayey upper subsoil. These
nearly level to very gently sloping soils are on foot slopes
and 1in slightly depressed areas along upland drains in
the southeastern part of the county. They formed in
silty local alluvium.

In a typical profile, the silt loam surface layer is about
8 inches thick. The upper 6 inches is dark grayish brown
and has weak granular structure. The lower 2 inches
consists of grayish-brown prisms and blocks that are
dusted light brownish gray on the sides and ends. Both
parts of the surface layer are soft when dry and friable
when moist.

The subsoil, about 17 inches thick, has prismatic struc-
ture that breaks to blocky. It is hard when dry and firm
when moist. The upper 7 inches is very dark grayish-brown
silty clay. The lower 10 inches is silty clay loam that
is dark grayish brown in the upper half and brown
in the lower part. The lower 5 inches is calecareous.

The underlying material is pale-brown, structureless
silt loam that is soft when dry and very friable when
moist. It is calcareous and has a few white spots and
streaks of soft lime in the upper part. This material is
underlain at a depth of about 60 inches by sandy loam
that contains bits of sandstone.

Dawes soils are moderately well drained. Surface run-
oft is slow, and permeability is moderately slow to slow.
The water-holding capacity is high, but the claypan re-
leases moisture slowly to plants. The fertility is moder-
ate. The claypan limits the thickness of the root zone.

The native vegetation consists of mid and short grasses.
Many areas of this soil in the southeastern part of the
county are cultivated. Winter wheat, barley, oats, and
alfalfa are the main crops. Row crops are not suitable.
Excessive tillage pulverizes the surface layer, which then
crusts as it dries out after summer rains.



SHANNON COUNTY, SOUTH DAKOTA 17

In Shannon County, Dawes soils are mapped in a
complex with Richfield soils.

Profile of a Dawes silt loam, located 0.8 mile east and
0.2 mile south of the NW. corner of sec. 19, T. 36 N.,
R. 41 W., in a cultivated area:

Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; weak,
fine, granular structure; soft, friable; neutral; clear,
smooth boundary.

A2—6 to 8 inches, grayish-brown (10YR 5/2) silt loam, dark
grayish brown (10YR 4/2) when moist; moderate,
medium, prismatic structure breaking to moderate,
medium, blocky; peds coated light brownish gray
(10YR 6/2); dark gray (10YR 4/1) when moist;
soft, friable, slightly sticky; neutral; clear, smooth
boundary.

B21t—8 to 15 inches, very dark grayish-brown (10YR 3/2) silty
clay, very dark brown (10YR 2/2) when moist;
strong, medium, prismatic structure breaking to
strong, medium, blocky; hard, very firm; mildly
alkaline; clear, smooth boundary.

B22t—15 to 20 inches, dark grayish-brown (10YR 3/2)
silty clay loam, very dark grayish brown (10YR
3/2) when moist; weak, medium, prismatic struc-
ture breaking to strong, medium, blocky; hard, firm;
mildly alkaline; clear, smooth boundary.

B23t—20 to 25 inches, brown (10YR 5/8) silty clay loam,
dark brown (10YR 4/3) when moist; weak, medi-
um, prismatic structure breaking to strong, medium,
blocky; hard, firm; mildly alkaline; calcareous;
clear, smooth boundary.

Clea—25 to 34 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 5/3) when moist; structureless; soft,
very friable; moderately alkaline; calcareous; a few
fine spots and streaks of soft lime; gradual, smooth
boundary.

(C2—34 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/8) when moist; structureless; loose, very
friable; moderately alkaline; caleareous; sandy
loam containing many bits of weathered sandstone
at a depth of about 60 inches.

The thickness of the A horizon ranges from 6 to 16
inches. In places the A2 horizon has fine platy structure.
The thickness of the subsoil layer ranges from 15 to 30
inches. In the upper part of the subsoil, the prisms are
slightly rounded and are coated with gray dust in many
places. The depth to lime ranges from 20 to 35 inches. The
underlying material is generally silt or silt loam, but in
places it is loam or sandy loam containing bits of calcareous
sandstone.

Dawes soils have a more compact, clayey subsoil than
Goshen, Keith, and Richfield soils. They have an A2 horizon,
which is lacking in Richfield soils. They contain less salts
than Mosher soils.

Dunday Series

This series consists of deep, gently sloping, loose, dark-
colored soils on uplands in the southeastern part of the
county. These soils formed in eolian sands,

In a typical profile, the surface layer, about 8 inches
thick, is loose, dark grayish-brown loamy fine sand. Be-
low the surface layer is a transitional layer, about 7
inches thick, of loose, grayish-brown loamy fine sand
that has weak prismatic and subangular blocky structure.
The underlying material is pale brown to very pale
brown fine sand. It is structureless and loose.

Dunday soils are somewhat excessively drained. Sur-
face runoff is slow, permeability is rapid, and the water-
holding capacity is Jow. The fertility is moderate. Soil
blowing is a hazard.

Most areas of these soils are used for grazing. The
native vegetation consists of tall and mid grasses. Dun-
day soils support a more dense stand of grass than Valen-
tine soils.

Profile of a Dunday loamy fine sand, located 150 feet
west of fence and 100 feet south of the NE. corner of
sec. 27, T. 86 N., R. 41 W.:

Al1—0 to 5 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2)
when moist; structureless; loose; neutral; -clear,
smooth boundary.

Al2—5 to 8 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2) when
moist; weak, coarse and medium, subangular blocky
structure breaking to single grain; slightly hard,
loose; neutral; clear, smooth boundary.

AC—S8 to 15 inches, grayish-brown (10YR 5/2) loamy fine

sand, dark grayish brown (10YR 4/2) when moist;

weak, coarse, prismatic and medium, subangular
blocky structure crumbling easily to single grain;
loose; neutral; gradual, smooth boundary.

to 40 inches, pale-brown (10YR 6/3) fine sand,

brown (10YR 5/3) when moigt; structureless;

loose; neutral; gradual boundary.

C2—40 to 60 inches, very pale brown (10YR 7/3) fine sand,
pale brown (10YR 6/3) when moist; structureless;
loose; neutral,

C1—15

The dark-colored Al horizon ranges from 6 to 20 inches
in thickness, and in places it is black or very dark brown
when moist. In places a thin layer of grayish-brown fine
sand has been deposited on the surface.

Dunday soils have a thicker, darker colored surface layer
than Valentine soils. They are more sandy than Anselmo
soils and are better drained than Elsmere goils

Dunday-Valentine complex, 0 to 5 percent slopes
(DvB).—Dunday soils make up 40 to 80 percent of this
complex, and Valentine soils make up 20 to 60 percent.
These soils are on the sides of valleys and on small flats
in the southeastern part of the county. The areas general-
ly are less than 150 acres in size.” Dunday soils have
plane and concave slopes. They have the profile described
as typical for the Dunday series. Valentine soils have
convex slopes and are dominant in the more sloping
areas. They have a profile like the one described for the
Valentine series. Included in some of the more nearly
level areas mapped are patches of Flsmere soils.

Nearly all of this complex is in native grass and is
used for grazing and hay. A few small tracts, mostly
Dunday soils, are cultivated. Alfalfa and tame grass are
the principal crops. Control of soil blowing is the main
management problem. Proper use is the only practical
way to control blowing in areas of range. A combination
of stubble mulching and wind stripcropping is effective
on the Dunday parts of the complex that are cultivated.
(Dunday: Sandy range site, capability unit IVe—4,
windbreak group 1. Valentine: Sands range site, capabil-
ity unit VIe-2, windbreak group 7)

Elsmere Series

This series consists of deep, nearly level to gently
undulating, loose, dark-colored soils that formed in eoli-
an and alluvial sands. These soils occupy basins and
valleys in the southeastern part of the county. The water
table is at a moderate depth.
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In a typical profile, the surface layer, about 20 inches
thick, is very friable, dark-gray loamy fine sand that is
calcareous below a depth of 12 inches. This layer is under-
lain by a transitional layer, about 16 inches thick, of
grayish-brown, loose, calcareous loamy sand. The under-
lying material is light-gray, structureless loamy sand or
fine sand that is mottled with yellowish brown below a
depth of 40 inches. It is calcareous to the water table,
which 1s at a depth of 50 inches.

Elsmere soils are somewhat poorly drained. Surface
runoff is very slow. Permeability is rapid above the water
table, and the water-holding capacity is low, but the
water table provides moisture for deep-rooted plants.

These soils are used for hay and grazing. The native
vegetation consists of tall and mid grasses. In some years,
Elsmere soils are too wet for cultivation. During ex-
tended dry periods, soil blowing is a hazard in areas
where the vegetation has been removed.

Profile of an Elsmere loamy fine sand, located in the
NW1,SW1, sec. 4, T. 35 N., R. 42 W., about 300 feet
northwest of large waterhole and 200 feet east of fence in
native pasture:

Al11—0 to 5 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; loose,
very friable; neutral; clear boundary.

A12—5 to 7 inches, very dark gray (10YR 3/1) loamy fine
sand, black (10YR 2/1) when moist; weak, medium,
subangular blocky structure; soft, very friable;
neutral; clear boundary.

A183—7 to 20 inches, dark-gray (10YR 4/1) loamy fine sand,
very dark grayish brown (10YR 3/2) when moist;
weak, medium to coarse, prismatic structure; soft,
very friable; mildly alkaline; ecalcareous at depth
of about 12 inches; abrupt boundary.

AC—20 to 36 inches, grayish-brown (10YR 5/2) loamy sand,
dark grayish brown (10YR 4/2) when moist; struc-
tureless; loose; moderately alkaline; calcareous;
diffuse boundary.

C—36 to 60 inches, light-gray (10YR 7/2) loamy sand, pale
brown (10YR 6/3) when moist; yellowish-brown
(10YR 5/6) mottles; structureless; loose; moderately
alkaline; calcareous to depth of 50 inches; water
table at depth of 50 inches.

The A horizon ranges from 8 to 24 inches in thickness.
In places a buried or dark-colored layer is at a greater
depth. The soil becomes calcareous at a depth ranging from
10 to 50 inches. The water table is at a depth ranging
from 3 to 6 feet. It is closest to the surface early in the
growing season, and it recedes to a depth of 50 inches or
more during the summer.

Blsmere soils are darker colored than Bankard soils, and
they have a water table at a moderate depth. They are free
of lime to a greater depth than ILoup soils, which have a
water table closer to the surface.

Elsmere-Loup loamy fine sands (0 to 5 percent slopes)
(Efl.—Elsmere soils make up 65 to 75 percent of this com-
plex; Loup soils, about 20 to 30 percent; and other soils,
less than 15 percent. This mapping unit is in basins and
valleys in the southeastern part of the county. The slope
is mostly less than 3 percent but ranges up to 5 percent
on the outer edges of the mapped areas. The areas
range up to 500 acres in size. Many are roughly oval in
shape. Elsmere soils are nearly level to very gently un-
dulating. They have the profile described as typical for
the series. Loup soils are in slightly depressed areas,
where the water table is closer to the surface.

Included in some of the areas mapped are Dunday and
Valentine soils. These inclusions, few more than 10 acres

in size, generally are on the outer edges of valleys, but
in places they occur in the valleys, as isolated ridges
and mounds that range up to 100 feet in width. Dunday
soils have plane to concave slopes. Valentine soils have
short, convex slopes.

Most areas are used for grazing and native hay. A few
areas that once were cultivated have been seeded to tame
grasses and legumes. Perennial clover has been interseeded
1n some native grass meadows.

Wetness from the fluctuating water table is the chief
hazard if these soils are cultivated. Elsmere soils are
affected only in wet years, but in most years the water
table is at or near the surface of the Loup soils early
in the growing season. Soil blowing is a hazard, and
careful management is needed if the soils are cultivated.
(Elsmere: Subirrigated range site, capability unit IVw-1,
windbreak group 4. Loup: Subirrigated range site, capa-
bility unit Vw-1, windbreak group 4)

Epping Series

This series consists of shallow, gently sloping to steep,
very friable, light-colored, calcareous soils that formed
in materials weathered from bedded siltstone. These soils
are on uplands, mostly in the northeastern and south-
western parts of the county.

In a typical profile, the surface layer, about 2 inches
thick, is light brownish-gray, calcareous silt loam that
is soft when dry and friable when moist. The underlying
layer, about 4 inches thick, is calcareous, light-gray silt
loam that is slightly hard when dry and friable when
moist and has weak granular structure. It contains a
few fine fragments of siltstone. At a depth of 6 inches
is light-gray, calcareous silt loam in which there are bits
and fragments of siltstone. This material is hard when
dry and friable when moist. It contains thin layers that
are slightly cemented by lime, and it is difficult to pene-
trate with an augur or spade.

Epping soils are well drained to excessively drained.
Surface runoff is rapid, and permeability is moderately
slow. The fertility is low. Water erosion and soil blowing
are hazards if the vegetation is disturbed.

Most areas of these soils are used for grazing. The
native vegetation consists of a thin stand of short and
mid grasses.

Profile of an Epping silt loam, located 0.8 mile west
of road junction west of Kyle and 300 feet south of road
in the SE1/, sec. 20, T. 40 N., R. 41 W., in native pasture.
(Laboratory sample 6613-6615) :

A1—0 to 2 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
fine, granular structure; soft, very friable; mildly
alkaline; calcareous; clear, smooth boundary.

C—2 to 6 inches, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5/2) when moist; weak, fine, gran-
ular structure and weak, fine, horizontal bedding;
moderately alkaline; calcareous; few fine films of
soft lime between horizontal bedding planes; few
bits and fragments of siltstone; gradual, smooth
boundary.

R—6 to 20 inches, light-gray (10YR 7/2) siltstone, silt loam
when crushed, grayish brown (10YR 5/2) when
moist; bedded Brule Formation; hard, friable; mod-
erately alkaline; calcareous; common fine films of
soft lime between horizontal bedding planes; com-
mon bits and fragments of siltstone.
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The A horizon ranges from 1 to 4 inches in thickness. In
places there is an AC horizon, up to 6 inches in thickness,
below the A horizon. It hay weak, subangular blocky
structure, In some areas fragments and chunks of siltstone,
up to 3 inches in diameter, make up 5 to 10 percent of the
soil mass of these two layers. The depth to bedded siltstone
ranges from 5 to 20 inches. In some places the underlying
formation contains hard layers of siltstone, but in others
the formation is unconsolidated and soft. The color of the
underlying formation ranges from very pale brown to pink
or pinkish white and influences the color of the soil.

Epping soils are more shallow, are calcareous nearer the
surface, and lack the B horizon of Kadoka soils. They are
more silty than Canyon soils, and they have a harder sub-
stratum than Colby soils.

Epping complex, 9 to 40 percent slopes (EhF)—Epping
solls make up 50 to 60 percent of this complex; Kadoka
soils, 80 to 40 percent; and other soils, about 10 percent.
This complex is on ridges and valley side slopes in the
northeastern and southwestern parts of the county. The
areas are irregular in shape and range up to 500 acres in
size. Epping soils are on ridgetops and on the upper part
of the steeper slopes, which usually have gradients of
more than 18 percent. These soils have the profile de-
scribed as typical for the series. Kadoka soils are on the
smoother, more gently sloping parts of the complex and
have gradients of less than 18 percent. These soils have
a profile similar to the one described for the Kadoka
serles.

Included in some of the areas mapped are Colby, Gosh-
en, Keith, and Ulysses soils. Goshen soils are on foot slopes.
Colby, Keith, and Ulysses soils are on rolling ridgetops.
Inclusions generally are less than 10 acres in size. In
places, outcrops of siltstone, generally less than 3 acres
in size, are on the upper part of slopes.

All of this complex 1s in native grass and is used for
grazing. Scattered pines and cedars are on the upper
part of some north-facing slopes. Erosion is a hazard
if the vegetation is disturbed. Management that keeps
the grass cover in good or excellent condition is needed.

The Epping soils are too steep for seeding and other
mechanical measures. (Epping: Shallow range site, ca-

ability unit VIIs-2, no windbreak group. Kadoka:
g‘ﬂty range site, capability unit VIe-1, windbreak group
2)

Epping-Kadoka silt loams, 9 to 18 percent slopes
(EkE).—Epping and Kadoka soils each make up 35 to 60
percent of this complex. The areas are on rolling to
hilly uplands in the northeastern and southwestern parts
of the county. They are irregular in shape and range
up to 700 acres in size. Intermittent streams are not so
deeply entrenched as in Epping complex, 9 to 40 percent
slopes.

Epping soils are on ridgetops, on the upper part of
slopes, and on the shorter slopes. They have a profile
like the one described for the series. Kadoka soils are
on the mid and lower slopes and on some of the broader
drainage divides. They have a profile like the one de-
scribed for the Kadoka series,

Included in some of the areas mapped are Colby,
Goshen, Keith, Ulysses, Wanblee, and Wortman soils.
Goshen soils are along some of the upland drains. Small
areas of Colby, Keith, and Ulysses soils are on some of
the rounded ridges. Wanblee and Wortman soils are on
some of the foot slopes. Small areas of Kadoka silt loam,

5 to 9 percent slopes, are also in the area. Inclusions
make up less than 10 percent of the total area mapped.
Nearly all of this complex is in native grass and is
used for grazing. Some areas of Kadoka soils are used
for native hay. Erosion is a hazard if the vegetation has
been removed. Maintaining the grass cover helps to con-
trol erosion. In most areas, seeding and other mechanical
measures are feasible. (Epping: Shallow range site, ca-
pability unit VIs—2, no windbreak group. Kadoka: Silty
range site, capability unit VIe-1, windbreak group 2)

Epping-Rock outcrop complex (9 to 40 percent slopes)
(Er).—Epping soils make up 40 to 70 percent of this com-
plex; areas of Rock outerop, 10 to 25 percent ; Kadoka soils,
10 to 25 percent; and other soils, about 10 percent. This
complex is on buttes, escarpments, and side slopes and
on canyon walls along deeply dissected drainageways,
in the northeastern and southwestern parts of the county.
The topography is more broken and irregular than that
of Epping complex, 9 to 40 percent slopes, and there
are more outcrops of siltstone. The areas are 1rregular in
shape and in places are less than 800 feet in width. They
range up to 600 acres in size. Kpping soils are on ridges
and steep side slopes. They have a profile like the one
described for the series. Rock outcrop, which consists of
siltstone, is intermingled with Epping soils on the upper
part of steep slopes and in places occurs as almost vertical
canyon walls. These outcrops are mostly less than 2 acres
in size, but some range up to 30 acres. Epping soils and
Rock outcrop are in areas that generally have a gradient
of more than 20 percent; Kadoka soils are in areas that
have a gradient of less than 18 percent.

Included in the areas mapped are Alluvial land and
Colby, Keith, and Ulysses soils. Alluvial land occurs
as very narrow strips on the bottoms of some canyons.
Small areas of Colby, Keith, and Ulysses soils are on
ridges and on some south- and east-facing slopes. In-
clusions make up less than 10 percent of the total area
mapped.

This complex is used for grazing. The areas of Rock
outcrop are mostly bare, but there are clumps of pine
and cedar in and near the outcrops on some north-facing
slopes. Erosion is a hazard if the vegetation is not ade-
quate. Active gullies have formed in places. Maintenance
of a good grass cover is needed to help control erosion.
Except in some areas of Kadoka soils, seeding and other
mechanical measures are not, feasible. (Epping: Shallow
range site, capability unit VIIs-2, no windbreak group.
Rock outcrop: capability unit VIIIs-1, no range site
or windbreak group)

Goshen Series

This series consists of deep, nearly level, dark-colored,
medium-textured soils, These soils formed in alluvium
washed down from adjacent slopes. They occupy narrow
swales and foot slopes on uplands.

In a typical profile, the surface layer, about 14 inches
thick, is dark-gray and dark grayish-brown silt loam that
is black when moist. It is soft when dry and very friable
when moist. The subsoil, about 26 inches thick, is dark
grayish-brown silty clay loam in the upper part and grades
to silt loam in the lower part. It has weak prismatic and
moderate blocky structure. The upper part is hard when
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dry and friable when moist ; the lower part is slightly hard
when dry and friable when moist. The underlying material
is brown to pale-brown, calcareous, structureless silt loam.
It is slightly hard when dry and friable when moist. In
this material are white streaks of soft lime.

Goshen soils are moderately well drained. The fertility
is high. Surface runoff is slow, permeability is moderate,
and the water-holding capacity is high. .

The native vegetation consists of mid grasses mixed
with lesser amounts of tall and short grasses. Many areas
in the eastern part of the county are cultivated.

Profile of Goshen silt loam, 0 to 3 percent slopes, located
1,500 feet west of the NE. corner of the SE14 sec. 16, T. 38
N., R. 46 W., in native pasture:

A11—0 to 1 inch, dark-gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; moderate, fine, granular
structure ; soft, very friable; neutral; abrupt, smooth
boundary.

Al12—1 to 4 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine, granular structure; soft, very
friable; neutral; clear, smooth boundary.

A13—4 to 14 inches, dark-gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; moderate, coarse, granular
structure; soft, very friable; neutral; clear, smooth
boundary.

B2t—14 to 20 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark brown (10YR 2/2) when
moist; weak, coarse, prismatic structure; hard, fri-
able; mildly alkaline; noncalcareous; gradual, wavy
boundary.

B22t—20 to 34 inches, dark grayish-brown (10YR 4/2) silty

clay loam, very dark brown (10YR 2/2) when moist;

moderate, coarse, blocky structure; slightly hard,
friable; mildly alkaline; noncalcareous; gradual
boundary.

to 40 inches, dark grayish-brown (10YR 4/2) silt

loam, very dark grayish brown (10YR 3/2) when

moist; weak, coarse, prismatic structure; slightly
hard, friable; mildly alkaline; noncalcareous; grad-
ual boundary.

Cleca—40 to 56 inches, brown (10YR 5/3) silt loam,
dark brown (10YR 4/3) when moist; structureless;
slightly hard, friable; moderately alkaline; calcare-
ous; few, fine, faint streaks of soft lime; gradual
boundary.

C2ca—5356 to 60 inches, pale-brown (10YR 6/3) silt loam,
yellowish brown (10YR.5/4) when moist; structure-
less; slightly hard, friable; moderately alkaline;
calcareous; few, fine, faint streaks of soft lime,

B3—34

The A horizon ranges from 7 to 20 inches in thickness. The
B horizon ranges from 15 to 30 inches in thickness and is
distinctly more clayey than the A horizon. The depth to lime
ranges from 22 to 50 inches. In places the silty underlying
material changes abruptly to light-gray loam or sandy loam
that contains bits of limy sandstone.

Goshen soils have thicker dark-colored layers than Keith
and Riehfield soils. They are not underlain by bedrock as are
Kadoka and Rosebud soils, They have a less clayey subsoil
than Dawes soils, and they are better drained than Hovén
soils and are less clayey in the subsoil.

Goshen silt loam, 0 to 3 percent slopes (GoA).—This
soil is in valleys and in narrow swales, mainly in the
eastern part of the county. Slopes are concave or dish
shaped. The areas are long and narrow, generally less
than 200 feet in width, and are mostly less than 25 acres
in size. This soil has the profile described as typical
for the series.

Included in the areas mapped are small areas of Dawes,
Hoven, Keith, Richfield, and Rosebud soils. Keith, Rich-
field, and Rosebud soils are on the outer edges. Hoven
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soils occur where water is ponded. Inclusions make up
less than 10 percent of the total area mapped.

Most areas in the southeastern part of the county are
cultivated, and the rest are in range. Winter wheat is
the main crop, but spring-sown grain, corn, and alfalfa
also are grown. Crops are seldom damaged by lack of
moisture, but small grain tends to lodge in wet years.
Management that maintains the organic-matter content
and fertility and preserves soil structure is needed. (Over-
flow range site, capability unit IIc-1, windbreak group
2)

Gravelly Land

Gravelly land (Gr) consists of mixed gravelly soils and
soil materials on upland ridges, terrace breaks, and the
upper part of some escarpments, in the western and north-
ern parts of the county. Many of the slopes are more
than 18 percent, though the range is from 6 to 30 percent.
The surface layer ranges from sand to clay loam and is
underlain by light-colored sandy to clayey material that
in many places grades to gravel at a depth of 20 inches.
In some places the gravelly material is as much as
several feet thick; in others it is underlain by silt, clay,
or shale at a depth of less than 3 feet.

Included in some of the areas mapped are small areas
of Altvan, Manter, Pierre, and Samsil soils. Inclusions
generally make up less than 30 percent of the total area
mapped.

All areas are in native grass and are used for grazing.
Erosion is a hazard where vegetation is lacking. Proper
range use is the best way to control erosion. Because of
the steep slopes and gravelly surface, seeding and other
mechanical measures are impractical. (Shallow range site,
capability unit VIIs-2, no windbreak group)

Haverson Series

This series consists of deep, nearly level, friable to
firm, light-colored, calcareous, medium-textured and mod-
erately fine textured soils. These soils formed in alluvium.
They are on bottom lands along the White River and
some of its tributaries. Areas on the lower part of the
flood plains are flooded in some years.

In a typical profile, the surface layer, about 3 inches
thick, is grayish-brown, calcareous loam that is soft when
dry and very friable when moist. Below it is a transi-
tional layer, about 9 inches thick, of light brownish-
gray, calcareous, very fine sandy loam that has very
weak prismatic structure and is soft when dry and very
friable when moist, The underlying material is very pale
brown, calcareous, structureless, stratified alluviam that
ranges in texture from very fine sand to silt loam. In
this material, at vertical intervals of about 15 inches, are
layers of grayish-brown to dark grayish-brown silt loam
less than 3 inches thick.

Haverson soils are moderately well drained to well
drained. Surface runoff is slow, permeability ranges from
moderate to moderately rapid, and the depth to
the water table is 10 to 20 feet. The fertility is low, and
the water-holding capacity is moderate. The lime content
is high. Soil blowing is a hazard.
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Many areas are in native grass and are used for pasture
and hay. Some areas are used for wintering livestock.
The native vegetation consists of tall, mid, and short
grasses and scattered thickets of broadleaf trees and
shrubs. A few areas are in crops, and alfalfa is the main
crop. Haverson soils are well suited to irrigation.

Profile of a Haverson loam in the SE. corner of sec.
30, T. 37 N., R 45 W., 200 feet south and 50 feet east of
bridge on U.S. Highway 18:

Al1—O0 to 3 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) when moist; weak, medi-
um, granular structure; soft, very friable; moder-
ately alkaline; calcareous; abrupt, wavy boundary.

AC—3 to 12 inches, light brownish-gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
when moist; very weak, coarse, prismatic structure:
soft, very friable; moderately alkaline; calcareous;
clear, smooth boundary.

Alb—12 to 17 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, platy structure; soft, very friable;
moderately alkaline; calcareous; gradual boundary.

ACb—I17 to 22 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist ;
very weak, coarse, prismatic structure ; soft, very fri-
able; moderately alkaline; calcareous; clear bound-
ary.

C—22 to 60 inches, very pale brown (10YR 7/3) stratified
loam, silt loam, and very fine sand, pale brown
(10YR 6/3) when moist; structureless; soft to loose,
very friable; moderately alkaline; strongly calcare-
ous; thin layers of grayish-brown (10YR 5/2) Alb
material that is very dark gray (10YR 3/1) when
moist, at intervals of about 15 inches.

The A horizon ranges from 1 to 5 inches in thickness, from
light brownish gray to dark grayish brown in color, and
from very fine sandy loam to silty clay in texture. The AC
horizon ranges up to 10 inches in thickness. In places the
underlying stratified alluvium is loose fine sand or very fine
sand at depths generally below 30 inches. The color of the
underlying material ranges from white to yellowish brown,
the range at a given location depending upon the source of
the alluvium,

Haverson soils contain more silt and clay and less sand
than Bankard soils. They are not so well drained as Colby
soils, and they have layers of contrasting textures,

Haverson loam, high, 0 to 3 percent slopes (HhA)—
This soil is along the White River on high bottoms
where there is no risk of flooding from streams. The
slope is generally less than 1 percent, though the range
is from 0 to 8 percent. The areas range up to 300 acres
in size. The profile is like the one described for the series.
The organic-matter content is low, and the water-holding
capacity is moderate.

Included in the areas mapped are small areas of Haver-
son silty clay loam, 0 to 3 percent slopes, and of mixed
alluvial soils similar to those in Alluvial land. The al-
luvial soils are along stream channels. Inclusions make
up less than 10 percent of the total area mapped.

Most areas are in native grass and are used for grazing.
A few areas are cultivated. Alfalfa is the main crop.
Management that increases the organic-matter content
and improves tilth and fertility is needed. Soil blowing
is a hazard if the vegetation is disturbed. Live vegetation
or well-managed crop residue helps to control blowing.
2( )Silty range site, capability unit I1Tc-2, windbreak group

Haverson loam, low, 0 to 3 percent slopes (HIA).—This
soil is on bottom lands along the White River and its

tributaries. It is flooded in about 1 year out of 5. Many
areas have slopes of 1 percent or less, though the range
is from 0 to 3 percent. The areas are irregular in shape,
usually long and narrow, and about 250 to 400 feet in
width. The surface layer is lighter colored in the areas
along the White River than in those along some of the
tributaries.

Included in some of the areas mapped are small areas
of Alluvial land and of Haverson silty clay loam. In-
clusions make up less than 10 percent of the total area
mapped.

This soil is used mostly for grazing and native hay.
It is excellent for wintering livestock. The vegetation
consists of native grass and scattered thickets of trees
and shrubs. Some areas, mainly along tributaries of the
White River, are cultivated. Alfalfa and oats are the
main crops. Floods usually are more beneficial than dam-
aging because they supply additional moisture. Soil blow-
ing is a hazard. Management that maintains a good
vegetative cover and increases the organic-matter content
improves fertility and helps to limit flood damage and to
control soil blowing. (Overflow range site, capability unit
IIIw-1, windbreak group 2)

Haverson silty clay loam, 0 to 3 percent slopes
(HoA).—This soil is on bottom lands along the White
River and some of its tributaries. It is flooded in some
years. Many areas have slopes of 1 percent or less, though
the range is from 0 to 3 percent. Most areas are long and
narrow but in places widen to as much as one-fourth of
a mile. The surface layer ranges from very fine sandy
loam to silty clay but 1s commonly silty clay loam to a
depth of 20 inches or more.

Included in some of the areas mapped are small areas
of Haverson loam, low, and Kyle clay, alkali. The Haver-
son soil generally is close to the main stream channel,
and the Kyle soil is on the outer edges of the stream
valley. Inclusions make up less than 10 percent of the
total area mapped.

Most areas are used for grazing and native hay. Many
are used for wintering livestock. The vegetation consists
of native grass and scattered thickets of native trees and
shrubs. A few areas are cultivated. Alfalfa is the main
crop. Soil blowing is a hazard if the vegetation is re-
moved. Management that maintains a good vegetative
cover and increases the organic-matter content improves
fertility and helps to limit flood damage and control
soil blowing. (Overflow range site, capability unit
ITIw-1, windbreak group 2)

Hisle Series

This series_consists of nearly level to gently sloping,
firm, light-colored, fine-textured soils that have a clay-
pan. These soils formed in fine-textured material of vari-
able thickness over clay shale. They are on flats and on
plane or concave slopes along drains, on uplands in the
western part of the county.

In a typical profile, the surface layer, about 1 inch
thick, is light-gray silt loam that is soft when dry and
very friable when moist. The subsoil, about 8 inches thick,
is light brownish-gray clay that is very hard when dry
and firm when moist. The upper 1 inch has moderate
columnar and strong blocky structure. The lower 7 inches
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has weak prismatic and strong blocky structure and is
calcareous. The underlying material, to a depth of about
20 inches, is pale-olive to light-gray clay that has weak
subangular blocky structure and is very hard when dry
and firm when moist. This material is calcareous and con-
tains fine streaks of lime and salts. Numerous small peb-
bles and shale fragments are in the lower part. Gray to
light olive-gray, weathered shale and clay are at a depth
of about 20 inches. Bedded gray shale 1s at a depth of
26 inches.

Hisle soils are moderately well drained to well drained,
are low in fertility, and are poor in tilth. Surface runofl
is slow to medium. Permeability is very slow, and the
alkaline subsoil releases moisture slowly to plants.

These soils are not suitable for cultivation and are
used for grazing. The native vegetation consists of a
sparse stand of mid and short grasses.

Profile of Hisle clay, located 1,400 feet west and 400
feet north of the SE. corner of sec. 2, T. 39 N., R. 47
W., in native pasture:

A2—0 to 1 inch, light-gray (10YR 7/2) silt loam, dark gray-
ish brown (10YR 4/2) when moist; when dry, forms
a crust less than % inch thick; weak, very thin,
platy structure breaking to very weak, fine, granu-
lar; soft, very friable; neutral; abrupt, smooth
boundary.

B&A—1 to 2 inches, light brownish-gray (2.5YR 6/2) clay,
dark grayish brown (2.5Y 4/2) when moist; moder-
ate, medinm and fine, columnar structure breaking
to strong, medium, blocky; tops of columns thinly
coated with A2 material; very hard, firm, sticky,
plastic; mildly alkaline; clear, wavy boundary.

B2t—2 to 9 inches, light brownish-gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) when moist; weak, medi-
um, prismatic structure breaking to strong, medium,
blocky; very hard, firm, sticky, plastic; strongly
alkaline; calcareous; gradual, wavy boundary.

C1—9 to 18 inches, pale-olive (5Y 6/8) clay, olive (5Y 5/3)
when moist; moderate, medium, blocky structure;
very hard, firm, sticky, plastic; strongly alkaline;
caleareous; clear, wavy boundary.

C2ca—13 to 20 inches, light-gray (2.5Y 7/2) clay contain-
ing numerous small pebbles and shale fragments,
olive (5Y 4/3) when moist; few, coarse, distinct,
dark yellowish-brown mottles; weak, medium and
fine, subangular blocky structure; very hard, firm,
sticky, plastic; strongly alkaline; calcareous; com-
mon, fine, distinet segregations of lime and salt, and
very fine concretions of lime, iron, and manganese;
clear, wavy boundary.

R&C—20 to 26 inches, gray (5Y 6/1) and light olive-gray
(5Y 6/2) clay and weathered, soft, fractured, platy
clay shale; 50 to 70 percent of mass is shale frag-
ments; very dark gray and olive gray (5Y 3/1, 4/2)
when moist; common, medium, distinct, dark yellow-
ish-brown and yellowish-brown mottles; hard, firm,
sticky; mildly alkaline; few, fine, faint segrega-
tions of lime and salt; clear, wavy boundary.

R—26 to 60 inches, light-gray (5Y 6/1) bedded shale; dark
yellowish-brown and yellowish-brown iron stains.and
mottles in seams.

The A horizon ranges from 1 to 3 inches in thickness,
from silt loam to silty clay in texture, and from light gray
to pale olive in color. In places rounded pebbles, fragments
of iron, and concretions of manganese are scattered on the
surface. The subsoil ranges from 5 to 14 inches in thickness.
In most areas the color of the subsoil reflects the variations
in the color of the underlying shale. The depth to shale
ranges from 20 to 40 inches.

Hisle soils are more clayey than Wanblee soils, and they
are better drained than Minatare soils. They differ from
Swanboy soils in having columnar structure in the upper
part of the subsoil.

Hisle clay (0 to 9 percent slopes) (Hs).—This soil occurs
on uplands in the western part of the county. It has a
claypan. The slopes are plane or concave and are mostly
less than 5 percent, though the range is from 0 to 9
percent. The areas are irregular in shape and range from
10 to 300 acres in size. The surface has many depressed
spots that are 3 to 6 inches lower than the surrounding
soil. The profile of this soil is the one described as typi-
cal for the series.

Included in some of the areas mapped are small areas
of Kyle, Pierre, Samsil, and Swanboy soils. Inclusions are
less than 5 acres in size and make up less than 20 percent
of the total area mapped.

Nearly all of this soil is in native grass and is used
for grazing. In many areas the range condition has de-
clined, and cactus is a conspicuous part of the vegetation.
Because of the strongly alkaline claypan below the thin
surface layer, this soil is not suitable for cultivation. Man-
agement that maintains the cover of native grass is need-
ed. Range pitting and interseeding help to improve the
grass cover in areas that are in poor range condition.
(Thin Claypan range site, capability unit VIs-1, no
windbreak group)

Hisle-Swanboy clays, saline (0 to 6 percent slopes)
{H1).—These soils are in narrow valleys on uplands in the
western part of the county. Hisle and Swanboy soils each
make up 40 to 60 percent of this complex. The areas
generally are long and narrow. Few of them are more
than 100 feet in width, and in most places they are less
than 25 acres in size. The surface has many depressed
spots that range from 2 to 25 feet in diameter and are
3 to 6 inches lower than the surrounding soil. Runoff
collects in these spots and remains until it evaporates.

These soils are more saline than typical Hisle and
Swanboy soils. In many areas ground-water seepage
causes salts to collect and rise into the soil material.
The underlying material is moist, even in dry periods. The
Hisle soil has a thin subsoil that has less distinct colum-
nar structure than that in the soil described as typical
for the Hisle series. Both the Hisle and the Swanboy
soils in this mapping unit have nests of visible salts
within 10 inches of the surface. In many depressions,
nests of visible salts occur within 5 inches of the surface,
and the soils have little or no structure. In some of the
better drained areas, Kyle soils are included in the areas
mapped, and the Swanboy soils are lacking.

These soils are in native vegetation and are used for
grazing. The vegetation includes alkali sacaton, a mid
grass that ordinarily does not grow on Hisle and Swan-
boy soils. Inland saltgrass increases in abundance when
the range is in poor condition. The main management
need is to encourage the growth of alkali sacaton and
other mid grasses and prevent the spread of inland salt-
grass. Interseeding helps to restore the desired plant
cover in areas that are in poor range condition. (Saline
Lowland range site, capability unit VIs-1, no wind-
break group)

Hoven Series

This series consists of deep, level, dark-colored soils
in closed depressions on uplands. These soils formed in
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local alluvium washed down from adjacent slopes. They
have a very firm, clayey subsoil.

In a typical profile, the surface layer, about 6 inches
thick, is gray silt loam that is soft when dry and very
friable when moist. The subsoil, about 6 inches thick, is
gray clay that has columnar and blocky structure. It is
very hard when dry, very firm when moist, and sticky
and plastic when wet. The underlying material is gray
to grayish-brown clay that is also very hard when dry,
very firm when moist, and sticky and plastic when wet.
It grades to pale-brown fine sand at a depth of about 42
inches.

Hoven soils are somewhat poorly drained to poorly
drained, and they are moderately fertile. Runoff is
ponded, and permeability is slow to very slow. In wet
years, the use of these soils for crops is limited by wetness
in spring and during much of the growing season. Crops
drown in some years.

Some of the smaller depressions in the eastern part
of the county are used for small grains. Other areas are
in native grass and are used for grazing and hay. The
native vegetation consists of mid grasses, mostly western
wheatgrass.

Profile of Hoven silt loam, located 1,265 feet south
and 100 feet east of the NW. corner of sec. 30, T. 36 N.,
R. 41 W., in native pasture:

A2—0 to 6 inches, gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) when moist; weak to moderate,
thin, platy structure breaking to weak, fine, gran-
ular; soft, friable; neutral; abrupt, wavy boundary.

B2t—6 to 12 inches, gray (10YR 5/1) clay, very dark gray
(10YR 3/1) when moist; weak, coarse, columnar
structure breaking to strong, medium, blocky; ex-
tremely hard, very firm, sticky, plastic; moderately
alkaline; diffuse, smooth boundary.

C1—12 to 30 inches, gray (10YR 5/1) clay, very dark gray
(10YR 38/1) when moist; weak, coarse, irregular
blocky structure to massive; extremely hard, very
firm, sticky, plastic; strongly alkaline; diffuse,
smooth boundary.

C2—30 to 38 inches, grayish-brown (10YR 5/2) silty clay,
very dark grayish brown (10YR 3/2) when moist;
structureless; very hard, very firm, sticky, plastic;
mildly alkaline; diffuse, wavy boundary.

IIC3—38 to 42 inches, light brownish-gray (10YR 6/2) fine
sandy loam, dark brown (10YR 4/3) when moist;
structureless; soft, friable; mildly alkaline; gradual
boundary.

I1C4—42 to 60 inches, pale-brown (10YR 6/3) fine sand,
yellowish brown (10YR 5/4) when moist; structure-
less; loose; mildly alkaline.

The A horizon ranges from 2 to 9 inches in thickness. In
cultivated areas, a gray crust, about % inch thick, forms
when the soil is dry. The subsoil ranges from 6 to 20 inches
in thickness and has weak to strong columnar structure in
the upper part. The underlying material is variable in tex-
ture and color. In many places it is calcareous. The reac-
tion ranges from mildly alkaline to strongly alkaline.

Hoven soils are grayer in color, have a thinner surface
layer, and are more poorly drained than Dawes soils. They
are less saline than Minatare soils.

Hoven silt loam (0 to 1 percent slopes) (Hv).—This
soil is in closed depressions on uplands in almost all
parts of the county. The areas are oval to circular in
shape and are mostly from 2 to 40 acres in size. This
soil has the profile described as typical for the series.

Included in some of the areas mapped are spots of
Dawes, Goshen, and Mosher soils on the outer edges of

the depressions. Inclusions make up less than 10 percent
of the total area mapped.

In the eastern part of the county, many of the smaller
depressions are in fields that are cultivated. These com-
monly are cultivated along with the rest of the field
and are used principally for winter wheat. Some are
mowed for native hay. In other places this soil is used
for grazing.

Seasonal wetness, poor tilth, and restricted rooting of
plants in the dense, compact, clay subseil limit the use
of this soil for cropland. The native grass cover deterio-
rates if this soil is grazed in spring and early in summer.
(Closed Depression range site, capability unit VIs-1,
no windbreak group)

Kadoka Series

This series consists of moderately deep to deep, nearly
level to strongly sloping, friable, dark-colored, medium-
textured soils that formed in material weathered from
bedded silt and siltstone. These soils are on uplands in
the northeastern and southwestern parts of the county.

In a typical profile, the surface Iayer, about 8 inches
thick, is dark grayish-brown silt loam that is soft when
dry and friable when moist.

The subsoil is about 18 inches thick. The upper part
is grayish-brown silty clay loam that has weak prismatic
and moderate subangular blocky structure. The middle
part is pale-brown silt loam that has weak prismatic
and moderate subangular blocky structure. These two
layers are hard when dry and friable when moist. The
lower part is light-gray, calcareous silt loam that has
weak subangular blocky structure and is slightly hard
when dry and friable when moist. This material contains
bits of gritty siltstone.

The underlying material is white, calcareous silt loam
and weathered, bedded siltstone. It is structureless, and
it is hard when dry and friable when moist.

Kadoka soils are well drained, are moderately fertile,
and are easy to work. Surface runoff is medium, and
permeability is moderate. Most of these soils are in the
part of the county that receives the least rainfall.

Most areas are used for grazing and hay. Some of the
more gently sloping areas are cultivated. Winter wheat,
spring-sown grains, and alfalfa are the main crops. The
native vegetation consists mainly of mid and short
grasses.

Profile of Kadoka silt loam, 5 to 9 percent slopes, lo-
cated in the SE14, sec. 20, T. 40 N., R. 41 W, 0.8 mile
west and 200 feet south of road junction west of Kyle,
in native pasture (Laboratory No. 6608-6612) :

A1—0 to 3 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; soft, friable; neutral;
gradual, smooth boundary.

B21t—3 to 8 inches, grayish-brown (10YR 5/2) silty clay
loam, dark gray (10YR 4/1) when moist; mixture
of light-gray (10YR 7/2) particles, brown (10YR
5/3) when moist; weak, medium and fine, prismatic
structure breaking to moderate, fine and very fine,
subangular blocky; thin patchy clay films on all
ped faces; hard, friable; neutral; gradual, smooth
boundary.
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B22—8 to 14 inches, palesbrown (10YR 6/3) silt loam, dark
grayish brown (10YR 4/2) when moist; patchy,
grayish-brown (10YR 5/2) ped coats; dark gray
(10YR 4/1) when moist; weak, medium and fine,
prismatic structure breaking to moderate, fine and
very fine, subangular blocky; thin patchy clay films
on all ped faces; hard, friable; mildly alkaline;
clear, smooth boundary.

B3ca—14 to 21 inches, light-gray (10YR 7/2) silt loam,
brown (10YR 5/3) when moist; weak, coarse, pris-
matic structure breaking to weak, medium and fine,
subangular blocky; thin very patchy clay films on
ped faces; slightly hard, friable; common, fine,
weathered fragments of siltstone; moderately alka-
line; calcareous; soft segregated lime occurring as
films between horizontal bedding planes and be-
tween vertical faces of prisms; graduval, smooth
boundary.

C&R—21 to 30 inches, white (7.5YR 8/1) silt loam and
weathered, bedded silt and siltstone, light brown-
ish gray (10YR 6/2) when moist; structureless;
hard, friable; strongly alkaline; calcareous; com-
mon, soft, segregated lime occurring as films between
horizontal bedding planes,

The A horizon ranges from 2 to 8 inches in thickness. The
combined thickness of the B horizon ranges from 8 to 22
inches. That part of the subsoil that is distinetly more
clayey than the surface layer ranges from 4 to 15 inches in
thickness. On slopes of less than 6 percent, the upper part
of the B horizon is darker colored than that in the profile
described. The depth to lime ranges from 11 to 25 inches.
Segregations of lime can be either in the lower B horizon
or in the underlying C horizon. The underlying geologic
material consists of bedded siltstone ranging in hardness
from soft layers that are easy to dig to layers that are hard
enough to make chipping with a spade difficult. The color of
the underlying material ranges from very pale brown to
pinkish white or white.

Kadoka soils are more silty than Rosebud soils. They are
more shallow than Keith soils and are underlain by bed-
rock. Kadoka soils are thicker than Epping soils, and they
have distinct subsoil layers.

Kadoka silt loam, 0 to 3 percent slopes (KoA).—This
soil is on uplands in the northeastern and southwestern
parts of the county. The areas are irregular in shape
and are generally less than 40 acres in size. Surface
runoff is slow.

The surface layer is 5 to 8 inches thick. In places the
subsoil is thicker than that in the profile described for
the series. Included in some of the areas mapped are
small areas of Dawes, Goshen, and Keith soils. Inclusions
make up less than 10 percent of the total area mapped.

This soil is suitable for both cropland and range. A
few areas are cultivated, but most are in native grass and
are used for grazing and hay.

Moisture conservation is the main management prob-
lem. Soil blowing is a hazard in mismanaged fields. Good
use of crop residue helps to conserve moisture, to control
erosion, and to improve fertility and tilth. Stubble muleh-
ing is desirable if winter wheat is part of the cropping
sequence. Proper range use helps to conserve moisture
in areas of native grass. (Silty range site, capability unit
ITTc-1, windbreak group 2)

Kadoka silt loam, 3 to 5 percent slopes (KaB).—This
soil occurs as scattered areas on uplands throughout the
northeastern and southwestern parts of the county. The
areas are irregular in shape and range up to 100 acres
in size.

The surface layer averages about 5 inches in thickness,
and in places the subsoil is thicker than that in the

profile described for the series. Included in some areas
mapped are small areas of Epping and Goshen soils. Ep-
ping soils are on some ridgetops and knolls. Goshen
soils are in slightly depressed swales. Inclusions are less
than 5 acres in size and make up less than 10 percent of
the total area mapped.

This soil is suitable for both cropland and range. A
few areas are used mainly for winter wheat. A large
acreage is used for grazing and hay. Control of water
erosion and conservation of moisture are the main man-
agement needs. Stubble mulching helps to meet these
needs in cultivated areas. Proper range use is effective
in areas of native grass. (Silty range site, capability
unit ITTe-1, windbreak group 2)

Kadoka silt loam, 5 to 9 percent slopes (KaC).—This
soil is on uplands throughout the northeastern and south-
western parts of the county. The areas range up to 150
acres in size. The profile of this soil is like the one de-
scribed for the series.

Included in some of the areas mapped are small areas
of Colby, Epping, Goshen, Keith, Ulysses, and Wortman
soils. Goshen and Wortman soils are on some foot slopes
and along narrow drains. Epping soils are on the crests
of some slopes. Small patches of Colby, Keith, and Ulys-
ses soils occur on some south-facing and east-facing
slopes. Inclusions make up less than 15 percent of the
total area mapped.

This soil is snitable for both cropland and range. Most
of the acreage is used for grazing and native hay. A
few areas are used for winter wheat, spring-sown grains,
and forage crops. The main management needs are con-
trol of water erosion and conservation of moisture. These
needs can be met by stubble mulching in combination
with contouring or by the use of crop residue in com-
bination with terracing. (Silty range site, capability unit
IVe-2, windbreak group 2)

Kadoka-Epping silt loams, 3 to 9 percent slopes
(KbC).—Kadoka soils make up 45 to 60 percent of this
complex; Epping soils, 35 to 45 percent; and other soils,
less than 10 percent. This complex is on uplands in the
northeastern and southwestern parts of the county. The
areas range up to 200 acres in size.

The Kadoka soils are on the longer mid and lower
slopes, which range mostly from 3 to 5 percent. The Ep-
ping soils are on ridges and on the shorter slopes. The
soils of this complex have profiles like the ones described
for their respective series.

Included in some areas mapped are small areas of
Colby, Goshen, Keith, Ulysses, and Wortman soils.
Goshen and Wortman soils are on some foot slopes and
along upland drains. Colby, Keith, and Ulysses soils are
on south-facing and east-facing slopes. Inclusions occur
in patches and make up less than 10 percent of the total
area mapped.

Most of this complex is in native grass. A few areas
are in crops. Hay and pasture are the best uses. Epping
soils erode readily and are droughty.

The principal management needs are control of water
erosion and conservation of moisture. Proper range use
meets these needs adequately in areas of native grass.
Intensive management is needed to control water erosion
in areas used for crops. (Kadoka: Silty range site,
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capability unit IITe-1, windbreak group 2. Epping:
Shallow range site, capability unit VIs—2, no wind-
break group)

Keith Series

This series consists of deep, nearly level to rolling,
friable, dark-colored, medium-textured soils that formed
in loess. These soils are on uplands in almost all parts
of the county.

In a typical profile, the surface layer, about 7 inches
thick, is grayish-brown silt loam that is soft when dry
and very friable when moist.

The subsoil is about 32 inches thick. The upper 21
inches is grayish-brown silty clay loam that has weak
prismatic and moderate subangular blocky structure. It
is hard when dry and friable to firm when moist. The
lower part is light brownish-gray to light-gray, cal-
careous silty clay loam that has weak prismatic and sub-
angular blocky structure. It is hard when dry and friable
when moist. This material contains a few fine spots and
streaks of soft lime.

The underlying material is light-gray, calcareous silty
clay and loam. It is slightly hard to soft when dry and
friable when moist.

Keith soils are well drained, are fertile, and are easy
to work. Surface runof! is slow to medium, permeability
is moderate, and the water-holding capacity is high.

The native vegetation consists of mid and short grasses.
Large arveas of these soils in the eastern part of the
county are cultivated. Winter wheat is the main crop.
In other parts of the county, Keith soils are in native
grass and are used for grazing and hay. Much of the
winter wheat produced in the county is grown on Keith
soils. Trees planted for windbreaks grow well.

Profile of a Keith silt loam, located 0.55 mile west
and 90 feet south of the fence corner in the NIL. corner
of sec. 15, T. 37 N, R. 48 W., in a cultivated field
(Laboratory No. 6631-6640) :

Apl—0 to 4 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
fine granular structure; soft, very friable; mildly
alkaline; abrupt, smooth boundary.

Ap2—4 to 7 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, platy structure breaking to weak,
fine, granular; slightly hard, friable; small worm
casts; neutral; abrupt, smooth boundary.

B21t—7 to 11 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 38/2)
when moist; weak, medium and coarse, prismatic
structure breaking to moderate subangular blocky
and weak, fine, granular; thin patchy clay films;
slightly hard, friable; common worm casts and
filled worm channels; neutral; gradual, smooth
boundary.

B22t—11 to 15 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium and coarse, prismatic struc-
ture breaking to moderate, fine, subangular blocky;
thin patchy clay films; slightly hard, friable; com-
mon worm casts and filled worm channels; neutral;
clear, smooth boundary.

B23t—15 to 21 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) rubbing
to dark grayish brown (10YR 4/2) when moist; very
weak, medium and coarse, prismatic structure break-
ing to moderate, fine and medium, subangular blocky ;

thin continuous clay films and moderate patchy clay
films; hard, friable; common worm casts and filled
worm channels; mildly alkaline; clear, smooth
boundary.

B24t—21 to 28 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) rubbing
to dark grayish brown (10YR 4/2) when moist;
weak, medium and coarse, prismatic structure break-
ing to moderate, fine and medium, subangular
blocky; thin continuous clay films and moderate
patchy clay films; very hard, firm; common worm
casts and filled worm channels; mildly alkaline;
gradual, smooth boundary.

B3lea—28 to 32 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, olive brown (2.5YR 4/3) when moist;
weak, coarse, prismatic structure breaking to mod-
erate, fine and medium, subangular blocky; thin
continuous clay films; hard, friable; few worm
casts and filed worm channels; moderately alkaline;
calcareous; very few fine threads and seams of
soft segregated lime; gradual, smooth boundary.

B32ca—32 to 39 inches, light-gray (10YR 7/2) silty clay
loam, grayish brown (10YR 5/2) when moist; weak,
coarse, prismatic structure breaking to weak, fine
and medium, subangular blocky; thin patchy clay
films; hard, friable; few filled worm channels;
moderately alkaline; calcareous; common fine
threads and seams of soft segregated lime; grad-
ual, smooth boundary.

Clca—39 to 47 inches, light-gray (10YR 7/2) silty clay,
grayish brown (10YR 5/2) when moist; weak,
coarse, prismatic structure breaking to weak, medi-
um, subangular blocky; thin patchy clay films on
prisms; slightly hard, friable; moderately alka-
line; calcareous; few fine threads and seams of
soft segregated lime; clear, wavy boundary.

IIC2ca—47 to 60 inches, light-gray (10YR 7/2) loam, gray-
ish brown (10YR 5/2) when moist; structureless;
soft, friable; strongly alkaline; calcareous; few fine
threads and seams of soft segregated lime,.

The A horizon ranges from 4 to 10 inches in thickness
and from silt loam to very fine sandy loam in texture. The
subsoil ranges from 12 to 40 inches in thickness. The sub-
soil always contains a layer that is distinctly more clayey
than the surface layer. In most places this layer is silty clay
loam, has weak to moderate structure, and is friable to firm
when moist. The depth to lime ranges from 15 to 34 inches.
The underlying loess ranges from pale brown to light gray
in color and from silt loam to very fine sandy loam in tex-
ture. The loess in which the soil formed ranges from 3 to
15 feet in thickness and is underlain by clayey to loamy
materials or by bedrock.

Keith soils have a thicker surface layer and more dis-
tinct layers in the subsoil than Colby and Ulysses soils,
and the depth to lime is greater. They have a less clayey
subsoil than Dawes and Richfield soils. Keith soils are
thicker than Kadoka and Rosebud soils, and they lack the
fragments or layers of sandstone or silistone at a depth
of less than 36 inches. They are also more silty than Rose-
bud soils. Keith soils are not so dark colored as Goshen
s0ils.

Keith silt loam, 0 to 3 percent slopes (KeA).—This soil
is on broad tablelands and upland divides in the eastern
part of the county and on moderately high stream ter-
races in other parts of the county. The areas range up to
500 acres in size. Runoff is slow. In most areas the
texture of the surface layer is silt loam, but in cultivated
areas in the vicinity of Batesland, it is loam. In places
the subsoil is only 20 inches thick.

Included in some of the areas mapped are small areas
of Dawes, Goshen, Hoven, and Richfield soils. Dawes
and Richfield soils are on flats and in slight depressions.
Hoven soils are in small spots where water is ponded.
Goshen soils occur in narrow strips, less than 50 feet
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wide, along poorly defined drains. Inclusions are seldom
more than 8 acres in size and make up less than 10
percent of the total area mapped.

This soil is suitable for both cropland and range. Most
areas in the vicinity of Batesland are cultivated. Winter
wheat is the main crop; oats, barley, corn, and alfalfa
are grown also. Some scattered areas in other parts of
the county are used for crops, but many areas are in
native grass and are used for grazing and hay. A few
small tracts are irrigated.

Conservation of moisture is the main management
problem. Soil blowing is a hazard on clean-fallowed
fields. Good use of crop residue helps to conserve mois-
ture, to control erosion, and to maintain fertility and tilth
in cultivated areas. Stubble mulching is desirable if wheat
and fallow are included in the cropping sequence. Proper
range use helps to conserve moisture in areas of native
grass. (Silty range site, capability unit, ITe~1, windbreak
group 2)

Keith silt loam, 3 to 5 percent slopes (KeB).—This
soil is on smooth slopes, generally 300 feet or more in
length, on uplands in the western and eastern parts of
the county. Runoff is medium. The areas range up to 500
acres in size.

The surface layer is about 6 inches thick and in places
is loam. The subsoil is about 24 inches thick. The depth
to lime averages about 20 inches.

Included in some of the areas mapped are small areas
of Goshen, Kadoka, Rosebud, and Ulysses soils. (Goshen
soils are on narrow strips along upland drains. Ulysses
soils are on the upper part of some slopes. Rosebud soils
are on the upper part of some north-facing slopes and
on the shoulders of some drains. Inclusions are less than
10 acres in size and make up less than 15 percent of
the total area mapped.

In the western part of the county, most of this soil
is in native grass and is used for grazing and hay. Many
areas in the eastern part are cultivated. Winter wheat
is the main crop; oats, barley, corn, and alfalfa are
grown also. Control of erosion and conservation of mois-
ture are the main management needs. Iither stubble
mulching alone or the use of crop residue in combina-
tion with contouring is effective in meeting these needs
on cropland. These practices also help to maintain fer-
tility and tilth. Proper range use helps to control erosion
and conserve moisture in areas of native grass. (Silty
range site, capability unit ITe-1, windbreak group 2)

Keith-Colby silt loams, 9 to 12 percent slopes (KhD).—
Keith soils make up 45 to 55 percent of this complex;
Colby soils, 30 to 40 percent; and other soils, less than
15 percent. The complex is on well-rounded slopes on
rolling uplands. It is in all parts of the county except
the extreme southeastern.

Keith soils are on mid and lower slopes. Their surface
layer is about 5 inches thick. Their subsoil is about 15
inches thick and is slightly less clayey than that in the
profile described for the series. Colby soils are on the
tops of ridges and knolls and on the steeper short
slopes. They have a profile like the one described for
the Colby series.

Included in some of the areas mapped are small areas
of Canyon, Epping, Goshen, Kadoka, Oglala, and Ulys-
ses soils. In many areas Ulysses soils are on the upper

part of slopes. Inclusions make up less than 15 percent
of the total area mapped.

This complex is suitable for both cropland and range.
Most areas are in native grass and are used for grazing
and hay. Some areas in the vicinity of Batesland are
cultivated. Control of erosion is the main management
problem. Stubble mulching in combination with terrac-
g is effective on cropland. Proper range use is effective
in areas of native grass. (Keith: Silty range site, capabil-
ity unit I'Ve-1, windbreak group 2. Colby: Thin Upland
range site, capability unit IVe-5, windbreak group 2)

Keith-Colby silt loams, 12 to 18 percent slopes (KhE).—
Keith soils make up 40 to 50 percent of this complex;
Colby soils, 85 to 45 percent; and other soils, less than
15 percent. This complex is similar to Keith-Colby silt
loams, 9 to 12 percent slopes. It differs mainly in having
steeper slopes.

Keith soils are on mid and lower slopes. Their sur-
face layer is only about 4 inches thick. Their subsoil is
about 12 inches thick and in places is brown or pale
brown. Colby soils are on ridges and on the upper part
of side slopes. They have a profile like the one described
for the Colby series.

Small areas of Ulysses soils, on mid and upper slopes,
make up more than 15 percent of some of the areas
mapped. Also included in some areas are patches of
Canyon, Epping, Goshen, Kadoka, and Oglala soils.

Most of this complex 1s in native grass and is used
for grazing and hay. The grass cover helps to control
erosion. A few areas north of Batesland are cultivated.
Because of the slopes, erosion control is difficult if crops
are grown. (Keith: Silty range site, capability unit
VIe-1, windbreak group 2. Colby: Thin Upland range
site, capability unit VIe-1, windbreak group 2)

Keith-Rosebud silt loams, 0 to 3 percent slopes (KrA).—
Keith and Rosebud soils each make up 40 to 55 percent
of this complex. Keith soils are dominant in most places,
but Rosebud soils are dominant in the more undulating
areas. The complex is on upland divides, mainly in the
vieinity of Batesland. Surface runoff is slow. The areas
are irregular in shape and generally are less than 50
acres in size.

Keith soils are on the longer and smoother slopes.
They have a profile like the one described for the series.
Rosebud soils are on slight rises. In many areas they
are more silty than the soil described as typical for the
Rosebud series.

Included in some of the areas mapped are patches of
Dawes, Goshen, Hoven, and Richfield soils. Inclusions
make up less than 5 percent of the total area mapped.

This complex is suitable for both cropland and range.
Most, areas are cultivated. Winter wheat is the main
crop; oats, barley, corn, and alfalfa are grown also. Con-
servation of moisture is the main management problem,
but soil blowing is a hazard if the soils are mismanaged.
Good use of crop residue helps to conserve moisture, to
control erosion, and to maintain fertility and tilth. Stub-
ble mulching 1s desirable if winter wheat and fallow
are part of the cropping sequence. (Silty range site,
capability unit ITce-1, windbreak group 2)

Keith and Ulysses silt loams, 5 to 9 percent slopes
(KuC).—Some areas of this mapping unit consist mainly
of Keith soils, and some mainly of Ulysses soils. Others
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consist of about an equal amount of each. These soils
are on uplands in most parts of the county. The areas
range up to 400 acres in size.

Keith soils have a thinner surface layer and subsoil
than the soil described as typical for the Keith series,
and the depth to lime ranges from 15 to 20 inches.
Ulysses soils have a profile like the one described for
the Ulysses series. In places where these two soils occur
together, Ulysses soils are on the upper part of slopes.

Included in some of the areas mapped are small areas
of Canyon, Colby, Epping, Goshen, Kadoka, and Rose-
bud soils. In many areas Colby soils are on ridgetops.
Inclusions make up less than 15 percent of the total area
mapped.

These soils are suitable for both cropland and range.
Most of the acreage in the western part of the county
is in native grass and is used for grazing and hay. Many
areas in the eastern part of the county are cultivated.
Winter wheat is the main crop. Control of erosion and
conservation of moisture are the main management needs.
Either stubble mulching in combination with contour
farming or the use of crop residue in combination with
terracing is effective in meeting these needs on cropland.
Proper range use is effective in areas of native grass.
(Silty range site, capability unit IXTe-1, windbreak
group 2)

Kyle Series

This series consists of deep, firm, nearly level to gently
sloping, moderately dark colored soils that formed in al-
luvial clay material. These soils are on terrace flats and
fans in the western part of the county.

In a typical profile, the surface layer, about 2 inches
thick, is gray, calcareous clay that is hard when dry
and firm when moist., The transitional layer, about 4
inches thick, is dark-gray, calcareous clay that has weak
prismatic and moderate blocky structure and is hard
when dry and firm when moist.

The subsoil is about 32 inches thick. The upper 15 inches
is gray, calcareous clay that has weak prismatic and
moderate blocky structure. It is very hard when dry and
very firm when moist. The lower part is light olive-gray,
calcareous clay that has moderate to weak blocky struc-
ture and is very hard when dry and very firm when
moist. It contains spots and streaks of soft lime and
other salts.

The underlying alluvial material is light olive-gray
to pale-olive, calcareous clay to silty clay that has weak
blocky structure and is hard when dry and firm when
moist. This material contains nests of gypsum crystals and
spots of lime and other salts.

Kyle soils are moderately well drained to well drained
and are moderately fertile. They have poor tilth and are
difficult to work. Surface runoff is slow to medium, and
permeability is slow. Much of the water enters vertical
cracks, which form as the soil dries. The water-holding
capacity is high, but water is released slowly to plants.

The native vegetation consists of mid grasses and very
small amounts of short grasses that increase under graz-
ing use. Most areas are in native grass and are used
for grazing and hay. A few tracts are used for Crops,
mainly spring-sown grains, alfalfa, and tame grasses.

Profile of Kyle clay, alkali, 0 to 8 percent slopes,
located 75 feet west and 200 feet south of the NE. corner
of the SE14, sec. 23, T. 38 N, R. 47 W., in native pasture
(Laboratory No. 8869-8876) :

Al—O0 to 2 inches, gray (5Y 5/1) clay, dark olive gray (5Y
3/2) when moist; weak, medium and thick, platy
structure breaking to moderate, very fine, granular;
hard, firm; mildly alkaline; calcareous; clear,
smooth boundary.

AB—2 to 6 inches, dark-gray (5Y 4/1) clay, olive gray (5Y
4/2) when moist; continuous gray (5Y 5/1) ped
coats; weak, medium, prismatic structure breaking
to moderate, fine and very fine, blocky; thin very
patchy clay films on all ped faces; hard, firm;
moderately alkaline; caleareous; gradual, smooth
boundary.
to 14 inches, gray (5Y 5/1) clay, olive gray (5Y
4/2) when moist; weak, medium and coarse, pris-
matic structure breaking to moderate, medium and
fine, blocky; thin continuous clay films on all prism
faces and thin patchy clay films on faces of blocks ;
very hard, very firm; moderately alkaline; calcare-
ous; gradual, smooth boundary.

B22—14 to 21 inches, gray (5Y 5/1) clay, olive gray (5Y
4/2) when moist; weak, very coarse, prismatic
structure breaking to moderate, medium and fine,
blocky; thin patchy clay films on all ped faces;
very hard, very firm; moderately alkaline; calcare-
ous; clear, smooth boundary.

B38les—21 to 27 inches, light olive-gray (5Y 6/2) clay, olive
gray (5Y 5/2) when moist; patchy gray (5Y 5/1)
ped coats; dark gray (5Y 4/1) when moist; moder-
ate, medium and fine, blocky structure; thin patchy
clay films on all ped faces; very hard, very firm;
mildly alkaline; calcareous; few fine segregations
of soft lime and few fine segregations of salt; grad-
ual, smooth boundary.

B32cs—27 to 88 inches, light olive-gray (5Y 6/2) clay, olive
gray (5Y 5/2) when moist; patchy gray (8Y 5/1)
Ped coats, dark gray (5Y 4/1) when moist; weak,
medium and fine, blocky structure; thin patchy clay
films on all ped faces; very hard, very firm; mildly
alkaline; calcareous; common fine segregations of
soft lime and common fine segregations of salt;
gradual, smooth boundary.

Cles—38 to 44 inches, light olive-gray (5Y 6/2) clay, olive
gray (5Y 5/2) when moist; weak, medium and
fine, blocky structure; thin patehy clay films on all
ped faces; hard, firm; mildly alkaline; calcareous;
few fine segregations of soft lime and common fine
segregations of salt; common nests of gypsum
crystals; clear, smooth boundary.

C2—44 to 53 inches, pale-olive (Y 6/3) silty clay, olive (5Y
5/3) when moist; weak, medium and fine, blocky
structure; thin patchy clay films on all ped faces;
small slickenside faces oriented angularly; hard,
very firm; mildly alkaline; calcareous; few fine
segregations of soft lime and fine salt; few small nests

of gypsum crystals; common iron and manganese
stains.

The combined thickness of the A and AB horizons ranges
from 2 to 7 inches. This includes a light brownish-gray crust,
about one-quarter inch thick, that forms when the soil is
dry. The surface layer is clay, silty clay, or silty clay
loam. In places it is noncalcareous. The combined thickness
of the subsoil ranges from 15 to 40 inches, and the struec-
ture is very weak to moderate, In places the underlying
alluvium is stratified with layers of silty clay loam and
silt loam and contains a few rounded pebbles and thin layers
of coarse sand. Vertical cracks, up to 1 inch wide, extend
through the subsoil when the soil is dry.

Kyle soils have a thicker subsoil, generally contain more
sodium and other salts, and are deeper to shale than Pierre
soils, They are darker colored, contain slightly less clay,
have a B horizon and are less alkaline than Swanboy soils.

B21—6
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Kyle clay, alkali, 0 to 3 percent slopes {KyA).—This
soil is on terraces and flats along the White River and
its tributaries, in the western part of the county. The
slope commonly is 1 percent or less, though the range
is from 0 to 8 percent. Runoff is slow. The areas range
up to 500 acres in size. This soil has the profile described
as typical for the series. In places the underlying alluvi-
um is stratified with layers of silty clay loam and silt
loam.

Included in some of the areas mapped are small areas
of Hisle and Swanboy soils. These inclusions are_ on
fans on the outer edge of the terraces and make up less
than 5 percent of the total area mapped.

Most of this soil is used for grazing and native hay.
A few areas are cultivated. Spring-sown grains, alfalfa,
and tame grasses arve the main crops. Native hay and
grazing are the most suitable uses for this soil, but feed
crops can be grown.

This soil is hard when dry and puddles readily when
wet. It should not be used for row crops or left fallow.
Because of low available water and a high content of
sodium in the soil, row crops do not grow well. The
surface becomes granulated and is susceptible to blowing
if left bare. Timeliness of tillage is important. Strip-
cropping and growing high-residue crops help to control
soil blowing and to 1mprove tilth. A conservation crop-
ping system that includes tame grasses and Jegumes also
helps to control erosion, to maintain fertility, and to
improve tilth. (Clayey range site, capability unit IVs-1,
no windbreak group) )

Kyle clay, alkali, 3 to 5 percent slopes {(KyB).—This
soil is on terrace fronts and on foot slopes and fans on
the outer edge of stream valleys, in the western part of
the county. Many areas are narrow and less than 80
acres in size. Runoff is medium to rapid. The subsoil is
thinner than that in the profile described for the series.

Tncluded in some of the areas mapped are small areas
of Hisle and Swanboy soils. Inclusions make up less
than 5 percent of the total area mapped. )

All of this soil is used for grazing and native hay.
The terrace fronts are short and irregular; consequently,
tillage is impractical. Gullies form easily where the vege-
tation has been disturbed. Proper range use helps to
control erosion and to conserve moisture. (Clayey range
site, capability unit VIe-1, no windbreak group)

Kyle silty clay, 0 to 3 percent slopes (KzA).—This soil
is on stream bottoms and low terraces along intermittent
streams in the western part of the county. Meandering
channels are a feature of this unit. In some years, flood-
ing is a hazard on the lower levels. Runoff is slow.
The areas are long and narrow; few are more than 150
feet wide.

The surface layer is about 7 inches thick and in places
is silty clay or silty clay loam. The subsoil ranges from
10 to 40 inches in thickness and from very weak to
moderate in structure. In many areas both the surface
layer and the subsoil are darker colored than those in
the profile described for the series.

Included in the areas mapped are small areas of Al-
luvial land and Kyle clay, alkali. Inclusions make up
less than 10 percent of the total area mapped.

Nearly all of this soil is in native grass and is used
for grazing and hay. A few small areas are cultivated,

mainly to grow alfalfa. Slow permeability and poor tilth
limit ‘suitability for cultivated crops. Native hay and
grazing are the most suitable uses, but some feed crops
can be grown. Proper range use helps to maintain range
productivity. (Clayey range site, capability unit IVs-1,
windbreak group 3)

Lamo Series

This series consists of deep, nearly level, friable, dark-
colored, medium-textured soils that have a water table
at a moderate depth. These soils are in basins and stream
valleys in the northern part of the county.

In a typical profile, the surface layer, about 9 inches
thick, is dark-gray, calcareous silt loam that is soft when
dry, friable when moist, and sticky when iet. Below
this is a transitional layer, about 7 inches thick, of gray,
calcareous silt loam that has weak subangular blocky to
moderate granular structure. This material is friable when
moist and sticky when wet.

The underlying material is light-gray to white, cal-
careous, stratified alluvium that consists of layers of
silt loam and silty clay over loose sand. This material
is friable or firm when moist and sticky when wet. The
upper part has subangular blocky structure. Yellowish-
brown mottles are common.

Lamo soils are poorly drained. The water table is at
a depth of 2 to 5 feet. It is close to the surface early
in the growing season, and it seldom recedes below a
depth of 5 feet. Runoff is slow, and permeability is
moderately slow. The fertility is high, but the high
water table somewhat limits use of the soils for crops.

Most areas of these soils are used for native hay. The
native vegetation consists of tall and mid grasses.

Profile of a Lamo silt loam, located in the NW1/, sec.
26, T. 42 N., R. 43 W., 300 feet north of gate in fence,
in hay meadow:

Al11—0 to 6 inches, dark-gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; weak to moderate, medium
and fine, granular structure; friable, sticky; mod-
erately alkaline; calcareous; abrupt, smooth
boundary.

A12—6 to 9 inches, dark-gray (10YR 4/1) silt loam, black
(10YR 2/1) when moist; weak, medium, subangular
blocky structure breaking to moderate, medium,
granular; friable, sticky; moderately alkaline; cal-
careous; clear, smooth boundary.

AC—9 to 16 inches, gray (10YR 5/1) heavy silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, subangular blocky structure breaking to
moderate, medium, granular; friable, sticky; mod-
erately alkaline; calcareous; clear, smooth bound-
ary.

Clg—16 to 23 inches, light-gray (10YR 7/1) silty clay,
dark grayish brown (10YR 4/2) when moist; com-
mon mottles, yellowish brown (10YR 5/4, 5/6) when
moist; moderate, coarse, subangular blocky struc-
ture: firm, sticky, plastic; moderately alkaline; cal-
careous; clear, smooth boundary.

C2--23 to 84 inches, white (10YR 8/2) heavy silt loam,
light brownish gray (2.5Y 6/2) when moist; mod-
erate, medium, subangular blocky structure; fria-
ble, sticky; moderately alkaline; calcareous; grad-
ual, smooth boundary.

(C3g—34 to 58 inches, silt loam, gray (5Y 6/1, 5/1) when
moist ; common mottles, yellowish brown (10YR 5/4,
5/6) when moist; structureless; friable, sticky;
moderately -alkaline; calcareous; clear, smooth
boundary.
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IIC4—58 to 65 inches, sand, gray (5Y 5/1) when moist;
structureless; loose; mildly alkaline; calcareous,

The combined thickness of the Al and AC horizons ranges
from 12 to 36 inches. The texture of the Al horizon gener-
ally is silt loam, but where wind has deposited sandy mate-
rial, the texture is loam or fine sandy loam. In places the
C horizon is bluish-gray, plastic silty clay loam. Gray sand
generally is at a depth of 3 to 6 feet. The entire profile is
calcareous, and in places segregated lime oceurs in some
layers of the C horizon.

Lamo soils are more silty than Blsmere and Loup soils.
They are darker colored than Haverson soils, and they
developed in areas where the water table is at a moderate
depth,

Lamo-Elsmere complex (0 to 5 percent slopes) (Le}.—
Lamo and Elsmere soils each make up 40 to 45 percent
of this complex. Other soils make up the rest. This com-
plex consists of poorly drained silty and sandy soils in
basins and valleys in the northern part of the county.
The slope generally is less than 3 percent, though the
range is from 0 to 5 percent. The areas range up to 100
acres in size.

Lamo soils occur on smooth slopes of less than § per-
cent. They have the profile described for the series. Els-
mere soils are in the more undulating areas where
sandy materials have partially filled the valleys.

Included in some of the areas mapped are small areas
of Dunday, Loup, and Valentine soils. Dunday and
Valentine soils are on the outer edges of valleys. Loup
soils are in low spots within areas of Elsmere soils. In-
clusions make up less than 15 percent of the total area
mapped.

This complex is used for hay or grazing. Some of the
better drained areas are in alfalfa. Wetness is the princi-
pal limitation, especially on Lamo soils; the water table
1s near the surface early in the growing season. Manage-
ment that maintains a cover of tall grasses is needed.
(Lamo: Subirrigated range site, capability unit Vw-1,
windbreak group 4. Elsmere: Subirrigated range site,
capability unit IVw-1, windbreak group 4)

Loamy Land

Loamy land (lm) is made up of successive deposits of
alluvium. It is on long slopes in Badland basins in the
northern part of the county. The slope range is 0 to 6
percent. The areas range up to 700 acres in size. Gullied
drainageways cut through or go around these areas; con-
sequently, runoff from the adjacent slopes has little or
no effect.

The surface layer consists of light-colored and dark-
colored silt loam or loam that has weak platy and granu-
lar structure. Below this is light-colored material of
about the same texture as the surface layer. This material
has weak prismatic and blocky structure. The horizontal
breakage planes are more distinct than the vertical ones.
In most places the soil material is calcareous at the sur-
face, but in places it is leached of lime to a depth of
as much as 14 inches. The underlying materials are almost
white in color and generally are stratified. The texture
ranges from fine sand to silty clay.

Included in some of the areas mapped are small areas
of Epping, Kadoka, and Swanboy soils and a few areas
of a clayey soil similar to Clayey land. Inclusions usually
make up less than 20 percent of the total area mapped.
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Most areas are in native grass and are used for grazing
and hay. A few areas are cultivated as parts of adjacent
fields. Oats, barley, sorghum, and alfalfa are the main
crops. Most of the soil material is high in lime content,
low in organic-matter content, and low in fertility. Water
erosion and soil blowing are hazards if the vegetation
is removed. Proper range use helps to control erosion
in areas of native grass. Grasses and legumes protect
cropland. (Silty range site, capability unit VIe-1, wind-
break group 2)

Loup Series

This series consists of deep, nearly level, friable to
very friable, dark-colored, moderately coarse textured
soils. These soils formed in sandy to loamy alluvium
and were influenced by a high water table. They occupy
basins and stream valleys In the southeastern part of
the county.

In a typical profile, the surface layer, about 5 inches
thick, is dark-gray, calcareous very fine sandy loam that
is soft when dry and friable when moist. It is underlain
by about 9 inches of light-gray, calcareous loamy fine
sand that is mottled with yellowish brown. This material
has weak subangular blocky structure and is loose when
dry and very friable when moist. Below this is a 14-inch
layer of dark gray to very dark gray, calcareous very
fine sandy loam over an 8-inch layer of very dark gray, cal-
careous silt loam. These layers are soft ‘when dry, very
friable when moist, and slightly sticky to nonsticky when
wet. The material below a depth of about 86 inches is
noncalcareous.

Loup soils are poorly drained. The water table is at
or near the surface early in the growing season and rarely
recedes below a depth of 4 feet late in summer, Surface
runoff is very slow. Permeability above the water table
is moderate to rapid. The fertility is high, but the high
water table makes cultivation impractical.

Because of the high water table and high fertility,
these soils are well suited to hay, and most areas are
used for native hay and grazing. The native vegetation
consists of tall and mid grasses.

Profile of a Loup very fine sandy loam, located 100
feet south of U.S. Highway 18 in the NE14NE1j sec.
4, T. 85 N,, R. 42 W.:

Al—0 to 5 inches, dark-gray (10YR 4/1) very fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, thick and medium, platy structure
breaking to moderate, coarse, granular; soft, friable,
slightly sticky; moderately alkaline; ecalcareous;
clear boundary.

Clg—5 to 14 inches, light-gray (10YR 7/2) loamy fine sand,
pale brown (10YR 6/3) when moist; common mot-
tles, yellowish brown (10YR 5/8) when moist; weak,
medium, subangular blocky structure; horizontal
breakage more distinct than vertical; loose, very
friable, nonsticky; moderately alkaline; calcareous;
gradual boundary.

C2—14 to 28 inches, dark-gray (10YR 4/1) very fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure;
soft, very friable, nonsticky; moderately alkaline;
calcareous; clear boundary.

C3—28 to 36 inches, very dark gray (10YR 3/1) silt loam,
black (10YR 2/1) when moist; structureless; soft,
very friable, slightly sticky; moderately alkaline;
calcareous; clear boundary.
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C4—36 to 40 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; structureless; soft, very
friable, nonsticky; mildly alkaline; clear boundary.

C5—40 to 60 inches, dark-gray (10YR 4/1) very fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist; structureless; nonsticky; mildly alkaline;
water table at 48 inches.

An organic muleh, about 1 inch thick, is commonly on
the surface. The surface layer ranges from 4 to 15 inches in
thickness and from loamy fine sand to loam in texture. In
places the soil material is noncalcareous to a depth of as
much as 20 inches. The underlying material varies in color
and texture and in most places is stratified.

Loup soils are more poorly drained than Elsmere soils
and are generally calcareous within 10 inches of the sur-
face. They are less silty than Lamo soils.

Loup soils (0 to 8 percent slopes) (ls).—These soils
occur as oval-shaped areas in basins and as long and
narrow areas along streams, in the southeastern part of
the county. The areas range up to 300 acres In size.
The soils vary in texture. They range from loam to
loamy fine sand in the uppermost 20 inches.

In places this mapping unit contains areas of Lamo
soils that make up more than 15 percent of the area
mapped. Included in some mapped areas are small
areas of Elsmere and Valentine soils. Elsmere soils are
on slight rises, and Valentine soils are on the outer edges
of some areas. Some low areas, mostly less than an acre
in size, are marshy. )

All of this mapping unit is used for grazing and hay.
Some areas are in tame grasses and clover. Hay meadows
can be grazed from March to November with no effect
on yields the following year. The limitation imposed by
the high water table is the main problem. Management
that maintains the stand of tall grasses is needed. (Sub-
irrigated range site, capability unit Vw-1, windbreak
group 4)

Manter Series

This series consists of deep, nearly level to undulating,
friable, dark-colored, moderately coarse textured soils.
These soils are on high terraces and tablelands in the
northern part of the county. They formed in moderately
coarse textured material over stratified sand and gravelly
sand.

In a typical profile, the surface layer, about 4 inches
thick, is grayish-brown fine sandy loam that is soft when
dry and friable when moist.

The subsoil is about 18 inches thick. The upper 12
inches is dark grayish-brown sandy loam. It has weak
prismatic to moderate subangular blocky structure and is
slightly hard when dry and friable when moist. The lower
6 inches is brown sandy loam. It has weak prismatic to
sweak subangular blocky structure and is soft when dry and
friable when moist.

The underlying material is pale-brown, calcareous
sandy loam that is structureless and is soft when dry
and very friable when moist. This material contains spots
of soft lime. Very pale brown, calcareous loamy sand
occurs at a depth of 87 inches. It is structureless and
loose.

Manter soils are well drained and are moderately fer-
tile. Runoff is slow to medium, permeability is moderate

to moderately rapid, and the water-holding capacity is
moderate.

Most areas are in native grass. Many areas that once
were cultivated have been seeded to tame grasses. Only
a few tracts are cultivated. The native vegetation is a
mixture of tall, mid, and short grasses. The tall grasses
have disappeared from many areas.

Manter soils in this county are mapped with Tuthill
soils and as inclusions in other mapping units.

Profile of a Manter fine sandy loam, located in the
NEYNEL, sec. 15, T. 41 N, R. 46 W., 150 feet south of
road and 0.1 mile west of east section line; area formerly
cultivated and now in grass:

Ap—O0 to 4 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, platy structure and weak,
fine, granular structure; soft, friable; mneutral;
abrupt, smooth boundary.

B2t—4 to 16 inches, dark grayish-brown (10YR 4/2) sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, prismatic structure breaking to
moderate, coarse, subangular blocky; thin patchy
clay films; slightly hard, friable; neutral; gradual,
wavy boundary.

B3—16 to 22 inches, brown (10YR 5/3) sandy loam, dark
yellowish brown (10YR 4/4) when moist; weak,
medium, prismatic structure breaking to weak,
medium, subangular blocky; soft, friable; mildly
alkaline ; gradual, wavy boundary.

Clea—22 to 37 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 5/3) when moist; structureless; soft,
very friable; moderately alkaline; calcareous; com-
mon Spots of soft lime; gradual, wavy boundary.

C2—37 to 60 inches, very pale brown (10YR 7/4) loamy
sand, yellowish brown (10YR 5/4) when moist;
structureless; loose; moderately alkaline; cal-
careous,

The surface layer ranges from 2 to 6 inches in thickness
and from sandy loam to very fine sandy loam in texture. The
subsoil ranges from 8 to 18 inches in thickness. It is more
clayey than the surface layer and ranges from light sandy
loam and loam to heavy sandy loam in texture. The depth
to lime ranges from 15 to 24 inches. The underlying material
varies in texture and is stratified. The depth to loamy sand
or sand ranges from 25 to 60 inches. Rounded quartz pebbles
are common in the lower part of the profile.

Manter soils have a thinner and less clayey subsoil than
Tuthill soils. They have more distinct layers in the subsoil
than Anselmo soils. The depth to calcareous material is less
than in Anselmo and Tuthill soils. Manter soils formed in
coarser textured material than Keith soils.

Manvel Series

This series consists of deep, gently sloping, light-
colored, moderately fine textured, calcareous soils (fig. 7).
These soils are on uplands in the southwestern part of
the county.

In a typical profile, the surface layer, about 6 inches
thick, is silty clay loam that is soft when dry and very
friable when moist. The upper 2 inches is grayish brown
and has weak granular structure. The lower part is yel-
lowish brown and has moderate granular structure.

The subsoil is about 26 inches thick. The upper 6 inches
is yellowish-brown silty clay loam that has weak pris-
matic and moderate subangular blocky structure. The
middle part, about 10 inches thick, is light yellowish-
brown silty clay loam that has moderate prismatic and
blocky structure. The lower 10 inches is light yellowish-
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brown silty clay loam that has weak prismatic and mod-
erate blocky structure. All three parts are calcareous and
are hard when dry and friable when moist.

The underlying material is light yellowish-brown, ecal-
careous silty clay loam. It is structureless and is very
hard when dry and friable when moist. Spots of soft
lime are common in the upper part, and spots and streaks
of gypsum are common below a depth of 43 inches.

Manvel soils are well drained. Runoff is medium, and
permeability is moderately slow. The soils are high in
lime content and low in fertiiity. They contain selenium
but generally in lesser amounts than Minnequa and Pen-
rose soils.

Most areas are in native grass and are used for grazing
and hay. A few areas are cultivated. The native vegeta-
tion consists of mid and short grasses.

Figure 7.—Profile of Manvel silty clay loam. Photo by Bureau of

Indian Affairs.

335-654-—T1. 3

Profile of Manvel silty clay loam, 0 to 5 percent slopes,
located 800 feet west and 400 feet north of the center of
sec. 32, T. 36 N, R. 46 W, in native pasture:

Al1—0 to 2 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine and medium, granular structure; soft,
very friable; mildly alkaline; ecaleareous; abrupt,
smooth boundary.

A3—2 to 6 inches, yellowish-brown (10YR 5/4) silty clay
loam, dark brown (10¥YR 4/83) when moist; moder-
ate, fine and medium, granular structure; soft, very
friable; moderately alkaline; ecalcareous; clear,
smooth boundary.

B21—6 to 12 inches, yellowish-brown (10YR 5/6) silty clay
loam, dark yellowish brown (10YR 4/4) when
moist; weak, medium, prismatic structure breaking
te moderate, medinm and fine, subangular blocky;
slightly hard, friable; moderately alkaline; calcare-
ous; clear, smooth boundary.

B22—12 to 22 inches, light yellowish-brown (10YR 6/4) silty
clay loam, dark yellowish brown (10YR 4/4) when
moist ; moderate, medinm and coarse, prismatic strue-
ture breaking to moderate, medium, blocky; hard,
friable ; moderately alkaline; calecareous; clear, wavy
boundary.

B3—22 to 32 inches, light yellowish-brown (10YR 6/4) silty
clay loam, yellowish brown (10YR 5/6) when moist;
weak, medium, prismatic structure breaking to mod-
erate, medium and coarse, blocky; very hard, fri-
able; moderately alkaline; calcareous; few fine
spots of soft lime; gradual, smooth boundary.

C1—32 to 43 inches, light yellowish-brown (10YR 6/4) silty
clay loam, yellowish brown (10YR 5/06) when moist;
structureless; very hard, friable; moderately alka-
line; calcareous; common spots of soft lime; grad-
ual, smooth boundary.

C2es—43 to 60 inches, light yellowish-brown (10YR 6/4)
silty clay loam, yellowish brown (10YR 5/6) when
moist; structureless; very hard, friable; strongly
alkaline; ecaleareous; many fine and medinm spots
and streaks of salts, mostly gypsum.

The A horizon ranges from 3 to 10 inches in thickness and
is silty elay loam or silt loam in texture. In some places it is
nonealearecus in the upper part. The subsoil ranges from 10
to 30 inches in thickness and from weak to moderate in
structure. Fragments of ehalk and limestone generally occur
in the underlying material and, in places, are scattered
throughout the soil material. The color of the material from
which these soils formed ranges from brownish yellow to
light gray and strongly influences the color of the soil. The
underlying material can be either local alluvium or material
weathered from chalk and chalky shale, which occur at a
depth bhelow 40 inches.

Manvel soils are thicker than Minnequa and Penrose soils,
They are less clayey and contain more calcium than Kyle
soils, and they have a lighter colored surface layer than
Duflington soils.

Manvel silty clay loam, 0 to 5 percent slopes (McB).—
This soil 1s on long slopes, mostly more than 2 percent
gradient, on uplands in the southwestern part of the
county. It is high in content of lime. The areas range
up to 200 acres in size. This soil has the profile described
ag typical for the series.

Included in some of the areas mapped are small areas
of Kyle, Minnequa, and Penrose soils. Minnequa and
Penrose soils are on small rises or humps in some areas.
Kyle soils occur as small flats along intermittent streams.
Inclusions make up less than 15 percent of the total
aren mapped.

Most areas are used for grazing and native hay. A
few areas are cultivated and are used mainly for alfalfa
and other feed and forage crops. The low organic-matter
content combined with the high content of lime malkes



32 SOIL SURVEY

this soil ‘susceptible to soil blowing and water erosion.
Wind striperopping and the use of crop residue help
to control soil blowing in the more nearly level areas
that are used for annual crops. Stubble mulching com-
bined with terracing helps to control water erosion in
the more sloping areas. Proper use is effective in con-
trolling erosion on rangeland. (Thin Upland range site,

capability unit IVe-5, windbreak group 3)

Minatare Series

This series consists of deep, light-colored, saline soils
that have a firm clay subsoil. These soils formed in
alluvium and are mostly on flats along Stinking Water
Creek and Spring Creek in the southeastern part of the
county. . .

In a typical profile, the surface layer is about 3 inches
thick. The upper 2 inches is dark-gray loam. The lower
inch is gray loam. The entire layer is soft when dry and
very friable when moist.

The subsoil is about 7 inches thick. The upper 4 inches
is grayish-brown, calcareous clay that has moderate
columnar and blocky structure. It is hard when dry and
firm when moist. The lower 8 inches is light-gray, cal-
careous clay lonm that has weak prismatic and subangular
blocky structure. It is hard when dry and friable when
moist.

The underlying material is light-gray to white, calcar-
eous loam that is soft when dry and very friable when
moist. It contains bits and fragments of sandstone.

Minatare soils are poorly drained. Surface runoff is
slow, and permeability is slow to very slow. Fertility is
low to moderate. The water table generally is at a depth
of 2 to 5 feet. In wet years it is near the surface during
the growing season. In places the water table is below
a depth of 5 feet. Fluctuations in the water table seem to
affect the amount of salts in the subsoil.

The native vegetation is a mixture of tall, mid, and
short grasses. Inland saltgrass is present in small amounts
in pastures that are in excellent condition but becomes
dominant when the range condition declines. Salinity,
the claypan, and wetness make these soils unsuitable for
cultivation.

Profile of a Minatare loam, located in the SE14NT1/,
sec. 4, T. 85 N., R. 43 W, in native grass:

Al—0Q to 2 inches, dark-gray (10YR 4/1) loam, very dark
brown (10YR 2/2) when moist; weak, fine, granular
structure; soft, very friable; mneutral; abrupt,
smooth boundary.

A2—2 to 3 inches, gray (10YR 6/1) loam, dark gray (10YR
4/1) when moist; weak, very fine, subangular blocky
structure and thin platy structure; soft, very friable;
mildly alkaline; abrupt, wavy boundary.

B2t—3 to 7 inches, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) when moist; moderate,
medium, columnar structure breaking to moderate,
medium and fine, blocky; continuous clay films on
ail ped faces; hard, firm, sticky, plastic; strongly
alkaline; calcareouns; clear, smooth boundary.

B3—7 to 10 inches, light-gray (10YR 7/2) clay loam, brown
(10YR 5/3) when moist; weak, coarse, prismatie
structure breaking to weak, medium, subangular
blocky; thin patchy clay films; hard, friable, sticky,
plastic; strongly alkaline; calcareous; clear, smooth
boundary.

C1—10 to 18 inches, white (10YR 8/2) loam, pale brown
(10YR 6/3) when moist; weak, coarse, subangular
blocky structure; soft, very friable, slightly sticky,
slightly plastic; strongly alkaline; calcareous; clear,
wavy boundary.

C2g—18 to 22 inches, light-gray (10YR 7/2) loam, pale
brown (10YR 6/3) when moist; strong-brown
(7.5YR 5/8) mottles; structureless; soft, very fria-
able, slightly sticky; moderately alkaline; calcare-
ous; gradual, wavy boundary.

C3—22 to 60 inches, white (10YR 8/1) loam grading to
sandy loam in lower part, light brownish gray
(10YR 6/2) when moist; structureless; soft, very
friable; moderately alkaline; calcareous; few bits
and fragments of sandstone in lower part.

The A horizon ranges from 2 to 4 inches in thickness and
from fine sandy loam to silt loam in texture. The upper part
is black to very dark grayish brown when moist, but when
mixed by plowing, it dries to light brownish gray to gray. In
many places there are visible salts in the subsoil. The under-
lying materials vary in texture and color and in places are
layered with material of contrasting texture and color.

Minatare soils are lighter colored in the B2 horizon, have
a thinner surface layer and subsoil, and are saline closer to
the surface than Mosher soils,

Minatare soils (0 to 2 percent slopes) (Me).—These soils
occur on flats along Stinking Water Creek and Spring
Creek in the southeastern part of the county. They are
saline and are poorly drained. The areas are parallel to
the creeks and range up to one-half mile in width. Most
of the soils in this unit have a profile like the one
described for the series, but the surface layer ranges
from fine sandy loam to silt loam.

Included in the areas mapped are depressed spots where
water remains ponded. These spots support little vege-
tation. The soil material consists of a grayish crust under-
lain by massive clay loam to silty clay that has visible
salts within a few inches of the surface. Also included
are small areas of Lamo, Loup, and Mosher soils. In-
clusions make up no more than 20 percent of a mapped
area.

These soils are used for grazing and native hay. Salin-
ity and wetness are the main limitations. Careful man-
agement is needed to prevent inland saltgrass from be-
coming dominant. (Saline Lowland range site, capability
unit VIs-1, windbreak group 6)

Minnequa Series

This series consists of moderately deep, gently sloping
to sloping, friable, light-colored, moderately fine textured
soils. These soils formed in material weathered from
chalky shale and chalk, on uplands in the southwestern
part of the county.

In a typical profile, the surface layer, about 4 inches
thick, is dark grayish-brown, calcareous silty clay loam
that is soft when dry and friable when moist. Below
this is about 9 inches of grayish-brown, calcareous silty
clay loam that has weak to moderate prismatic and sub-
angular blocky structure. This material is slightly hard
when dry and friable when moist.

The underlying material is pale-brown, structureless,
calcareous silty clay loam that is soft when dry and
friable when moist. It is underlain at a depth of about
20 inches by very pale brown, calcareous chalk.

Minnequa soils are well drained. They are low in fer-
tility and are high in content of lime. They contain
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various amounts of selenium. Runoff is medium, and
permeability is moderate to moderately slow. Water ero-
sion and soil blowing are hazards.

Most areas are in native grass and are used for graz-
ing. A few small areas are used for feed and forage
crops. The native vegetation consists of mid and short
grasses.

Profile of Minnequa silty clay loam, 5 to 12 percent
slopes, located 0.1 mile west and 200 feet south of the NE.
corner of sec. 9, T. 35 N., R. 47 W.; area formerly culti-
vated but now in pasture:

Ap—0 to 4 inches, dark grayish-brown (10YR 4/2) light silty
clay loam, dark brown (10YR 3/3) when moist;
weak, fine, subangular blocky structure breaking to
moderate, fine and medium, granular; soft, friable;
moderately alkaline; calcareous; clear, smooth
boundary.
to 8 inches, grayish-brown (10YR 5/2) silty clay
loam, dark brown (10YR 4/3) when moist; weak,
medium, prismatic structure breaking to moderate,
medium and coarse, subangular blocky; slightly
hard, friable; moderately alkaline; calcareous;
clear, smooth boundary.

AC2—S8 to 13 inches, grayish-brown (I10YR 5/2) silty clay
loam, dark brown (10YR 4/3) when moist; moder-
ate, medinm, prismatie structure; slightly hard, fri-
able; moderately alkaline; calcareous; gradual,
smooth boundary.

C—13 to 20 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR 5/3) when moist; structureless;
soft, friable; moderately alkaline; calcareous;
abrupt, smooth boundary.

R—20 inches -, very pale brown (10YR 7/3) chalk, pale
brown (10YR 6/3) when moist; moderately alka-
line; caleareous.

ACl1—4

The surface layer ranges from 2 to 6 inches in thickness
and from grayish brown to dark grayish brown in color. In
cultivated areas, the plow layer includes material from the
AC horizon and is lighter in color. The AC horizon ranges
from 5 to 15 inches in thickness and from light yellowish
brown to grayish brown in color. Fragments of chalk and
limestone are common in the underlying material and in
places are scattered throughout the soil material. The depth
to bedded chalky shale and chalk ranges from 20 to 36
inches.

Minnequa soils are thinner than Manvel soils and thicker
than Penrose soils.

Minnequa silty clay loam, 5 to 12 percent slopes
(MgD).—This soil is on uplands in the southwestern part
of the county. The slopes are shorter than those of Man-
vel soils. The areas range up to 150 acres in size. This
soil has the profile described as typical for the series.
The content of lime is high.

Included in some areas mapped are small areas of
Manvel and Penrose soils. The Manvel soils are on foot
slopes, and the Penrose soils are on the tops of ridges.
Inclusions make up less than 20 percent of the total area
mapped.

Nearly all of this soil is in native grass and is used
for grazing. A few small areas are cultivated as parts
of less sloping fields.

Water erosion and soil blowing are the principal haz-
ards. Maintaining a good cover of native grass helps to
control erosion in areas used for grazing. The use of tame
grasses, alfalfa, and close-sown crops, in combination
with the use of crop residue, helps to control erosion in
cultivated areas. (Thin Upland range site, capability unit
VIe-1, windbreak group 38)

Mosher Series

This series consists of deep, dark-colored soils that
have a very firm clayey subsoil. These soils formed in
alluvium on flats and terraces in the southwestern, cen-
tral, and eastern parts of the county.

In a typical profile, the surface layer, about 6 inches
thick, is grayish-brown silt loam. The subsurface layer,
about 4 inches thick, is gray silt loam that has weak
subangular blocky and granular structure. These layers
are soft when dry and very friable when moist.

The subsoil is about 16 inches thick and is very hard
when dry and very firm when moist. The uppermost 3
inches is very dark gray clay loam that has moderate
columnar structure. The middle 7 inches is dark-gray
clay loam that has weak prismatic and moderate blocky
structure. The lowermost 6 inches is light brownish-gray
clay loam that has moderate blocky structure and con-
tains spots and streaks of salts.

The underlying material is light-gray clay loam that
contains spots and streaks of salts. This gradually
changes to white fine sandy loam at a depth of about
44 inches.

Mosher soils are somewhat poorly drained. Runoff is
slow, and permeability is very slow. Fertility is moderate,
but the combination of the claypan, salts below the clay-
pan, and occasional wetness limits the use of these soils
to tame grasses and legumes.

Most areas are in native grass and are used for grazing.
The native vegetation consists mainly of mid and short
grasses.

Profile of a Mosher silt loam, located 0.3 mile south
and 100 feet east of the NW. corner of sec. 13, T. 36 N.,
R. 47 W., in native grass:

Al—O0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine, granular structure; soft, very friable; neutral;
clear, smooth boundary.

A2—6 to 10 inches, gray (10YR 5/1) silt loam, very dark
gray (10YR 3/1) when moist; weak, medium, sub-
angular blocky structure Dbreaking to weak, fine,
granular; soft, very friable; neutral; abrupt, wavy
boundary.

B21t—10 to 13 inches, very dark gray (10YR 38/1) clay loam,
black (10YR 2/1) when moist; moderate, medium,
columnar structure; very hard, very firm, sticky,
plastic; moderately alkaline; clear, wavy boundary.

B22t—13 to 20 inches, dark-gray (10YR 4/1) clay loam, very
dark brown (10YR 2/2) when moist; weak, medium,
prismatic structure breaking to moderate, medium,
blocky; very hard, very firm, sticky, plastic; moder-
ately alkaline; gradual, wavy boundary.

B3sa—20 to 26 inches, light brownish-gray (10YR 6/2) clay
loam, dark grayish brown (10YR 4/2) when moist;
brown (10YR 5/3) mottles; moderate, fine, blocky
structure; very hard, very firm, sticky, plastic;
strongly alkaline; common spots and streaks of
salts; clear, wavy boundary.

Clsa—26 to 44 inches, light-gray (10YR 7/2) clay loam,
grayish brown (10YR 5/2) when moist; structure-
less; hard, firm, sticky, plastic; strongly alkaline;
calcareous; common spots and streaks of salts;
gradual boundary.

C2—44 'to 60 inches, white (10YR 8/2) fine sandy loam, light
brownish gray (10YR 6/2) when moist; structure-
less; slightly hard, friable ; moderately alkaline ; com-
mon calcareous bits of sandstone in the lower part.

The A horizon ranges from 5 to 12 inches in thickness, and
the texture is silt loam, loam, or very fine sandy loam. The
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combined thickness of the subsoil ranges from 12 to 30
inches. The texture ranges from clay loam to clay. The tex-
ture of the underlying alluvium ranges from loamy sand to
clay loam.

Mosher soils are darker colored in the subsoil and have a
thicker surface layer and subsoil than Minatare soils. They
have a less brownish subsoil than Dawes and Wortman soils
and are less well drained.

Mosher-Minatare complex (0 to 6 percent slopes)
{Mm).—Mosher soils make up 65 to 80 percent of this com-
plex, and Minatare, 15 to 30 percent. This complex is
on terraces in the southwestern, central, and eastern parts
of the county. Except for the fans on the outer edges of
some valleys, the slope is generally less than 3 percent,
though the range is from 0 to 6 percent. The relief is
uneven, and there are depressions that range up to 15
feet in diameter and are 3 to 6 inches in depth.

The soils of this complex generally lack a high water
table and are better drained than areas mapped as Mina-
tare soils (0 to 2 percent slopes). Salts are not always
visible, and in places the strongly alkaline layers are lack-
ing; but the content of sodium is high.

Included in some of the areas mapped are spots of
Dawes, Keith, and Richfield soils. Some depressions are
bare of vegetation. The soils in these depressions are
saline and consist of a grayish crust underlain by mas-
sive clayey material in which visible salts occur within
6 inches of the surface. Inclusions make up less than 15
percent of the area.

Most areas are in native grass and are used for grazing.
Tame grasses and alfalfa can be grown in parts of the
complex, but the occurrence of Minatare soils makes the
complex as a whole generally unsuitable for cultivation.
Management that maintains a cover of forage plants is
needed. (Mosher: Claypan range site, capability unit
IVs—2, windbreak group 5. Minatare: Thin Claypan
range site, capability unit VIs-1, no windbreak group)

Oglala Series

This series consists of deep, friable, dark-colored, loamy
soils on rolling uplands in the central and eastern parts
of the county. These soils formed in silty to loamy
material underlain by soft, fine-grained sandstone.

In a typical profile, the surface layer, about 7 Inches
thick, is grayish-brown loam. The upper 8 inches 1s soit
when dry and friable when moist. The lower 4 inches
is slightly hard when dry and friable when moist. Below
this is about 21 inches of light brownish-gray very fine
sandy loam. This material has weak prismatic structure
and is slightly hard when dry and very friable when
moist.

The underlying material is light-gray to white, cal-
careous very fine sandy loam and fine sandy loam that
are soft when dry and very friable when moist. Fine bits
of sandstone occur in the lower part.

Oglala soils are well drained and are moderately fer-
tile. Runoff is medium, permeability is moderate, and
the water-holding capacity is moderate. Water erosion
and soil blowing are hazards if the vegetation is removed.

Most areas are in native grass and are used for grazing.
Some of the more gently sloping areas are cultivated.
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The native vegetation consists mainly of mid and short
grasses.

Profile of an Oglala loam, located 200 feet south of
north section line and 100 feet east of the road in the
NW14, sec. 4, T. 38 N, R. 41 W,, in native pasture:

Al11—0 to 3 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; soft, friable; neu-
tral; clear, smooth boundary.

to 7 inches, grayish-brown (10YR 5/2) loam, very

dark grayish brown (10YR 3/2) when moist; weak,

fine, subangular blocky structure; slightly hard, fri-
able; neutral; clear, smooth boundary.

AC—T7 to 28 inches, light brownish-gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
when moist; weak, medium, prismatic structure be-
coming coarse prismatic in the lower part; slightly
hard, very friable; mildly alkaline; clear, smooth
boundary.

C1—28 to 35 inches, light-gray (10YR 7/2) very fine sandy
loam, grayish brown (10YR 5/2) when moist; weak,
fine and medium, subangular blocky structure; soft,
very friable; moderately alkaline; calcareous; grad-
ual boundary.

C2—35 to 48 inches, white (10YR 8/2) fine sandy loam; fine
bits of sandstone; light brownish gray (10YR 6/2)
when moist; structureless; soft, very friable; mod-
erately alkaline; calcareous.

Al2—3

The Al horizon ranges from 6 to 15 inches in thickness
and is loam, very fine sandy loam, or silt loam. The depth to
lime ranges from 20 to 40 inches but commonly is 25 to 30
inches. Beds 'of soft very fine sand and sandstone generally
occur at some depth below 36 inches.

Oglala soils are darker colored and thicker than Canyon
soils. They lack the clayey subsoil of Keith and Rosebud
soils. They are less silty than Ulysses soils and deeper to
lime. They are less sandy than Anselmo soils.

Oglala-Canyon complex, 9 to 18 percent slopes (OcE).—
Oglala soils make up 45 to 60 percent of this complex;
Canyon soils, 25 to 40 percent; and other soils, less than
15 percent. This complex occurs mainly in the south-
central part of the county. In many places, the areas
are more than 1,000 acres in size. Oglala soils are on
plane to concave, mid and lower side slopes. Canyon
soils are on ridgetops and on the shorter convex upper
slopes. The Oglala soils on some of the lower slopes
have a surface layer thicker than that in the profile de-
scribed as typical for the series. Canyon soils have a
profile like the one described for the Canyon series.

Included in some of the areas mapped are small areas
of Colby, Goshen, Keith, Rosebud, and Ulysses soils.
Goshen soils are along some of the drainage divides.
Colby, Keith, and Ulysses soils occur in patches on some
of the east-facing and south-facing slopes and on well-
rounded ridges and knolls within the area. Rosebud soils
are on some mid slopes and on small drainage divides.

Nearly all of the acreage is in native grass and is used
for grazing and hay. A few patches, mainly on mid and
lower slopes, are cultivated or have been seeded to tame
grasses. Cultivation generally is not practical. Proper
range use provides adequate erosion control in most areas.
Seeding and other mechanical measures help to restore
range that is in poor condition. (Oglala: Silty range site,
capability unit VIe-1, windbreak group 2. Canyon:
Shallow range site, capability unit VIs-2, no windbreak

group)
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Orella Series

This series consists of shallow, nearly level to sloping,
light-colored, calcareous soils on uplands in the northern
part of the county.

In a typical profile, the surface layer, about 2 inches
thick, is brown, calcareous clay that is slightly hard
when dry and friable when moist. The underlying mate-
rial is light-gray, calcareous clay. It is structureless and
is hard when dry and very firm to firm when moist.
Bedded, calcareous clay shale is at a depth of 14 inches.
This material is very hard when dry and very firm when
moist,

Orella soils are somewhat excessively drained, are low
in fertility, and are in poor tilth. Surface runoff is
medium to rapid, and permeability is slow to very slow.
Sloping areas are subject to erosion.

These soils are used entirely for grazing. The native
vegetation consists of a thin stand of mid and short
grasses. Western wheatgrass is dominant, but side-oats
grama 1s also present, especially in the more strongly
sloping areas.

Profile of Orella clay, 0 to 9 percent slopes, located in
the SW1,NE1, sec. 10, T. 42 N., R. 44 W., in native
pasture :

Al1—0 to 2 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) when moist; weak, fine, granular struc-
ture; slightly hard, friable; common fine shale
chips; moderately alkaline; caleareous; surface
littered with broken chalcedony up to 2 inches in
diameter; clear, smooth boundary.

C1—2 to 8 inches, light-gray (10YR 7/2) clay, brown (10YR
5/8) when moist; structureless; hard, very firm,
very plastic; moderately alkaline; calcareous; grad-
ual, wavy boundary.

C2—8 to 14 inches, light-gray (10YR 7/2) clay, light brown-
ish gray (10YR 6/2) when moist; structureless;
slightly hard, firm, plastic; moderately alkaline; cal-
careous; gradual, wavy boundary.

R—14 fo GO inches, bedded clay shale; very hard, very firm;
moderately alkaline; caleareous.

The surface layer ranges from 2 to 5 inches in thickness
and from light brownish gray to brown in color. The texture
commonly is clay, but in places it ranges to very fine sandy
loam, In places, an AC horizon that has weak blocky struec-
ture occurs below the surface layer. The depth to bedded
clay shale ranges from 6 to 24 inches but commonly is about
15 inches.

Orella soils are shallower than Swanboy soils, and the
uppermost 10 inches is less alkaline. They are more clayey
than Epping soils. They are grayer and less olive in color
than Samsil soils.

Orella clay, 0 to 9 percent slopes {OeC).—This soil is
on flats and fans in Badland basins in the northern part
of the county. The areas range up to 200 acres in size.
This soil has the profile described as typical for the series.
Some of the areas mapped include Swanboy soils, which
occupy the more nearly level areas and generally lower
positions. In places there are small spots of Hisle soils.
Inclusions make up less than 20 percent of the total area
mapped.

All of this soil is used for grazing. It is not suitable
for cultivation. Most areas are subject to water erosion
and soil blowing if the vegetation is removed. Proper
range use provides adequate erosion control on most
range sites. Seeding, furrowing, and pitting help to re-

store range that is in poor condition. (Shallow range
site, capability unit VIs-2, no windbreak group)

Orella-Shale outcrop complex (3 to 18 percent slopes)
(Os).—Orella clay makes up 50 to 60 percent of this com-
plex; Shale outcrop, 20 to 80 percent; and other soils,
about 20 percent. This complex is on the sloping parts
of Badland basins in the northern part of the county.
With its barren exposures of silty clay shale, it resembles
Badlands in appearance. The areas range up to 500 acres
in size. Runoff is rapid in areas of Shale outcrop.

Most areas of Orella soils have a cover of vegetation.
In places the surface is littered with rounded and angu-
lar gravel, much of which is agatized. The depth to
bedded shale commonly is about 10 inches, but in places
it is less. Shale outcrop consists of bare areas of gray
clay and clay shale on eroded side slopes. In places an
entire rounded knoll, about 50 to 150 feet wide, 100 to
300 feet long, and 10 to 30 feet high, is Shale outcrop.

Included in some of the areas mapped are small areas
of Hisle and Swanboy soils and of unclassified, mixed,
clayey soils.

All of this complex is used for grazing. The large
amount of sediment carried in runoff shortens the life
of water developments for livestock. Proper range use
helps to control erosion. (Orella: Shallow range site,
capability unit VIs-2, no windbreak group. Shale out-
crop: capability unit VIIIs-1, no range site or wind-
break group)

Penrose Series

This series consists of shallow, gently sloping to steep,
light-colored, moderately fine textured soils. These soils
formed in material weathered from chalky shale. They
are on uplands in the southwestern part of the county.

In a typical profile, the surface layer, about 1 inch
thick, is gray, calcareous silty clay loam that is soft when
dry and friable when moist. The subsurface layer, about
2 inches thick, is light-gray, calcareous silty clay loam
that has moderate granular structure. It is slightly hard
when dry and firm when moist.

The underlying material, about 10 inches thick, is
light-gray, caleareous silty clay loam that has moderate
platy structure. It is slightly hard when dry and firm
when moist. Chips of weathered shale are common in
the lower part. Weathered chalky shale occurs at a depth
of 13 inches.

Penrose soils are somewhat excessively drained. They
are high in content of lime, and they contain selenium.
Fertility is low. Runoff is medium to rapid, and per-
meability is moderately slow.

Penrose soils are in native vegetation and are used
for grazing. The native vegetation consists of a thin
stand of short and mid grasses. Alkali princesplume,
two-grooved loco, racemed loco, and other plants that
indicate the presence of selenium generally are part of
the native vegetation.

Profile of a Penrose silty clay loam, located 900 feet
north and 500 feet west of the center of sec. 16, T. 35
N., R. 47 W,, in native pasture:

Al1—0 to 1 inch, gray (10YR 6/1) silty clay loam, dark
grayish brown (10YR 4/2) when moist; moderate,
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medinm, granular structure; soft, friable; moder-
ately alkaline; ealeareous; abrupt, smooth boundary.

AC—1 to 8 inches, light-gray (10YR 7/2) silty clay loam,
brown (10YR 5/3) when moist; moderate, medium,
granular structure; slightly hard, firm; moderately
alkaline: calecareous; abrupt, smooth boundary.

C1—3 to 8 inches, light-gray (10YR 7/1) silty clay loam,
light brownish gray (10YR 6/2) when moist; mod-
erate, medium, platy structure; slightly hard, firm;
moderately alkaline; caleareous; abrupt, smooth
boundary.

C2—S8 to 13 inches, light-gray (10YR 7/1) silty clay loam,
light brownish gray (10YR 6/2) when moist; weak,
very thick, platy structure breaking to moderate,
medium, platy; slightly hard, firm; many chips of
weathered shale; moderately alkaline; calcareous;
clear, smooth boundary.

R&C—13 to 27 inches, light-gray (10YR 7/1) weathered
chalky shale and silty clay loam, light gray (10YR
7/2) when moist; bedded; moderately alkaline; ecal-
careous; easily penetrated with hand auger.

R—27 to 60 inches, chalky shale and chalk.

The soils range from gray to brownish yellow and yellowish
brown in color. The surface layer ranges from 1 to 4 inches
in thickness and in places is silt loam in texture. The depth
to shale or chalk ranges from 5 to 27 inches. Fragments of
chalk and brittle fragments of limestone commonly occur on
the surface and throughout the soil material. Gypsum salts
are common in the underlying material and in the weathered
shale. Layers of hard chalk and thin, brittle fragments of
limestone usually are present in the shale.

Penrose soils are more shallow than Minnequa soils. They
are more clayey than Canyon and Epping soils, and they are
less clayey than Samsil soils.

Penrose and Minnequa silty clay loams, 5 to 20 per-
cent slopes (PcE).—Some areas of this mapping unit con-
sist almost entirvely of Penrose soils, some are almost
entirely Minnequa soils, and many areas contain signif-
icant amounts of both soils. These soils are on uplands
in the southwestern part of the county. The areas are
irregular in shape and range from 20 to 400 acres in
size.

Penrose soils commonly oceupy short convex slopes on
ridges, on knolls, and on the shoulders of intermittent
drains; but in places they are in nearly level, benchlike
areas and are shallow over brittle limestone and shale.
Minnequa soils are on the longer mid and lower slopes
and the broader drainage divides. These soils have the
profile described for their respective series.

Included in some of the areas mapped are small areas
of Manvel, Wanblee, and Wortman soils. Outcrops of
chalk and shale, generally less than 1 acre in size, occur
in places. Inclusions make up less than 20 percent of
the total area mapped.

Nearly all of this mapping unit is in native grass and
is used for grazing. A few small tracts that consist mainly
of Minnequa soils are cultivated.

Erosion is a hazard if the range is in poor condition.
Proper range use helps to control erosion. Seeding, con-
tour furrowing, and pitting are practices needed to re-
store areas where the vegetation is sparse. Livestock that
graze continuously on these soils are subject to selenium
poisoning. (Penrose: Shallow range site, capability unit
VIs—2, no windbreak group. Minnequa: Thin Upland
range site, capability unit VIe-1, windbreak group 3)

Penrose-Rock outcrop complex (5 to 40 percent
slopes) (Pd).—Penrose soils make up 60 to 70 percent of
the complex; Rock outcrop, about 20 to 30 percent; and
other soils, about 10 percent. This complex is on uplands

in the southwestern part of the county. Most slopes are
steep, but some are less than 20 percent. The areas are
irregular in shape and range from 20 to 200 acres in
size. Penrose soils are intermingled with outcrops of
chalk, limestone, and shale. Most areas are dissected by
numerous gullied drains.

Penrose soils occur throughout the complex. The pro-
file usually is thinner than the one described as typical
for the series. In places the depth to shale and chalk is
as little as 5 inches. Rock outcrop consists of eroded ex-
posures of chalk, limestone, and silty shale. These range
from 1 to 20 acres in size and are on steep side slopes of
buttes, ridges, and escarpments or on eroded side slopes
along intermittent drains.

Included in some of the areas mapped are Manvel,
Minnequa, Wanblee, and Wortman soils. Inclusions make
up less than 20 percent of the total area mapped.

All of this complex is in native vegetation and is
used for grazing. Control of water erosion is the main
management problem. Proper range use is the only prac-
tical means of control. Livestock that are grazed con-
tinuously in these areas are subject to selenium poisoning.
(Penrose: Shallow range site, capability unit VI1Is-2,
no windbreak group. Rock outcrop: capability unit
VIIIs-1, no range site or windbreak group)

Pierre Series

This series consists of moderately deep, firm, nearly
level to moderately steep, moderately dark colored soils
on uplands in the western part of the county.

In a typical profile, the surface layer is a crust, about
2 inches thick. It is grayish-brown clay that is slightly
hard when dry, friable when moist, and sticky and plas-
tic when wet.

The subsoil is about 24 inches thick. The uppermost
4 inches is olive-gray, calcareous clay that has weak to
moderate prismatic to angular blocky structure. It is hard
when dry, firm when moist, and sticky and plastic when
wet. The middle 10 inches is grayish-brown, calcareous
clay that has weak prismatic to angular blocky structure.
It is extremely hard when dry, extremely firm when
moist, and sticky and plastic when wet. The lowermost
10 inches is grayish-brown clay that has weak prismatic
to angular blocky structure.

The underlying material is light olive-gray, calcareous
clay that has weak platy structure. It is very hard when
dry, very firm when moist, and sticky and plastic when
wet. A few spots of lime and nests of salts occur in this
material. Bedded shale is at a depth of 36 inches.

Pierre soils are well drained and are moderately fer-
tile. Surface runoff is medium to rapid, permeability is
slow, and release of water to plants is slow. Water erosion
and soil blowing are hazards in sloping areas if the
vegetation is removed.

Most areas of these soils are in native grass and are
used for grazing and hay. The native vegetation con-
sists of mid and short grasses. A few areas are culti-
vated. Occasionally, spring-sown grains grow well, but
generally yields are low or crops fail.

Profile of Pierre clay, 3 to 9 percent slopes, located 0.25
mile east of the NW. corner of sec. 15, T. 37 N, R. 48 W,
in native pasture:
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A1—0 to 2 inches, grayish-brown (10YR 5/2) clay, dark
grayish brown (2.5Y 4/2) when moist; moderate,
medium, granular structure; slightly hard, friable,
sticky, plastic; neutral; clear, smooth boundary.

B21—2 to 6 inches, olive-gray (5Y 5/2) clay, dark grayish
brown (2.5Y 4/2) when moist; weak to moderate,
coarse, prismatic structure breaking to weak, medi-
um, angular blocky; shiny ped faces; hard, firm,
sticky, plastic; moderately alkaline; calcareous;
gradual, smooth boundary.

B22—6 to 16 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) when moist; weak, medi-
um and coarse, prismatic structure breaking to
weak, coarse, angular blocky; shiny ped faces; ex-
tremely hard, extremely firm, sticky, plastic; mod-
erately alkaline; calcareous; gradual, smooth bound-
ary.

B23ca—16 to 26 inches, grayish-brown (2.5Y 5/2) clay, olive
gray (5Y 4/2) when moist; weak, coarse, prismatic
structure breaking to weak, medium, angular
blocky ; shiny ped faces; many, medium, soft masses
of disseminated lime; extremely hard, extremely
firm, sticky, plastic; moderately alkaline; calcare-
ous; clear, smooth boundary.

C1—26 to 384 inches, light olive-gray (5Y 6/2) clay, olive
gray (5Y 4/2) when moist; weak, thick, platy struc-
ture; ped faces mostly shiny; very hard, very firm,
sticky, plastic; moderately alkaline; calcareous; very
few soft segregations of lime and gypsum; clear,
smooth boundary.

R1—34 to 36 inches, olive (5Y 4/3) clayey shale, a darker
olive (5Y 4/3) when moist; partially weathered
shale and clay; few fine masses of calcium carbon-
ate; shale chips not calcareous; shale chips soft but
brittle; abrupt, smooth boundary.

R2—36 to 60 inches, olive (5Y 4/3) bedded shale.

Profile of a Pierre soil, located 0.2 mile south and
285 feet east of the NW. corner of sec. 13, T. 37 N., R.
48 W., in native pasture (Laboratory No. 6624-6630) :

A1—0 to 8 inches, grayish-brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) when moist; weak, fine,
granular structure; slightly hard, friable, sticky,
plastie; neutral; clear, smooth boundary.

B21—3 to 6 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) when moist; weak, fine,
prismatic structure breaking to moderate, very fine,
subangular blocky; thin patchy clay films; hard,
firm, sticky, plastic; moderately alkaline; calcare-
ous; gradual, smooth boundary.

B22—6 to 11 inches, olive-gray (5Y 5/2) clay, olive gray
(5Y 4/2) when moist; moderate, medium, prismatic
structure breaking to moderate, medium and fine,
blocky ; moderate continuous clay films; very hard,
very firm, sticky, plastic; moderately alkaline; cal-
careous; few pebbles and concretionary fragments;
clear, smooth boundary.

B23ca—11 to 17 inches, olive-gray (5Y 5/2) silty clay, olive
gray (5Y 4/2) when moist; weak, coarse, prismatic
structure breaking to moderate, medium, blocky;
thin continuous clay films; few slickensides; very
hard, very firm, sticky, plastic; moderately alkaline;
caleareous: few, medium, soft segregations of lime;
few pebbles and concretionary fragments; clear,
smooth boundary.

B3ca—17 to 25 inches, light olive-gray (5Y 6/2) silty clay,
olive gray (5Y 4/2) when moist; weak, coarse, pris-
matic structure breaking to weak, medium, sub-
angular blocky; thin patchy clay films; few slicken-
sides; very hard, very firm, sticky, plastic; moder-
ately alkaline; calcareous; few, medium, soft segre-
gations of lime and salt nests; few pebbles and con-
cretionary fragments; gradual, smooth boundary.

Ces—25 to 86 inches, light brownish-gray (2.5Y 6/2) silty
clay, olive brown (2.5Y 4/3) when moist; few, fine,
faint, light olive-brown (2.5Y 5/6) iron stains, yel-
lowish brown (10YR 5/8) when moist; very weak,
very coarse, prismatic structure; thin patchy clay

films; few slickensides; very hard, very firm, sticky,
plastic; mildly alkaline; calcareous; very few soft
segregations of lime and few salt and gypsum nests;
few pebbles and concretionary fragments; clear,
smooth boundary.
Rles—36 to 44 inches, light olive-gray (5Y 6/2) partially
weathered shale and clay, olive gray (5Y 5/2) when
moist; common, medium, distinct, brownish-yellow
iron stains and dark-gray manganese stains; bedded ;
mildly alkaline; common salt nests; gradual, smooth
boundary.
to 60 inches, pale-olive (5Y 6/3) shale, olive (5Y
5/3) when moist; many, large, prominent iron and
manganese stains; bedded.

The surface layer ranges from 2 to 6 inches in thickness
and from clay to silty clay in texture. When plowed, it is
usually clay in texture. Locally, the surface texture is siltier
when Pierre soil is in association with windblown soils, such
as Richfield, Keith, and Ulysses. The subsoil layer ranges
from 10 to 30 inches in thickness. The depth to shale ranges
from 20 to 40 inches. The color of the shale ranges from
pale olive and light olive brown to dark gray and influences
the color of the soil above the shale. Soft lime segregations
are not always present, but visible gypsum and other salts
usually are in the weathered material between the subsoil
and the shale.

Pierre soils are thicker than Samsil soils, and they have a
distinet B horizon. They are less deep over shale than Kyle
soils.

Pierre clay, 3 to 9 percent slopes (PeC).—This soil is
on uplands in the western part of the county. The slope
is mostly 3 to 5 percent, though the range 1s from 3 to
9 percent. The areas range up to 400 acres in size. This
soll has the profile described as typical for the series.

Included in some of the areas mapped are small areas
of Hisle, Kyle, and Samsil soils, Kyle soils are on some
of the longer mid slopes. The surface layer is more friable
than that in the profile described as typical for the Kyle
series. Samsil soils are on the crests of some slopes. Hisle
soils occur along some drains and in depressions on the
side slopes of divides. Inclusions make up less than 15
percent of the total area mapped.

Most areas are in native grass and are used for grazing
and hay. Some areas that formerly were cultivated are
now in native grasses, or have been seeded to tame
grasses. A few are in crops, mainly spring-sown grains,
alfalfa, and tame grasses.

The main management problem is control of water ero-
sion and soil blowing, but conservation of moisture and
improvement of tilth are also important. Proper range use
provides adequate erosion control in areas of native grass.
Growing close-sown, high-residue crops, stubble mulching,
and contour stripcropping are effective in cultivated areas.
Contour farming and the use of crop residue control ero-
sion adequately if tame grasses and alfalfa are grown
about half the time. (Clayey range site, capability unit
IVe-6, windbreak group 3)

Pierre-Samsil clays, 9 to 25 percent slopes (PsE).—
Pierre soils make up 45 to 70 percent of this complex;
Samsil soils, 15 to 40 percent; and other soils, about 15
percent. This complex is on rolling to hilly uplands in
the western part of the county. The slope is mostly less
than 18 percent, though the range is from 9 to 25 per-
cent. The areas range up to more than 1,000 acres in size.

Pierre soils are on the longer, smoother slopes. The
subsoil is thinner than that in the profile described as
typical for the series, and in many areas the depth to
shale is only about 24 inches. Samsil soils are on the

R2—44
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shorter, steeper slopes of ridges or points and on the
shoulders of drainageways. These soils have a profile
similar to the one described for the Samsil series.

Included in the areas mapped are Hisle, Kyle, and
Swanboy soils and spots of Gravelly land and Shale
outcrop. Kyle soils are on some of the foot slopes. Hisle
and Swanboy soils are along some of the drainageways.
Mixed gravelly materials occur on ridges that are rounded.

All of this complex is in native grass and is used for
grazing, The soils are subject to water erosion if the
vegetation is destroyed. Gullies start easily. Proper range
use is the most practical method of controlling erosion.
Interseeding, pitting, and contour furrowing help to re-
store range that is in poor condition. (Pierre: Clayey
range site, capability unit VIe-1, windbreak group 3.
Samsil: Shallow range site, capability unit VIs-2, no
windbreak group)

Richfield Series

This series consists of deep, dark-colored, silty soils
that have a firm subsoil. These soils are on uplands and
high terraces in the eastern and northern parts of the
county.

In a typical profile, the surface layer, about 9 inches
thick, is grayish-brown silt loam that is soft when dry
and friable when moist.

The subsoil is about 14 inches thick. The uppermost
3 inches is dark grayish-brown silty clay loam that has
weak prismatic and subangular blocky structure. It is
hard when dry and friable when moist. The middle 8
inches is dark grayish-brown silty clay loam that has
moderate prismatic and angular blocky structure. It is
hard or very hard when dry and firm to friable when
moist. The lowermost 3 inches is brown silt loam that has
weak prismatic and subangular blocky structure. It is hard
when dry and friable when moist.

The underlying material is light-gray, calcareous silt
Joam to a depth of about 36 inches and pale-brown very
fine sandy loam below this depth. It is structureless and
is soft when dry and very friable when moist. Spots and
streaks of soft lime occur in this material.

Richfield soils are well drained, are fertile, and are
in good tilth. Surface runoff is slow to medium, per-
meability is moderately slow, and the water-holding
capacity is high.

These soils are well suited to winter wheat, and
many areas in the eastern part of the county are culti-
vated. In the northern part of the county, areas formerly
cultivated are in tame or native grasses. The native vege-
tation consists of mid and short grasses,

Profile of a Richfield silt loam, located 0.1 mile south
and 0.35 mile west of the NE. corner of sec. 1, T. 36 N.,
R. 42 W., in native pasture:

A11—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) when moist; weak, fine,
granular structure; soft, very friable; neutral; clear,
smooth boundary.

Al12—6 to 9 inches, grayish-brown (10YR 5/2) silt loam,
very dark brown (10YR 2/2) when moist; weak,
medium, prismatic structure breaking to weak, fine,
granular; soft, friable; neutral; clear, smooth
boundary.

B1—9 to 12 inches, dark grayish-brown
clay loam very dark grayish

(10YR 4/2) silty
brown (10YR 3/2)

when moist; weak, fine, prismatie structure breaking
to weak, medium, subangular blocky; patchy clay
films on all ped faces; hard, friable; neutral;
abrupt, smooth boundary.

B21t—12 to 16 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, prismatic structure
breaking to moderate to strong blocky; continuous
clay fillns on all ped faces; very hard, firm; mildly
alkaline; clear, smooth boundary.

B22t—16 to 20 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, prismatic structure
breaking to moderate, medium, angular blocky;
patchy clay films on all ped faces; hard, friable;
mildly alkaline; clear, smooth boundary.
to 23 inches, brown (10YR 5/8) silt loam, dark
brown (10YR 4/3) when moist; weak, medinm and
coarse, prismatic structure breaking to weak, coarse,
subangular blocky; very patchy clay films on all ped
faces; hard, friable; mildly alkaline; abrupt, smooth
boundary.

Clca—23 to 86 inches, light-gray (10YR 7/2) silt loam,
brown (10YR 5/8) when moist; structureless; soft,
very friable; moderately alkaline; calcareous; com-
mon, fine, distinct spots and streaks of soft lime;
gradual boundary.

C2—36 to 60 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 5/3) when moist; structureless;
soft, very friable; moderately alkaline; calcareous;
few fine streaks of soft lime.

B3—20

The A horizon ranges from 6 to 12 inches in thickness. The
subsoil ranges from 12 to 30 inches in thickness and, in
places, is calcareous in the lower part. The depth to lime
ranges from 18 to 40 inches. In the eastern part of the
county, the underlying material commonly is silt loam or
very fine sandy loam, but in places it changes abruptly to
loam or sandy leam and contains bits of sandstone. On high
terraces in the northern part of the county, sand and gravel
occur below a depth of 40 inches.

Richfield soils have more clay in the subsoil fhan Keith
soils. They have slightly less clay in the subsoil than Dawes
soils, and they lack the A2 horizon of the Dawes soils.

Richfield and Altvan silt loams, 0 to 3 percent slopes
(RoA).—Some areas of this mapping unit consist mainly
of Richfield soils, some are mainly Altvan soils, and a
few areas contain both soils. These soils are on terraces
and tablelands in the northern part of the county. The
areas range up to 500 acres in size. In many areas, the
Richfield soils are underlain by sand and gravel at a
depth below 40 inches. Otherwise, they have the profile
described as typical for the series. Altvan soils have the
profile described as typical for the Altvan series.

Included in some of the areas mapped are small areas
of Dawes, Goshen, Hoven, Keith, and Tuthill soils. In-
clusions make up less than 15 percent of the total area
mapped.

Many areas that formerly were cultivated are now in
tame or native grasses and are used for grazing. Culti-
vated areas are used mainly for winter wheat and alfalfa.

Conservation of moisture is the main management
problem if the soils are cultivated. The problem is more
severe on Altvan soils because of the moderate depth to
sand and gravel. Soil blowing is a hazard if fields are
mismanaged. On cropland, soil blowing can be controlled
and moisture conserved through the proper use of crop
residue. Stubble mulching is desirable if winter wheat is
grown. Proper range use conserves moisture and controls
erosion in areas of native grass. (Richfield: Silty range
site, capability unit ITc-1, windbreak group 2. Altvan:
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Silty range site, capability unit IIIs-2, windbreak
group 2)

Richfield and Altvan silt loams, 3 to 5 percent slopes
(RaB).—This mapping unit occupies terrace fronts and the
more strongly sloping parts of terraces and tablelands
in the northern part of the county. Runoff is medium.
The areas are mostly less than 80 acres in size.

The Richfield and Altvan soils in this mapping unit
have a thinner surface layer and subsoil than the soils
described as typical for their respective series. Included
in some of the areas mapped are small areas of Keith
and Tuthill soils. Inclusions make up less than 15 per-
cent of the total area mapped.

Most areas are used for grazing. Only a few are culti-
vated. These are used chiefly for winter wheat. Control
of water erosion is the main problem. Stubble mulching
alone helps to control erosion and conserve moisture in
cultivated areas. The use of varions combinations of soil-
improving crops, the use of crop residue, contour farm-
ing, and terracing are other effective measures. Proper
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range use controls erosion in areas of native grass. (Rich-
field : Silty range site, capability unit ITe-1, windbreak
group 2. Altvan: Silty range site, capability unit IITe-1,
windbreak group 2)

Richﬁel:%—Dawes silt loams, 0 to 3 percent slopes
(RdA}.—Richfield soils make up 45 to 60 percent of this
complex; Dawes soils, 30 to 45 percent; and other soils,
about 10 percent. This complex occurs mainly in swales
on uplands in the southeastern part of the county (fig. 8).
Most areas are less than 25 acres in size.

Richfield soils occupy the better drained parts of each
area, and Dawes soils the less well drained. In many
areas, the two soils are closely intermingled. Both soils
have the profile described as typical for their respective
series.

Included in some of the areas mapped are small areas
of Goshen, Hoven, and Keith soils. The IToven soils
oceupy small spots, less than 1 acre in size, where water
is ponded for brief periods. Inclusions make up less than
10 percent of the total area mapped.

Figure 8 —Richfield and Dawes silt loams in foreground. Pit was dug so profile could be studied. Wheat on Keith and Rosebud soils
in background.

AA0-00d—T]——4
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Many areas of this complex in the vicinity of Bates-
land are cultivated. Winter wheat is the main crop.
Some areas are in native grass. Measures are needed
to conserve moisture, to maintain good tilth, and to con-
trol soil blowing. The use of crop residue helps to con-
serve moisture and to control soil blowing. Stubble
mulching is desirable in areas used for winter wheat.
These practices also help to maintain good tilth on the
Dawes part of this complex. (Richfield: Silty range site,
capability unit ITc-1, windbreak group 2. Dawes: Silty
range site, capability unit IIIs-1, windbreak group 3)

Rosebud Series

This series consists of nearly level to rolling, moder-
ately deep, dark-colored, loamy soils on uplands in the cen-
tral and southern parts of the county.

In a typical profile, the surface layer, about 4 inches
thick, is dark-gray loam that is soft when dry and
friable when moist.

The subsoil is about 16 inches thick. The uppermost
3 inches is dark grayish-brown loam that has weak pris-
matic structure. It is slightly hard when dry and friable
when moist. The middle 7 inches is grayish-brown to
light brownish-gray loam that has weak prismatic to
subangular blocky structure. It is hard when dry and
friable when moist. The lowermost, 6 inches is light-gray,
calcareous loam that has weak prismatic to subangular
blocky structure. It is hard when dry and friable when
moist. Fine bits of sandstone oceur throughout the sub-
soil.

The underlying material consists of white, calcareous
sandy loam that contains few to many fragments of
sandstone. It is structureless and is soft when dry and
friable when moist. It grades to bedded sandy loam and
sandstone at a depth of 31 inches.

Rosebud soils are well drained. They are moderately
fertile and are easy to work. Runoff is medium, and
permeability is moderate.

These soils are suitable for use as cropland or as pas-
ture. Many gently sloping areas are cultivated. Winter
wheat is the main crop, but spring-sown grains, corn, and
alfalfa are grown also. The native vegetation consists
mainly of mid and short grasses.

Profile of a Rosebud loam, located 780 feet east and
65 feet south of the N'W. corner of sec. 6, T. 35 N., R.
41 W, in a cultivated arvea (Laboratory No. 6592-6598) :

Ap—0 to 4 inches, dark-gray (10YR 4/1) loam, very dark
grayish brown (10YR 3/2) when moist; weak, fine,
granular structure; soft, friable; mneutral; false
plow-depth boundary.

B1l—4 to 7 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, prismatic structure breaking to
wealk, very fine, granular and subangular blocky;
thin patchy clay films on all ped faces; slightly
hard, friable; few fine bits of sandstone; neutral;
gradual, smooth boundary.

B21t—7 to 10 inches, grayish-brown (2.5Y 5/2) loam, olive
brown (2.5Y 4/3) when moist; weak, medium, pris-
matic structure breaking to weak, fine, granular and
subangular blocky; thin continuous clay films on
vertical ped faces, and thin patchy clay films on
horizontal ped faces; slightly hard, friable; few fine
bits of calcareous sandstone; mildly alkaline; grad-
ual, smooth boundary.

B22t—10 to 14 inches, light brownish-gray (2.5Y 6/2) loam,
olive brown (2.5Y 4/3) when moist; weak, medium,
prismatic structure breaking to weak, fine, granular
and subangunlar blocky; thin continuous clay films
on vertical prism faces, and thin patchy clay films
on all other ped faces; hard, friable; few fine bits
of calcareous sandstone; mildly alkaline; clear,
smooth boundary.

B3ca—14 to 20 inches, light-gray (2.5Y 7/2) loam, light olive
brown (2.5Y 5/3) when moist; weak, coarse, pris-
matic structure breaking to weak, medium, sub-
angular blocky; thin patchy clay films on all ped
faces; hard, friable; common fine bits and fragments
of calcareous sandstone; moderately alkaline; cal-
careous; gradual, smooth boundary.

Clea—20 to 25 inches, white (10YR 8/1) sandy loam, pale
vellow (2.5Y 7/3) when moist; structureless; soft,
friable; many large fragments of hard, calcareous
sandstone ; moderately alkaline; calcareous; gradual,
smooth boundary.

C2ca—25 to 31 inches, white (7.5%R 8/1) sandy loam, light
yellowish brown (2.5Y 6/3) when moist; structure-
less; soft, friable; few large fragments of hard, cal-
careous sandstone; moderately alkaline; calcareous;
gradual, smooth boundary.

R—31 inches +, white (10YR 8/1) bedded sandstone, light
brownish gray (10YR 6/2) when moist; moderately
alkaline; calcareous.

The surface layer ranges from 3 to 7 inches in thickness
and is loam, silt loam, or very fine sandy loam. The subsoil
ranges from 10 to 25 inches in thickness and in places includes
a clay loam layer. The structure of the subsoil is weak to mod-
erate. The depth to lime ranges from 12 to 24 inches, and
the depth to bedded sandy materials and sandstone ranges
from 14 to 40 inches. In places there is a distinct layer of
cemented sandstone or caliche. In other areas the geologic
beds consist of very fine sand and silt and scattered frag-
ments of sandstone.

Rosebud soils are thicker than Canyon soilg, and they have
a distinet B horizon. They have a more clayey subsoil than
Oglala soils and are calcareons nearer the surface. They are
less silty than Kadoka, Keith, and Ulysses soils. The under-
lying material is harder than that of Keith and Ulysses soils,
and it contains fragments of sandstone.

Rosebud-Canyon loams, 5 to 9 percent slopes (ReB).—
Rosebud soils make up 50 to 70 percent of this complex;
Canyon soils, 25 to 45 percent; and other soils, 5 to 15
percent. This complex is on uplands in the central and
southern parts of the county. It consists of moderately
deep and shallow soils. The areas range up to 300 acres
in size.

Rosebud soils occupy the longer side slopes. Canyon
soils are on the tops of ridges and knolls and on the
shoulders of small upland drainageways. In cultivated
areas, Canyon soils are eroded in places and are easily
recognized by their almost white color. Rosebud soils
have the profile described as typical for the series, except
in areas where they occur near spots of eroded Canyon
soils. In those areas, light-colored material, washed down-
slope from Canyon soils, has formed a thin layer over
the Rosebud soils.

Included in some of the areas mapped arve spots of
Colby, Goshen, Keith, Oglala, and Ulysses soils. Inclu-
sions are less than 5 acres in size and make up less
than 15 percent of the total area mapped.

Many areas of this complex are in native grass, and
some formerly cultivated areas have been seeded to tame
grasses. The areas now cultivated are mostly in the sounth-
eastern part of the county. Control of water erosion
where the vegetation is sparse is the main problem. Seed-
ing with grass is the most effective way to control erosion.
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Stubble mulching in combination with contour farming
helps to control erosion on cropland. Proper range use
provides adequate control in areas of native grass. (Rose-
bud: Silty range site, capability unit TTIle-1, wind-
break group 2. Canyon: Shallow range site, capability
unit VIs-2, no windbreak group)

Rosebud-Keith silt loams, 3 to 9 percent slopes (RkC).—
Rosebud soils make up 50 to 80 percent of this complex,
Keith soils 15 to 40 percent, and other soils 5 to 15
percent. This complex is on uplands in the central and
southern parts of the county. Most areas have slopes of
3 to 5 percent, but some have a range of 5 to 9 percent.
The areas range up to 200 acres in size.

Rosebud soils are on convex upper slopes. Ieith soils
are on the longer mid slopes and in many places face
south and east. The Rosebud soils in thiz complex have
the profile described as typical for the series, except for
the texture of the surface layer. The Keith soils have a
surface layer and a subsurface layer that are thinner
than those in the profile described as typical for the
Keith series.

Included in some of the areas mapped are small areas
of Canyon and Goshen soils. Canyon soils are on the
tops of some ridges and knolls (fig. 9). Goshen soils
ocenr in narrow strips along drainageways.
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In the southeastern part of the county, much of this
complex is cultivated and is used mainly for winter
wheat. Aveas in other parts of the county are used for
grazing and native hay. Control of water erosion is the
main problem. Stubble mulching alone or contour farm-
ing in combination with the use of crop residue is ef-
fective in arveas where the slope range is mostly less than
5 percent. More intensive measures, such as the use of
crop residue and terraces, are needed in areas where the
slope range is mostly between 5 and 9 percent. Proper
range use provides adequate erosion control in areas of
native grass. (Silty range site, capability unit Ile-1,
windbrealk group 2)

Samsil Series

This series consists of shallow, firm, gently sloping to
steep, moderately dark colored soils on uplands in the
western part of the county. These soils formed in clay
weathered from soft shale.

In a typical profile, the surface layer, about 2 inches
thick, is light olive-brown, calcareous silty clay that is
slightly hard when dry and friable when moist. The
transitional layer, about 5 inches thick, is light olive-
brown, calcareous clay that has wealk subangular blocky

Figure 9.—Lighter colored Canyon soils in areas of Rosebud-Keith silt loams, 3 to 9 percent slopes.
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structure. It is slightly hard when dry and firm when
moist. It contains a few fine chips of shale.

The underlying material is light olive-brown, calcar-
eous clay that contains numerous chips of weathered
shale. It is structureless and is slightly hard when dry
and firm when moist. In this material are a few fine
spots of soft lime and gypsum. Bedded shale occurs at
a depth of 10 inches. )

Samsil soils are somewhat excessively drained to ex-
cessively drained. They are shallow to shale and are
readily eroded. Fertility is low. Surface runoff is rapid,
and permeability 1s slow,

Nearly all areas are in native grass and are used for
grazing. The native vegetation consists of a thin stand of
mid grasses and a very sparse understory of short grasses.
Yucca is usually a part of the plant community.

Profile of a Samsil silty clay, located in the SW1j4
sec. 1, T. 39 N, R. 48 W,, in native grass:

A1—0 to 2 inches, light olive-brown (2.5Y 5/3) silty clay,
olive brown (2.5Y 4/8) when moist; moderate, medi-
um, granular structure; slightly hard, friable; mod-
erately alkaline; calcareous; abrupt, smooth bound-
ary.

AC—2 to 7 inches, light olive-brown (2.5Y 5/3) clay, olive
brown (2.5Y 4/3) when moist; weak, coarse, sub-
angular blocky structure; slightly hard, firm; few
fine chips of shale; moderately alkaline; calcareous;
clear, smooth boundary.

Cca—7 to 10 inches, light olive-brown (2.5Y 5/4) shaly clay,
olive brown (2.5Y 4/4) when moist; structureless;
slightly hard, firm; moderately alkaline; calcare-
ous; few fine spots and streaks of soft lime and
gypsum; clear, smooth boundary.

R—10 inches +, bedded shale; mildly alkaline; calcareous
in the upper part; few nests of gypsum crystals in
the upper part.

The surface layer ranges from 1 to 6 inches in thickness
and is clay or silty clay. The AC horizon ranges up to 9
inches in thickness. In places the AC is lacking. In many
places manganese concretions and small fragments of lime-
stone and ironstone are scattered on the surface and
throughout the soil material. The depth to bedded shale
ranges from 5 to 20 inches but most commonly is from 10 to
14 inches. The shale ranges from pale olive and light olive
brown to dark gray in color and strongly influences the color
of the soil.

Samsil soils lack the distinct B horizon that is character-
istic of Pierre soils, and they are more shallow to shale.
They are more clayey than Penrose soils, They are less alka-
line than Orella soils and are more olive in color.

Samsil-Shale outcrop complex (3 to 40 percent slopes)
(Ss).—Samsil soils make up 50 to 70 percent of this com-
plex; Shale outcrop, 10 to 30 percent; and other soils,
less than 20 percent. This complex is in the western part
of the county. The areas range from 200 to 1,000 acres
in size. In some areas the soils are gently sloping to
rolling and have slopes of less than 18 percent. Other
areas consist of rough broken land along the Cheyenne
River, where the slopes range up to 40 percent. Gullied
drainageways have formed in most areas.

Samsil soils and Shale outerop are closely intermingled
in many areas. Samsil soils have the profile described
as typical for the Samsil series. Shale outcrop consists
of eroded exposures of soft bedded shale, These exposures
are scattered through the complex and are common
around the heads of drainageways. Some areas along
the Cheyenne River are almost vertical. Landslides are
common in these areas.

SOIL SURVEY

Other soils included in the areas mapped are Hisle,
Kyle, Pierre, and Swanboy. Hisle soils occur on foot
slopes, along small drainageways, and in slightly de-
pressed “saddles” on drainage divides. Kyle and Swan-
boy soils are on fans and small flats. Pierre soils are in
gently sloping areas that range up to 20 acres in size.

All of this complex is used for grazing. Shale outcrop
is bare or nearly so. Control of water erosion is the main
management problem. Gullies form quickly if the native
vegetation is destroyed or is in poor condition. Seeding,
pitting, and contour furrowing help to restore the grass
cover on the more gently sloping Samsil soils. Proper
range use is the only practical way to control erosion
on the steeper slopes. (Samsil: Shallow range site, cap-
ability unit VIIs-2, no windbreak group. Shale outcrop:
capability unit VIIIs-1, no range site or windbreak

group)

Swanboy Series

This series consists of deep, very firm, light-colored
soils. These soils formed in dense clay alluvium washed
from clay soils on adjacent slopes. They occupy upland
valleys, fan slopes, and stream terraces in the northern
and western parts of the county.

In a typical profile, the surface layer is light olive-
gray, calcareous silty clay, about 1 inch thick, and it has
a thin, light-gray crust. It is hard when dry, friable
when moist, and sticky and plastic when wet. Beneath
this is a transitional layer, about 11 inches thick, con-
sisting of light-gray, calcareous clay that has weak to
moderate blocky structure. It is extremely hard when dry,
very firm when moist, and sticky and very plastic when
wet.

The underlying material is pale-yellow, calcareous clay.
It is structureless and is very hard when dry, very firm
when moist, and sticky and very plastic when wet., It
contains a few spots of soft lime and gypsum.

Swanboy soils are well drained. They have low fer-
tility and very poor tilth. Surface runoff is medium to
rapid, permeability is very slow, and moisture is released
slowly to plants.

These soils are not suitable for cultivation. The native
vegetation consists of sparse stands of mid grasses, mostly
western wheatgrass. There is no understory of short
grasses.

Profile of Swanboy clay, located 700 feet north of
the southeast corner of sec. 15, T. 40 N., R. 47 W., about
0.2 mile west of gravel road, in native grass:

A1—0 to 1 inch, light olive-gray (5Y 6/2) clay, olive (5Y 5/3)
when moist; light-gray (5Y 7/1) crust about one-
quarter inch thick, olive gray (5Y 5/2) when moist;
moderate, fine and medium, granular structure; hard,
friable, sticky, plastic; moderately alkaline; cal-
careous; abrupt, wavy boundary.

AC1—1 to 6 inches, light-gray (5Y 7/2) clay, pale olive (5Y
6/3) when moist; weak, coarse, subangular blocky
structure breaking to moderate, medium and fine,
bloeky ; extremely hard, very firm, sticky, very plas-
tic; strongly alkaline; calecareous; clear, wavy
boundary.
to 12 inches, light-gray (5Y 7/2) clay, pale olive

(5Y 6/3) when moist; weak, coarse, blocky struc-
ture breaking to wedge shaped, moderate, fine, blocky ;

AC2—6
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extremely hard, very firm, sticky, very plastic;
strongly alkaline; calcareous; gradual, wavy bound-

ary.

C—12 to 60 inches, pale-yellow (5Y 7/3) clay, pale olive
(6Y 6/3) when moist; massive; very hard, very
firm, sticky, very plastic; strongly alkaline; calcare-
ous; very few, fine and medium, distinct segrega-
tions of soft lime and gypsum.

The surface layer ranges from one-half inch to 2 inches in
thickness. The AC horizon ranges from 8 to 16 inches in
thickness and has weak to moderate blocky structure. Cracks
up to 2 inches in width extend downward through these lay-
ers when the soil is dry. The color of the soil depends on the
source of the clay sediments. The material is strongly cal-
careous where the sediments were derived from clays of the
Badlands and weakly calecareous where they were derived
from bedded shales. In places the underlying material is
stratified with material of coarser texture, and in a few
places a few chips of shale are present.

Swanboy soils are deeper to shale than Orella, Pierre, and
Samsil soils. They are more alkaline, lighter colored, and
less well developed than Kyle and Pierre soils.

Swanboy clay (0 to 6 percent slopes) (Sw).—This is a
dense, crusty soil. It occurs in basins in Badlands in the
northern part of the county and on foot slopes, fans, and
small stream flats in the western part. The slopes are
mostly less than 3 percent, though the range is from 0
to 6 percent. This soil has the profile described as typical
for the series.

Included in the areas mapped in the northern part of
the county are small areas of Orella soils. These make
up as much as 20 percent of some areas. Some of the
areas in. the western part of the county include small
areas of Hisle, Kyle, and Pierre soils.

All of this soil 1s In native grass, and most areas are
used for grazing. In good years, native hay is cut. Strong
alkalinity, very slow permeability, and low fertility are
the main limitations. The response to water spreading
generally is not satisfactory. Proper range use is essential
to maintain the sparse stand of western wheatgrass. Seed-
ing helps to restore the grass cover where the range is
in poor condition. (Dense Clay range site, capability
unit VIIs-1, no windbreak group)

Tassel Series

This series consists of shallow, very friable, light-
colored, moderately coarse textured, calcareous soils over
sandstone. These soils are on rolling to hilly uplands
in the southern part of the county.

In a typical profile, the surface layer, about 2 inches
thick, is light brownish-gray fine sandy loam. Below this
is about 10 inches of light-gray, structureless, fine sandy
loam. These layers are loose, very friable, and calcareous
and contain bits and fragments of sandstone. Consoli-
dated sandstone is at a depth of 12 inches.

Tassel soils are somewhat excessively drained and have
low fertility. Runoff is slow to medium, permeability is
moderately rapid, and the water-holding capacity is low.

All areas are in native grass and are used for grazing.
The native vegetation consists mainly of mid and short
grasses and smaller amounts of tall grasses.

Profile of a Tassel fine sandy loam, located 0.1 mile
west and 120 feet north of the SE. corner of lot 4, sec.
15, T. 35 N, R. 44 W, in native grass:

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

weak, fine and medium, granular structure; loose,
very friable; moderately alkaline; calcareous; com-
mon bits and fragments of sandstone up to 4 inches
in diameter; clear, smooth boundary.

C—2 to 12 inches, light-gray (10YR 7/1) fine sandy loam,
brown (10YR 5/3) when moist; structureless; loose,
very friable; moderately alkaline; calcareous; com-
mon bits and fragments of sandstone; gradual,
irregular boundary.

R—12 inches -+, consolidated caleareous sandstone.

The surface layer ranges from 1 inch to 4 inches in thick-
ness and from loamy sand to fine sandy loam in texture. In
places it is grayish brown in color and is underlain by a
transitional layer that has weak subangular blocky struc-
ture. The thickness of the underlying material depends on
the depth to sandstone. The depth to sandstone ranges from
6 to 25 inches.

Tassel soils are shallow to sandstone and calecareous, and
they are lighter colored than Anselmo soils. They are more
sandy than Canyon, Colby, and Epping soils.

Tassel-Anselmo complex, 10 to 40 percent slopes
(TaF).—Tassel soils make up 60 to 85 percent of this com-
plex, and Anselmo soils 15 to 40 percent. This complex
consists of moderately coarse textured soils on uplands
in the southern part of the county. The slope range is
10 to 40 percent but is dominantly 10 to 20 percent.
The areas are mostly less than 50 acres in size.

Tassel soils are on the tops of ridges and on the steeper
side slopes. They have the profile described as typical
for the series. Anselmo soils are on the more gentle mid
and lower slopes. They have a profile similar to the
one described for the Anselmo series, but in places the
underlying material contains fragments of sandstone.

Included in some of the areas mapped are small sand
blowouts and small areas of Dunday and Valentine sotls,
The blowouts generally are just below the crests of ridges
and are partly surrounded by Valentine soils. Dunday
soils are on some foot slopes. Inclusions make up less
than 10 percent of the total area mapped.

All of this complex is in native grass and is used for
grazing. Cultivation generally is impractical because the
Tassel soils are shallow and both soils are susceptible
to erosion. Proper range use is the most practical way
to control erosion. Seeding, pitting, and contour furrow-
ing to help restore the vegetation are practical on slopes
of less than 20 percent. (Tassel: Shallow range site,
capability unit VIs-2, no windbreak group. Anselmo:
Sandy range site, capability unit VIe-2, windbreak
group 1)

Terrace Escarpments

Terrace escarpments (Te) is made up of mixed, light-
colored soils and soil materials on terrace fronts and
breaks along the White River and its tributaries. The
slope range is 9 to 30 percent. Slopes are short, steep,
and irregular.

Generally there is little or no soil development in the
light-colored soil material. The texture is variable but
commonly is loam, silt loam, or clay. There are pockets
of sand and gravel in some places. Included in some of
the areas mapped are small areas of Epping, Samsil, and
Valentine soils.

This land type supports. sparse stands of mid and
short grasses. All areas are used for grazing. Erosion is
a hazard where the vegetation is sparse. Proper range
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use is the most practical way to control erosion. The
irregular, steep slopes make seeding and other mechani-
cal measures impractical. (Shallow range site, capability
unit VIIs-2, no windbreak group)

Tuthill Series

This series consists of deep, nearly level to undulating,
dark-colored soils that formed in sandy to loamy material
over stratified sand and gravelly sand. These soils are
on high terraces and tablelands i the northern part of
the county.

In a typical profile, the surface layer, about 6 inches
thick, is soft when dry and friable when moist. The
upper 3 inches is grayish-brown very fine sandy loam.
The lower part is dark grayish-brown very fine sandy
loam.

The subsoil is about 26 inches thick. The upper 20 inches
is grayish-brown to brown sandy clay loam that has
moderate prismatic and blocky structure. It is very hard
when dry and firm when moist. The lower 6 inches is
pale-brown sandy loam that has weak prismatic and sub-
angular blocky structure. It is slightly hard when dry
and friable when moist.

The underlying material is pale-brown, loose, struc-
tureless sand that becomes calcareous at a depth of 54
inches.

Tuthill soils are well drained and are moderately fer-
tile. Runoff is slow to medium, and permeability is mod-
erate. The water-holding capacity in the upper 30 inches
or more is high. _

Most areas are in native grass and are used for grazing
and hay. Only a few scattered areas ave cultivated. The
native vegetation consists mainly of mid and short
grasses, but there are some tall grasses. )

Profile of a Tuthill very fine sandy loam, located in
the NE14NW1 sec. 11, T. 42 N., R. 47 W, in native grass:

A11—0 to 3 inches, grayish-brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2)
when moist; weak, thin, platy and granular struc-
ture; soft, friable; neutral; abrupt, smooth bound-
ary.

Al12—3 toy(‘) inches, dark grayish-brown (10YR 4/2) very
fine sandy loam, very dark grayish brown (10YR
3/2) when moist; weak, coarse, prismatic structure
breaking to weak, medium, snbangular blocky; soft,
friable; neutral; clear, smooth boundary.

B21t—6 to 16 inches, grayish-brown (10YR 5/2) sandy clay
loam, dark brown (10YR 4/3) when moist; moder-
ate, coarse, prismatic structure breaking to moder-
ate, coarse and medium, blocky; very hard, firm;
neutral; clear, smooth boundary.

B22t—16 to 26 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 4/83) when moist; moderate,
medium, prismatic structure breaking to moderate,
medinm, blocky; very hard, firm; neutral; smooth
boundary.

B3—26 to 32 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 5/3) when moist; weak, medium, pris-
matie structure breaking to weak, medium, sub-
angular blocky; slightly hard, friable; mneutral;
clear, smooth boundary.

IIC1—32 to 54 inches, pale-brown (10YR 6/3) sand, yellow-
ish brown (10YR 5/4) when moist; structureless;
loose: mildly alkaline; gradual boundary.

ITC2—54 to 64 inches, pale-brown (10YR 6/3) sand, yellow-
ish brown (10YR 5/4/) when moist; structureless;
loose; moderately alkaline; caleareous.

SOIL SURVEY

The A horizon ranges from 3 to 10 inches in thickness and
from fine sandy loam to loam in texture. The B horizon
ranges from 14 to 30 inches in thickness. The texture is
sandy clay loam, The depth to lime ranges from 24 to 60
inches but commonly is 30 to 40 inches. The underlying ma-
terial varies in texture and in places is stratified with ma-
terial of contrasting texture ranging from loam to coarse
sand and fine, rounded quartz gravel. The calecareous layer
ig very weakly to strongly effervescent.

Tuthill soils have a more clayey subsoil than Anselmo and
Manter soils. They become calcareous at a greater depth than
Manter soils. They are less silty and more sandy than Keith
and Richfield soils.

Tuthill and Anselmo fine sandy loams, 0 to 3 per-
cent slopes (TnA}.—This mapping unit is on tablelands
in the northern part of the county. Many areas are partly
Tuthill fine sandy loam and partly Anselmo fine sandy
loam, but some contain only one or the other of these.
The Tuthill soil makes up the smoother, more nearly level
parts of the unit. The Anselmo soil makes up the more
undulating parts and is commonly on the crests of
short, very gentle slopes.

The profile of the Tuthill soil in this unit is like the
one described as typical for the series, except for the
texture of the surface layer. A typical profile of Anselmo
sandy loam is described under the heading “Amnselmo
series.” The profile of the Anselmo soil in this unit has
a thinner and less coarse textured surface, and it is
browner in color.

Included in some of the areas mapped are small areas
of Manter soils. These inclusions are on very gentle rises,
where the depth to lime is less than 24 inches. They
generally make up less than 15 percent of a mapping
area.

Most areas of this mapping unit are in the former
bombing range and are used for grazing. Only a few
tracts are cultivated. Control of soil blowing is the main
management problem. Proper range use provides ade-
quate control in areas of native grass. Stubble mulching
and wind stripcropping help to control erosion in cul-
tivated areas. (Sandy range site, capability unit ITTe-2,
windbreak group 1)

Tuthill and Anselmo fine sandy loams, 3 to 9 per-
cent slopes (TnC).—This mapping unit is in the northern
part of the county. Many areas contain both soils, but
some contain only one or the other of them. The areas
range up to 500 acres in size.

Tuthill soils make up the longer, smoother slopes.
Anselmo soils are on upper slopes, which are more undu-
lating.

Included in some of the areas mapped are small areas
of Manter soils. These inclusions are on the upper part
of slopes, where the depth to lime is less than 24 inches.
They ordinarily make up less than 20 percent of the
area mapped.

Most areas of this unit are in native grass and are used
for grazing and hay. Soil blowing and water erosion
are hazards in areas where the vegetation is sparse. Prop-
er range use provides adequate erosion control in areas
of native grass. The use of tame grasses and legumes in
the cropping system, in combination with wind strip-
cropping and the use of crop residue, helps to control
erosion in cultivated areas. (Sandy range site, capability
unit IVe-3, windbreak group 1)
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Tuthill and Manter soils, 0 to 3 percent slopes (TuA).—
This mapping unit is on high terraces and tablelands in
the northern part of the county. Many areas contain both
soils, but some contain only one or the other. Tuthill soils
make up the more nearly level areas. Manter soils are
mostly on slight rises or in slightly undulating areas.
The texture of the surface layer of both soils ranges
from fine sandy loam to loam.

Included in some of the areas mapped are small areas
of Altvan, Anselmo, and Goshen soils. Inclusions make
up less than 10 percent of the total area mapped.

Most areas are in native grass and are used for grazing
and hay. Only a few tracts are cultivated. Conservation
of moisture is the main management problem. Soil blow-
ing also is a hazard. Proper range use conserves moisture
and controls erosion in areas of native grass. The use of
crop residue is effective in cultivated arveas. Stubble
mulching is desirable if winter wheat is the main crop.
(Tuthill: Silty range site, capability unit IITe-2, wind-
break group 1. Manter: Sandy range site, capability unit
ITIe-2, windbreak group 1)

Tuthill and Manter soils, 3 to 5 percent slopes (TuB).—
This mapping unit is on tablelands in the northern part
of the county. Many areas contain both Tuthill and
Manter soils, but some contain only one or the other. Tut-
hill soils make up the longer and smoother slopes, and
Manter soils the upper part of slopes. The texture of
the surface layer of both soils ranges from loam to fine
sandy loam.

Included in some of the areas mapped are small areas
of Altvan, Anselmo, and Goshen soils. Inclusions make
up less than 15 percent of the total area mapped.

Most areas are in native grass and are used for grazing
and hay. Only a few small tracts are cultivated. Conser-
vation of moisture and control of water erosion and soil
blowing are the management problems. Proper range use
controls erosion in areas of native grass. Stubble mulch-
ing or contour stripcropping, in combination with the
use of crop residue, is effective in cultivated areas.
(Tuthill : Silty range site, capability unit ITTe-8, wind-
break group 1. Manter: Sandy range site, capability unit
IITe-3, windbreak group 1)

Tuthill and Manter soils, 5 to 9 percent slopes (TuC).—
This mapping unit is on tablelands in the northern part
of the county. It occurs in an irregular pattern, and
some areas lack one or the other of the major soils. Tuthill
soils make up the longer, smoother slopes, and Manter
soils generally the shorter slopes. The texture of the sur-
face layer is commonly loam to fine sandy loam. The
depth to lime is only about 16 inches in the Manter soils.

Included in some of the areas mapped are small areas
of Altvan, Anselmo, and Goshen soils. Inclusions make
up less than 15 percent of the total area mapped.

Most areas are in native grass and are used for grazing
and hay. Only a few small tracts arve cultivated. Con-
servation of moisture and control of soil blowing and
water erosion are management problems, Proper range
use provides adequate control of erosion in areas of native
grass. In cultivated arveas, suitable combinations of stub-
ble mulching, contour farming, stripcropping, terracing,
and the use of grasses and legumes are needed for adequate

erosion control. (Tuthill: Silty range site, capability unit
IVe-3, windbreak group 1. Manter: Sandy range site,
capability unit IVe-3, windbreak group 1)

Ulysses Series

This series consists of deep, friable, gently sloping to
rolling, dark-colored, silty soils that formed in loess. These
soils are on uplands throughout most of the county.

The surface layer, about 5 inches thick, is grayish-brown
silt loam that 1s soft to slightly hard when dry and
friable when moist. The subsoil, about 5 inches thick, is
brown silt loam that has weak prismatic and moderate
subangular blocky structure. It is slightly hard when
dry and friable when moist,

The underlying material is friable, very pale brown
to pale brown, calcareous silt loam. It has weak pris-
matic structure in the upper part.

Ulysses soils are well drained and ave moderately fer-
tile. Surface runoff is medium, permeability is moderate,
and the water-holding capacity is high.

Many areas in the southeastern part of the county are
cultivated. In other parts of the county, most of the
areas are in native grass and arve used for grazing and
hay. The native vegetation consists of mid and short
grasses.

Ulysses soils in this county are mapped only with
Keith and Colby soils.

Profile of a Ulysses silt loam, located 1,140 feet north
and 700 feet west of the SE. corner of sec. 15, T. 40 N.,
R. 41 W, in native grass:

A11—0 to 3 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; soft, very friable;
neutral; abrupt, smooth boundary,

to 5 inches, grayish-brown (10YR 5/2) silt loam,

very dark grayish brown (10YR 3/2) when moist;

weal, fine, subangular blocky structure breaking to
weak, fine, granular; slightly hard, friabl~: neutral ;
clear, smooth boundary.

B2—5 to 10 inches, brown (10YR 5/8) silt loam, dark brown
(10YR 4/3) when moist; weak, medium, prismatic
structure breaking to moderate, medium, subangular
blocky; thin patchy clay films; slightly hard, fri-
able; mildly alkaline; abrupt, wavy boundary.

C1—10 to 18 inches, very pale brown (10YR 7/3) silt loam,
pale brown (10YR 6/3) when moist; weak, medium,
prismatic structure; slightly hard, friable; moder-
ately alkaline; calcareous; gradual, smooth bound-
ary.

(2—18 to 56 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; structureless; soft, friable;
moderately alkaline; calcareous; grades to very fine
sandy loam at a depth of 56 inches.

The A horizon ranges from 4 to 7 inches in thickness and
from silt loam to very fine sandy loam in texture. The B
horizon ranges from 5 to 12 inches in thickness and has
little or no increase in clay content over the surface layer.
In some places this layer is entirely caleareous or is calcare-
ous in the lower part. The depth to lime ranges from 5 to 15
inches. In places underlying material grades to very fine
sandy loam, which may be underlain by fine sand.

Ulysses soils have a less clayey subsoil than Keith soils,
and they are calcareous nearer the surface. They are deeper
to lime than Colby soils. Lime is closer to the surface in
Ulysses soils than in Oglala soils.

Ulysses-Colby complex, sand substratum, 3 to 9
percent slopes (UcC).—Ulysses soils make up 60 to 70
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percent of this complex, and Colby soils 30 to 40 percent.
This complex is on undulating benches along the White
River in the western part of the county. The Ulysses
soils are on side slopes, and the Colby soils are on the
upper slopes of ridges and knolls. The slope is mostly
less than 5 percent, though the range is from 3 to 9
percent.

In most places the upper horizon of both soils is very
fine sandy loam. The surface layer of Ulysses soil is
lighter colored than that in the profile described as typi-
cal for the series. The texture throughout both the Ulys-
ses and Colby soils is coarser than that in the typical
profiles.

Small areas of Anselmo soils are included in the areas
mapped.

Most areas of this complex are in native grass and
are used for grazing. Control of water erosion and control
of soil blowing are management problems. Droughtiness is
a hazard. Proper range use provides adequate erosion
control in areas of native grass. Various combinations
of stubble mulching, use of crop residue, stripcropping,
and terracing are needed in cultivated areas. (Ulysses:
Silty range site, capability unit ITTe-1, windbreak group
2. Colby: Thin Upland range site, capability unit IVe-5,
windbreak group 2)

Valentine Series

This series consists of deep, loose, light-colored, sandy
soils on rolling to hilly uplands in the southeastern and
northern parts of the county. These soils formed in sand
deposited or locally reworked by wind.

In a typical profile, the surface layer, about 3 inches
thick, is light brownish-gray, loose fine sand. Below this
is a transitional layer, about 6 inches thick, of loose,
pale-brown fine sand that has very weak subangular
blocky structure.

The underlying material to a depth of 60 inches is
very pale brown fine sand. It is structureless and loose.

Valentine soils are excessively drained. Surface run-
off is very slow, permeability is very rapid, and the
water-holding capacity is low. Moisture is released read-
ily to plants. The fertility is low, and soil blowing is
a hazard.

All areas are in native grass and are used for grazing.
The native vegetation consists mainly of tall and mid
grasses.

Profile of Valentine fine sand, rolling, located in the
SE1 sec. 14, T. 35 N, R. 42 W, in native grass:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) fine sand,
dark brown (10YR 4/3) when moist; single grain;
loose ; neutral; clear boundary.

AC—3 to 9 inches, pale-brown (10YR 6/3) fine sand, brown
(I0YR 5/83) when moist; very weak, medium, sub-
angular blocky structure or single grain; loose; neu-
tral; gradual boundary.

C—9 to 60 inches, very pale brown (10YR 7/3) fine sand,

pale brown (10YR 6/3) when moist; single grain;
loose ; neutral.

The combined thickness of the surface layer and the tran-
sitional layer ranges from 3 to 15 inches. In many places
there is no AC horizon. In a few places in the southeastern
part of the county, the underlying material changes to cal-
careous sandstone and very fine sand below a depth of 50
inches. In the northern part of the county, the underlying
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mat;erial in many places is stratified with fine to coarse
sand.

Valentine soils are lighter colored and coarser textured
than Anselmo and Dunday soils. They are not calcareous
like Bankard soils.

Valentine fine sand, rolling (3 to 18 percent slopes)
(VaC).—This soil is on a succession of rounded ridges and
knolls in the southeastern part of the county. The slopes
ave short, mostly less than 150 feet in length. This soil
has the profile described as typical for the series.

Included in some of the areas mapped are small areas
of Dunday, Elsmere, and Tassel soils. Dunday and Els-
mere soils are in swales and valleys. Tassel soils occur
where the wind-deposited sand thins out over weakly
cemented sandstone. Sand blowouts, mostly less than 3
acres in size, occur in some areas. Inclusions make up less
than 15 percent of the total area mapped.

All of this soil is in native grass and is used for grazing.
Control of soil blowing is the main management prob-
lem. Proper range use is the best means of controlling
erosion. Smoothing, seeding, mulching, and fencing are
needed to restore the grass cover in blowouts. (Sands
range site, capability unit VIe-2, windbreak group 7)

Valentine fine sand, hilly (15 to 35 percent slopes)
{VaD).—This soil is on uplands in the southeastern part
of the county. The shorter slopes are generally angular
in shape and are less than 150 feet in length. The areas
arve less than 300 acres in size.

The surface layer is less than 8 inches thick and is
only slightly darker colored than the underlying sand.
Sand blowouts that range up to 5 acres in size are com-
mon. Included in some of the areas mapped are small
areas of Dunday and Elsmere soils. Inclusions make up
less than 10 percent of the total area mapped.

All of this soil is used for grazing. Control of soil
blowing is the main management problem. Proper range
use is the most practical means of control. Steepness and
irregularity of slopes make mechanical treatment im-
practical. (Choppy Sands range site, capability unit
VIIe-1, windbreak group 7)

Valentine sand (3 to 30 percent slopes) (Vs).—This soil
is on rolling tablelands in the northern part of the
county. The areas range up to 1,000 acres in size. Most
slopes ave less than 18 percent, but some of the areas
mapped have a gradient up to 30 percent.

In many places the underlying material is coarser tex-
tured sand than that in the profile described as typical
for the Valentine series. It generally is stratified by size
and contains thin lenses of coarse sand and fine, rounded
quartz pebbles.

Included in some of the areas mapped are small areas
of Anselmo, Dunday, and Manter soils. These inclusions
are in the more gently sloping areas and make up less
than 10 percent of the total area mapped.

All of this soil is in native grass and is used for graz-
ing. It has good cover of mid and tall grasses, but care-
ful management is needed to control soil blowing and
to prevent the occurrence of sand blowouts. (Sands range
site, capability unit VIe-2, windbreak group 7)

Wanblee Series

This series consists of moderately deep, nearly level
to gently sloping, light-colored soils that have a very
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firm to firm clayey subsoil. These soils are in swales and
on foot slopes and fans in most parts of the county.

In a typical profile, the surface layer, about 38 inches
thick, is light brownish-gray, calcareous silt loam that
is soft when dry and friable when moist.

The subsoil is about 11 inches thick. The upper 3 inches
is brown, calcareous silty clay that has moderate colum-
nar structure. It is very hard when dry and very firm
when moist. The lower 8 inches is pale-brown, calcareous
silty clay that has weak prismatic and moderate blocky
structure. It is very hard when dry and firm when moist.

The underlying material is very pale brown, calcare-
ous silty clay and silty clay loam. It is structureless and
is hard when dry and firm when moist. In this material
are spots of salt segregation.

Wanblee soils are somewhat poorly drained. Moisture
is released slowly to plants, fertility is low, and tilth
is very poor. Runoff is slow to very slow, and water
ponds in low spots on the uneven surface. In these spots,
the surface layer is very thin and crusty.

These soils are mostly in native grass. Only a few scat-
tered tracts are cultivated. The native vegetation consists
of a sparse stand of mid and short grasses. The low
spots either are bare or have only a thin cover of grass.

Wanblee soils in this county are mapped only as a com-
plex with Wortman soils,

Profile of a Wanblee silt loam, located 1,100 feet west
and 400 feet north of the SE. corner of sec. 30, T. 36 N.,
R. 46 W., in native grass:

A2—0 to 8 inches, light brownish-gray (10YR 6/2) silt
loam, very dark grayish brown (10YR 3/2) when
moist; upper one-quarter inch is a thin, light-gray
(10YR 6/1) crust; moderate, fine, granular strue-
ture; soft, friable; moderately alkaline; calcareous;
abrupt, wavy boundary.

B21t—3 to 6 inches, brown (10YR 5/3) silty clay, dark
brown (10YR 4/3) when moist; moderate, fine and
medium, columnar structure breaking to moderate,
fine, blocky; clay films on peds; very hard, very
firm; light brownish-gray A2 material coats tops
and sides of columns; strongly alkaline; cal-
careous; abrupt, smooth boundary.

B22t—6 to 14 inches, pale-brown (10YR 6/3) silty clay,

dark brown (10YR 4/3) when moist; weak, coarse,
prismatic structure breaking to moderate, medium,

blocky; clay films on peds; very hard, firm;
strongly alkaline; calcareous; abrupt, smooth
boundary.

Cl—14 to 20 inches, very pale brown (10YR 7/3) silty

clay, brown (10YR 5/3) when moist; structureless;

hard, firm; strongly alkaline; calcareous; clear,
smooth boundary.

C2sa—20 to 36 inches, very pale brown (10YR 7/4) silty
clay, yellowish brown (10YR 5/4) when moist;
structureless; hard, firm; strongly alkaline; cal-
careous; common spots of salts; gradual boundary.

C3sa—36 to 60 inches, very pale brown (10YR 7/4) silty
clay loam, yellowish brown (10YR 5/4) when
moist; structureless; slightly hard, firm; strongly
alkaline; caleareous; many spots of salts.

The surface layer ranges from one-half inch to 4 inches
in thickness and from fine sandy loam to silt loam in tex-
ture. The subsoil ranges from 6 to 15 dinches in
thickness and from sandy clay loam to clay in texture, It
has weak to strong columnar structure in the upper 2 to 4
inches. The color, which depends upon the source of the
underlying material, ranges from grayish brown to yellow-
ish brown. In most places the thin surface layer and the

upper part of the subsoil are calecareous. The underlying
material ranges from silty clay loam to silt loam or very
soft siltstone.

Wanblee soils lack the water table that is present in
Minatare soils, and they have harder underlying materials.
They are lighter colored and more alkaline than Wortman
soils, and they have a thinner surface layer and subsoil.
They are less clayey than Hisle soils.

Wortman Series

This series consists of moderately deep to deep, nearly
level to gently sloping, dark-colored soils that have a
very firm clayey layer in the subsoil. These soils are in
swales and on foot slopes and fans on uplands in most
parts of the county.

In a typical profile, the surface layer is about 4 inches
thick. The upper 3 inches is grayish-brown silt loam that
1s soft when dry and friable when moist. The lower 1
inch 1s light brownish-gray very fine sandy loam that is
soft when dry and very friable when moist.

The subsoil is about 17 inches thick. The uppermost
3 inches is grayish-brown silty clay loam that has moder-
ate columnar and blocky structure. It is very hard when
dry and firm when moist. The middle 5 inches is grayish-
brown silty clay that has strong blocky structure. It is
very hard when dry and very firm when moist. The
lowermost 9 inches is pale-brown silty clay loam that
has moderate subangular blocky structure. It is hard
when dry and friable when moist.

The underlying material is very pale brown, calcareous
silt Joam that has weak subangular blocky structure. It
is slightly hard when dry and friable when moist. This
material contains many streaks and spots of soft lime
and salts. At a depth of about 37 inches, it becomes
pink silt loam or very soft siltstone.

Wortman soils are moderately well drained and are
moderately fertile. Runoff is slow, and permeability is
slow to very slow. Moisture is released slowly to plants.

Most areas are in native grass and are used for graz-
ing. A few areas are cultivated. The native vegetation
consists of mid and short grasses.

Profile of a Wortman silt loam, located in the SW1/,
SEl4, sec. 35, T. 87 N., R. 47 W., about 0.1 mile west of
drain and 100 feet north of road, in native grass:

Al—0 to 3 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, granular structure; soft, friable; neutral;
abrupt, smooth boundary.

A2—3 to 4 inches, light brownish-gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
when moist; weak, very thin, platy structure break-
ing to weak, fine, granular; soft, very friable; neu-
tral; abrupt, smooth boundary.

B21t—4 to 7 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, coarse, columnar structure break-
ing to moderate, medium, blocky; continuous clay
films; very hard, firm; mildly alkaline; clear,
smooth boundary.

B22t—7 to 12 inches, grayish-brown (10YR 5/2) silty clay,
dark brown (10YR 3/3) when moist; strong,
medium and fine, blocky structure; continuous clay
films; very hard, very firm; moderately alkaline;
clear, wavy boundary.

to 21 inches, pale-brown (10YR 6/3) silty clay
loam, dark brown (10YR 4/3) when moist; mod-
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erate, coarse and medium, subangular blocky struc-
ture; hard, friable; moderately alkaline; few fine
segregations of lime; clear, wavy boundary.
Cleasa—21 to 37 inches, very pale brown (10YR 7/3) silt
loam, brown (10YR 5/3) when moist; weak, me-
dium, subangular blocky structure; slightly hard,
friable; strougly alkaline; calcareous; many spots
and streaks of soft lime and salts; gradual bound-

ary.

C2—37 to 60 inches, pink (7.5YR 7/4) silt loam or very
soft siltstone, brown (7.5YR 5/4) when moist; struc-
tureless; slightly hard, friable; moderately alkaline;
caleareous,

The A horizon ranges from 4 to 10 inches in thickness
and from sandy loam to silt loam in texture. The lower part
of this layer ranges from light brownish gray to light gray
in color. The subsoil ranges from 7 to 25 inches in thick-
ness and has moderate to strong columnar structure in the
upper part. In places the lower part is calcareous. The
depth to lime ranges from 10 to 30 inches. The underlying
material ranges from pink to light yellowish brown in
color. In places bedded chalky shale and siltstone are at
a depth ranging from 25 to 50 inches.

Wortman soils are darker colored than Wanblee soils, and
their surface layer and subsoil are thicker and less alka-
line, They have a browner subsoil than Mosher soils, and
they usually do not have a water table. They have a thinner
surface layer than Dawes soils, they are more alkaline,
and their columnar structure is more pronounced.

Wortman-Wanblee complex (0 to 6 percent slopes)
(Ww).—Wortman soils make up 45 to 80 percent of this
complex, and Wanblee soils 20 to 55 percent. These soils
are 1 swales and on foot slopes and fans in most parts
of the county. They ave closely intermingled, and soil
differences occur within distances of only a few feet.
The slope is mostly less than 3 percent, though the range
1s from O to 6 percent.

The surface is uneven, and Wanblee soils occupy the
many slight depressions. Wortman soils are in_the inter-
vening areas, which are 1 to 6 inches above the depres-
sions. The soils of this complex have profiles like the
ones described as typical for their respective series.

The areas mapped in the vicinity of Batesland include
small aveas of Minatare and Mosher soils. In other parts
of the county, small areas of Kadoka, Manvel, and Min-
nequa soils are included in some of the areas mapped.
Inclusions commonly make up less than 20 percent of
the mapped area.

Most, of this complex is in native grass and is used
for grazing. Only a few areas are cultivated. Alfalfa is
the main crop. Tame grasses have been seeded in a few
fields that formerly were cultivated.

Wortman soils are suitable for crops, although the
claypan limits production. Wanblee soils are not suited
to crops, and their pattern of occurrence is such that
in most areas cultivation is impractical. (Wortman:
Claypan range site, capability unit IVs-2, windbreak
group 5. Wanblee: Thin Claypan range site, capability
unit VIs-1, no windbreak group)

Use and Management of the Soils

This section discusses the use and management of soils
as range, as cropland, for windbreaks, for wildlife, and
for engineering purposes.

Use of the Soils as Range?’

Most of Shannon County was once covered with native
grass, and about 87 percent still is. In all parts of the
county except where Keith and Rosebud soils are, crop-
land occurs only as isolated tracts within larger areas
of range. Mid and short grasses are common in much
of the county. Tall and mid grasses are dominant in the
extreme southeastern part of the county and in the areas
of the northern part where Valentine and Anselmo soils
are predominant. The rangeland is mostly rolling to
hilly. All of it except a few isolated mesas in arveas of
Badlands is accessible to livestock.

Native grass for pasture and hay is the most important
crop in the county. Beef cattle are the main kind of live-
stock, and breeding stock predominate. There are also
dairy cattle and horses and a few sheep.

Range sites and condition classes

A range site is a distinctive kind of range that, be-
cause of its particular combination of climate, soil, and
topography, is capable of producing certain kinds and
amounts of native vegetation. Grazing, drought, fire, till-
age, or other forces may change or destroy the vegeta-
tion, but the potential of a given site for grass production
remains the same.

The climax vegetation on a site consists of the plants
that make the best use of their natural environment and
are the most productive. These plants survive without
the benefit of fertilizer, irrigation, or cultivation. The
composition of the vegetation changes under intensive
grazing.

The plants on any given range site are grouped, ac-
cording to their response to grazing, as decreasers, in-
creasers, and invaders. Decreasers are plants in the cli-
max vegetation that tend to die out if the site 1s heavily
grazed. Generally they are the tallest perennial grasses
and forbs, and the ones most palatable to livestock.
Increasers are climax plants that become more abundant
as the decreasers decline but start to die out if heavy
grazing continues. They are generally shorter than the
decreasers and also less palatable to livestock. Invaders
are mostly annual grasses, weeds, and shrubs, not part
of the climax vegetation, that become established when
the climax vegetation has been overgrazed or otherwise
severely damaged.

Changes in plant cover can be controlled by manage-
ment of grazing. In appraising the condition of range
and planning its management, the basis for comparison
is the degree of departure from the climax vegetation
brought about by grazing use. Four range condition
classes are recognized: excellent, good, fair, and poor.
They indicate the difference between what is now grow-
ing 'on a particular site and the native vegetation that
once grew there. A range is in excellent condition if
76 to 100 percent of the vegetation is the same as that
in the climax vegetation. It is in good condition if the
percentage is 51 to 75, in fair condition if the percentage
is 26 to 50, and in poor condition if the percentage is less
than 26.

*By Rarem 8. Core, range conservationist, Soil Conservation
Service.



SHANNON COUNTY, SOUTH DAKOTA

The following are signs of improvement in range con-
dition: (1) the more palatable grasses are vigorous and
are spreading; (2) little bare ground is visible, and
there is an abundance of mulch; (8) grass is beginning
to cover old gullies, and there are no active raw gullies;
and (4) undesirable plants are few or lacking, and those
present are small and stunted.

The following are signs that range condition is deteri-
orating: (1) the more palatable grasses are thinning
out or are small and stunted, and the decreasers are
not, reproducing; (2) very little grass mulch is visible,
and areas of bare ground are spreading; (3) gully erosion
is active in the natural drainageways; (4) pricklypear,
fringed sagewort, curlycup gumweed, western ragweed,
plantain, and other undesirable indicator plants are in-
creasing; and (5) big bluestem, little bluestem, green
needlegrass, leadplant amorpha, and other desirable in-
dicator plants are gradually disappearing.

The soils of Shannon County have been grouped into
14 range sites, which are described in the following pages.

Unless a site contains only one soil, the soils are
identified only by the name of the series. Listing of the
series coes not mean that all of the soils of that series
are in the particular site. To find the classification of
the individual soils, refer to the “Guide to Mapping
Units” at the back of this soil survey.

SUBIRRIGATED RANGE SITE

This site consists of soils of the Elsmere, Lamo, and
Loup series. These are deep, nearly level, dark-colored
soils. They occur mainly in basing and valleys in or
adjacent to the sandhills. A few isolated tracts are in
spring-fed valleys and stream bottoms in the central and
northern parts of the county. The water table is near
the surface early in the growing season, but it recedes
to a depth of 20 to 60 inches by midsummer. Moisture
from the water table is available to plant roots during
most of the growing season.

Big bluestem, switchgrass, little bluestem, prairie cord-
grass, and indiangrass are the main decreasers in the
climax vegetation. Western wheatgrass and slim sedge
are increasers. Kentucky bluegrass, foxtail barley, Can-
ada thistle, and verbena are invaders,

This site is used mostly for native hay. It also pro-
vides good summer grazing.

If this site is in excellent condition, the total annual
yield is about 5,000 pounds, air-dry weight, per acre.

OVERFLOW RANGE SITE

This site consists of soils of the Bankard, Goshen, and
Haverson series, and Alluvial land. These are sandy to
clayey alluvial soils on bottom lands. The water table
is not within reach of plant roots, but occasionally the
soils receive additional moisture from stream flooding
and from runoff from adjacent upland slopes.

Big bluestem, green mneedlegrass, little bluestem,
prairie sandreed, and switchgrass are decreasers in the
climax vegetation. Western wheatgrass, needle-and-
thread, side-oats grama, blue grama, and inland saltgrass
are increasers. Curlycup gumweed, Japanese brome, com-
mon sunflower, Kentucky bluegrass, kochia, and western
ragweed are invaders.
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Some areas of this site are in alfalfa, but most areas
are used for grazing and native hay. Scattered stands
of native trees and shrubs along streams provide some
protection to livestock in winter.

If this site is in excellent condition, the total annual
yield is about 3,000 pounds, air-dry weight, per acre.

CLOSED DEPRESSION RANGE SITE

Hoven silt loam is the only soil in this site. This soil
has a claypan. It occupies closed depressions on uplands.
These depressions regularly receive runoff from the ad-
jacent slopes. The areas range from less than 1 acre to
40 acres in size. They lack outlets and consequently are
ponded until the water is slowly absorbed or evaporates.

Western wheatgrass is the main decreaser in the climax
vegetation. Small sedges and rushes are the main in-
creasers, and buffalograss is an increaser in some of the
drier areas. Foxtail barley, knotweed, and other invaders
take over if the areas are ponded for long periods.

Some areas of this site in the southeastern part of
the county are cultivated, and some small depressions
within cropped aveas are used for native hay. Elsewhere,
the site is used for grazing. Grazing this site when the
soils are wet causes the condition of the range to decline
because of trampling by livestock.

_If this site is in excellent condition, the total annual
yield is about 2,800 pounds, air-dry weight, per acre

SALINE LOWLAND RANGE SITE

This site consists of saline phases of the Hisle and
Swanboy series and of Minatare soils that have a high
water table. These are saline and saline-alkali soils. The
salts occur within the uppermost 15 inches because of a
fluctnating water table or the ponding of runoff. In the
western part of the county, the site is in narrow areas
along upland drains. In the southeastern part, it is on
flats in stream valleys and is only 2 to 8 feet above
the level of the adjacent Subirrigated range site.

Western wheatgrass, alkali sacaton, and green needle-
grass are decreasers in the climax vegetation in the west-
ern part of the county. In addition to these grasses,
prairie cordgrass, switchgrass, prairie sandreed, and al-
kali cordgrass are decreasers in the southeastern part.
Buftalograss, blue grama, and inland saltgrass are in-
creasers. Iochia, pursh seepweed, curlycup gumweed,
Russian-thistle, and foxtail barley are invaders. Kentucky
bluegrass is an additional invader in the southeastern
part.

This site is used almost entirely for grazing and hay.
The hay meadows are in the southeastern part of the
county.

If this site is in excellent condition, the total annual
yield is about 2,300 pounds, air-dry weight, per acre in
the western part of the county and about 3,500 pounds,
air-dry weight, per acre in the southeastern part.

SANDS RANGE SITE
This site consists of soils of the Valentine series. These
are deep, loose, coarse-textured, undulating to rolling
soils. They occur in the southeastern and northern parts
of the county.
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Sand bluestem, little bluestem, big bluestem, switch-
grass, and leadplant amorpha are decreasers in the climax
vegetation, Prairie sandreed and needle-and-thread are
important increasers. Others are blue grama, hairy
grama, sand dropseed, threadleaf sedge, field sagewort,
and yucea. Sandbur, western ragweed, annual brome, and
annual dropseed are invaders.

This site is used almost entirely for grazing.

Tf this site is in excellent condition, the total annual
yield is about 2,300 pounds, air-dry weight, per acre.

SANDY RANGE SITE

This site consists of soils of the Anselmo, Dunday,
Manter, and Tuthill series. These are deep, nearly level
to undulating, dark-colored, moderately coarse textured
soils. Most areas are in the southeastern and northern
parts of the county.

Prairie sandreed, little bluestem, sand bluestem, big
bluestem, and switchgrass are decreasers in the climax
vegetation. Western wheatgrass, needle-and-thread, blue
grama, sand dropseed, threadleaf sedge, and green sage-
wort are increasers. Sand sagebrush is an Increaser in
the northwestern part of the county. Annual brome,
western ragweed, common sunflower, Russian-thistle, and
plantain are invaders.

Small areas of this site are cultivated, but most of it
is used for grazing. The tall, warm-season decreasers
have almost disappeared from some areas, and inecreasers
make up a large proportion of the plant cover.

T this site is in excellent condition, the total annual
yield is about 2,100 pounds, air-dry weight, per acre.

SILTY RANGE SITE

This site consists of soils of the Altvan, Dawes, Haver-
son, Kadoka, Keith, Oglala, Richfield, Rosebud, Tuthill,
and Ulysses series, and Loamy land. These are moderately
deep and deep, permeable, medium-textured, nearly level
to sloping soils. This is an extensive site that occurs In
all parts of the county except where the Valentine soils
are predominant.

Western wheatgrass and green needlegrass and small
amounts of big bluestem, little bluestem, and prairie
sandreed are decreasers in the climax vegetation. Needle-
and-thread, blue grama, fringed sagewort, and small
amounts of threadleaf sedge are Increasers. Annual
brome, curlycup gumweed, plantain, Russian-thistle, and
pricklypear are invaders.

Where Keith and Rosebud soils are predominant, ex-
tensive aveas arve in crops. In the rest of the county,
this site is mostly in native grass and is used for graz-
ing and hay.

1 this site is in excellent condition, the total annual
yield is about 2,000 pounds, air-dry weight, per acre.

CHOPPY SANDS RANGE SITE

Valentine fine sand, hilly, is the only soil in this site.
This site occurs in the southeastern part of the county.
Tt differs from the Sands range site in that the slopes
are abrupt, irregular, and in places angular. Most slopes
have a gradient of 20 percent or more. Narrow ridges
and sharp peaks are common, and there are numerous
blowouts and dunes.
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Big bluestem, sand bluestem, little bluestem, and lead-
plant amorpha are decreasers in the climax vegetation.
Prairie sandreed and needle-and-thread are the major
increasers; and yucca, sand dropseed, blue grama, and
hairy grama are minor increasers. Sandbur and western
ragweed are invaders.

All of this site is used for grazing. Careful manage-
ment to prevent the occurrence of blowouts is needed.

If this site is in excellent condition, the total annual
yield is about 2,000 pounds, air-dry weight, per acre.

CLAYEY RANGE SITE

‘This site consists of soils of the Buffington, Kyle, and
Pierre series, and Clayey land. These are moderately
deep and deep, slowly permeable, moderately fine tex-
tured and fine textured, nearly level to sloping soils.
They occur in the western and northern parts of the
county.

Western wheatgrass and green needlegrass are the

principal decreasers in the climax vegetation. Blue grama,
buffalograss, and pricklypear are increasers. Annual
brome, curlycup gumweed, broom snakeweed, and com-
mon sunflower are invaders.
A small acreage of this site is in crops. Most areas are
in native grass and are used for grazing and hay. Short
grasses and pricklypear make up the plant cover in areas
that have been heavily grazed.

_If this site is in excellent condition, the total annual
yield is about 1,700 pounds, air-dry weight, per acre.

CLAYPAN RANGE SITE

This site consists of soils of the Mosher and Wortman
series. These are nearly level to very gently sloping soils
on slight rises between shallow depressions. They have
a moderately thick surface layer over a slowly permeable
claypan subsoil. This site occurs mostly in the eastern
half of the county.

Western wheatgrass and green needlegrass are the prin-
cipal decreasers in the climax vegetation. Blue grama,
buffalograss, needle-and-thread, fringed sagewort, and
pricklypear are increasers. Annual brome, curlycup gum-
weed, plantain, and common sunflower are invaders.

Small areas of this site are cultivated, but most of it
is used for grazing.

If this site is in excellent condition, the total annual
yield is about 1,600 pounds, air-dry weight, per acre.

SHALLOW RANGE SITE

This site consists of soils of the Canyon, Epping, Orel-
la, Penrose, Samsil, and Tassel series, Gravelly land,
and Terrace escarpments. These are shallow soils and
soil materials underlain by bedded geologic material at
a depth of 5 to 20 inches. Most of the underlying geo-
logic formations consist of relatively soft material inter-
bedded with cemented or hard layers. Only a few grass
roots penetrate the underlying material. These soils are
weakly to strongly calcareous. Large areas of this site
occur in all parts of the county.

Little bluestem, western wheatgrass, green needlegrass,
prairie sandreed, and, in places, big bluestem and sand
bluestem are decreasers in the climax vegetation. Side-
oats grama is a major increaser, and needle-and-thread,
blue grama, and threadleaf sedge are less important in-
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creasers. Broom snakeweed, plantain, curlycup gumweed,
and annual brome are invaders,

Most areas of this site are in native grass and are used
for grazing. Native grasses are most suitable for re-
seeding cropland to grass.

If this site is in excellent condition, the total annual
yield is about 1,600 pounds, air-dry weight, per acre.

THIN UPLAND RANGE SITE

This site consists of soils of the Colby, Manvel, and
Minnequa series. These soils are thin, friable, and high
in lime content. They formed in calcareous parent mate-
rial, This site occurs in all parts of the county.

Needle-and-thread, green needlegrass, and western
wheatgrass are decreasers in the climax vegetation. Side-
oats grama, blue grama, broom snakeweed, and thread-
leaf sedge are increasers. Curlycup gumweed and an-
nual plants are invaders.

This site is mostly in native grass and is used for graz-
ing. Some areas in the southeastern corner of the county
are cultivated.

If this site is in excellent condition, the total annual
yield is about 1,600 pounds, air-dry weight, per acre.

DENSE CLAY RANGE SITE

Swanboy clay is the only soil in this site. This dense,
nearly level to gently sloping soil occurs in the western
and northern parts of the county. It has a very thin,
crusty surface layer over a strongly alkaline subsoil. Per-
meability is very slow,

Western wheatgrass and green needlegrass are de-
creasers in the climax vegetation. There is no understory
of turf grass in the climax vegetation. American vetch,
yellow wild parsley, biscuitroot, and pricklypear are in-
creasers. Broom snakeweed, common sunflower, and
sweetclover are invaders,

All of this site is in native grass and is used for
grazing. The vegetation is sparse, and the ground be-
tween the wheatgrass plants is bare.

If this site is in excellent condition, the total annual
yield is about 1,200 pounds, air-dry weight, per acre.

THIN CLAYPAN RANGE SITE

This site consists of soils of the Hisle, Minatare, and
Wanblee series. These soils have a thin surface layer
over a claypan. The topography is uneven, and there
are many slight depressions that range from 2 feet to
many feet in width and to as much as 6 inches in depth.
The depressions have only a sparse cover of vegetation
and i places are bare because of ponding.

Western wheatgrass and green needlegrass are de-
creasers In the climax vegetation. Blue grama, buffalo-
grass, inland saltgrass, fringed sagewort, and prickly-
pear are increasers. Annual brome, broom snakeweed,
curlveup gumweed, plantain, and common sunflower are
invaders.

Almost all of this site is used for grazing. In many
areas, the range condition is moderately good to fair or
poor. If this site is grazed when the soils are wet, the
condition declines because of trampling by livestock.

If this site is in excellent condition, the total annual
yield is about 950 pounds, air-dry weight, per acre.

Range management practices

Conservation of water and control of erosion are the
major management needs for range improvement in this
county. Measures effective in meeting these needs include
proper degree of use; proper season of use; deferment
or distribution of grazing; range seeding; pitting and
contour furrowing; dune stabilization; control of fire,
brush, and weeds; mowing; and water spreading.

Proper degree of use, under which not more than half
the yearly growth of forage is eaten, benefits all the
range sites and especially the Sands site and the Choppy
Sands site. Proper season of use varies according to the
range site. Each site should be grazed when the vegeta-
tion grows best. The Silty site and the Clayey site are
examples of sites that produce cool-season grasses, such
as western wheatgrass and green needlegrass. The Shal-
low site and the Sands site are examples of sites that
produce warm-season grasses, such as bluestem and
prairie sandreed.

Deferment of grazing is the practice of excluding
livestock during part or all of the growing season. The
Shallow range site and the Sands range site are examples
of sites on which grazing should be deferred in summer
and early in fall. The Silty range site and the Clayey
range site are examples of sites on which grazing should
be deferred in spring and early in summer. Distribution
of grazing can be effected by fencing and by spacing
water facilities and salting areas. Examples of sites bene-
fited by the distribution of grazing are the Silty, Clayey,
Sands, and Shallow range sites.

Range seeding helps to establish grass on rangeland
that is in poor or fair condition and on cropland con-
verted to range. Native grass should be used. For example,
a mixture of western wheatgrass and green needlegrass
should be used on the Clayey range site and the %ilty
range site; a mixture of little bluestem and side-oats
grama on the Shallow range site; and a mixture of sand
bluestem, prairie sandreed, and little bluestem on the
Sands range site.

Range pitting helps to retard runoff and conserve mois-
ture and encourages the growth of the taller grasses.
It is beneficial if the range is in poor or fair condition
and the slope is less than 10 percent. Contour furrowing
also encourages growth of the taller grasses and is suit-
able if the slope range is up to 20 percent. Examples of
range sites benefited by pitting and furrowing are the
Sandy, Silty, Clayey, Shallow, and Claypan range
sites. Grazing of pitted areas should be deferred for two
growing seasons.

Dunes can be stabilized by smoothing, fencing, and
mulching the areas, or by establishing a cover of rye
or sudangrass and then seeding the range. Areas need-
ing dune stabilization occur within the Sands range site
and the Choppy Sands range site. Firebreaks are espe-
cially needed in the south-central and western parts of
the county where cropland areas, roads, and natural bar-
riers do not exist. Control of brush and weeds is particu-
larly needed on the Choppy Sands, Sands, and Sandy
range sites, if they are in fair condition.

Some range sites are suitable for use as hayland (fig.
10). The Subirrigated site and the Saline Lowland site
can be mowed annually. In cycles of wet weather, the
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Figure 10.—Crop of hay in an area of the Clayey range site. A wat er-spreading system distributes rainfall to best advantage.

Overflow site can be mowed each year without damage.
The sites on uplands should not be mowed more than
once in 2 years and should not be cleared of mulch. Some
parts of the Overflow, Clayey, and Silty sites are bene-
fited by water spreading.

Additional information about range management cah
be obtained from the local offices of the Soil Conserva-
tion Service and the Burean of Indian Aflairs.

Management of Cropland®

About 6 percent of the avea of Shannon County is
cropland. Much of this is in the southeastern part of
the county. Winter wheat is the main crop. Although
the acreage is small, cropland accounts for about 33 per-
cent of farm income 1n the county.

The cultivated soils in Shannon County need manage-
ment, that will conserve moisture, control erosion, and
maintain or improve tilth and fertility.

Conserving moisture and controlling erosion

In this county winter wheat is commonly grown in
a sequence with fallow. This practice results in water
erosion and soil blowing (fig. 11).

Measures needed to conserve moisture and to control
water erosion and soil blowing include use of crop resi-
due, stubble mulching, striperopping, a conservation crop-

¥y WALTER N. PARMETER, conservation agronomist, Soil Con-
servation Service,

ping system, terracing, contomr farming, grassed water-
ways, and emergency tillage,

Leaving crop residue on the surface or incorporating
it into the surface layer helps to maintain the organic-
matter content, to improve fertility and tilth, and to in-
crease the capacity of the soils to absorb and retain mois-
ture. The use of crop residue alone keeps soil losses to
a minimum and helps to conserve moisture in Kadoka
and Keith soils and in other nearly level, medium-tex-
tured soils.

Stubble mulching is a system of managing residue dur-
ing seedbed preparation, planting, and cultivation and
after harvest, in order to keep a protective cover on the
surface the year round (fig. 12). It is effective on all
cropland in the county and is especially so on Anselmo,
Buffington, Colby, and Manvel soils. The amount of resi-
due needed per acre depends on the texture of the soil.
Help in determining the correct amonnt for a given soil
can be obtained from the local office of the Soil Conser-
vation Service, from the Burean of Indian Affairs, or
from the county agent.

Stripcropping is the practice of alternating strips of
close-growing crops with strips of row crops ov fallow.
Striperopping at right angles to the prevailing wind
helps to control soil blowing. The Anselmo, Buflington,
and Kyle soils arve examples of soils that benefit from
such protection. Striperopping on the contour helps to
control water erosion on sloping soils of the Keith and
Rosebud series.
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Figure 11.—Soil material blown from Keith and Rosebud soils and deposited in a ditch along a highway. Keith and Rosebud soils are
used extensively for winter wheat.

A. conservation cropping system includes legumes and
tame grasses for soil improvement and high-residue crops
for control of erosion and conservation of moisture. These
crops reduce the need for other practices for control of
erosion, especially on such soils as Anselmo, Manvel, and
Pierre.

Terracing and contour farming, generally nsed in com-
bination, are effective practices for control of erosion

Figure 12.—Stubble residue from a previous crop on Keith soils
planted to winter wheat. Stubble mulch protects the soils and
cohserves moisture.

and conservation of moisture on eropland that has a slope
of more than 2 percent. Keith and Rosebud soils are
examples of soils that need such protection.

Grassed waterways are broad, grass-covered channels
built to carry runoft at a nonerosive rate. They ave most
likely to be needed in cultivated areas of Keith and Rose-
bud soils.

Ronghening the soil surface by listing, ridging, duck-
footing, or chiseling is an effective practice where there
is not enough crop residue or growing vegetation to pro-
teet the soils against blowing. Emergency tillage is most
likely to he needed on Anselmo, Buffington, Iaverson,
Kyle, and Tuthill soils, but it may be needed on any
cultivated soil during dry periods.

Maintaining tilth and fertility

Tilth and fertility are difficult to maintain in areas
that have limited precipitation. Effective measures for soil
improvement include the use of minimum tillage, high-
residue crops, and fertilization,

Fallowed fields should be tilled only enough to control
weeds. Frequent tillage of Dawes, Keith, Richfield, and
similar soils tends to pulverize the surface layer and to
impair the soil structure and tilth. These soils then pud-
dle and crust, fail to absorb water readily, and become
more susceptible to blowing and water erosion. Frequent
tillage of Keith and Richfield soils also leads to the
formation of a tillage pan, or traffic pan, just below plow
depth. Formation of a pan can be avoided by not work-
ing the soils when they are wet and by alternating the
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depth of tillage. A pan can be broken up by chiseling
every third or fourth year and by growing deep-rooted
legumes and grasses.

Growing high-residue crops helps to maintain the or-
ganic-matter content in Keith, Richfield, and similar
soils. Green manure and manure obtained from feedlots
help to maintain the organic-matter content in Anselmo
soils and other coarse-textured soils and in Colby soils
and other soils that are high in lime content.

The soils in Shannon County have been cultivated for
a relatively short time and generally have been produc-
tive without applications of commercial fertilizer. Soils
that are high in lime content (for example, Colby and
Haverson soils) ave likely to be low in available nitrogen
and phosphorus. A nitrogen deficiency shows up oceasion-
ally in fields of Keith, Rosebud, and similar soils that
have been in continuous cultivation for 40 years or more.
Nitrogen deficiencies are most likely to be evident in
years of above-average rainfall.

Recent field trials in neighboring Bennett County in-
dicate that winter wheat grown after fallow on Keith,
Richfield, and Rosebud soils shows little or no response
to applications of nitrogen and phosporus. Spring-sown
grain grown after another crop on Keith and Richfield
soils showed only = slight response to applications of
nitrogen.

Information about fertilization can be obtained from
the office of the county agricultural agent or from the
local office of the Soil Conservation Service.

Irrigating

About 750 acres in this county is irrigated. Most of
this acreage consists of Keith and Haverson soils. The
White River and wells in the southeastern part of the
county are potential sources of water for expansion of
irrigation. During periods of below normal precipitation,
the streamflow of the White River is not dependable.

Successful irrigation requires suitable soils, enough
water of good quality, and an efficient means of deliver-
ing the water. Good management requires a knowledge
of how to apply the water, when to apply it, and how
to distribute 1t evenly. Also, Keith and similar produc-
tive soils need to be fertilized if crops are to benefit
fully from irrigation. Higher planting rates and greater
inputs of labor are needed also, to make irrigation worth-
while.

Help in planning an irrigation system can be obtained
from the local offices of the Soil Conservation Service, the
Bureau of Indian Affairs, or the Agricultural Extension
Service of South Dakota State University.

Capability Groups of Soils

Capability classification is the grouping of soils to
show, in a general way, their suitability for most kinds
of farming. It is a practical classification based on the
limitations of the soils, the risk of damage when they
are used, and the way they respond to treatment when
used for the common field crops and pasture plants. The
classification does not apply to most horticultural crops
or to rice and other crops that have special requirements.
The soils are classified according to the degree and kind
of permanent limitation but without consideration of
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major and generally expensive alterations in slope, depth,
or other characteristics, and without consideration of
possible but unlikely major reclamation projects.

In the capability system, all kinds of soils are grouped
at three levels: the capability class, the subclass, and
the unit.

Capapinrry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIIL The numer-
als indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I. Soils have few limitations that restrict their
use. No soils in Shannon County are in class L.

Class II. Soils have moderate limitations that re-
duce the choice of plants or require moderate
conservation practices.

Class IIT. Soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV. Soils have very severe limitations that
restrict the choice of plants, require very care-
ful management, or both.

Class V. Soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland,
or wildlife food and cover.

Class VI. Soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuitable for cultivation and restrict
their use largely to grazing, woodland, or wild-
life.

Class VIIL. Soils and landforms have limitations
that preclude their use for commercial plant pro-
duction and restrict their use to recreation, wild-
life, or water supply, or to esthetic purposes.

CaPABILITY SUBCLAssEs are soil groups within one
class; they are designated by adding a small letter, e, w,
s, or ¢, to the class numeral, for example, IIe. The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage) ; s shows that the soil is limit-
ed mainly because it is shallow, droughty, or stony; and
¢, used in only some parts of the United States, shows
that the chief limitation is climate that is too cold or
too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢,
because the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict their
use.

CapaniniTy UNITs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to be similar in productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
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generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe-1 or IITe-2. Thus,
In_one symbol, the Roman numeral designates the ca-
pability class, or degree of limitation, and the small letter
indicates the subclass, or kind of limitation, as defined
in the foregoing paragraphs. The Arabic numeral specif-
lcally identifies the capability unit within each subclass.

Management by capability groups

In the following pages, the capability units in Shan-
non County are described, and use and management of
the soils are discussed.

Unless a unit contains only one soil, the soils are iden-
tified only by the name of the series. Listing of the series
does not mean that all of the soils of that series are in
the particular unit. To find the classification of the
individual soils, refer to the “Guide to Mapping Units”
at the back of this soil survey.

CAPABILITY UNIT Ile-1

This unit consists of soils of the Keith, Richfield, and
Rosebud series. These are deep and moderately deep,
very gently sloping silt loams and loams on uplands and
stream terraces. In most cultivated fields, they are slight-
ly eroded to moderately eroded.

These soils have good tilth, moderate to high water-
holding capacity, and moderate permeability. Water ero-
sion, soil blowing, and a periodic moisture deficiency
are hazards. Conservation of moisture, control of water
erosion and soil blowing, and improvement of fertility
and tilth are management needs.

Wheat, oats, barley, rye, corn, sorghum, alfalfa, and
tame grasses are suitable crops. Winter wheat, the main
crop, is grown in sequence with summer fallow. These
soils are well suited to trees and wildlife habitat.

Stubble mulching or a combination of crop-residue use
and contour farming helps to control erosion. Terraces
and field windbreaks also help to control erosion and to
conserve moisture. The use of tame grasses and alfalfa
in the conservation cropping system reduces the need
for erosion control measures. Grass cover keeps natural
drainageways from eroding.

CAPABILITY UNIT Ilc-1

This unit consists of soils of the Goshen, Keith, Rich-
field, and Rosebud series. These are deep and moderately
deep, nearly level silt loams and loams on uplands and
stream terraces.

These soils have good tilth, moderate to high water-
holding capacity, and moderate permeability. Periodic
moisture deficiency and soil blowing are hazards. Con-
servation of moisture is the main management need. Im-
proving fertility and tilth and maintaining the organic-
matter content are management problems. Control of
soil blowing is a secondary problem on fields that are
mismanaged.

Wheat, oats, barley, rye, alfalfa, corn, sorghum, and
tame grasses are suitable crops. Winter wheat, the main
crop, 18 grown in sequence with fallow. These soils are
well suited to trees and wildlife habitat.

The use of crop residue helps to conserve moisture
and to control erosion. Stubble mulching is beneficial
if the cropping system consists of winter wheat and sum-

mer fallow. Other measures generally are not required,
but contour farming, terracing, wind striperopping, and
windbreaks may be desirable in some areas.

CAPABILITY UNIT IIIe-1

This unit consists of soils of the Altvan, Kadoka,
Keith, Rosebud, and Ulysses series. These are moderately
deep and deep, very gently sloping to gently sloping silt
loams and loams on uplands. In many cultivated areas,
they are slightly eroded to moderately eroded.

These soils have good tilth, moderate to high water-
holding capacity, and moderate permeability. Water ero-
sion, soil blowing, and a periodic moisture deficiency are
hazards. Control of erosion, conservation of moisture,
and maintenance or improvement of fertility and tilth
are management needs.

Wheat, oats, barley, rye, corn, sorghum, alfalfa, and
tame grasses are suitable crops. Winter wheat is the main
crop. These soils are suited to trees and wildlife habitat.

A combination of stubble mulching and contour farm-
ing or of crop-residue use and terracing helps to con-
trol erosion and to conserve moisture where the crop-
ping system consists of winter wheat and summer fallow.
Crop residue can be used alone where tame grasses and
legumes are grown half the time. Field windbreaks help
to control erosion and conserve moisture. Grass cover
keeps the natural drainageways from eroding.

CAPABILITY UNIT Ile-2

This unit consists of soils of the Anselmo, Manter,
and Tuthill series. These are deep, nearly level and very
gently undulating, loamy and moderately sandy soils
on uplands. In most cultivated fields, the soils are slightly
eroded to moderately eroded.

These soils are easy to work. They take in water
readily and have moderate water-holding capacity. Per-
meability is moderate to moderately rapid. Cultivation
breaks down the structure of the surface layer and in-
creases susceptibility to soil blowing. Maintaining the
organic-matter content and improving fertility are man-
agement needs.

Wheat, oats, barley, rye, alfalfa, corn, sorghum, and
tame grasses are suitable crops. Winter wheat is grown
in some areas, but intensive management is required to
control soil blowing. These soils are suited to trees and
wildlife habitat.

Stubble mulching or a combination of crop-residue use
and wind striperopping helps to control soil blowing
and to conserve moisture. Ifield windbreaks and a erop-
ing system consisting of grasses and legumes are also bene-
ficial.

CAPABILITY UNIT IIIe-3

This unit consists of Tuthill and Manter soils, 3 to 5
percent slopes. These are deep, gently sloping loams and
very fine sandy loams on uplands. They have a fine sandy
loam and sandy clay loam subsoil. In fields that are
cultivated or have been cultivated, the soils are slightly
eroded to moderately eroded.

These soils have good tilth, moderate water-holding
capacity, and moderate to moderately rapid permeability.
The surface soil is susceptible to water erosion and soil



56 SOIL SURVEY

blowing. Control of water erosion and soil blowing, con-
servation of moisture, and improvement of fertility are
management needs.

Wheat, oats, barley, alfalfa, corn, sorghum, and tame
grasses are suitable crops. Winter wheat can be grown,
but if it is, aveas of fine sandy loam need intensive man-
agement to control soil blowing.

A combination of stubble mulching and contour farm-
ing or of crop-residue use and terracing helps to control
erosion and to conserve moisture.

CAPABILITY UNIT Hlw-1

This unit consists of soils of the Haverson series. These
ave nearly level, loamy, alluvial soils on bottom lands.
Trosion seldom occurs, but occasionally floods deposit
sediment on the soils.

The soils of this unit are flooded only about 1 year
out of 5. Deposition of sediment and debris is the main
hazard. Management that provides for adjustment to these
occasional periods of wetness is needed.

Corn, sorghum, wheat, oats, barley, rye, alfalfa, and
tame grasses are suitable crops.

The use of grasses, alfalfa, crop residue, and manure
improves the tilth and the fertility and increases the
organic-matter content. Grasses and alfalfa arve the crops
least affected by flooding.

CAPABILITY UNIT 1lis-1

This unit consists of the Dawes part of Richfield-Dawes
silt loams, 0 to 8 percent slopes. This soil has a thick sur-
face layer and a claypan subsoil. The claypan limits the
choice of crops in years when rainfall is low.

This soil has moderate fertility and high water-holding
capacity. The claypan slows moisture penetration and
prevents the deep rooting of plants. Maintaining the
organic-matter content and improving fertility and tilth
are management problems. Control of soil blowing is a
secondary problem.

Wheat, oats, barley, rye, alfalfa, and tame grasses are
suitable crops. Winter wheat is the main crop. Row crops
generally are not suitable.

Crop-residue use alone is adequate for control of ero-
sion, and it helps to maintain the organic-matter content
and to improve tilth. Stubble mulching is especially bene-
ficial if the cropping system consists of winter wheat
and summer fallow. The inclusion of grasses and legumes
in the cropping system helps to increase moisture intake
and to improve tilth and fertility.

CAPABILITY UNIT Iffs-2

This unit consists of the Altvan part of Richfield and
Altvan silt loams, 0 to 3 percent slopes. This soil is
underlain by gravel at a depth of 20 to 40 inches.

This soil has moderate natural fertility and good tilth.
The water-holding capacity is moderate. The underlying
material causes the soil to be droughty in years of low
rainfall. Conservation of moisture is the main manage-
ment need. Control of soil blowing is a secondary
problem.

Spring-sown grains, sorghum, alfalfa, and tame
grasses are suitable crops. Crop-residue use or stubble
mulching helps to conserve moisture and to control ero-

sion. Wind stripcropping helps to control blowing in
fields that have been mismanaged.

CAPABILITY UNIT Illc-1

Kadoka silt loam, 0 to 8 percent slopes, is the only
soil in this unit. This is a deep and moderately deep,
nearly level silt loam on uplands. It occurs in the north-
ern and western parts of the county, the areas that re-
ceive the least rainfall.

This soil has moderate natural fertility and good tilth.
The surface soil and subsoil have high water-holding
capacity, but the underlying material consists of bedded
siltstone. Conservation of moisture is the main manage-
ment need. Control of soil blowing is a secondary prob-
lem.

Wheat, oats, barley, rye, alfalfa, corn, sorghum, and
tame grasses are suitable crops. Winter wheat 1s the main
crop. This soil is suited to trees and wildlife habitat.

Crop-residue use alone is adequate for control of ero-
sion and helps to conserve moisture. Stubble mulching,
also, conserves moisture and controls soil blowing. Wind
striperopping helps to control soil blowing in areas that
have been mismanaged.

CAPABILITY UNIT Illc-2

This unit consists of soils of the Buffington and Haver-
son series. These are deep, nearly level, moderately dark
colored to light-colored, loamy to clayey soils on high
bottoms and on terraces. They are rarely flooded.

These soils are moderate to low in organic-matter con-
tent, low in natural fertility, and high in lime content.
They are somewhat droughty and blow readily if used
for annual crops. Improvement of organic-matter con-
tent and fertility, conservation of moisture, and control
of soil blowing are management needs.

Most areas are in native grass and are used for grazing
and hay. Alfalfa is the main crop on the few tracts used
for crops. Small amounts of small grain are grown also.

Crop-residue use and stubble mulching help to con-
serve moisture and to control soil blowing. The use of
tame grasses and alfalfa in the conservation cropping
system and the application of manure help to increase
the organic-matter content and to improve fertility.

CAPABILITY UNIT IVe-1

This unit consists of the Keith part of Keith-Colby
silt loams, 9 to 12 percent slopes. This is a deep soil on
uplands. In many cultivated fields, it is slightly eroded
to moderately eroded.

Tilth is good, and the water-holding capacity is high.
Organic matter has declined in the cultivated areas. Con-
sequently, erosion is a hazard in these areas if the soil
is not properly managed. Control of water erosion is
the main management need. Other management needs
include conservation of moisture, maintenance of the or-
ganic-matter content, and improvement of fertility and
tilth.

Wheat, oats, barley, rye, alfalfa, and tame grasses are
suitable crops. Winter wheat is the main crop. Row crops
generally are less suitable because of the slope. This soil
1s suited to trees.

A combination of stubble mulching, terracing, and con-
tour farming is needed to control erosion and to con-
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serve moisture. Grasses and legumes in the cropping sys-
tem help to maintain fertility and tilth. They also reduce
the need for mechanical measures. Grass cover helps to
keep natural drainageways from eroding.

CAPABILITY UNIT IVe-2

Kadoka silt loam, 5 to 9 percent slopes, is the only
soil in this unit. This is a moderately deep and deep, gently
sloping soil on uplands in the northern and western parts
of the county.

This soil has moderate fertility, good tilth, and mod-
erate water-holding capacity. Control of water erosion
is the main management need in cultivated areas. Other
needs are conservation of moisture, maintenance of
organic-matter content, and improvement of fertility and
tilth.

Winter wheat is the main crop grown in the few areas
used for crops, but oats, barley, rye, sorghum, alfalfa,
and tame grasses are also suitable crops. This soil is suited
to trees.

A combination of stubble mulching and contour farm-
ing or terracing helps to control erosion in intensively
cropped aveas. The inclusion of tame grass and legumes
in the cropping system reduces the need for other pro-
tective measures. Crop-residue use and contour farming
help to limit erosion. Grassed waterways control ero-
sion along natural drainageways.

CAPABILITY UNIT IVe-3

This unit consists of soils of the Anselmo, Manter,
and Tuthill series. These are deep, gently sloping, loamy,
and moderately coarse textured soils on uplands. Culti-
vated areas are slightly eroded to moderately eroded by
both wind and water.

These soils take in water readily but have only mod-
erate water-holding capacity. If cultivated, they lose or-
ganic matter rapidly and are readily susceptible to water
erosion and soil blowing. Maintenance of organic-matter
content and conservation of moisture are management
needs.

Wheat, oats, barley, rye, alfalfa, corn, sorghum, and
tame grasses are suitable crops. Winter wheat generally
is not suitable, because of the erosion hazard. These soils
are suited to trees and wildlife habitat.

Grasses and legumes in the cropping system about half
the time and the use of crop residue the other half keep
erosion losses to a minimum. Stubble mulching and wind
stripcropping help to control erosion in the more in-
tensively cropped areas. Field windbreaks are beneficial
in some areas.

CAPABILITY UNIT IVe—4

This unit consists of the Dunday part of the Dunday-
Valentine complex, 0 to 5 percent slopes. This is a deep,
loose, dark-colored loamy fine sand on uplands. Soil blow-
ing has occurred in the few areas that have been cultivated.
Most of these areas are now in native grass.

This soil has moderate natural fertility but low water-
holding capacity. Control of soil blowing is the main
management need.

Oats, barley, alfalfa, corn, and tame grasses are suit-
able crops. This soil is well suited to trees.

Very careful management is needed if this soil is
cultivated. The use of tame grasses and alfalfa in the

cropping system is necessary for control of erosion. Sum-
mer fallow is not suitable. An adequate cover of growing
crops or crop residue is needed continuously. During
periods when the soil is in annual crops, stubble mulch-
ing and wind stripcropping help to control soil blowing.

CAPABILITY UNIT IVe-5

This unit consists of soils of the Colby and Manvel
series. These are deep, light-colored, loamy to clayey soils
that are high in lime content. They are on gently sloping
to sloping uplands.

These soils are low in organic-matter content and in
natural fertility. If the surface is unprotected, they wash
and blow readily. Management, that increases the organic-
matter content, improves fertility, and controls erosion
is needed.

Many of the cultivated areas are in alfalfa, but wheat,
oats, barley, rye, sorghum, and tame grasses are also
suitable crops.

The use of grasses and legumes in the cropping system,
combined with crop-residue use or stubble mulching
when annual crops are grown, controls erosion and in-
creases the organic-matter content. Terraces, waterways,
and contour stripcropping help to control erosion in
sloping areas. Applications of manure increase the or-
ganic-matter content and improve fertility.

CAPABILITY UNIT IVe6

Pierre clay, 3 to 9 percent slopes, is the only soil in
this unit. It is a moderately deep clay soil on uplands.
In fields that are cultivated or have been cultivated, it
is slightly eroded to moderately eroded.

This soil has fair tilth and slow permeability. It takes
in water slowly and releases it slowly to plants. It has
moderate natural fertility and is low in organic-matter
content. Cultivation decreases the organic-matter content,
and the soil washes and blows. Control of erosion is
the main management need. Other needs are conservation
of moisture and improvement of organic-matter content,
fertility, and tilth.

Wheat, oats, barley, rye, sorghum, alfalfa, and tame
grasses are suitable crops. Alfalfa stands generally do
not survive dry years. Spring wheat is more suitable
than winter wheat.

Stubble mulching, in combination with either contour
stripcropping or terracing, controls erosion and conserves
moisture in areas continuously cultivated. Growing
grasses and legumes in the cropping system about half
the time improves tilth and organic-matter content. Crop-
residue use and contour farming help to control erosion.
Grass cover helps to keep natural drainageways from
eroding.

CAPABILITY UNIT IVw-1
This unit consists of the Elsmere part of Elsmere-
Loup loamy fine sands and the Lamo-Elsmere complex.
These are deep soils that have a moderately high water
table. They are in the southeastern part of the county.
In wet years the fluctuating water table drowns out
some crops. In dry years soil blowing is a hazard in
cultivated fields. Management that adjusts to these con-
trasting moisture conditions is needed.
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Alfalfa and tame grasses are the most suitable crops.
Small grains and corn can be grown under very careful
management,

CAPABILITY UNIT IVs-1

This unit consists of Kyle clay, alkali, 0 to 3 percent
slopes, and Kyle silty clay, 0 to 8 percent slopes. These
are deep soils on terraces and uplands. Some of the cul-
tivated areas have been slightly eroded by blowing.

These soils are very hard when dry and very firm and
plastic when wet. They take in water slowly and release
it slowly to plants. Permeability is slow. Unless the sur-
face layer is protected by vegetation, it granulates readily
and is susceptible to blowing.

Wheat, oats, barley, sorghum, alfalfa, and tame grasses
are suitable crops. Alfalfa usually does not survive pro-
longed dry periods. Spring wheat is better suited than
winter wheat, which is subject to winterkill. Only a few
small areas are in cultivation. Crop failures are frequent.

The use of crop residue and the inclusion of grasses and
legumes in the cropping system improve tilth, conserve
moisture, and control soil blowing. Stubble mulching or
a combination of crop-residue use and wind stripcrop-
ping helps to control erosion, conserve moisture, and
improve tilth in cropped areas.

CAPABILITY UNIT IVs-2

This unit consists of the Mosher part of the Mosher-
Minatare complex and the Wortman part of the Wort-
man-Wanblee complex. These are deep, nearly level and
gently sloping soils that have a moderately thick, silty
surface layer and a claypan subsoil. Most areas show
little or no evidence of soil blowing.

These soils have moderate natural fertility. They take
in water slowly and release it slowly to plants. The sur-
face layer is friable but has a tendency to puddle. The
claypan subsoil slows moisture penetration and restricts
root growth. Improving tilth, maintaining the organic-
matter content, and loosening the claypan are manage-
ment, problems.

Alfalfa is the main crop grown on the few areas used
for crops, but wheat, oats, barley, rye, and tame grasses
are also suitable. Row crops are not suitable.

The use of crop residue and the inclusion of grasses
and legumes in the cropping system improve tilth, ac-
celerate intake of soil moisture, and control erosion.
Stubble mulching is beneficial if high-residue grain crops
are grown.

CAPABILITY UNIT Vw-1

This unit consists of soils of the Lamo and Loup series.
These are deep, nearly level to gently sloping, sandy
to loamy soils in basins and valleys in or near the sand-
hills. The water table is at or near the surface early in
the growing season and rarely recedes to a depth below
4 feet late In summer.

Drainage generally is not practical. The soils are suited
to use as hayland, pasture, and wildlife habitat. Most
areas are used for hay meadows and pasture. Wells and
dugouts are sources of water for livestock.

CAPABILITY UNIT VIe-1

This unit consists of soils of the Colby, Kadoka. Keith,
Kyle, Minnequa, Oglala, Pierre, and Rosebud series, and

Clayey land and Loumy land. These are moderately deep
and deep, loamy to clayey soils on uplands.

The soils of this unit are too erodible for use as crop-
land and should be cultivated only enough to establish
trees or reestablish grasses. They are suitable for wind-
break plantings.

Most areas are in grass and are used for grazing and
hay. Proper range use helps to control erosion and to con-
serve moisture. Contour furrowing helps to slow runoft
and to restore the grass cover. Water for livestock is
obtained from wells, springs, dams, or dugouts. The
source depends on the nature of the underlying material.

CAPABILITY UNIT VlIe-2

This unit consists of soils of the Anselmo, Bankard,
and Valentine series. These are deep, moderately sandy
and sandy, loose soils that are too erodible for cultivation.
The unit includes nearly level soils on bottom lands and
undulating to moderately steep soils on uplands. The
soils are highly susceptible to blowing.

Proper range use helps to control soil blowing. Sand
blowouts can be treated and seeded to native grasses.
Shallow wells provide water for livestock in most areas.

CAPABILITY UNIT VIw-1

This unit consists of Alluvial land on bottom lands.
These areas are susceptible to damaging floods. Many
areas are narrow and have been cut by meandering
streams. Some small parcels are inaccessible. Streambank
erosion and deposition of sediment and debris are the
main hazards.

Most areas are in native grass and are used for grazing
and hay. In many areas there are clumps of native trees
and shrubs, which provide winter protection for livestock
and game animals. Small acreages along some streams
are used as garden plots.

Proper range use helps to minimize flood damage.
Water-retarding and grade-stabilizing structures help to
control floods in some areas.

CAPABILITY UNIT VIs-1

This unit consists of soils of the Hisle, Floven, Mina-
tare, and Wanblee series and a saline phase of the Swan-
boy series. These soils have a thin surface layer and a
dense clay subsoil. They are moderately to strongly alka-
line within a few inches of the surface.

Tilth is very poor, and the natural fertility is low.
Permeability is very slow. These qualities make the soils
unsuitable for cultivation. Maintaining a vegetative cover
is the main management problem.

Most areas are in native grass and are used for grazing.
Proper range use helps to maintain the grass cover. In-
terseeding with suitable grasses helps to improve pasture.
Areas now cultivated should be seeded to native grasses.

CAPABILITY UNIT VIs-2

This unit consists of soils of the Canyon, Epping,
Orella, Penrose, Samsil, and Tassel series. These are shal-
low, gently sloping to hilly, moderately sandy to clayey
soils on uplands.

The soils of this unit are too shallow for satisfactory
cultivation, and they are erodible if the vegetative cover
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is disturbed. Conservation of moisture and control of
erosion are management needs.

Proper range use helps to control erosion and to con-
serve moisture in areas in native grass. On most slopes,
contour furrowing and interseeding help to improve
range. Small areas of these soils that occur in larger cul-
tivated fields can be seeded to native grasses. Manure
should be applied prior to seeding. Wells and springs
provide water for livestock in areas of silty and moder-
ately sandy soils. Dams are the only source of water
in areas of clayey soils.

CAPABILITY UNIT VIle-1

Valentine fine sand, hilly, is the only soil in this unit.
It has steeper, more irregular slopes than the soils in
unit VIe-2. Soil blowing is a serious hazard. The main
management problem is maintenance of a vegetative cover
needed to control soil blowing.

The choppy, hilly topography makes mechanical treat-
ment impractical. Proper range use is the only effective
means of controlling erosion. Grazing should be deferred
if the range is in poor or fair condition. Blowouts should
be seeded by hand, mulched with hay, and fenced.

CAPABILITY UNIT VIIs-1

Swanboy clay is the only soil in this unit. This is a
strongly alkaline, dense soil that has a very thin, crusty
surface layer and an extremely hard subsoil.

Tilth is very poor, natural fertility is low, and per-
meability is very slow. These qualities make the soil
unsuttable for cultivation. Maintaining a vegetative cover
is the main management requirement.

All areas are used for grazing. Proper range use helps
to maintain the sparse grass cover.

CAPABILITY UNIT VIIs-2

This unit consists of soils of the Canyon, Epping,
Penrose, and Samsil series and of Gravelly land and
Terrace escarpments. All are on steep uplands. The soils
are shallow and are too steep for cultivation. Proper
range use is the only practical way of maintaining the
vegetative cover and controlling erosion. Most slopes are
so steep or so irregular that mechanical measures are
impractical. Grazing should be deferred if the range is
in poor or fair condition. Deep ravines in some areas
provide food and protection for game animals.

CAPABILITY UNIT VIHs-1
In this unit are eroded barren badlands and outcrops
of sandstone, siltstone, chalk, and shale. These areas sup-
port little or no vegetation. They are of use mainly as
scenery and for recreation.

Predicted Yields

Table 2 lists, for each soil in the county judged suit-
able for crops, the predicted average yields of winter
wheat, barley, oats, corn, and alfalfa. The predictions
are for dryfarmed soils under two levels of management.
Predictions of yields under irrigation are not available.
The acreage irrigated is small and is mostly in alfalfa.
The yield from two cuttings is about 2 to 2.5 tons per
acre.

Columns A of table 2 show yields that can be expected
under the kind of management that is commonly prac-
ticed in this county. The following are part of such a
management system: (1) winter wheat followed by sum-
mer fallow is the usual cropping sequence, though some
spring-sown grain and a little corn and sorghum are
grown for livestock feed; (2) alfalfa and tame grasses
are part of the cropping pattern but are not grown in a
systematic sequence and generally remain in the field
until the stand declines or fails; (3) crop residue is used
to some extent, but the objectives of stubble mulching
are seldom achieved; (4) weeds are controlled, but the
number of tillage operations required to do this causes
deterioration of soil structure and the formation of a
tillage pan; (5) most fallow fields are left bare in sum-
mer until winter wheat is sown; (6) water erosion and
soil blowing cause soil losses in some years; and (7) no
commercial fertilizer, barnyard manure, or green manure
is used.

Columns B show yields that can be expected under
the highest level of management that is practical. The
following are part of such a system: (1) using crop-
ping systems that supply organic matter and help to
maintain fertility and tilth; (2) controlling erosion and
conserving moisture by a combination of practices; (8)
using fertilizer in amounts indicated by soil tests and
field trials; (4) tilling at the proper time; (5) control-
ling weeds; and (6) using adapted varieties of seeds.

The predicted yields in table 2 were based on results
of field trials by the South Dakota State University, on
information furnished by farmers, on records kept by
the county office of the Agricultural Stabilization and
Conservation Service, and on observations by agricultur-
ists of State and Federal agencies. These predictions
were then compared with annual statistics of the South
Dakota Crop and Livestock Reporting Service (13).¢

The period of records and tests was 1950-65. During
this period, there were years when the moisture supply
was good and years when the supply was limited. Yields
from the same kind of soil differ from one field to an-
other, depending on past management and on the com-
bination of management practices currently used.

Use of the Soils for Windbreaks *

Sparse stands of ponderosa pine and cedar are scat-
tered in the hilly areas of the south-central, northeastern,
and southwestern parts of Shannon County. Scattered
stands of cottonwood and other broadleaf trees grow
along the main streams. Chokeberry, American plam,
and other shrubs are on stream bottoms and along ravines
in the hilly areas.

Some of the native trees are cut for fuelwood and
fenceposts. Very few are used for rough lumber, because
they have many limbs and are very crooked and in poor
condition,

Shannon County has very few completely effective
farmstead windbreaks. Some trees grow around most of
the farmsteads, but supplemental planting is needed for

*Italic numbers in parentheses refer to Literature Cited, p. 84.
"By FLMER L. WORTHINGTON, woodland conservationist, Soil
Conservation Service.
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TaBLE 2.—Predicted average acre yields of principal dryfarmed crops under two levels of management

[Yields in columns A are those to be expected under management commonl
improved management. Only soils suitable for crops are listed. Absence o

y practiced; yields in columns B are those to be expected under
f yield figure indicates that crop is not commonly grown on

the soil]
Winter Barley Oats Corn Alfalfa
wheat
Soil
A B A B A B A B A B
Bu Bu. Bu. Bu. Bu. Bu. Bu. Bu Tons Tons

Anselmo sandy loam, 0 to 5 percent slopes. - .o~ 19 25 16 19 23 30 25 31 1.1 1.6
Anselmo sandy loam, 5 to 9 percent slopes- .o 17 22 13 16 21 28 17 25 1.8 1.3
Buffington silty clay loam_ oo 20 26 17 21 19 25 16 25 1.3 1.8
Dunday-Valentine complex, 0 to 5 percent slopes:

Dinday soil oo oo | e 12 15 13 19 14 21 8 1.5

R P | I mpne) IR PEEEE EET TR EEEEES EEEEESEEEEE S e il it
Elsmere-Loup loamy fine sands:

LT L] SR iR R B EEP TR T EEEEEE FEE e e i e 1.7 2.5

T 1 e B Rt R tiel Rl eyt Ilal4yiel iat=0 ol il -
Goshen silt loam, 0 to 3 percent slopes- - oo 34 41 29 36 37 46 24 34 1. 4 2.1
Haverson loam, high, 0 to 3 percent slopes-— - -~~~ 14 23 11 15 19 31 e 1.3 2.0
Haverson loam, low, 0 to 3 percent slopes_ -~ 17 26 15 19 20 34 15 26 1.3 1.7
Haverson silty clay loam, 0 to 3 percent slopes_ oo 18 27 15 19 21 29 15 26 1.3 2.2
Kadoka silt loam, 0 to 3 percent slopes- - oo o--- 19 27 20 25 20 25 o |- 1.0 1.2
Kadoka silt loam, 3 to 5 percent slopes_ - - o--- 16 25 19 24 20 24 |- .9 1.1
Kadoka silt loam, 5 to 9 percent slopes. - - - oonnoo-- 14 23 16 20 17 b2 N S .7 1.0
Keith silt loam, 0 to 3 percent slopes_— oo oo 33 40 25 31 33 42 24 32 1.3 1.6
Keith silt loam, 3 to 5 percent slopes. - oo nooooo- 31 37 24 30 30 39 20 26 1.2 1.5
Keith-Colby silt loams, 9 to 12 percent slopes:

Keith 801l oo - o e oot 25 30 18 22 21 28 oo .9 1.1

Colby 80l - _ e 17 22 14 19 16 22 | ofeoooa- .7 .9
Keith-Rosebud silt loams, 0 to 3 percent slopes:

Keith S0l oo o o oo e 33 40 25 31 33 40 22 30 1.3 1.6

Rosebud $0il. - - e e 29 35 23 29 30 38 20 25 1.1 1.4
Keith and Ulysses silt loams, 5 to 9 percent slopes- - - ___.-. 27 35 22 28 25 33 16 20 1.0 1.3
Kyle silty clay, 0 to 3 percent slopes_ - - -ooooeooomoanno 13 17 13 17 17 22 | |eeaoo- .8 1.1
Manvel silty clay loam, 0 to 5 percent slopes. - oo 16 20 13 16 16 21 |- .6 1.0
Pierre clay, 3 to 9 percent slopes_ oo oo aoooo 12 16 12 14 16 21 oo .7 1.0
Richfield and Altvan silt loams, 0 to 3 percent slopes:

Riehfield 80ile o C C o C o e mm e 31 36 24 30 32 39 | o|eoeaae 1.2 1.5

Altvan s0il - - e eam e 20 26 16 21 18 29 | |eoo--- .7 1.2
Richfield and Altvan silt loams, 3 to 5 percent slopes:

Richfield s0il - - o - - o o e 28 36 22 28 28 35 | beooo 1.1 1. 4

Altvan SOt - o o e 17 24 15 20 17 27 | oo .6 1.1
Richfield-Dawes silt loams, 0 to 3 percent slopes:

Richfield 801l o - oo o e 31 36 24 30 33 40 1ol _o_.. 1.2 1.6

Dawes SOIle o - oo o e e e m e 24 28 19 23 26 32 |ofeeaeoo .9 1.3
Rosebud-Canyon loams, 5 to 9 percent slopes:

Rosebud 8011 - oo o e mm e eeam 23 30 19 24 23 30 16 21 .8 1.0

LT 1 P el Rt R b b R bbb deiuiel feidieiel felieieiel it I
Rosebud-Keith silt loams, 3 to 9 percent slopes:

Rosebud s0il. - - i cmmmam e m oo 24 31 20 25 24 30 15 22 .9 1.1

Keith s0ile e oo o o oo et mmmmm e = 32 40 23 32 33 42 20 26 1.2 1.5
Tuthill and Anselmo fine sandy loams, 0 to 3 percent slopes:

Tuthill $0ile e o oo e mmmmmmemm e memm e 17 27 18 24 20 26 13 16 1.0 1.3

Anselmo s0il - - e 15 25 16 19 15 21 11 14 .8 1.2
Tuthill and Anselmo fine sandy loams, 3 to 9 percent slopes:

Tuthill SOil. o o o o e cemmmm e mm e - 17 24 16 20 18 24 12 16 .9 1.4

Anselmo 01l - - o e emmm e 14 21 13 16 13 19 10 13 .7 .9
Tuthill and Manter soils, 0 to 3 percent slopes:

Tuthill S0ile oo o o e m - 17 25 20 25 20 24 13 16 1.0 1.3

Manter S0il - o - o e e 16 21 16 20 18 23 12 15 .8 1.0
Tuthill and Manter soils, 3 to 5 percent slopes:

Tuthill 801l - o e m 16 23 19 24 18 24 12 15 1.0 1.3

Manter 80l - - - e e 14 20 15 19 17 22 11 14 .7 .9
Tuthill and Manter soils, 5 to 9 percent slopes:

Tuthill 80ile oo o o o e e mcmmm e mm e 14 20 17 22 15 21 10 13 .9 1.2

Manter 80il . - - o - e 12 17 13 18 15 20 10 13 .7 .9
Ulysses-Colby complex, sand substratum, 3 to 9 percent slopes:

Ulysses S0l oo oo 17 21 14 18 16 20 | |eeooas .6 7

Colby 801l o - o e 13 17 10 12 12 T R R .4 .6
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keeping snow from drifting into farmyards, for pro-
tecting livestock, fruit trees, and gardens, and for pro-
viding food and cover for wildlife. None of the experi-
mental windbreak plantings made by the Northern Great
Plains Field Station of Mandan, North Dakota, were in
Shannon County.

Field windbreaks protect cropland from soil blowing
and hold snow on the fields. One-row windbreaks are
usually adequate for Keith and Rosebud soils in the south-
eastern part of the county, where most of the cropland
occurs. Field windbreaks are especially needed in culti-
vated areas of Anselmo, Dunday, Manter, and Tuthill
soils.

Information about the establishment and care of wind-
breaks can be obtained from the local offices of the Soil
Conservation Service, the county agent, or the Bureau
of Indian Affairs. Among the necessary practices are
adequate preparation of the planting site and protection
of the trees against fire, insects, disease, and grazing.

Windbreak groups

Some species of trees and shrubs grow well only. on
certain soils, and a few grow well on many soils. Some
soils are not suitable for tree plantings. The soils in
Shannon County that are suitable for tree plantings are
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placed in seven windbreak groups. In these groups the
soils are identified only by the name of the series, Listing
of the series does not mean that all of the soils of that
series are in the particular group. To find the windbreak
group of any given mapping unit, refer to the “Guide to
Mapping Units.”

Table 8 shows the estimated condition and height of
various trees and shrubs at 20 years of age for each wind-
break group in the county. Some of the estimated heights
are based on actual measurements. Both the condition and
height indicate potentials for growth where the trees
planted are given adequate care and treatment. The cri-
teria for condition classes are as follows:

Good. One or more of the following conditions apply:
leaves or needles are normal in color and growth; only
small amounts of deadwood are within the live crowns;
evidence of damage by disease, insects, and climate is
limited ; slight evidence of suppression or stagnation may
exist.

Fair. One or more of the following conditions generally
apply: leaves or needles are obviously abnormal in color
and growth; substantial amounts of deadwood are with-
in the live crowns; evidence of moderate damage by
disease, insects, and climate is obvious; definite suppres-
sion or stagnation exists; the current year’s growth is
less than normal.

TaBLE 3.—Estimated condition and height of trees and shrubs in windbreaks at 20 years of age

[Condition represented as G—good; F—fair; P—poor. No height range given for poor condition]

Windbreak Windbreak Windbreak Windbreak Windbreak Windbreak Windbreak
group 1 group 2 group 3 group 4 group 5 group 6 group 7
Species .
Con- | Height | Con- | Height | Con- | Height | Con- | Height | Con- | Height | Con- | Height | Con- Height
dition dition dition dition dition dition dition
Trees: Ft. Ft. Ft. Ft. Fe. Ft. Ft.
Black Hills spruce P F 17-19 ' P |__._.__ G 1820 | P [___.__. P ) P
Boxelder ) S F 15-17 | P | ___ F 14-16 | P |____.___ P ) O
Chinkota elm G 22-24 | G 24-26 | G 23-25 | G 23-27 | F 10-12 | F 14-16 | P e
Colorado blue spruce | P |_______ F 17-19 |\ P | __ G 18-20 | P |L______ P . | O P
Cottonwood P __ P P F 28-30 | P |_____._ F 20-24 | P |_______
Crab apple F 11-13 | G 11-13 | F 10-12 | F 11-13 | P ... P P
Diamond willow Pl P . P G 9-10 | P |__.___. F 8-9 P
Eastern redcedar G 11-13 | G 10-12 | G 13-15 | G 12-14 | F 5-7 P F 8-10
Golden willow P | S P P G 24-26 | P |_______ F 14-16 | P |_______
Green ash G 14-16 | G 14-16 | G 14-16 | G 16-18 | F 9-11 | F 9-11 | P |_______
Hackberry G 16-18 | G 12-14 | G 12-14 | G 12-14 | P |___.___ P P _.
Harbin pear G 11-13 | G 11-13 | F 9-11 | G 10-12 | F 4-6 Pl )
Honeylocust F 20-22 | F 18-20 | G 24-26 | G 2022 | P |_______ F 14-16 | P |_______
Ponderosa pine G 18-20 | G 18-20 | G 15-17 | G 16-18 | F 9-11 | P _______ F 12-14
Purple-osier willow P P .. P G 9-10 | P |______. F 8-9 | o
Rocky Mountain
cedar G 11-13 | G 10-12 | G 13-15 | G 12-14 | F 5-7 P F 8-10
Siberian elm G 22-24 | G 24-26 | G 23-25 | G 23-27 | F 10-12 | F 14-16 | P [_______
White willow P P Pl . G 24-26 | P |____.__. F 14-16 | P |_______
Shrubs:
American plum G 5-6 G 7-8 F 4-5 F 4-5 P P P ..
Buffaloberry Fr 56 | F 5-7 G 5-7 | F 57 | F 34 | F 3-4 | P _______
Caragana G 8-10 | G 8-9 G 6-8 G 7-9 | F 34 | P | __ P
Chokecherry F 8-11 | G 811 | G 8-10 | G 810 | P |__.__.. ) S P P
Cotoneaster G 4-5 G 4-5 G 4-5 G 45 | P ... P )
Honeysuckle F -6 | G 6-8 | F 57 | F 57 |P ... P P
Lilac G 4-5 G 6-7 G 4-5 | F 4-5 | F 3-4 | P |_______ P
Nanking cherry P F 4-5 | F 4+-5 | F 4-5 P . __ | . P
Russian-olive F 15-17 | F 15-17 | F 12-14 | F 12-14 | F 8-9 F 8-9 P
Sand cherry F 3-4 F 34 | G 4-5 F 3-4 F 3-4 F 34 P
Three-leaf sumac F 45 | F 4-5 | G 56 | F 4-5 | F 4-5 | F -5 | P | __
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Poor. One or more of the following conditions apply:
leaves or needles are very abnormal in color and growth;
very large amounts of deadwood are within the live
crowns; evidence of extensive damage by disease, insects,
and climate is obvious; severe suppression, stagnation,
or decadence exists; the current year’s growth is neghi-
gible.

WINDBREAK GROUP 1

This group consists of soils of the Anselmo, Bankard,
Dunday, Manter, and Tuthill series. These are deep, mod-
erately coarse-textured soils on uplands and deep, coarse-
textured soils on bottom lands. They take in water readily
and release it readily to tree roots. In some places the
water table is at a depth of about 20 feet. Soil blowing
is a hazard. Stubble or vegetation should be left between
the rows of trees, and cultivation should be confined
to the tree rows.

These soils are good for windbreaks, Suitable broad-
leaf trees are Siberian elm, Chinkota elm, crab apple,
green ash, hackberry, Harbin pear, and honeylocust.
Hackberry should be used sparingly because of lack of
resistance to drought. Cottonwood, golden willow, and
white willow can be used on Bankard soils along the
Cheyenne River. Suitable conifers are eastern redcedar,
Rocky Mountain cedar, and ponderosa pine. Suitable
shrubs are American plum, buffaloberry, caragana, choke-
cherry, lilac, cotoneaster, honeysuckle, Russian-olive, sand
cherry, and three-leat sumac.

WINDBREAK GROUP 2

This group consists of soils of the Altvan, Buffington,
Colby, Goshen, Haverson, Kadoka, Keith, Oglala, Rich-
field, Rosebud, and Ulysses series and of Loamy land.
These are deep and moderately deep, medium-textured,
well drained and moderately well drained soils. Perme-
ability is moderately slow to moderately rapid. In most
areas of Haverson soils, the depth to the water table is
about 20 feet. Haverson soils occasionally receive extra
water from floods, and Goshen soils, in upland swales,
receive runoff from adjacent slopes. Contour cultivation
and terraces help to conserve moisture and to control
erosion in sloping areas. Clean cultivation between the
rows during the first few years helps to eliminate weeds,
which compete with the trees for moisture.

These soils are good for windbreaks. Suitable trees are
boxelder, Siberian elm, Chinkota elm, crab apple, green
ash, hackberry, honeylocust, eastern redcedar, Rocky
Mountain cedar, ponderosa pine, Black Hills spruce, and
Colorado blue spruce. Cottonwood, golden willow, and
white willow can be used on Haverson soils. Hackberry
should be used sparingly because of lack of resistance to
drought. Spruce trees require special management. Suit-
able shrubs are American plum, buffaloberry, caragana,
cotoneaster, chokecherry, lilac, honeysuckle, Nanking
cherry, Russian-olive, sand cherry, and three-leaf sumac.

WINDBRBAK GROUP 3
This group consists of soils of the Dawes, Kyle, Man-
vel, Minnequa, and Pierre series and of Clayey land.
These are deep and moderately deep, moderately fine
textured and fine textured soils on uplands and stream
terraces. Permeability is moderately slow to slow. These
soils take in water slowly and release it slowly to tree
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roots. Clean cultivation and careful management are
needed if trees are grown for windbreaks. On sloping
sites, contour planting and terraces help to conserve mois-
ture and stimulate tree growth.

Suitable trees are Siberian elm, Chinkota elm, crab
apple, Harbin pear, honeylocust, green ash, eastern red-
cedar, Rocky Mountain cedar, and ponderosa pine. Suit-
able shrubs are buffaloberry, caragana, chokecherry,
cotoneaster, lilac, honeysuckle, American plum, Nanking
cherry, Russian-olive, sand cherry, and three-leaf sumac.

WINDBREAK GROUP 4

This group consists of soils of the Elsmere, Lamo,
and Loup series and of Alluvial land. These are some-
what poorly drained to poorly drained, coarse-textured
to fine-textured soils on bottom lands and in subirrigated
basins and valleys. Some of the soils have a water table
high enough to limit the selection of trees. Alluvial land
is subject to floods of short duration, and the water table
generally is at a depth below 10 feet.

Cottonwood, golden willow, white willow, ponderosa
pine, Black Hills spruce, and Colorado blue spruce are
suitable for windbreaks on all of the soils of this group.
Except for the wetter areas, suitable trees also include
boxelder, Chinkota elm, Siberian elm, crab apple, green
ash, hackberry, Harbin pear, honeylocust, eastern red-
cedar, and Rocky Mountain cedar. Suitable shrubs are
American plum, buffaloberry, caragana, chokecherry,
cotoneaster, honeysuckle, lilac, Nanking cherry, and Rus-
sian-olive.

WINDBREAK GROUP 5

This group consists of soils of the Mosher and Wort-
man series. These are deep soils that have a moderately
thick silt loam surface layer and a dense clay subsoil
that contains moderate amounts of sodium and other salts
in the lower part. Permeability is very slow. The clay-
pan restricts the movement of water and the development
of plant roots.

Suitable trees for windbreaks are Siberian elm, Chin-
kota elm, green ash, Harbin pear, eastern redcedar, Rocky
Mountain cedar, and ponderosa pine. Suitable shrubs are
buffaloberry, caragana, lilac, Russian-olive, and three-
leatf sumac.

WINDBREAK GROUP 6

Minatare soils (0 to 2 percent slopes) are the only
soils in this group. These are saline-alkali soils that are
moderately wet because the water table is high. Per-
meability is slow to very slow.

Minatare soils are strongly saline and are marginal
for tree planting. Suitable trees for windbreaks are cot-
tonwood, Siberian elm, Chinkota elm, green ash, and
honeylocust. Suitable shrubs are buffaloberry, diamond
willow, purple-osier willow, Russian-olive, and three-leaf
sumac.

WINDBREAK GROUP 7

This group consists of soils of the Valentine series.
These are deep, light-colored, loose, coarse-textured soils
on uplands. Water enters these soils easily and passes
rapidly through them to the water table, which is usually
at a depth of more than 20 feet. These soils blow easily,
so, ordinarily, their grass cover should not be disturbed.
If windbreaks are needed to protect winter feedlots and
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ranch headquarters, the trees should be planted in shallow
furrows and should not be cultivated.

Suitable trees for windbreaks are eastern redcedar,
Rocky Mountain cedar, and ponderosa pine. Siberian elm,
green ash, Russian-olive, American plum, and lilac will
grow under intensive care.

Wildlife ©

Wildlife is an annual crop of the land, and the kinds
and numbers of wildlife in any area depend on the
nature of the soils and on the use and management of
the soils.

Deer, antelopes, grouse, waterfowl, beavers, bobcats,
skunks, raccoons, baﬁgers, prairie dogs, coyotes, and song-
birds are common in Shannon County. Bison were elim-
inated by hunting soon after the area was settled. Pheas-
ants were introduced as agriculture developed.

In this section, the distribution of wildlife is discussed
in relation to the 14 soil associations, which are shown
on the general soil map at the back of the survey and
are described in the section “General Soil Map.” Addi-
tional information on developing and improving wild-
life habitat can be obtained from the Soil Conservation
Service, the Bureau of Indian Affairs, or the South
Dakota Department of Game, Fish, and Parks.

Deer.—White-tailed deer and mule deer occur
throughout the county and are most numerous in the
wooded draws of the Oglala-Canyon association. The deer
population in the Keith-Rosebud association has in-
creased in recent years.

Pragrie grouse—There are large populations of grouse
in the Tuthill-Richfield association and moderately large
populations in the Oglala-Canyon and Kadoka-Epping as-
sociations. Sharp-tailed grouse are the most common.
Pinnated grouse are to be found throughout the county
but in such small numbers as to be unimportant.

Pheasants—The Keith-Rosebud association supports a
moderate population of pheasants. The cropland areas of
this association provide the only suitable habitat for
pheasants in the county.

Waterfowl.—Ducks are fairly common throughout the
county, wherever water supplies for livestock have been
developed, but the Valentine association is the only area
that provides an abundance of natural marshes and pot-
holes. Here the spring breeding population is about 15
ducks per square mile. Mallard and blue-winged teal are
the most common. Gadwall, shoveler, and pintail ducks
also nest in this area.

Antelope—Antelope number less than 100 in the
county. They are mostly in the Pierre-Samsil and Bad-
lands associations.

Furbearers—The most important furbearers in the
county are jackrabbits, cottontails, muskrats, minks, and
beavers. The population of jackrabbits and cottontails
is highest in the Keith-Rosebud association. Muskrats and
minks are in the marshy areas of the Loup soils in the
southeastern part of the county, and beavers live mostly
along White Clay Creek. Limited numbers of raccoons,
skunks, badgers, bobecats, and coyotes occur throughout
the county. Predator control programs have reduced the
number of coyotes.

*By LERoY A. SHEARER, biologist, Soil Conservation Service.
335-554—T71——F5

Fish.—Natural habitat for fish is scarce in this county.
Some farm ponds in the Oglala-Canyon, Kadoka-Ep-
ping, and Plerre-Samsil associations have been stocked
with bass and bluegills, and a few of the deeper, colder
ponds have been stocked with trout. Some fishing is pro-
vided in the White Clay Reservoir and the White and
Cheyenne Rivers.

Engineering Uses of the Soils’

This section provides information of special interest
to engineers, contractors, farmers, and others who use
soil as structural material or as foundation material
upon which structures are built. In this section are dis-
cussed properties of the soils that affect construction and
maintenance of roads and airports, building foundations,
pipelines, water-storage facilities, erosion control struc-
tures, drainage systems, irrigation systems, and sewage
disposal systems. Among the soil properties most impor-
tant in engineering are permeability, shear strength,
density, shrink-swell potential, water-holding capacity,
grain-size distribution, plasticity, and reaction. Infor-
mation concerning these and related soil properties are
furnished in three tables. The estimates and interpreta-
tions of soil properties in this section can be used to—

1. Make preliminary estimates of engineering pro-
perties of the soils, for the purpose of determin-
ing the feasibility of and planning the construc-
tion of farm ponds, irrigation systems, water-
spreading systems, diversions, terraces, and other
earthen structures.

2. Make preliminary evaluations of soil conditions
that will aid in selecting locations for highways,
airports, pipelines, and cables, and in planning
detailed investigations at the selected locations.

3. Locate probable sources of sand, gravel, clay, or
rock suitable for use as construction material,
4. Aid in the selection of industrial, business, resi-

dential, and recreational sites.

Supplement information obtained from other
published maps and reports and aerial photo-
graphs, for the purpose of making soil maps
and reports that engineers can use readily.

14

Tables 4, 5, and 6 provide soil interpretations useful
in engineering.

It should be emphasized, however, that they do not
eliminate the need for sampling and testing at the site
of specific engineering works involving heavy loads and
excavations deeper than the depths of layers here reported.
Even in these situations, the soil map is useful in planning
more detailed field investigations and for suggesting the
kinds of problems that may be expected.

Engineering classification systems

The engineering systems now most widely used to clas-
sify soils are the Unified system (76), and the system
developed by the American Association of State High-
way Officials (AASHO) (2).

The Unified soil classification system was established
by the Waterways Experiment Station, Corps of Engi-

7By OpeELL A. ALDRICH, agricultural engineer, Soil Conservation
Service.
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TaBLE 4.—Engineering test data

[Tests performed by the South Dakota Department of Highways in cooperation with the U.S. Department of Commerce, Bureau of Publie
Roads, in accordance with standard procedures of the American Association of State Flighway Officials (AASHO)]

) Classification
Mechanical analysis,! percentage
passing sieve
Underlying Liquid Plas-
Soil name and location material Depth limit ticity
index’ AASIHO Unified 2
No. 4} No. 10 | No. 40 [ No. 200
34-in. | (4.7 (2.0 (0.42 (0.074
mm.) | mm.) mim.) min.)
In. Pet.
Kadoka silt loam: Bedded silt 0-3 Jocemoo|omea e 100 93 46 13 | A-7-5(10) M1
SEY of see. 20, T. and silt- 3-8 e oo e 100 94 50 24 | A-7-6(16) MTL-CL
40 N, R. 41 W, stone. S—14 |- 100 99 85 48 21 | A-7-6(14) ML~-CL
0.8 mile W. of 14-21 | .. 100 98 84 42 25 | A-7-6(14) CL
road junction W, 21-30 |- 100 99 81 43 12 | A-7-5(10) ML
of Kyle, 200 feet
S. of road.
Keith silt loam: Loess. 0-7 |oooo|oooo b 100 86 33 11 | A-6(S) MIL-CL
0.15 mile N. and T—10 | 100 87 36 16 | A-6(10) CL
115 feet W. of 10-15 | oo 100 87 40 20 | A-6(12 CL
SE. corner of 1519 | 100 S6 40 20 | A-6(12 CL
sec. 26, T. 36 N, 19-25 1 oo 100 89 34 12 | A-6(%) MI-CL
R. 42 W. 25-32 ||| 100 91 30 7| A-4(8) MI-CL
32-40 ||| 100 79 29 6 | A-4(8) M1.-CL
40-48 || oee|eeoaos 100 68 29 6 | A-4(7) MT.~-CL
48-65 | |eem oo 100 72 27 6 | A-4(7) MIL-CL
Keith silt loam: Loess. 0-2 |l 100 97 45 14§ A-7-5(11) ML
2,000 feet S. and 2-9 i eeaa- 100 95 41 19 | A-7-6(12) CL
350 feet W. of (Y5 L DU FI I 100 094 38 18 | A-6(11) CL
NE. corner of 17-22 | e 100 94 36 15 | A-6(10) CL
sce. 30, T. 38 N., 2998 || |io . 100 93 34 14 | A=-6(10) CL
R. 46 W. 28-39 oo os 100 93 3 11 | A-6(8) CL
39-50 |- oo 100 90 28 S | A-4(8) CL
50-60 || 100 90 29 0 | A-4(8) CL
Kyle clay, alkali: Clay allu- 0-2 | |eme e 100 99 58 32 | A-7-6(20) CIH
SWi4 of sec. 18, T, vium over P A IR EESN SN 100 99 67 38 | A-7T-6(20 CH
3TN, R. 46 'W. shale. | 7-13 |- oo 100 99 69 43 | A-7-6(20) CH
____________________ 100 99 72 45 | A-7T-6(20) CIH
____________________________ 100 74 46 | A-7-6(20) CH
____________________ 100 98 75 46 | A-7-6(20) CH
____________________ 100 98 80 Al | A-7-6(20) CH
____________________ 100 99 74 48 | A-7-6(20) CH
Pierre clay: Clay.shale. |  0-3 |- [-—o--- 100 99 98 60 34 | A-7-6(20) CH
025 mile B.and | | 36 | jeoooo]oomooo-- 100 99 64 40 | A-7-6(20) CH
205 feet S.of || 6-11 Lo |eoaeaoo- 100 99 62 42 | A-7-6(20) CH
NW.cormerof | | 11=17 |- 100 99 66 42 + A-7-6(20) CH
see. 15, T.3TW., | | 17206 |l 100 99 96 64 40 | A-7-6(20) CH
R.48SW. | ] 26-33 |ooioo|eeo-- 100 99 96 3 37 | A=T-6(20) CH
95 95 95 91 88 64 38 | A-7T-6(20) CH
____________________ 100 98 66 39 | A-7-6(20) CH
Rosehud loam: Bedded 0-5 |ooooo|aoaoos 100 98 72 29 7| A-4(7) MIL-CL
0.3 mile W. and sandstone. 5= oo |oo-o-- 100 98 69 29 9 | A-4(7) ClL
0.25 mile S. of 9-13 | oo 100 98 67 28 10 | A—4(6) CL
NE. corner of 13-17 oo 100 97 65 30 10 | A-4(6) CL
see. 5, T. 35 N, 17-21 98 96 95 S4 A5 33 10 | A-4(4) MI~-CL
R. 41 W, 21-28 100 99 99 87 55 32 6 | A-4(4) ML
28-35 |ocooofoooaon 100 94 55 28 4 | A-4(4) ML-CL

1 Mechanical analysis according to the AASHO Designation: and the material coarser than 2 millimeters in diameter is excluded

T 88. Results by this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation
Service (SCS). In the AASHO procedure, the fine material is
analyzed by the hydrometer method, and the various grain-size
fractions are calculated on the basis of all the material, including
that coarser than 2 millimeters in diameter. In the SCS soil survey
procedure, the fine material is unalyzed by the pipette method,

from caleulations of grain-size fractions. The mechanical analysis
data used in this table are not suitable for naming textural classes
for soils.

2 8CS and BPR have agreed to consider that all soils having
plasticity indexes within two points of the A-line are to be given a
borderline classification. An example of a borderline classification
obtained by this use is ML-CL.
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neers. This system is based on the identification of soils
according to particle-size distribution, plasticity, and
Tiguid limit. In this system SW and 'SP ave symbols
for clean sands; SM and SC, for sands with nonplastic
or plastic fines (Gr replaces S if the major coarse fraction
is gravel); ML and CL, for nonplastic or plastic, fine-
grained materials of low liquid Limit; and MH and CH,
for nonplastic or plastic, fine-grained materials of hloh
liquid Timit. Some soils are on the borderline between
two of these groups and are given a dual classification,
for example, SM-SC ov MI-CL.

The system developed by the American Association of
State Highway Officials is based on the performance of
soils in lnoh\ ays. It groups soils of about the same gen-
eral ]ozlc'l—cn,rryaing apa,mty and service. All materials
are classified 1n seven basic groups, A-1 through A-7,
The best soils for road subgrade ave classified as A-1;
the poorest are classified as A-T.

Agricultural scientists classify soils according to the
textural classification of the U.S. Department of Agri-
culbure. In this system the soil particles 2 millimeters or
less in diameter ave divided info three groups: sand (2
millimeters to 0.05 millimeter), silt (0.05 to 0.002 mil-
Iimeter), and clay (less than 0.002 millimeter). The
textural classification of a soil depends on the relative
proportions of sand, silt, and clay particles.

Engineering test data

Table 4 presents data obtained by laboratory tests of
samples taken from six soil profiles. These tests were per-
formed by the South Dakota Department of Ifighways
in cooperation with the U.S. Burean of Public “Roads.
They were conducted in accordance with standard pm-
cedures of the American Association of State Highway
Officials. Some of the terms used in table 4 are e\pLLlnecl
in the following paragraphs.

Tn mechanical analysis, the soil particles are sorted
by size. Sand and other granular material are retained
on i No. 200 sieve, but finer particles pass through the
openings. Clay particles are less than 0.002 millimeter
m diameter. The material intermediate in size between
that held on the No. 200 sieve and that having a diameter
of 0.002 millimeter is mostly silt.

The tests for liquid limit measure the effect of water
on the consistence of the soil material. As the moisture
content, of a clayey soil is increased from a dry state,
the material changes from a semisolid to a plastic state.
If the moisture content is fnrther increased, the material
changes from a plastic to a liquid state. The plastic limit
is the moisture content at which the soil material passes
from a semisolid to a plastic state. The liquid limit is
the moisture content at which the material passes from a
plastic to a liquid state. A high Tlquid limit indicates
that the soil has a high content of clay and a low capacity
for supporting loads. The plasticity index is the numeri-
cal difference between the liquid limit and the plastic

limit. It indicates the range of moisture content within
which a soil material is plastic.

Estimated properties of the soils

Table 5 lists the soil series and mapping units in
Shannon County and gives estimates of some of the soil
properties that affect engineering work, These estimates

are based on test data shown in table 4 and on knowledge

of the soils gained during the course of the soil survey.

A more comp]ete descr 1pL10n of each soil can be found
in the section “Descriptions of the Soils.”

The percentage of material passing the number 10,
number 40, and number 200 sieves reflects the normal
range for a specified soil. Most samples of a given soil
fall within the ange listed in table 5, but it should not
be assumed that all will.

Permeability velates only to the movement of water
downward throngh an undisturbed soil. The estimates
are based on soil structure and texture.

Avuilable water holding capacity relates to the amount
held by a soil, in a form available to plants, after the
free water has drained out.

Reaction, which indicates the degree of acidity or alka-
linity of a soil, is expressed as a p][ value. The deter-
minations were made by using a glass electrode or color-
indicator tests.

The shrink-swell potential is an indication of the
volume change to be expected of the soil material with
changes in moisture content.

Engineering interpretations

Table 6 gives the suil’mbi]ity of the soils for certain
uses and shows specific characteristics that affect the de-
sign and construction of highways and structures.

"The suitability of a soil for topsoil depends largely on
thickness, texture, organic-matter content, and natural
fertility. ISroded '30115, for example, generally are not
thick enough, and clayey soils tend to be difficult to work.

No interpretations arve shown in table 6 for suitability
as i sonrce of gravel and sand, or for drainage structures,
irrigation stln(,tmus, or water ways Sand and gravel suit-
able for construction purposes generally are not available
in this county. Drainage is only a minor problem. Wet
areas of IHoven soils, For example, can be drained by
open ditches if suitztbl.e outlets are present, or the water
can be diverted by terracing the adjacent slopes. Elsmere,
Lamo, Loup, Minatare, and Mosher soils are the only soils
with a water table within 5 feet of the surface. These
soils ave well suited to native hay and grazing, and the
high water table is considered a favorable feature for these
uses. Most of the constructed waterways in the county
are in the southeastern part, where most of the cropland
is. Care must be taken in reshaping waterways, since the
soils are susceptible to water erosion until vegetation is
well established.

Engineers and others should not apply specific values
to the estimates of bearing capacity given in the last
column of table 6, which shows the Iimitations of the soils
as foundation material for low buildings.

Formation and Classification of the Soils

This section consists of four parts. The first part re-
lates the five factors of soil formation to the formation
of soils in Shannon County. The second part discusses
some of the processes that lead to the formation of soil
horizons. The third part describes the system of classify-
g soils and shows the placement of the soils of this
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[Estimates are not shown for the miscellaneous land types:

TaBLe b.—Estimated engineering

Alluvial land (Aa), Badlands (Ba), Barren badlands (Br),

Depth Classification
Soil series and map symbols Depth to from
bedrock surface
USDA texture
In. In.
Altvan. >60 0-9 Silt Toam - - e
9-39 Sandy clay loam to elay loam_______________________
39-60 Stratified sand and gravel . - _ .. __________
Anselmo: AsB, AsC, AvE. >60 0-14 | Sandy loam to fine sandy loam___________________.__.
For properties of Valentine component of AvE, 14-60 | Sandy loam tosand_._.___________________________
see Valentine series in this table.
Bankard: Bk. >120 0-60 | Loamy sand tosand._______________________________
(Stratified below a depth of about 10 inches).
Buffington: Bu. >120 0-36 Silty elay loam_______ o __
36-65 Silt loam to silty elay. .- . ..
Canyon: CaF, Cc. 6-20 0-10 | Loam_________ .
10 Weakly cemented sandstone.
Colby. >60 0-60 Silt loam to very fine sandy loam____________________
Dawes.! >120 0-8 Silt loam _ - - - o e
8-25 Silty clay to silty elay loam________________________.
25-60 Silt loam to sandy loam_ . __ . _____________________.__
Dunday: DvB. >120 0-60 Loamy fine sand to finesand_______________________
For properties of Valentine component, see Valen-
tine series in this table.
Elsmere: Ef.2 >120 0-60 Loamy fine sand to finesand___.___________________._
For properties of Loup component, see Loup series
in this table.
Epping: EhF, EKE, Er. 5-20 0-6 Silt loam o -
For properties of Kadoka component of EkE, see 6 Bedded silts and siltstone.
Kadoka series in this table.
Goshen: GoA. >60 0-14 Silt loam - - e e
14-40 | Silty clay loam to silt loam_________________________
40-60 Silt loam to sandy loam_ . ______________
ITaverson:
Loam HhA, HIA. >120 0-60 Stratified loam to very finesand__________________.___
Silty clay loam HoA. >120 0-15 Silty elay loam__ . ___.__
15-60 Stratified silty clay to very finesand_..._____________
Hisle: Hs, Ht.3.4 10-40 0-20 ClaY - e e e
For properties of Swanboy component of Ht, see 20 Shale.
Swanboy series in this table.
Hoven: Hv.? >60 0-6 Silt loam - - e
6-38 Clay to silty clay loam._____ . _____
38-60 Silt loam to finesand._ - ... _______.___._.
Kadoka: KaA, KaB, KaC, KbC. 20-40 0-3 Silt loam. - o o e e
For propertics of Epping component of KbC, see 3-21 Silty clay loam to silt loam_______________ . _______
Epping series in this table. 21-30 | Silt loam . _ oo
30 Bedded siltstone.
Keith: KeA, KeB, KhD, KhE, KrA, KuC. >60 0-7 Silt loam to loam._ __ e eaao
For properties of Colby component of KhD and 7-25 Silty clay loam to loam____ . _____________________
KhE, for properties of Rosebud component of 25-60 Silt loam to loam_ . _ . ...
KrA, and for properties of Ulysses component
of KuC, see those series in this table.
Kyle: KyA, KyB, KzA.! 60-120+ 0-60 | Clay tosilt loaw ..

See footnotes at end of table,
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Clayey land (Cy), Gravelly land (Gr), Loamy land (Lm), Rock outerop, Shale outerop, and Terrace escarpments (Te)]

Classification—Continued Perceniage passing sieve— Available
Permeability water Reaction Shrink-swell
holding potential
Unified AASHO No. 10 No. 40 No. 200 capacity
In./hr. In.lin. of soil DH
ML A-4 95-100 95-100 65-85 0.63-2. 0 0.15-0. 1 6.6-7.3 | Low.
SC to CL A-6 to A-T7 90-100 80-100 45-75 0. 20-0. 8 0. 16-0. 18 7. 4-7. 8 | Moderate.
SM to GM A-2 to A-1 20-40 5-20 0-15 >6.3 0.05-0.10 | 7.9-8.4 | Low.
SM A-2 to A4 100 65-85 30-50 2. 00-6. 3 0.10-0. 14 6.6-7.3 | Low.
SM to SP-SM A-2 to A-3 100 50-70 10-35 | 2. 00-10. 0 0. 05-0. 10 6. 6-7. 8 | Low.
SM to SP A-2 to A-3 95-100 35-75 5-30 >6.3 0.05-0.10 | 7.9-8.4 | Low.
MI-CL to CL A-6 to A-T7 100 95-100 85-95 | 0.20-0.8 0.16-0.18 | 7.9-8 4 | Moderate.
ML to CL A4 to A-7 100 90~-100 70-95 0. 05-2. 5 0.10-0.18 | 7.9-8 4 | Moderate.
ML A4 90-95 70-95 50-70 1.2-2.5 0.15-0.17 | 7.9-8.4 | Low.
ML to ML-CL A4 100 85-95 50-75 | 0.80-3.0 0.15-0.17 | 7.9-8.4 | Low to moderate.
ML-CL to CL A—4 to A-6 100 90-100 70-90 0.80-2. 0 0. 15-0. 17 6. 6-7. 3 | Low to moderate.
CH to CL A-7 to A-6 100 95-100 85-95 | 0.05-0. 8 0.17-0.19 | 7.4-7.8 | High.
SM, ML to ML-CL | A-2 to A—4 95-100 60-100 30-85 | 0.80-5.0 0.15-0.17 | 7.8-8 4 | Low to moderate.
SM to SP-SM A-2, A-3, A4 100 65-95 25-50 | 5.00-10. 0 0. 05-0. 10 6. 6-7. 3 | Low.
SM to SP-SM A-2 to A-3 100 65-95 5-30 | 5.00-10.0 0.05-0. 10 | 6.6-8. 4 | Low.
ML to ML~CL A-4 90-100 85-100 60-90 | 0.80-2.0 0.15-0.17 | 7.9-8.4 | Moderate.
ML to CL A—4 to A-6 100 90-100 70-90 | 0.80-2.0 0. 15-0. 17 6. 6-7. 3 | Moderate.
CL to ML-CL A-7 to A-4 100 90~100 70-95 0.20-2. 0 0. 16-0. 18 7.4-7. 8 | Moderate.
SM, ML to CL A-2, A-4, A-6 95-100 60-95 30-75 0. 80-5. 0 0. 15-0. 17 7. 9-8. 4 | Moderate.
ML to SM A-4 95-100 75-100 40-80 1.2-6.3 0. 10-0. 16 7.9-8. 4 | Low.
CL to ML-CL A-7 100 95-100 85-95 | 0.20-0.8 0. 16-0, 18 7.9-8. 4 | Moderate.
CH to SM A-7 to A-4 95-100 75-100 40-95 0. 20-6. 3 0.10-0.18 | 7.9-8.4 | Moderate.
CH to MH A-7 95-100 90-100 70-95 <0. 05 0. 17-0. 19 8.5-9. 0 | High.
ML to ML-CL A-4 100 90-100 70-90 | 0.80-2.0 0. 15-0. 17 6. 6-7. 3 | Moderate.
CH to MH A-7 100 90-100 75-95 <0.0 0. 17-0. 19 7.9-9. 0 | High.
ML-CL to SM A4 to A-2 100 65-100 20-90 | 0. 80-6. 35 0.10-0.16 | 7.4-9.0 | Moderate to low.
ML A-7 to A4 100 90-100 70-90 0.80-2.0 0. 15-0. 17 6. 6-7. 3 | Moderate.
MIL-CL to CL A-7 to A-4 100 90-100 80-95 0.20-2. 0 0.16-0.18 | 7.4-8. 4 | Moderate.
ML A-7 to A-4 100 90-100 75-90 | 0.80-2.0 0.15-0.17 | 8 5-9.0 | Moderate.
ML-CL to ML A-4 to A-7 100 85-100 60-90 | 0.80-2.0 0.15-0, 17 | 6.6-7.3 | Moderate.
CL A-6 to A-7 100 85-100 60-95 0.20-2. 0 0. 15-0. 17 6. 6-7. 8 | Moderate.
CL to ML A-4 to A-6 100 85-100 60-95 | 0.80-2.0 0. 14-0. 16 7. 9-8. 4 | Moderate.
CH-CL A-7 to A-6 100 95-100 70-95 0. 05-0. 2 0. 17-0. 19 7.4-8. 4 | High.
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TasLE 5.—FEstimated engineering

] Depth Classification
Soil series and map symbols Depth to from
bedrock surface »
USDA texture
In. In.
Lamo: Led >120 0-34 | Silt loam to silty elay loam .o .
Tor properties of Elsmere component, sce Elsmere 34-65 | Silt loam to sand__ oo o -
series in this table.
Loup: Ls.® >120 0-14 | Very fine sandy loam to loamy fine sand.__.______.___
14-60 | Loam to fine sand_ .-
Manter. >60 0-4 Fine sandy loam to loam_ ... o ..
4-22 1 Sandy loam_____ e
22-60 | Sandy loam to loamy sand._..__ .-
Manvel: McB.J7? 48-60+4 0-6 Silty clay loam. oo .. .o ___.__ o
6-60 | Silty elay loan.__ . -
Minatare: Me 3 48 > 060 0-3 TLOMMY - o o e o e e
3-10 | Clay to clay toam__ .o e
10-60 | Loam to sandy loam. .
Minnequa: MgD. 20-36 0-20 | Silty clay loam. oo
20 | Shale and chalk.
Mosher: Mm. 78 > 60 0-10 | Silt loam to loam . oo
For propertics of Minatare component, sce Min- 10-44 | Clay loam to elay - oo
atare series in this table. 44-60 | Clay loam to loamy sand__ .- oo
Oglala:  OcE. > 40 0-28 | Silt loaun o very fine sandy loam_ . __.
For properties of Canyon component, see Canyon 28-48 | Silt loam to very fine sandy loam_ .. . ___.
scries in this table.
Orella:  QeC, Os. 6-24 0-14 | Clay to silty clay loam_ .. .
14 | Bedded clay shales.
Penrose: PcE, Pd. Hh-27 0-13 | Silty elay loam_ .o
For properties of Minnequa component of PcE, 13 | Chalky shale.
see Minnegua series in this table.
Pierre:  PeC, PsE. 20-40 0-36 | Clay to silty elay. e
For properiics of Samsil component of PsE, sce
Samsil series in this table.
Richficld: RaA, RaB, RdA. >60 0-9 L6 LN o o o o e e -
For properties of Altvan components of RaA and 9-23 | Silty clay loam_ e
RaB, and for properties of Dawes component 23-60 | Silt loam to very fine sandy loamo____ . __.___.
of RdA, scc those series in this table.
Rosebud: ReB, RkC. 14-40 0-4 Silt loam to very fine sandy loam_ ...
For propertics of Canyon component of ReB, 4-20 | Loam to elay loam_ _ -
and for properties of Keith component of RkC, 20-31 | Loam to sandy loam____ .
see those series in this table. 31 | Bedded fine sands.
Samsil:  Ss. 520 0-10 | Clay o e e e
10 | Bedded shale.
Swanboy: Sw, bt > 60 0-60 | Clavy . e e
Tassel: TaF. 6-25 0-12 | Fine sandy loam to sandy loam__ ... ____.
For properties of Anselmo component, seec Ansclmo 12 | Bedded sandstone.
series in this table.
Tuthill: TnA, TnC, TuA, TuB, TuC. >48 0-6 | Loam to fine sandy loam______ e
For properties of Anselmo components of TnA and 6-26 | Sandy clay loam_______._.___. e eceeean
TnC, and forpropertics of Manter components of 26-64 | Sandy loam to sand (gravelly loeally) oo
TuA, TuB, and TuC, sce those series in this table.
Ulysses:  UcC. > 60 0-10 | 8Silt loam to very fine sandy loam... ...
Tor properties of Colby component, sce Colby 10-60 | Silt loam to very fine sandy loam_. .o . ___--

series in this table.

See footnotes at end of table.
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Classification—Continued

Percentage passing sieve—

Available

Permeability water Reaction Shrink-swell
] holding potential
Unified AASHO No. 10 No. 40 No. 200 capacity
In.jhr In.fin. of soil i

ML-CL to CL A-4 to A-7 100 90-100 70-95 0.20-2. 0 0. 16-0. 18 7.9-8. 4 | Moderate.
MIL-CL to SP A—4 to A-3 100 50-90 5-70 | 0.80-10.0 0. 05-0. 16 7.4-8. 4 | Moderate to low.
SM A—4 to A-2 100 70-95 30-50 | 2. 00-6.3 0. 05-0. 10 7.9-8. 4 | Low.

SM A—4 to A-2 100 50-85 —50 1.2-10. 0 0. 05-0. 10 7.4-8. 4 | Low.

SM to ML A4 100 70-95 40-75 1.2-5. 0 0. 10-0. 16 6.6-7. 3 | Low.

SM A-2 to A—4 100 60-70 30-40 0.63-4. 0 0. 10-0. 16 6. 6-7. 8 | Low.

SM A-2 100 50-75 20-35 2. 00-6. 3 0. 05-0. 14 7.9-8.4 | Low.

ML-CL to CL A-T7 100 95-100 85-95 0. 20-0. 8 0. 15-0. 17 7.4-8. 4 | Moderate.
ML-CL A-7 100 95-100 85-95 0. 20-0. 8 0. 16-0. 18 7.9-9. 0 | Moderate.

ML A-4 100 85-100 60-75 1.20-2.5 0. 14-0. 16 7.4-7.8 } Moderate.

CH A-7 100 90-100 70-95 <0.05 0.17-0. 19 8. 5-0. 0 | High.

ML to SM A-4 to A-2 100 60-100 30-75 1. 20-6. 3 0. 10-0. 16 7.9-8. 4 | Moderate.
ML-CL to CL AT 100 95~100 85-95 0.20-1. 2 0. 16-0. 18 7. 9-8. 4 | Moderate.

ML to ML-CL A-4 100 85-100 70-90 0. 80-2. 0 0. 14-0. 16 6. 6-7. 3 | Moderate.

CH A-7 100 90-100 70-95 0. 05-0. 2 0.17-0. 19 7.9-9. 0 | High.

CH to SM A-T7 to A-2 100 50-100 15-75 2. 50-6. 3 0. 05-0. 14 7.9-9. 0 | Moderate to low.
ML A4 100 85-95 50-75 0. 80-3. 0 0. 15-0. 17 6. 6-7. 8 | Moderate.

ML A-4 100 85-100 50-90 1.20-3.0 0. 15-0. 17 7.9-8. 4 | Moderate to low.
CH to CL A-T 100 90-100 75-95 0. 05-0. 2 0. 17-0. 19 7.9-8. 4 | High.

MI~-CL to CL A-7 95-100 90-100 80-95 0. 20-0. 8 0. 16-0. 18 7.9-8. 4 | Moderate.

CH A-T7 100 90-100 75-95 0. 05-0. 2 0.17-0. 19 7.9-8. 4 | High.

ML-CL A-4 100 90-100 70-90 0. 80-2. 0 0. 15-0. 17 6. 6-7.3 | Low.

CL A-7 100 95-100 85-95 0. 20-0. 8 0. 16-0. 18 7.4-7. 8 | Moderate.
ML-CL to ML A4 100 85-100 50-90 0. 80-3. 0 0. 15-0. 17 7. 9-8. 4 | Moderate.

ML to ML~CL A-4 100 85-95 50-75 0. 80-3. 0 0. 15-0. 17 6. 6-7. 3 | Moderate.

CL to ML-CL A—4 to A6 100 85-100 50-75 0. 20-2. 5 0. 15-0. 17 7.4-8. 4 | Moderate.
ML-CL to SM A—4 to A-2 90-100 50-85 25-65 1. 20-6. 3 0. 10-0. 16 7.9-8. 4 | Low.

CcH A-7 100 90-100 65-85 0. 05-0. 2 0.17-0. 19 7.9-8. 4 | High.

CH A-7 100 90-100 90-95 < 0. 05 0.17-0. 19 7.9-9.0 | Very high.

SM A—4 to A-2 85-100 50-75 20-40 | 2. 00-6. 3 0. 10-0. 15 7.9-8. 4 | Low.

SM to ML, A-4 100 70-95 40-75 1. 20-5. 0 0. 10-0. 15 6. 6-7. 3 | Low.

SC to CL A-6 100 80-90 35-55 0.63-2. 0 0. 15-0. 17 6. 6-7. 3 | Moderate.

SM A-2, A-3, A- 80-100 40-60 5-40 | 2. 00-10.0 0. 05-0. 10 7.4-8. 4 | Low.

ML A-4 100 90-100 50-90 | 0.80-3.0 0.15-0. 17 6. 6-7. 8 | Moderate.

ML A4 100 90-100 50-90 0. 80-3. 0 0.12-0. 19 7.9-8. 4 | Moderate to low.
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TABLE 5.—Estimated engineering
Depth Classification
Soil series and map symbols Depth to from
bedrock surface
USDA texture
In. In.
Valentine: VaC, VaD, Vs. >120 0-60 | Loamy fine sand to coarse sand__ ____________._______
Wanblee, 3. 4 16-40 0-3 Silt Yoam _ - ..
3-20 | Silty elay . . o o o e
20-60 | Silty clay to silt loam or siltstone___ - ____________.___
Wortman: Ww.3 25-504 0-4 Silt loam - _ - -
For properties of Wanblee component, see Wanblee 4-21 | Silty clay loam to silty elay_ - _________.___
series in this table. 21-60 | Silt loam to siltstone____ . __________________________

! Moderate dispersion.

2 Water table at depth of 3 to 6 feet.
3 High dispersion.

4 Saline.

TaBLE 6.—FEngineering

[Estimates are not shown for the miscellaneous land types: Alluvial land (Aa), Badlands (Ba), Barren lands (Br), Clayey land

Soil series and map symbols

Suitability as a source of—

Soil limitations for sewage disposal

Topsoil Road fill Septic tank filter fields Lagoons

Altvan. . ... Good___________ Fair to good___._| Slight__________________ Severe: rapid perme-

Mapped only with soils of Richfield ability in substratum.
series.

Anselmo: AsB, AsC, AvE____________.__ Fair: blows Good.__________ Slight_ - ______________ Severe: rapid perme-

For properties of Valentine com- easily. ability in substratum.
ponent of AvE, see Valentine series
in this table.
Bankard: BKe oo Poor: sandy; Good_ . ________ Moderate: subject to Severe: rapid perme-
low in or- flooding. ability.
ganic-matter
content.

Buffington: Bu.__ . Good.________. Poor._________ Moderate: moderately | Slight._________________
slow permeability.

Canyon: CaF, Cco oo Poor: thin______ Fair_ . ________ Moderate to severe: 5 Severe: 5 to 40 percent
to 40 percent slopes; slopes; moderately
soft sandstone at less rapid permeability

than 20 inches. above sandstone.

ColbY oo Fair if fertil- Fair to poor____| Moderate to severe: 3 Moderate to severe: 3

Mapped only with soils of Keith and
Ulysses series.

Dawes. .-
Mapped only with soils of Richfield
series.
Dunday:
For properties of Valentine compo-
nent, see Valentine series in this
table.
Elsmere:
For properties of Loup component,
see Loup series in this table.
Epping: EhF, EKE, Ero oo ____
For properties of Kadoka component
of EkE, see Kadoka series in this
table.
See footnote at end of table.

ized; high in
lime content.

Good____..____ Poor______._._._:

Fair: blows Good. oo o_____
easily.

Fair: blows Fair______.____
casily.

Poor: thin____._ Poor______.__.___

to 18 percent slopes.

Moderate: moderately
slow to slow permea-
bility.

Slight_ .

Moderate: water table
at depth of 3 to 6 feet.

Severe: siltstone at
depth of 5 to 20
inches; 3 to 40 per-

cent slopes.

to 18 percent slopes.
Slight to moderate:
unstable material.

Severe:
bility.

rapid permea-

Severe: rapid permea-
bility.
Severe:

3 to 40 percent
slopes.
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Classification—Continued Percentage passing sieve— Available
Permeability water Reaction Shrink-swell
holding potential
Unified AASHO No. 10 No. 40 No. 200 capacity
In.fhr. In.fin. of soil pH

SM to SP A-2 to A-1 100 50-70 5-30 >6.3 0. 03-0. 07 6. 6-7.3 | Low.
ML-CL A-4 100 90-100 70-90 | 0.80-2. 0 0. 15-0. 17 7.9-8.4 | Moderate.
CH A-7 100 95-100 90-95 <0. 05 0.17-0. 19 8. 5-9. 0 | High.
CH to ML-CL A-7 to A4 100 90-100 75-95 0. 05-0. 63 0. 15-0. 19 8. 5-9. 0 | Moderate.
ML-CL A-4 100 90-100 70-90 | 0.80-2.0 0. 15-0. 17 6. 6-7. 3 | Moderate.
CH A-7 100 95-100 85-95 0. 05-0. 1 0.17-0. 19 7.9-9. 0 | High.
ML-CL to CL A-6 to A4 100 90-100 70-95 0. 20-2. 0 0. 15-0. 17 7.9-9. 0 | Moderate.

5 Water table at depth of 2 to 5 feet.
& Water table at depth of 2 to 4 feet.
7 Saline in lower part.

8 Water table at depth of 3 to 7 feet.

interpretations

(Cy), Gravelly land (Gr), Loamy land (Lm), Rock outcrop, Shale outerop, and Terrace escarpments (Te)]

Soil features affecting—

Highways

Farm Ponds

Reservoir areas

Embankments

Terraces and diversions

Foundations for low
buildings?!

Substratum generally
too porous to hold
water.

Usually too porous to
hold water.

Moderate susceptibility to
frost heaving.

Susceptibility to soil
blowing.

Too porous to hold
water.

Suseeptibility to soil
blowing; loose sand
hinders hauling.

Susceptibility to frost Pervious substratum

heaving. may require seal
blanket.
5 to 40 percent slopes; Pervious substratum re-

quires compacted seal
blanket.

erodible material.

Pervious substratum re-
quires compacted seal
blanket.

3 to 18 percent slopes;
erodible material.

Pervious substratum

Susceptibility to frost
may require seal

heaving; unstable

material. blanket.
Susceptibility to soil Too porous to hold
blowing; loose sand water.

hinders hauling.

Fluctuating water table

at depth of 3 to 6 feet.

3 to 40 percent slopes;
erodible material.

335-554—71——86

Water table at depth of
3 to 6 feet; suitable
for dug ponds.

Usually favorable; may
require seal blanket
in places.

Fair stability . _ - ________

Sandy material; rapid
seepage.

Sandy material; rapid
seepage.

Fair to poor stability_.___

Poor stability ; poor
compaction; suscepti-
bility to piping.

Poor stability; poor
compaction; suscepti-
bility to piping.

Fair stability; medium
to high compressi-
bility.

Sandy material; rapid
seepage.

Sandy material; rapid
seepage.

Limited material; poor
stability.

Sand and gravel at
depth of 20 to 40
inches.

Sandy substratum;
erodible material.

Sandy material; erodible
material; difficult to
establish vegetation.

Features favorable_______

Soft sandstone at depth
of less than 20 inches;
erodible material;
difficult to establish
vegetation.

Erodible material . ______

Slow permeability in
subsoil.

Sandy material; subject
to soil blowing.

Sandy material; subject
to soil blowing.

Bedded silts and silt-
stones; difficult to
establish vegetation.

Fair shear strength.

Fair shear strength.

Features favorable.

Fair bearing capacity.

Fair to poor bearing
capacity.

Poor bearing capacity.

Poor to fair bearing
capacity.

Features favorable.

Water table at depth
of 3 to 6 feet.

Poor bearing capacity.
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TABLE 6.—Ingineering

Suitability as a source of—

Soil limitations for sewage disposal

Soil series and map symbols

Topsoil Road fill Septic tank filter fields Lagoons

Goshen: GoA_ - oo Good_ - _____.-- Fair to poor___.| Moderate: moderate Moderate: moderate
permeability; some permeability.
flooding.

Haverson: HhA, HIA, HoA___________- Fair if fertil- Poor to good._._; Moderate: some flood- Severe: moderately
ized: high in ing; moderately slow slow to moderately
lime content. to moderately rapid rapid permeability.

permeability.

Hisle: Hs, Hto oo oo Not suitable_._.| Very poor______ Severe: very slow Moderate: unstable

For propertics of Swanboy component permenbility. material.
of Ht, see Swanboy series in this
table.

Hoven: HvV .o oo Not suitable..__| Very poor__.____ Severe: flooding; slow Slight to severe:
to very slow per- variable substratum.
meability.

Kadoka: KaA, KaB, KaC, KbC_o___.--_- Good.- - _-___.- Poor__ . _____._ Moderate: moderate Moderate to severe:

For propertics of Epping component of permeability; 0 to 18 moderate permeability;
KbC, see Epping series in this table. pereent slopes; bedded 0 to 18 percent slopes.

siltstone and silts at
depth of 20 to 40
inches.

Keith: KeA, KeB, KhD, KhE, KrA, KuC_| Good_____..._._ Fair to poor____| Moderate: moderate Moderate to severe:

Tor properties of Colby component of permeability; 0 to 18 moderate permeability;
KhD and KhE, for properties of percent slopes. 0 to 18 percent slopes.
Rosebud component of KrA, and for
properties of Ulysses component of
KuC, see those serics in this table.

Kyle: KyA, KyB, KzA__ . Poor: high in Very poor._.____ Severe:  slow permea- Slight_ .-
clay content. bility.

Lamo: Le. e Good. - ______ Poor.______.___ Severe: water table at Severe: water table at

For propertics of Elsmere component, depth of 2 to 5 feet; depth of 2 to 5 feet.
sce Elsmere series in this table. moderately slow

permeability.

Toup: LS Fair: blows Poor.________ Severe: high water Severe:  high water
easily. table. table.

Manter. o e emee Fair to good..__| Good____._____ Slight. - __..- Severe: rapid permea-

Mapped only with soils of Tuthill bility in substratum.
series.

Manvel: MeB_ .- Fair: high in Poor______.____ Severe: moderately Moderate: unstable
lime content. slow permeability. material.

Minatare: Me_ oo Not suitable_ .__| Very poor__.... Severe:  water table at Severe:  water table at
depth of 2 to 5 feet, depth of 2 to 5 feet, and
and seasonally higher; seasonally higher;
slow to very slow unstable material.
permeability.

Minnequa: MgD_ oo Fair: highin Poor___________ Severe: 5 to 20 percent | Moderate: 5 to 20

lime content. slopes; chalk and percent slopes.
limestone beds at
depth of 20 to 36
inches; moderate to
moderately slow
permeability.

Mosher: Mm__ oo~ Good. .- ______. Poor_____.____ Severe: very slow per- Moderate:  unstable fill

For propertics of Minatare compon- meability; water table material.
ent, see Minatare series in this at depth of 3 to 7 feet,
table. and seasonally

higher.
Oglada: OcE_ Good_ __.___... Fair___________ Moderate: moderate Moderate: moderate

For properties of Canyon component,
sec Canyon series in this table.

Orella: OeC, OScom oo eie oo

Saee fontnote at end of table.

Not suitable_ ___

Very poor_ ...

permeability; 9 to 18

percent slopes.
Severe:  slow to very

slow permeahility.

permeability; 9 to 18
percent slopes.
Moderate: unstable
material; 0 to 18
percent slopes.
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Soil features affecting—

Highways

Farm Ponds

Reservoir areas

Embankments

Terraces and diversions

Foundations for low
buildings!

Susceptibility to frost
heaving; some flooding.

Some flooding; erodible
material on embank-
ments.

Plastic material; high
shrink-swell potential.

Suseeptibility to frost
heaving and flooding;
depressional.

Susceptibility to frost
heaving; erodible
material on embank-
ments.

Susceptibility to frost
heaving; erodible
material on embank-
ments.

Plastic material; high
shrink-swell potential.

Water table at depth of
2 to 5 feet.

High water table_________

Susceptibility to soil
blowing.

Susceptibility to frost
heaving; unstable
material.

- Suseceptibility to frost
heaving; water table at
depth of 2 to 5 feet,
and seasonally higher.

Susceptibility to frost
heaving; unstable
material.

Susceptibility to frost
heaving; water table at
depth of 3 to 7 feet,
and seasonally higher.

9 to 18 percent slopes;
erodible material.

Plastic matevial; high
shrink-swell potential;
erodible material.

Pervious substratum
may require seal
blanket.

Pervious substratum
requires seal blanket.

Usually satisfactory;
some seepage in shale
crevices.

Variable substratum;
2
seal blanket required
in places.

Usually satisfactory; seal
blanket required in
places.

Pervious substratum
may require seal
blanket.

Features satisfactory_____

Water table at depth of
2 to 5 feet; suitable
for dug ponds.

High water table; suita-
ble for dug ponds.

Generally too porous to
hold water.

Features satisfactory..___

Water table at depth of
2 to 5 feet, and sca-
sonally higher; water
may be too brackish
for ponds.

Fractured limestone may
require compacted seal
blanket.

Water table at depth of
3 to 7 feet, and sea-
sonally higher; water
may be too brackish
for ponds.

Pervious substratum
requires seal blanket.

Features satisfactory...-__

Poor stability_._______.__

Poor to fair stability;
permeable.

Fair to poor stability;
low shear strength.

Fair to poor stability;
low shear strength.

Fair to poor stability____

Fair to poor stability;
susceptibility to
piping.

Fair to poor stability;
high shrink-swell
potential.

Poor stability_ . _________

Sandy material; rapid
seepage.

Sandy material; rapid
seepage.

Fair to poor stability. ...

Poor stability - ... __..___

Limited material; fair to
poor stability.

Poor stability. ... _.__

Poor stability; suseepti-
bility to piping.

Fair to poor stability;
high compressibility.

Features favorable_______

Erodible material________

Clay materials; unstable
material for embank-
ments.

Not applicable_.________

Bedded silts and siltstone
at depth of 20 to 40
inches.

Features favorable_______

Clay; slow permeability_ .

Not applicable; water
table at depth of 2 to
5 feet.

Not applicable; high
water table.

Sandy substratum;
crodible material.

Favorable; moderately
slow permeability.

Not applicable; water
table at depth of 2 to
5 feet, and seasonally
higher.

Shale and chalk at
depth of 20 to 36
inches.

Not applicable; water
table at depth of 3 to
7 feet, and seasonally
higher.

Favorable on slopes up
to 12 percent.

Bedded clay at shallow
depths.

Poor to fair bearing
capacity.

Fair to good.

Poor shear strength;
high shrink-swell
potential.

Susceptibility to
ponding.

Poor bearing
capacity.

Poor bearing
capacity.

Poor shear strength;
high shrink-swell
potential.

Water table at depth
of 2 to 5 feet.

High water table.

Features favorable.

Fair bearing capacity;
moderate shrink-
swell potential.

Water table at depth
of 2 to 5 feet, and
seasonally higher.

Fair to poor bearing
capacity.

Water table at depth
of 3 to 7 feet, and
seasonally higher.

Poor to fair bearing
capacity.

Poor shear strength;
high shrink-swell
potential.
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TaBLE 6.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil limitations for sewage disposal

Topsoil Road fill Septic tank filter fields Lagoons

Penrose: PcE, Pde oo Poor: thin.___._ Poor_____._._.____ Severe: shallow to Moderate to severe: 5

For properties of Minnequa compo- chalky shale; mod- to 40 percent slopes.
nent of PcE, see Minnequa series erately slow permea-~
in this table. bility; 5 to 40 percent
slopes.
Pierre: PeC, PsE. - Poor: highin Very poor_____._ Severe: slow permea- Moderate: unstable
For properties of Samsil component clay content. bility. material; 3 to 25 per-
of PsE, see Samsil series in this cent slopes.
table.
Richfield: RaA, RaB, RdA_ ______.___._. Good. _____.... Poor___..______ Moderate: moderately Slight to moderate:
For properties of Altvan component slow permeability. unstable material.
of RaA and RaB, and for properties
of Dawes component of RdA, see
those series in this table.
Rosebud: ReB, RkC__ . -_- Good_____.____. Fairo . _____ Moderate: moderate Moderate to severe:
For properties of Canyon component permeability; 3 to 9 moderate permeabil-
of ReB, and for properties of Keith percent slopes. ity; 3 to 9 percent
component of RkC, see those series slopes.
in this table.

Samsil: S8 Not suitable. .._| Very poor______ Severe: slow permeabil- | Severe: unstable mate-
ity; shallow to bedded rial; 3 to 40 percent
shale; 3 to 40 percent slopes; shallow to
slopes. bedded shale.

Swanboy: SW_ o ea- Not suitable. .__| Very poor_____. Severe: very slow per- Moderate: unstable
meability. material.

Tassel: TaF.._ . Poor: thin_____ Fair to good__.__| Slight to severe: 10 to Severe: moderately

For properties of Anselmo component, 40 percent slopes; rapid permeability; 10
see Anselmo series in this tabie. shallow to bedded to 40 percent slopes.
sandstone and fine
sands.
Tuthill: TnA, TnC, TuA, TuB, TuC....__ Good___.__._.. Good_ - ______ Slight_ oo o Moderate: substratum
For properties of Anselmo component too porous in places.
of TnA and TnC, and for properties
of Manter component of TuA, TuB,
and TuC, see those series in this
table.
Ulysses: UcCo oo oo e Good___ _______ Fair to poor.__.| Moderate: moderate Moderate to severe: 3
For properties of Colby component, permeability. to 9 percent slopes;
see Colby series in this table. moderate permea-
bility.

Valentine: VaC, VaD, Vs__ ... Not suitable- .__| Good_____..____ Slight oo Severe%’ very rapid

permeability.

Wanblee. - oo e Not suitable_ .__| Very poor_____. Severe: slow permea- Moderate: unstable

Mapped only with soils of Wortman bility. material.
series.
Wortman: Ww_ oo Fair to depth of | Poor___________ Severe: slow to very Moderate: unstable
For properties of Wanblee component, 4 to 10 inches. slow permeability. material.

gee Wanblee series in this table.

1 Engineers and others should not apply specific values to the estimates of bearing capacity.
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Soil features affecting—

Farm Ponds

seal blanket.

Plastic material; high Features satisfactory_ ... _ Fair to poor stability; Shale at depth of 18 to
shrink-swell potential. high compressibility. 40 inches; slow

permeability.

Susceptibility to frost Variable substratum Fair to poor stability. ._ .| Features favorable_______
heaving. may require seal

blanket.

Moderate susceptibility Pervious substratum re- Poor stability; poor Sandstone or caliche at
to frost heaving; quires seal blanket. compaction; suscepti- depth of 14 to 40
erodible material. bility to piping. inches.

Plastic material; high Usually satisfactory; Limited material; high Shallow to bedded
shrink-swell potential; some seepage in shale compressibility. shale.
erodible material. crevices.

Very plastic material; Features satisfactory..___ Poor stability; high Unstable embankments;
very high shrink-swell compressibility. very dense clay; diffi-
potential. cult to establish

vegetation.

10 to 40 percent slopes; Pervious substratum re- Fair stability; sandy Shallow to bedded sand-
erodible material. quires seal blanket. material; susceptibil- stone and fine sands.

ity to seepage.

Fair to good locally___.___ In places too porous to Fair stability; suscepti- Features favorable_______

hold water. bility to seepage.

Susceptibility to frost Pervious substratum Poor stability; suscepti- Features favorable_______
heaving; erodible requires seal blanket. bility to piping.
material.

Loose sand hinders Too porous to hold water.| Sandy material; rapid Sandy, erodible material__
hauling; erodible seepage.
material.

High susceptibility to Usually satisfactory______ Poor stability. __________ Unstable material for
frost heaving; unstable embankments.
material.

High susceptibility to Usually satisfactory______ Poor stability . ________ Unstable material for
frost heaving; unstable embankments.

material.

Highways Terraces and diversions Foundations for low
buildings !
Reservoir areas Embankments
5 to 40 percent slopes; Fractured limestone may | Limited material; fair Shallow to chalky shale__.| Fair to poor bearing
erodible material. require compacted stability. capacity; shallow to

chalky shale.

Poor shear strength;
high shrink-swell
potential.

Poor bearing capacity.

Fair bearing capacity.

Shallow to bedded
shale; high shrink-
swell potential; low
shear strength.

Very high shrink-swell
potential; low shear
strength.

Features favorable.

Features favorable.

Poor to good bearing
capacity.

Features favorable.

Poor bearing capacity.

Poor bearing capacity.
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county in the classification system. The fourth part gives
the results of chemical and physical analyses of selected
soils.

Formation of the Soils

The charactervistics of the soil at any given point are
determined by the interaction of the five major factors of
soil formation. These factors are climate, plant and ani-
mal life, pavent material, rvelief, and time.

Climate

The climate of Shannon County is semiarid and con-
tinental. Seasonal variations in precipitation and tem-
perature are wide. Precipitation also varies from one
year to another. In this kind of climate, soil forming is
moderately slow. Climatic data ave given in the section
“General Nature of the County.”

The climate is velatively uniform throughout the
county, and presumably the charvacteristics of most, soils
reflect the kind of climate the county has now. Thus,
climate alone does not account for the differences among
the soils, but rather the combination of climate with the
other four factors.

Plant and animal life

Plants, animals, insects, bacteria, fungi, and earth-
worms are important in the formation of soils. Among
the changes they cause are gains in organic matter, gains
or losses in plant nutrients, and changes in structure
and porosity. In turn, the kinds of plants and animal
life present in a soil or soil material are influenced by
climate, parent material, relief, and other factors of bio-
logic environment.

The well-drained, gently sloping soils on uplands have
a cover of mid and short grasses. The kinds of grasses
vary according to the texture of the soils, but the density
is about the same. As a vesult, the horizons of organic-
matter accumulation are of about the same thickness.

The steeper soils on uplands lose more water through
yunoft. They have a less dense grass cover and a higher
proportion of short, grasses. Consequently, they have thin-
ner horizons of organic-matter accumulation. The Can-
yon and Colby soils are examples.

Nearly level soils, and especially the concave soils,
often receive runoff. The extra moisture results in dense
stands of grass, a larger proportion of mid grasses, and
nsually some tall grasses. Such soils, of which the Gosh-
en soils are examples, have relatively thick horizons of
organic-matter accumulation.

Tall and mid grasses are dominant on the nearly level
sites that have a high water table. These sites generally
have the greatest accumulation of organic matter, both as
to thickness and as to amount.

There are scattered, thin stands of stunted ponderosa
pines, generally with an understory of grass. This kind
of vegetation appears to have had little or no effect on
the formation of the soils.

Some forms of animal life are selective as to the kinds
of soil or soil material they inhabit. Earthworm activity
is evident in friable, medium-textured soils, such as those
of the Goshen, Keith, and Oglala series; but, earthworms
are rare in excessively drained soils, such as Colby and

Canyon soils, which formed in similar materials. No evi-
dence of earthworm activity has been found in fine-
textured soils, such as those of the Pierre series, or in
coarse-textured soils, such as those of the Valentine series.
Burrowing rodents, such as prairie dogs, have been
active in areas of Altvan, Goshen, Keith, and Richfield
soils.

Man also has altered soils, mainly by cultivating them.
In some fields, the A and B horizons have been mixed
by tillage, or erosion resulting from tillage has thinned
the A hovizon. Small cultivated areas of Canyon, Colby,
and Epping soils, for example, have lost their thin A
horizon or have been mixed with the underlying material
to the extent that the A horvizon cannot be identified.

Parent material ®

Parent material is the disintegrated and partly weath-
ered rock from which soil has formed. It determines
the limits of the chemical and physical characteristics
of soil. Some of the soils of Shannon County formed in
material weathered from the underlying geologic forma-
tions. Some formed in material transported by wind
and water. The parent material influences the soil in
several ways. Some kinds of parent material are slow
to show the effects of the soil-forming factors of climate,
time, and biologic activity. Soils formed in such material
inherit from the parent material such characteristics as
color, texture, consistence, and sometimes structure. Soil
formation progresses somewhat faster in friable, loamy
and silty parent material. More change takes place, and
soil horizons are more distinct.

Gently sloping to rolling soils that formed in materials
weathered from Cretaceous shale occur in the western
part of the county. The shale was laid down when a
vast sea covered the area. It was covered by later deposits
and subsequently exposed as a result of erosion.

The oldest exposed shale in the county is the Carlile
Formation. It occurs only as a few eroded exposures;
the rest is covered by alluvium.

The Niobrara Formation is in the southwestern part
of the county. It consists of silty to clayey chalky shale,
marl, and chalk that contains very thin layers of brittle
Jimestone. The weathered materials are calcareons and
contain a considerable amount of soft gypsum and vary-
ing amounts of selenium (7). Soils form slowly in these
materials. The Manvel, Minnequa, and Penvose soils ave
examples of soils that have inherited characteristics from
the Niobrara Formation.

The Pierre Formation, the most extensive of the
Cretaceous shale formations in the county, is a dark-
gray fissile shale that contains beds of bentonite and
seams of limestone, iron, and manganese concretions.
Near the White River badlands, the formation is highly
weathered and is yellowish brown in color. The Kyle,
Pierre, and Samsil soils are examples of soils that have
inherited many of their characteristics from the Pierre
Formation.

About, four-fifths of the county is underlain by forma-
tions of the Tertiary System. These formations are of
later origin than the Cretaceous. The Tertiary forma-

8mhe assistance of Jouy A. WiLsow, geologist, Soil Conserva-

tion Service, is acknowledged for the discussion on geologic
formations,
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tions in this county are the White River Group, the
Arikaree Group, the Rosebud Formation, which belongs
to an unnamed group, and the Ash Hollow Formation.

The White River Group consists of a succession of
clay and silt beds. The lower formation, the Chadron,
is mainly greenish-gray, bentonitic silty clay that typi-
cally weathers into rounded humps (7). Orella soils are
an example of soils that formed in materials weathered
from the Chadron Formation. The Brule Formation con-
sists of bands of pinkish and grayish siltstone and sand-
stone interbedded with silty bentonitic claystone (7).
Kadolka and Epping soils are examples of soils that
formed in material weathered from the Brule Formation.
The Badlands soil association is made up of eroded beds
of the White River Group.

The Arvikaree Group is above the White River Group
and consists of three formations—the Sharps, the Mon-
roe Creck, and the Harrison. The Sharps Formation is
pinkish-tan silt that has many small, calcareous potato-
ball concretions and a zone of volcanic ash at its base
(4). The Monroe Creek Formation consists of compact,
massive, grayish-buff, sandy silt that has many calcare-
ous, nodular concretions at its base and tends to form
vertical escarpments when it is exposed (4). The Har-
rison Formation consists of gray, massive very fine sand
and distinct lime-cemented layers.

The Rosebud Formation consists of interbedded pink-
ish sand, silt, and clay. Concretions and beds of reddish-
buft silty clay cemented with silica occur throughout the
formation (4).

The Ash Hollow Formation represents the Ogallala
Group in Shannon County. It occurs only as a promi-
nent, highly dissected caprock and consists of cross-
bedded, gritty marl that contains some volcanic ash (4).

Canyon, Oglala, Rosebud, and Tassel soils are the main
soils that formed in materials weathered from the Auri-
karee Group, the Rosebud Formation, and the Ash Hol-
low Formation.

Tioess occurs in many parts of the county. The de-
posits range up to 15 feet in thickness. Most of them
mantle the Tertiary formations, but outliers are to be
found in the western part of the county. These silty
materials furnished the pavent material for Colby, Keith,
Richfield, and Ulysses soils.

The Pleistocene System is represented by sandhills
in the southeastern part of the county. This formation
consists of unconsolidated, windblown fine sand. Dunday
and Valentine sotls are examples of soils that formed
in these deposits. Anselmo soils formed in sandy material
that contained some silt.

The high terraces and tablelands in the northern part
of the county are mantled with alluvium of the late
Tertiary to Pleistocene periods. The alluvivm consists
of stratified layers of sand, gravel, and loamy material.
Locally, the surface has been reworked by wind, and in
places there is a thin mantle of silty material. Altvan,
Anselmo, Manter, Tuthill, and Valentine soils are the
main examples of soils that formed in these materials.
Alluvial deposits of the Recent period consist of silt,
clay, sand, and gravel on bottom lands and low terraces.
Bankard and Haverson soils are examples of soils that
formed in recent alluvium.

Relief

Reliet influences soil formation through its effect on
drainage and runoft. Where the slopes are steep, soils
form slowly because much of the precipitation is lost
in runoff and consequently erosion is active and leaching
is slow. Canyon, Colby, Epping, and Samsil soils are
examples of soils formed under these conditions. Where
the slopes are gentle and runoff is slower, more water
enters the soils and soil formation progresses more rapid-
ly. Rosebud, Keith, Kadoka, and Pierre soils formed un-
der such conditions. Deeper soils of more advanced de-
velopment form on mnearly level concave slopes that
receive runoff water. Goshen and Dawes soils are ex-
amples. Where runoff ponds, soil-forming processes are
altered and soils such as those of the Floven series form.
Time

The length of time that soil material has been exposed
to the other four factors of soil formation is rveflected
in the soils. Some landscapes in this county have been
stable for a long time, and the soils on these sites have
well-developed genetic horizons. Richfield and Tuthill
soils, which are on the high tablelands in the northern
part of the county, are good examples. The youngest
soils are those that formed in recent alluviam.

Formation of Soil Horizons

The processes that take place in the formation of soil
horizons include (1) the accumulation of organic mat-
ter, (2) the leaching of calcium carbonate and bases, (3)
the reduction and transfer of iron, and (4) the formation
and translocation of silicate clay minerals. One or more
of these processes have been active in the formation of
horizons in the soils of Shannon County.

Bankard and Valentine soils are examples of soils
that are very low in organic-matter content; Canyon,
Colby, Epping, and Haverson soils are low; Keith, Rich-
field, and Rosebud soils are moderate; and Goshen, Lamo,
and Loup solls are moderately high.

Most of the well-drained soils that formed in loamy
or silty material on uplands are leached of carbonates
to a depth of 15 to 30 inches. Keith and Rosebud soils
are examples. Moderately well drained soils, such as
Goshen soils, have been leached to a depth of 22 to 50
inches. Most of the somewhat excessively drained soils
and the young alluvial soils have not been leached.

The reduction and transfer of iron, or gleying, occurs
only in poorly drained soils, such as Lamo and Loup
soils. The gray color of the subsurface horizons indicates
reduction and loss of iron. The reddish-brown and yel-
lowish-brown mottles in the horizons of some of these
soils indicate segregation of iron.

Many of the soils on uplands in this county have B
horizons in which there is a distinct and easily ob-
served accumulation of clay minerals. It is assumed this
material was moved by water. Soil scientists generally
agree that the leaching of bases usually precedes the
formation of a horizon of clay accumulation. Exactly
how clay movement proceeds is not clear, but some of
the factors associated with the process exist in the parent
material in which the soils of this county formed. Among
these factors are (1) sufficient clay in the parent material,
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(2) the presence of bases as flocculating agents, (3) the
presence of dispersion agents, such as sodium, (4) the
alternate wetting and drying of the soils, and (5) land-
scapes that are old enough for the factor of time to be
significant. Kadoka, Keith, Richfield, and Tuthill soils
are examples of soils affected by this process.

If substantial amounts of sodium, which is a disper-
sion agent, have accumulated in the clay horizon, the
clay is in poor physical condition. If leaching continues
and the soil deepens, the sodium is replaced by hydrogen
and soils such as those of the Dawes series form.

Classification of the Seoils

Soils are classified so that we can more easily remem-
ber their significant characteristics, assemble knowledge
about them, see their relationships to each other and to
the whole environment, and develop principles that will
help us to understand their behavior and response to
use. First through classification and then through the
use of soil maps, we can apply our knowledge of soils
to specific tracts of land.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
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adopted in 1938 (3) and was revised later (74). The
system currently used was adopted by the National Co-
operative Soil Survey in March 1967. This system is
under continual study. Readers interested in the develop-
ment of the system should refer to the latest literature
available (18, 15).

The current system of classification defines the classes
in terms of observable and measurable properties of soils.
It permits the grouping of soils that are similar in mor-
phology and genesis and is designed to accommodate all
soils. It has six categories. Beginning with the most in-
clusive, the categories are the order, the suborder, the
great group, the subgroup, the family, and the series.
The placement of some soil series in the current system,
particularly in families, may change as more precise in-
formation becomes available. In table 7 the soils of Shan-
non County are classified according to the current sys-
tem. Following are brief descriptions of the six cate-
gories.

OrpER
Ten soil orders are recognized. They are: Entisols,

Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols,
Alfisols, Ultisols, Oxisols, and Histosols. The properties

TasLe 7.—Classification of soil series in Shannon County

[The classifications are those of the period during which this survey was written]

Series Family Subgroup Order
Altvan_ .o __.___. Fine-loamy over sandy or sandy-skeletal, mixed, mesic_______ Aridic Argiustolls______________ Mollisols.
Anselmo. . ______.____ Coarse-loamy, mixed, mesic.__ . ______________.___ Typic Haplustolls_ ____________ Mollisols.
Bankard_ - ___-_-__ Sandy, mixed, mesic_ - __ . ______ Ustic Torripsamments_ . - _____ Entisols.
Buffington_ .- ______ Fine, mixed, mesic - Entic Haplustolls______________ Mollisols.
Canyon_._._o___._.._. Loamy, mixed, calcareous, mesie, shallow___________________ Typic Ustorthents_____________ Entisols.
Colby oo Fine-silty, mixed, calcareous, mesic_______________________. Typic Ustorthents_____________ Entisols.
DAWES - o comeeeeme e Fine, mixed, mesic. o oo ___________ Typic Paleustolls.___________.__ Mollisols.
Danday oo oo Sandy, mixed, mesie_ . _________ Entic Haplustolls__.___________ Mollisols.
KISMere. - - - o e eeee_ - Sandy, siliceous, mesic_ ... . _____.____ Aquic Haplustolls_ . ___________ Mollisols.
Epping. - ccoe Loamy, mixed, caleareous, mesic, shallow___________________ Typie Ustorthents_____________ Entisols.
Goshen_ ___ . _.__.__ Fine-silty, mixed, mesic_ . ___ . ____________________________ Pachic Argiustolls_____________ Mollisols.
Haverson. .- -—eo——- Fine-loamy, mixed, calcareous, mesic_______________________ Ustic Torrifluvents__ . _________ Entisols.
Hisle. - coeeeeeee Fine, mixed, mesie_ . _____l___._ Ustollic Natrargids___________. Aridisols.
Hoven . oo Fine, mixed, noncalcareous, mesic..- ... . __________ Typic Natraquolls. .. _._____.___ Mollisols.
Kadoka- oo Fine-silty, mixed, mesic_ - __ . ______________ Typic Argiustolls. _________.____ Mollisols.
Keithe oo oeeeet Fine-silty, mixed, mesic_ __ . ______.____._____. Typic Argiustolls_____.____..____ Mollisols.
Kyle oo Very fine, montmorillonitie, mesie_ _ - ______________________ Ustertic Camborthids__________ Aridisols.
Lamo oo Fine-silty, mixed, calcareous, mesic. - _____________________ Cumulic Haplaquolls._____._____ Mollisols.
) 7C1E) o Sandy, mixed, nonacid, mesie. . - ________________ Mollic Psammaquents_.___.____ Entisols.
Manter_ - oo ooo-- Coarse-loamy, mixed, mesie___ . __ . ____._____ Aridic Argiustolls_..____.___.____ Mollisols.
Manvel oo __.____ Fine-carbonatic. . - - . - - . __ Ustic Torriorthents_ .. __.____ Entisols.
Minatare_ . ... __ Fine, mixed, mesic_ - ____. Aquic Natrargids_ .. _______.__ Aridisols.
Minnequa_ - - oo _____ Fine-carbonatic, mesic_ - ... _____._._ ... Ustic Torriorthents____________ Entisols.
Mosher._ oo Fine, mixed, mesic_._ .- ______________. Typie Natrustolls_ .. _________ Mollisols.
Oglala_ . ____________ Coarse-silty, mixed, mesic_ - __ . ___ Typic Haplustolls_ - __._______. Mollisols.
Orella_ o _________ Clayey, mixed, calcareous, mesic, shallow__________________ Typic Ustorthents_..._________ Entisols.
Penrose. - oo oo eeeoo Fine-carbonatic, mesic_ . _ - - ________________ Lithic Ustic Torriorthents_____. Entisols.
Pierre. o o _._ Very fine, montmorillonitie, mesic________________________. Ustertic Camborthids._________ Aridisols.
Richfield___ . _._______ Fine, montmorillonitic, mesie______ .. _______________ Typic Argiustolls._____________ Mollisols.
Rosebud._ .. _.__ Fine-loamy, mixed, mesic. . ___________._.__ Typic Argiustolls__ . _______.____ Mollisols.
Samsil__ . __.._. Clayey, mixed, caleareous, mesic, shallow___________________ Typic Ustorthents._.__.________ Entisols.
Swanboy._ .- _____._.___ Very fine, mixed, mesic__ . ________________ Ustertic Camborthids..._______ Aridisols.
Tassel oo cmo oo Loamy, mixed, calcareous, mesic, shallow__._.______________ Typic Ustorthents___ .. _.______ Entisols.
Tuthill. ... __ Fine-loamy over sandy or sandy-skeletal, mixed, mesic__.__.___ Typic Argiustolls____.__._______ Mollisols.
UlysSeS- oo occee e Fine-silty, mixed, mesic_ .- _ . Typic Haplustolls_____________ Mollisols.
Valentine_ .. __._____ Sandy, mixed, mesic__ __ ... Typic Ustipsamments_ - _______ Entisols.
Wanblee_ __ ... Fine, mixed, mesic. ___ .. Ustollic Natrargids____________ Aridisols.
Wortman_ ... _._-___ Fine, mixed, mesic. . Typic Natrustolls_ ... _________ Mollisols.
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used to differentiate among the soil orders are those
that tend to give broad climatic groupings of soils. The
two exceptions to this are the Entisols and the Histosols,
which occur in many different climates.

Three soil orders are represented in Shannon County :
Entisols, Aridisols, and Mollisols.

Entisols either lack genetic horizons or have only the
beginnings of such horizons. Soils of this order in Shan-
non County were classified as Alluvial soils, Regosols,
and Lithosols under the 1938 system.

Aridisols are soils of dry places. They have not had
a sufficient accumulation of organic matter to produce
a dark color in the uppermost 7 inches. Soils of this
order in Shannon County were classified as Brown soils
and Solonetz soils under the 1938 system.

Mollisols are friable soils that are high in bases and
have a sufficient accumulation of organic matter to be
dark colored in the uppermost 7 inches or more. Soils
of this order in Shannon County were classified as Chest-
nut, Solonetz, Planosol, and Humic Gley soils under
the 1938 system.

SUBORDER

Each order is divided into suborders, which are based
primarily on soil characteristics that seem to produce
classes with the greatest genetic similarity. The suborders
narrow the broad climatic range allowed in the orders.
The soil properties used to separate suborders are those
that reflect either the presence or the absence of water-
logging, or those that reflect soil differences resulting
from climate or vegetation. (The suborders are not shown
separately in table 7, because they are identified by the
last part of the second word in the name of the subgroup.)

GreaT GroUP

Each suborder is divided into great groups on the
basis of similarity in the kinds and sequence of major
soil horizons and features. The horizons used to make
separations are those in which clay, iron, or humus
has accumulated, or those that have pans that interfere
with the growth of roots or the movement of water. The
features used are the self-mulching properties of clay,
soil temperature, major differences in chemical composi-
tion, and the like. (The great groups are not shown
separately in table 7, because they are identified by the
last word in the name of the subgroup.)

SuBGROTP

Each great group is divided into subgroups. The soils in
one of the subgroups represent the central, or typic, seg-
ment of the group; those in the others, called inter-
grades, have mainly the properties of one group but
also one or more properties of another great group, sub-
order, or order. Some subgroups are made up of soils
whose properties intergrade outside the range of any
recognized great group, suborder, or order.

FamiLy

Families are established within a subgroup primarily
on the basis of properties important in the growth of
plants or in the behavior of soils when they are used
for engineering. These properties include texture, miner-

alogy, reaction, soil temperature, permeability, thickness
of horizons, and consistence.

SERIES

The series, the lowest category, is a group of soils
that have major horizons similar in important character-
istics and in sequence in the profile. Soils within a series
may differ in the texture of the surface layer.

Laboratory Data

Data obtained by physical and chemical measurements
of selected soils in Shannon County are given in table 8.°
The profiles of the selected soils are described in the
section “Descriptions of the Soils.” The data in table 8
are useful to soil scientists in classifying soils and in
developing concepts of soil genesis. They are also helpful
in estimating water-holding capacity, hazard of soil blow-
ing, fertility, tilth, and other practical aspects of soil
management. The data on reaction, electrical conductiv-
ity, and percentage of exchangeable sodium are helpful
in evaluating the possibility of reclaiming and managing
saline-alkali areas.

Field and laboratory methods

Samples were collected from carefully selected pits.
The samples are considered representative of the soil
material that is made up of particles less than three-
fourths of an inch in diameter. Estimates of the fraction
of the sample consisting of particles more than three-
fourths of an inch were made during the sampling. If
necessary, the sample was sieved after it was dried and
rock fragments more than three-fourths of an inch in
diameter were discarded. Then the material made up of
particles less than three-fourths of an inch was rolled,
crushed, and sieved by hand to remove rock fragments
more than 2 millimeters in diameter. The fraction that
consists of particles between 2 millimeters and three-
fourths of an inch in diameter is recorded on the data
sheets as the percentage greater than 2 millimeters, This
value is calculated from the total weight of the particles
less than three-fourths of an inch in diameter.

The proportions of particles more than three-fourths
of an inch and of those between 2 millimeters and
three-fourths of an inch are somewhat arbitrary. The
accuracy of the data depends on the extent of the prep-
arations, and this varies with the objectives of the study.
Both fractions contain relatively unaltered rock frag-
ments more than 2 millimeters in diameter. They do
not contain slakable clods of earthy material.

Unless otherwise noted, all laboratory analysis was
made on material that passed the 2-millimeter sieve and
was ovendry. The values given in table 8 for exchange-
able sodium and potassium represent the amounts of
sodium and potassium that have been extracted by the
ammonium acetate method, minus the amounts that were
soluble in the saturation extract.

Methods of the Soil Survey Laboratory were used to
obtain most of the data in table 8. Determinations of
clay were made by the pipette method (4, 6, 8). The

® Profiles of selected soils in table 8 described by GrorGe BUNT-
LEY, assistant professor of agronomy, South Dakota Agricultura!l
Experiment Station.
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TasLe 8.—Laboratory data

[Analyses made at Soil Survey Laboratory, Soil Conservation Service, Lincoln,

Particle-size distribution
Soil name, location of sample site,
sample number, and laboratory number | Horizon Depth Coarse Medium | Fine sand | Very fine Silt Clay
sand sand (0.25 to sand (0.05 to | (less than
(2 to 0.5 to | 0.10 mm.) | (0.10 to 0.002 0.002
0.5 mm.) |0.25 mm.) 0.05 mm.) mm.) mm.)
In. Pet. Pet. Pet. Pet. Pet. Pet.
Epping silt loam: Al 0-2 0.5 0.3 1.8 17.3 60. 3 19. 8
0.8 mi. W. of old road junetion and | C 2-6 .9 L7 2.8 19.3 67.7 8.6
300 ft. S. of road, SEY sece. 20, | R 6-20 .7 .8 3.5 25.6 64.3 5.1
T. 40 N., R. 41 W. Sample No.
S$578SD-57-7-(1-3) Laboratory
No. 6613-6615
Kadoka silt loam: Al 0-3 .3 3 1.9 19.0 55.5 23.0
0.8 mi. W. of old road junction and | B21t 3-8 .4 1 1.1 15.4 49.7 33.3
200 ft. S. of road, SEY% sec. 20, | B22 S-14 .3 5 2.6 20.3 59.3 17.0
T. 40 N., R. 41 W. Sample No. | B3ca 14-21 .6 7 3.1 21.2 62. 4 12.0
S578D-57-6-(1-5) Laboratory | C&R 21-30 .5 6 2.8 20.6 66. 4 9.1
No. 6608-6612
Keith silt loam: Apl 0-4 3 .2 2.7 20.2 55.4 21.2
0.55 mi. W. and 90 ft. S. of fence | Ap2 4-7 .2 .1 2.2 20. 2 H4. 6 22.7
corner in the NE. corner see. 15, | B21t 7-11 .1 .1 1.9 17.2 53.0 27.7
T. 37 N., R. 48 W. Sample No. | B22¢ 11-15 .1 .1 1.9 18.1 49. 8 30.0
$57SD-57-10-(1-10) Laboratory | B23t 15-21 B N IR, 1.7 18. 8 51.5 27.9
No. 6631-6640 B24¢t 21-28 | |eecceeean 1.2 18.2 52.5 28. 1
B3lea 28-32 | |eoeoC 1.1 18.1 53.6 27.6
B32c¢a 32-39 | |eeooaC 1.0 13.8 50. 3 34.9
Clca 39-47 || C .4 4.5 53.3 41.8
ITe2ca 47-60 {____.____. .1 3.6 32.7 49. 4 14.2
Kyle clay, alkali: Al 0-2 .2 .1 .3 2.6 32,1 57.7
SEY sce. 23, T. 38 N, R. 47 W, | AB 2-6 .2 .1 .2 2.1 36.3 61.1
Sample No. 8588D-57-3-(1-8) | B2l 6-14 .3 .1 .3 1.9 37.4 60.0
Laboratory No. 8869-8876 B22 14-21 .1 M .2 1.9 37.3 60. 5
B3les 21-27 ) 1) .1 1.5 36.9 61.5
B32c¢s 27-38 M M Mm .9 33.7 65. 4
Cles 38-44 1) (1) (€D)] ) 35.0 65.0
C2 44-53 0] (1) ') 7 43.9 55. 4
Picrre clay: Al 0-3 1.7 6 1.7 11. 5 40.9 43. 6
0.2 mi. 8. and 285 ft. E. of NW. | B21 3-6 .6 .3 .0 8.3 38.9 51. 0
corner sec. 13, T.37 N., R. 48 W. | B22 6-11 .4 .2 .7 7.8 39. 9 51. 0
Sample No. 857SD-57-9-(1-7) | B23ca 11-17 .3 .2 .7 7.0 40. 1 51.7
Laboratory No. 6624-6630 B3ca 17-25 .2 .1 .7 7.8 40. 9 50. 3
Ces 25-36 |oc oo b 5.9 44. 6 49.0
R 3644 P S R .7 S. 0 43. 5 47.3
Rosebud loam:
780 ft. E. and 65 ft. S. of NW. | Ap 0-4 1.0 2.6 13. 2 25. 4 41. 0 16. 8
fence corner sec. 6, T. 35 N, R. | Bl 4-7 .6 2.3 12, 0 24, 3 37.8 23. 0
41 W. Sample No. S578SD-57-3— | B2lt 7-10 .7 1.9 9.3 24.1 37.5 26. 5
(1-7) Laboratory No. 6592-6598 B22t, 10-14 .9 1.9 8.7 27. 6 39.0 21.9
Bicea 14-20 3.3 2.5 S 4 30. 8 38. 7 16. 3
Clea 20-25 21,1 12. 4 20. 2 13. 3 15. 4 17. 6
C2ca 25-31 28. 6 8. 3 16. 4 14. 0 19. 5 13. 2

1 Trace.
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Extractable cations
(meq. per 100 gm. of soil)
Electrical Moisture Cation
Reaetion Organic conductivity CACO;, held at exchange Exchangeable
(1:1) carbon (Ee X 10%) equivalent tension of capacity sodium
3% atmosphere| (NH,AC) Ca Mg ig} Na K
AMmho.fem. at
pH Pct. 25° C. Pet. Pet. (Meq. /100 gm.) Pct.
7.3 2. 80 0.7 1 33.9 32.4 | |eceee|eeeeao 0.1 L9l ..
7.9 .94 5 12 40. 4 30,8 o e eea o .1 2.0 |oooo
80 .13 5 8 39. 2 29,2 | |emmee|emeaaa .6 2.6 2
7.1 2,97 B ¢ P 32. 4 28.0 | 22.8 3.1 3.3 |- P T
7.0 1. 47 R S P 36. 2 37.6 | 29.9 4.5 3.0 .1 2.9 | ___
7.5 . 65 .5 1 39. 1 41,0 oo e |eaoo .2 3.0
8. 2 . 30 .6 6 40. 6 37.2 | |ecme e .7 3.3 2
8.7 08 .6 4 40.9 3702 oo 1.9 3.6 4
7.4 1. 85 B 27. 2 24.4 | 18.3 3.9 2.1 .1 307 | .
7.1 1. 69 T T P 19. 5 24.0 | 17.9 3.3 2,9 |______ 2.6 | _____
7.2 1.13 B T 31.0 25.4 | 18.3 4.0 2.9 .1 203 e
7.2 78 B S 32. 8 27.2 [ 19.4 | 4.0 2.5 .1 2.4 | ___.
7.4 .74 B 34.7 26.8 | 19.2 5.2 2.1 .2 2.8 1
7.5 73 B T 35. 8 28.0 | 19.8 5.9 1.7 .5 3.6 1
8.0 50 L7 2 37.0 28,09 ||| e eeae 1.1 4.4 3
8.0 37 .7 S 39. 6 B2.6 | feeo|eoas 2.0 4.8 6
8.1 34 .8 13 46. 3 B8 T oo e s 3.0 5.7 7
8. 6 13 .8 5 28.1 22,09 oo 20| 3.8 S
7.8 1. 47 .9 2 39. 4 B8 T | e .8 3.0 1
8.0 .08 .7 3 44. 5 39,4 | _|eaooo|ioeaoo 2.7 1.8 6
8.2 .93 L8 3 48. 3 38.0 | feeee e 5.3 1.4 12
8.1 .91 .3 3 49. 2 38,3 oo |ee oo 7.1 1.5 15
7.7 .62 5.0 3 45. 5 38,4 | |ee ool 8.0 1.5 12
7.7 .40 5.0 2 46. 5 40,9 [ 8.4 1.6 13
7.6 .30 5.0 2 47. 1 40, 3 | e eeeenn 7.9 1.6 11
7.8 26 4. 4 2 42,2 34.4 | oo feooo- 6. 8 15 12
7.3 . 08 .7 1 29. 6 30.3 | 219 8.2 2.5 .2 1.4 1
7.9 1. 24 .6 4 28. 5 3008 | e oo .3 1.1 1
8. 3 75 .6 h 28. 1 29, 2 || eeeeon 1.0 .S 3
8. 4 .52 i 5 31.0 284§ e |eeoas 2.2 LT 6
8.2 .42 1.6 4 32.0 by S A IR SR I 3.5 v 9
7.5 .23 5.5 3 33.6 27,9 | . 4. 2 .8 7
7.5 .19 5.0 2 33.2 P A PR S I 4.0 .8 8
6.9 1. 24 .9 1 18. 3 16.9 | 12. 2 2.3 3.3 jo-_--_ L9 |
7.1 .97 ¢ I P 21. 6 20.1 | 16. 1 2.6 2.9 |_____ | DR N PO
7.6 . 61 R T T 23.7 23.8 1 19.7 3.1 2/ N R, L DR T
7.8 . 67 .6 1 21. 6 23.0 | 221 3.2 LSl P
S 1 . h2 .6 9 21. 4 )1 05 T Y FEUEUEUE U S I
8.2 .30 .7 15 17.9 14, 1 ||| |oma O .
8.3 .21 .S 27 22, 4 10,9 | |eema|eooaan .1 1.2 1
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reaction of the saturated paste and that of a 1:1 water
suspension were measured with a glass electrode. Organic
carbon was determined by wet combustion, using a modi-
fication of the Walkley-Black method (9). The calcium
carbonate equivalent was determined by measuring the
volume of carbon dioxide emitted from soil samples
treated with concentrated hydrochloric acid. The cation
exchange capacity was determined by direct distillation
of adsorbed ammonia (9). To determine the extractable
calcium and magnesium, calcium was separated as cal-
cium oxalate and magnesium as magnesium ammonium
phosphate (9). Extractable sodium and potassium were
determined on original extracts with a flame spectro-
photometer. The methods of the U.S. Salinity Laboratory
were used to obtain the saturation extract (10). Soluble
sodium and potassium were determined on the satura-
tion extract with a flame spectrophotometer.

General Nature of the County

Shannon County was established in 1875. In 1883 the
county was divided and the northern part was established
as Washington County; but in 1943 the two counties
were combined, and the present boundary is essentially
the same as it was in 1875.

The development of the county has been closely related
to the history of the Oglala Sioux Indians. The Bureau
of Indian Affairs agency headquarters for the Oglala
has been located at Pine Ridge since 1878.

Fur traders, trappers, and missionaries were the first
white settlers. By an act of Congress in 1910, nonalloted
land was opened to homesteaders. Most of the non-Indian
land was acquired after 1920 through purchases of Indian
allotments.

In 1960 the population was 6,000, predominantly In-
dian. The Indian population is larger than that of any
other county in the State, both as to number and as
to percentage (11).

No railroad passes through this county. U.S. Highway
18 crosses the southern part from east to west, and State
Highway 75 branches off to Gordon, Nebraska. State
highways also connect Pine Ridge with Rushville, Ne-
braska. These are the main routes to markets outside
the county. Hard-surfaced and gravelled secondary roads
connect Indian villages, schools, and trading stores.

All agricultural products are marketed outside the
county. Much of the livestock is sold through barns in
adjacent counties, but some is shipped by truck to central
markets at Omaha or Sioux City or is shipped on direct
consignment to corn-belt feeders. Most of the wheat and
other grain is marketed at elevators at Gordon, Rush-
ville, and Chadron, Nebraska.

Shannon County has elementary schools at Batesland,
Denby, Sharps Corner, and Pine Ridge. Most of the
Indian children attend Federal schools operated by the
Bureau of Indian Affairs. These include a high school
at Pine Ridge and elementary schools at Oglala, Pine
Ridge, Manderson, Wounded Knee, Porcupine, and Kyle.

Churches of several faiths are at Batesland, Pine
Ridge, Wounded Knee, Manderson, Porcupine, and Kyle.
The community life of much of the Indian population
centers around the reservation headquarters, schools,

and church missions at Pine Ridge, Wounded Knee,
Manderson, Porcupine, and Iyle. In August of each
year, the Oglala tribe sponsors the Sun Dance. The com-
munity life of the farm population in the southeastern
part of the county centers on church, school, and farm
organization activities at Batesland.

Local rodeos, amateur baseball, hunting, fishing, golf,
and swimming provide most of the recreation. A golf
course and swimming pool are at Pine Ridge. Agates
and fossils can be found in areas of Badlands. The site
of the battle of Wounded Knee is a well-known historical
site.

Ground water of good quality occurs in much of
the county, except in associations 6, 7, 8, and 11. (See
the General Soil Map at the back of this publication
for the location of these associations.) In these areas it
is necessary to collect surface water for livestock. The
Cheyenne River and the White River are lowing streams,
but the potential for pump irrigation along the White
River is limited by low summer flow. Some of the tribu-
tary creeks flow enough in most years to provide water
for livestock.

Climate *°

Shannon County, located in southwestern South Da-
kota and immediately to the lee of the Black IIills, has
a semiarid climate characterized by cold winters and
hot summers. Normally, precipitation is light in winter
and is marginal for crops during the growing season.
No large bodies of water are near enough to affect the
climate.

Table 9 gives data on temperature and precipitation
recorded at the U.S. Weather Bureau at Pine Ridge,
which is in the extreme south-central part of the county.

Table 10 shows the probabilities of specified tempera-
tures after certain dates in spring and before certain
dates in fall.

This county has wide seasonal and daily variations
in temperature. Temperatures of 100°F. or more can be
expected about 2 years out of 3 in Junme, 4 days each
year in July, and 3 days each year in August. The
temperature falls to 80° below zero or lower about once
in 2 years, and to 20° below zero or lower on an average
of about 8 days each year. On the average, the tempera-
ture falls to zero or lower on 19 days each year and
fails to climb above zero 1 day each year.

The average annual precipitation at Pine Ridge is
16.33 inches. Of this amount, 12.68 inches, or about 78
percent, falls during the growing season, April through
September. The amount of precipitation during the grow-
ing season has ranged from 9.60 inches, in 1936, to 27.78
inches, in 1942. Thunderstorms of widely varying in-
tensity are the main source of rainfall during the grow-
ing season. About once in 2 years, 1 inch or more of
rain falls in 1 hour; about once in 20 years, 2 inches
or more falls in 1 hour; about once in 2 years, 2 inches
or more falls in a 24-hour period; and about once in
15 years, 3 inches or more falls in a 24-hour period.

Snow cover effectively protects pastures and fall-
seeded crops, but too heavy a cover hinders farmwork

¥Ry WALTER SPUMLER, State climatologist, U.S. Weather

Bureau, Brookings, S. Dak.
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TaBLE 9.—Temperature and precipitation
[All data obtained from records at Pine Ridge for the period 1933-63. Elevation 3,210 feet]
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Temperature Precipitation Average number
of days with—
Two years in 10 will have— One year in 10
Month will have—

Average | Average Average | Maxi- Mini- Average| Snow- | Depth

daily daily Maximum Minimum total mum mum total fall of | of snow

maxi- mini- | temperature | temperature total total snow- | 1 inch | cover 1

mum mum | equal to or | equal to or Less More fall or more | inch or

higher than—|lower than— than— | than— more

°F. °F. °F. °F. In. In. In. In, In. In.
January____ 36. 9 9.0 42. 4 3.1 0. 44 1. 81 0 0. 35 1. 51 5.3 2 8
February___ 40. 5 12. 8 47.2 7.1 . 47 1. 44 0 . 38 .95 5.4 2 7
March_____ 48. 2 21.1 54, 1 16. 3 .97 2. 55 . 26 .37 1. 94 7.5 3 5
April______ 61. 0 31. 8 65. 9 29.0 1. 77 5. 28 .34 .49 3. 46 3.6 1 1
May__.._._. 71. 3 42,7 75. 2 40. 1 3. 09 10. 03 .37 1. 02 4. 00 .9 m O]
June__.____ 81. 2 51.9 84. 8 48. 8 3.13 10. 90 . 23 1.12 4. 43 0 0 0
July .__.____ 90.9 58.1 98. 2 54. 4 2. 00 5. 39 .34 . 69 4. 38 0 0 0
August_ ____ 89. 6 56, 4 93. 6 53. 1 1. 51 6. 32 . 06 .21 3.13 0 0 0
September._ 79.9 45.0 83.6 42.0 1. 18 3. 65 .05 . 38 2. 66 0 0 0
October_____ 67.9 34,2 72.5 30.0 . 88 2.71 0 .13 1. 88 .6 ™ M

November._ 50. 4 21. 1 55. 6 17. 8 56 2. 90 0 .24 1.12 3.9 1 3
December___ 40. 9 14. 5 44. 2 11. 3 .33 .76 0 .14 .62 3.6 2 7
Year_ ___. 63. 2 33. 2 | 16.33 | 27.78 9. 60 12. 00 | 20. 82 30. 8 11 31

! Less than 0.5 day.

TaBre 10.—Probabilities of specified temperatures afier specified dates in spring and before specified dates in fall
[Data obtained from records at Pine Ridge, 1933-63. Table prepared by WitLiam F. LyrLg, South Dakota State University]

Dates for given probability and temperature

Probability
16° F. or 20° F. or 24° F. or 28° F. or 32° F. or 36° F. or
lower lower lower lower lower lower

After specified dates in spring:

90 pereent_____________________ March 13 March 23 April 3 April 13 April 22 May 7

70 pereent__ . _______________ March 18 March 29 April 8 April 18 April 28 May 12

50 pereent_____________________ April 5 April 16 April 27 May 5 May 19 May 30

30 percent_____________________ April 21 May 3 May 14 May 22 June 8 June 17

10 percent_____________________ April 26 May 8 May 20 May 26 June 14 June 22
Before specified dates in fall:

10 percent__ . ___ . ____________. October 10 September 30 | September 18 | September 7 August 31 August 8

30 pereento_ .. ______ October 15 QOctober 5 September 23 | September 11 | September 4 August 14

50 percent. .- _________ November 2 October 23 October 12 September 27 | September 20 | September 8

70 pereent_____________________ November 19 | November 9 October 30 October 13 October 5 October 1

90 percent__ __ . ________________ November 24 | November 14 | November 4 October 17 October 9 October 8
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in winter. The average annual snowfall at Pine Ridge
is about 31 inches; but as much as 54 inches fell in the
winter of 1955-56, and as little as 14 inches fell in the
winter of 1960-61. The heaviest 1-day snowfall was 14
inches. On the average, 1 inch or more covers the ground
31 days each year. In 1952 there was a snow cover of
1 inch or more on 116 days; in 1934, on no day. Strong
winds, which often accompany snowfall, commonly blow
snow into or near sheltered areas and leave open areas
nearly bare.

In an average year, sunshine can be expected about
two-thirds of the daylight hours in the growing season
and about three-fourths of .the daylight hours in July
and August, the sunniest months.

Southeast winds of 10 to 11 miles an hour prevail in
summer. Northwest winds of 11 to 12 miles an hour pre-
vail in winter. Winds of 50 miles an hour or more can
occur during any month but are most likely in summer,
during thunderstorms. Thunderstorms can be expected
about 11 times in June, 11 times in July, 9 times in
August, 8 times in May, and 4 times In September. They
arve less frequent. in other months. The annual total is
about 45.

The relative humidity averages 80 percent early in
the morning and 50 percent in the afternoon.

The average annual pan evaporation in Shannon
County is about 59 inches. The average from May
through October is about, 45 inches. The rate of evapora-
tion from small lakes is about 70 percent of that from
the pan. Water loss from soil and crops is generally less.

Farming

Livestock raising and dryland farming are the main
agricultural enterprises in Shammon County. Mainly be-
cause of the mechanization of farm and ranch operations,
the trend is toward fewer operating units and lavger
farms and ranches. According to the 1964 Census of
Agriculture, the total land: area is 1,344,000 acres, and
99.1 percent of this is in farms. In 1964 there were 200
farms. The average size was 6,656.9 acres. Of the 200
farms, 31 were classified as cash-grain farms, 141 as live-
stock farms and ranches, 4 as general farms, and 24 as
miscellaneous or unclassified. There were 178 commer-
cial farms. The cash-grain farms and many of the live-
stock farms are in the southeastern part of the county.

Livestock reported in the 1964 census included 36,957
cattle and calves on 178 farms, 1,188 hogs and pigs on
24 farms, 692 sheep and lambs on 6 farms, and 3,567
chickens on 78 farms,

The major crops arve winter wheat, alfalfa, barley,
corn, and oats. According to the 1964 census, winter
wheat was harvested from 16,845 acres, alfalfa and al-
falfa mixtures cut for hay from 7,448 acres; barley from
1,827 acres; corn from 1,347 acres; and oats from 4,389
acres. Smaller acreages were in spring wheat, rye,
sorghum, and potatoes. Alfalfa seed was harvested from
1,261 acres.

Information about the past history of cropping and
livestock raising in Shannon County can be obtained
from the annual reports of the South Dakota Crop and
Livestock Reporting Service (13).
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Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Bentonitic. Containing a significant amount of bentonite, a clay
mineral with swelling properties when moist.

Blowout. An excavation produced by wind action in loose soil,
usually sand.

Calcareous. Containing enough calcium carbonate (often with
magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium carbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may consist of soft, thin layers in the
s0il or of hard, thick beds just beneath the solum, or it
may be exposed at the surface by erosion.

Carbonate. A compound formed when calcinm, magnesium, or
another element combines with carbon and oxygen.
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Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil mate-
rial that is 40 percent or more clay, less than 45 percent
sand, and less than 40 percent silt.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan
is commonly hard when dry and plastic or stiff when wet.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some
concretions is unlike that of the surrounding soil. Calcium
carbonate and iron oxide are examples of material com-
monly found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can he crushed by the fingers. Terms commonly used to
describe consistence are—

Loosc.—Noncoherent; will not hold together in a mass.

Frieble—When moist, crushes easily under gentle pressure
between thumb and forefinger and can he pressed together
into a lump.

Firm.—When 1moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly notice-
able,

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to

streteh somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can he
broken with difficulty between thumb and forefinger.
Soft.—\When dry, breaks into powder or individual grains

under very slight pressure.

Cemented—Hard and brittle;

little

Eolian soil material. Soil material accumulated through wind ac-
tion; commonly refers to sandy material in dunes.

Erosion. The wearing away of the land surface by wind, running
wat and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the
growth of specified plants when other growth factors, such
as light, moisture, temperature, and the physical condition
(or tilth) of the soil, are favorable.

Gravel. Rounded or angular rock fragments that are not promi-
nently flattened and are up to 3 inches in diameter.

Horizon, soil. A Iayer of soil, approximately paraliel to the surface,
that has distinet characteristics produced by soil-forming
processes, These are the major horizons:

affected by moistening.

O horizon. The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant resi-
dues.

A horizon. The mineral horizon at the surface or just below
an O horizon, This horizon is the one in which living
organisms are most active and therefore is marked by the
accumulation of humus. The horizon may have lost one
or more of the following: soluble salts, clay, and ses-
¢uioxides (iron and aluminum oxides).

B horizon. The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the A horizon
to the C horizon. The B horizon also has distinctive charac-
teristics caused by (1) accumulation of clay, sesquioxides,
humus, or some combination of these; (2) prismatic or
blocky structure; (3) redder or stronger colors than the A
horizon; or (4) some combination of these. The A and B
horizons combined are usually called the solum, or true soil.
If a soil Iacks a B horizon, the A horizon alone is the solum.

C horizon. The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is knowwy to be different from that in
the solum, a Roman numeral precedes the letter C.

I layer. Consolidated rock heneath the soil. The rock usually
underties a C horizon but may be immediately beneath
an A or B horizon.

Leaching. The removal of soluble materials from soils or soil
material by percolating water.

Limy. Calcareous.

Loess. A fine-grained, wind-transported deposit consisting domi-
nantly of silt-sized particles.

Permeability. The quality that enables a soil to transmit water
or air. Terms used to describe permeability are as follows:
wvery slow, slow, moderately slow, modcerate, moderately rapid,
rapid, and very rapid.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction, because it is neither acid nor alkaline.
An acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pIl plf
Extremely acid-___ Below 4.5 Neutral ____________ 6.6 to 7.3
Very strongly acid. 4.5 to 5.0  Mildly alkaline______ 74 to 7.8
Strongly acid-____ 5.1 to 5.5 Moderately alkaline. 7.9 to 8.4
Medium acid______ 5.6 to 6.0  Strongly alkaline_.__ 85 to 9.0
Slightly acid___.__ 6.1 to 6.5 Very strongly alka- 9.1 and
line higher

Saline-alkali soil. A soil that contains a harmful concentration
of salts and exchangeable sodium; or contains harmful salts
and has a highly alkaline reaction; or containg harmful salts
and exchangeable sodium and is strongly alkaline in reaction.
The salts, exchangeable sodium, and alkaline reaction occur
in the soil in such location that growth of most crop plants is
less than normal.

Saline soil. A soil that contains soluble salts in amounts that impair
growth of crop plants but that does not contain excess
exchangeable sodium.

Sand. As a soil separate, individual rock or mineral fragments
ranging from 0.05 to 2.0 millimeters in diameter. Most
sand grains consist of quartz, but sand may he of any
mineral composition. As a textural class, soil that is 83
percent or more sand and not more than 10 percent clay.

Silt. As a soil separate, individual mineral particles that range in
diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter)., As
a textural class, soil that is 80 percent or more silt and less
than 12 percent clay.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—plety (laminated), pris-
matic (vertical axis of aggregates longer than horizontal),
colwmmnar (prisms with rounded tops), blocky (angular or
subangular), and granuler. Structurcless soils are (1) sin-
gle grain (each grain by itself, as in dune sand) or (2)
massive (the particles adhering together without any regu-
lar cleavage, as in many claypans and hardpans).

Subsoeil. Technically, the B horizon ; roughly, the part of the profile
below plow depth.

Substratum. Any layer beneath the solum, or true soil.

Tablelands. Relatively smooth-surfaced landforms that are at levels
generally above surrounding uplands.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. Stream
terraces are frequently called sccond Dottoms, as contrasted
to flood plaing, and are seldom subject to overflosv. Marine
terraces were deposited by the sea and are generally wide.

Terrace (mechanical). An embankment or ridge, constructed across
sloping soils on the contour or at a slight angle to the contour.
The terrace intercepts surplus runoff so that it may soak into
the soil or flow stowly to a prepared outlet without harm.
Terraces in fields are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a masg of soil. The basic textural classes, in
order of increasing proportions of fine particles, are sand,
loamy sand, sandy loam, loam, silt Iloam, silt, sandy clay
lowm, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may he
further divided by specifying “coarse,” “fine.” or “very fine.”
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Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
gtable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Water-holding capacity. The capacity of a soil to hold water in a
form available to plants. Often expressed in either inches of

water per inch of soil depth or in inches of water per
foot of soil depth. Also referred to as available water hold-
ing capacity in this survey.

Water table. The highest part of the soil or underlying rock mate-
rial that is wholly saturated with water. In some places
an upper, or perched, water table may be separated from
a lower one by a dry zone.
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GUIDE TO MAPPING UNITS--Continued

De-
scribed
on
Mapping unit page
Pierre-Samsil clays, 9 to 25 percent
slopesm======-=--ssmm-comm—ccos—cnoonoo= 37
Pierre part---===-=m=scso-sccc-csosaces -
Samsil part--=----s-smmme-se-om—s-oson --
Richfield and Altvan silt loams, O to 3
percent slopes~-===m==meos--=eoo—onosonasn- 38
Richfield part-====-=s--m---==-=wccnece= --
Altvan part-~---=-=--c-----sc--e-—oa-= -
Richfield and Altvan silt loams, 3 to 5
percent slopess====s===-=c=--c-—--o--oon- 39
Richfield part-=-========r-=-co=--emm-- -
Altvan part=-=--=s=-=s-sscw-cmc-=---o-o --
Richfield~Dawes silt loams, 0 to 3 percent
slopes=---~=~=—-----==ssemcme-coccsoemcan- 39
Richfield part---====-m==-ore-w-n-—--- --
Dawes part==-=-=---===-ocscoc-osscoanos ==
Rosebud=Canyon loams, 5 to 9 percent
slopes===-=-=--=m--mmsesmcmcsces——nccaeo— 40
Rosebud part=--==---=sswsmccn-cenocanx --
Canyon part-==-m==~=---=------o-coa-os --
Rosebud-Keith silt loams, 3 to 9 percent
slopes==m==--=----ssmmssme——meo—oceoneo— 41
Samsil-Shale outcrop complex====-===-=-<=<= 42
Samsil part----=-=--ss--s-mseosmsseososmoos ==
Shale outcrop part-=-======r-==-=-=====c==- -
Swanboy clay==-====-====-----c--oo-moooso- 43
Tassel-Anselmo complex, 10 to 40 percent
slopegs==-=~-=--==---essemcmmocmoco-cnoo- 43
Tassel part-=--=-==-s-s-ceccr--~-cene-- -
Anselmo part---===-cs=cm-c-csecmoo-ooo --
Terrace escarpments§-========-me--m=-=-cw--- 43
Tuthill and Anselmo fine sandy loams, O
to 3 percent slopes===r--m===-=-=--=coces 44
Tuthill and Anselmo fine sandy loams, 3
to 9 percent slopes=========c-=-emcm-oan 44
Tuthill and Manter soils, 0 to 3 percent
slopeg§=====---=---mesesmsmmeocc—ccomoeoo 45
Tuthill part===-===c====--=cc-c-c---oo --
Manter part-==-=-=--==-ss-s-s-cssc-cs-o- --
Tuthill and Manter soils, 3 to 5 percent
slopeg======-==--s-ssmcmcoocoeoscosooooo 45
Tuthill part-====s====-=ec-c~oocmoe=co- --
Manter part=~==-==s-==se-cssc~socamces -
Tuthill and Manter soils, 5 to 9 percent
slopeg=~-===ss==c---emcommoo—csosooconos 45
Tuthill part----====s=-s-e--ecc-ccce=-- -
Manter part===r-==-=-c--==-=ss-scmossses --
Ulysses-Colby complex, sand substratum, 3
to 9 percent slopes=r==sm-m=-==m-caccoco-o 45
Ulysses parte=-==---ssc=-wccs-mcoccna- -
Colby part==-=--=s==ssscermmccmceo~coo~= --
Valentine fine sand, rolling====--=======-~ 46
Valentine fine sand, hilly-====-=====~c==~= 46
Valentine sand===---====-=csv~e-c-ce—cowoo- 46
Wortman-Wanblee complex-=========m=w=-==w== 48
Wortman part==-====-=c==-=--cs-==c-o-o= --

Wanblee part----=v-=s=c-==-sc--c-oscocao= --

Capability Windbreak
Range site unit group
Name Page Symbol Page Number Page
Clayey 50 Vie-1 58 3 62
Shallow 50 VIs=-2 58 None --
Silty 50 IIc-1 55 2 62
Silty 50 IIIs-2 56 2 62
Silty 50 ITe-1 55 2 62
Silty 50 ITle-1 55 2 62
Silty 50 IIc-1 55 2 62
Silty 50 IIis-1 56 3 62
Silty 50 Ille-1 55 2 62
Shallow 50 Vis=~2 58 None --
Silty 50 ITe-1 55 2 62
Shallow 50 VIIs-2 59 None --
None -- VIIIs-1 59 None -
Dense Clay 51 VIIs-1 59 None -
Shallow 50 VIs=-2 58 None -
Sandy 50 Vie-2 58 1 62
Shallow 50 VIIs-2 59 None --
Sandy 50 IIIe-2 55 1 62
Sandy 50 Ive-3 57 1 62
Silty 50 IIIe-2 55 1 62
Sandy 50 I1Te-2 55 1 62
Silty 50 ITIe-3 55 1 62
Sandy 50 IIIe-3 55 1 62
Silty 50 Ive-3 57 1 62
Sandy 50 Ive-3 57 1 62
Silty 50 Ille~1 55 2 62
Thin Upland 51 Ive-5 57 2 62
Sands 49 Vie=2 58 7 62
Choppy Sands 50 VIIe-1 59 7 62
Sands 49 Vie=-2 58 7 62
Claypan 50 IVs=2 58 5 62
Thin Claypan 51 VIs-1 58 None -
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Mapping unit
Kadoka silt loam, O to 3 percent slopes=---=
Kadoka silt loam, 3 to 5 percent slopes==---
Kadoka silt loam, 5 to 9 percent slopes-===-
Kadoka=-Epping silt loams, 3 to 9 percent
slopeg§==m====---smmesomocso—o-osnsoscosssos
Kadoka part======s--scs=-=mc--o-esccscconess
Epping part==-==wesm=se---sssscoscscco=os
Keith silt loam, O to 3 percent slopes-=-----
Keith silt loam, 3 to 5 percent slopes===----
Keith=Colby silt loams, 9 to 12 percent
s§lopeg==-=----ess=semocmcceooossocsosoesss
Keith part-----~-======--==c-sccsescccsoc-
Colby part==-==m--=s=cescmce-mocmoonon=s
Keith=Colby silt loams, 12 to 18 percent
slopeg==m=======--=s=sscmemoocccosossosooes
Keith part=-=-=s~=s=--<=-c-scs=csccosoncoos
Colby part=======-==-=w=-e-=-c-=-==-=-=-sescs
Keith=Rosebud silt loams, 0 to 3 percent
§lopeg=====-===m=sos=s-o-sm-ceo--osoecseoss
Keith and Ulysses silt loams, 5 to 9 percent
slopege======---=~=sssssscmcoososomsoossesses
Kyle clay, alkali, 0 to 3 percent slopes----

Kyle clay, alkali, 3 to 5 percent slopes--=-
Kyle silty clay, O to 3 percent slopes-===--=
Lamo=Elsmere complex==-=======m=-==ccococ-os
Lamo part=========so--~ssc-os-csssnossos
Elsmere part-----=s=s=-=e-=-ece-o--mceosae
Loamy land--=--=s===semsemmo—soo—sococonones
Loup §0ilg=--=-==-=c-me=s-cmem-c—commosoocenos
Manvel silty clay loam, O to 5 percent
slopeg=====m=-=s-c-sessoemmocoooooocososens
Minatare §oilg=-~==-===-=se=-=-=ecnccomsomcosos

Minnequa silty clay loam, 5 to 12 percent
slopeg==-==-====me-mem-me—ccososoocmsonses
Mosher-Minatare complex==~=--===--=-=s=~=====
Mosher part===-=-m===--==---==--ocecoo--o
Minatare part========sm=--s-ss--c-cca--o-
Oglala-Canyon complex, 9 to 18 percent
8lopeg=-===s=mm=mememmc————e-sosossssas---
Oglala part===~==memee-cm-nse—oeooooon--
Canyon parte==----=s===sc=-sm-eceoceoco-
Orella clay, O to 9 percent slopes-=--=-----=
Orella=Shale outcrop complex==========-~-==-
Orella parte===-==-===m==mecc-=e-=eoo--o-
Shale outcrop part===-=-=====--==s-scc-u-
Penrose and Minnequa silty clay loams, 5 to
20 percent slopes===m===-=--=-c-=oso-saooo
Penrose part=---=-====c-s=ss=-=-e-omecoooooo
Minnequa part-==-===--===-=m-esss-scomoan
Penrose-Rock outcrop complex=-====-==--=====
Penrose part--=----s=-s-se-csemsc-eoeo---
Rock outcrop part===-===---s==--e-cc-c=~==
Pierre clay, 3 to 9 percent slopes==-=-==-=--=

De~

scribed

on
page

24
24
24

Capability Windbreak
Range site unit group
Name Page | Symbol Page | Number Page
Silty 50 IIIc-1 56 2 62
Silty 50 | IIIe=1 55 2 62
Silty 50 | Ive-2 57 2 62
Silty 50 IIIe-1 55 2 62
Shallow 50 VIs-2 58 None --
Silty 50 IIc-1 55 2 62
Silty 50 IIe-1 55 2 62
Silty 50 IVe-1 56 2 62
Thin Upland 51 IVe=-5 57 2 62
Silty 50 | Vie-1 58 2 62
Thin Upland 51 VIie-1 58 2 62
Silty 50 IIc-1 55 2 62
Silty 50 Ille-1 55 2 62
Clayey 50 IVs-1 58 None --
Clayey 50 Vie-1 58 None --
Clayey 50 IVs-1 58 3 62
Subirrigated 49 Vw-1 58 4 62
Subirrigated 49 IVw-1 57 4 62
Silty 50 Vie-l 58 2 62
Subirrigated 49 Vw~1 58 4 62
Thin Upland 51 IVe=5 57 3 62
Saline Low- 49 Vis-1 58 6 62
land
Thin Upland 51 Vie-1 58 3 62
Claypan 50 IVs-2 58 5 62
Thin Claypan 51 VIs-1 58 None --
Silty 50 Vie-1 58 2 62
Shallow 50 Vis=2 58 None --
Shallow 50 VIs=-2 58 None -
Shallow 50 Vis=2 58 None -~
None - VIIIs-1 59 None --
Shallow 50 Vis=2 58 None -
Thin Upland 51 Vie-l 58 3 62
Shallow 50 VIIs-2 59 None --
None -- VIIIs-1 59 None --
Clayey 50 IVe-6 57 3 62
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For a full description of a mapping unit, read both the description of the mapping unit and that of the soil

Map
symbol
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AsB
AsC
AvVE

Ba
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Br
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CaF
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Ef

EhF

EkE

Er

GoA
Gr

HhA
H1A
HoA
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Ht
Hv

series to which the mapping unit belongs

. Other information is given in the tables as follows:

Acreage and extent, table 1, p. 11.
Predicted yields, table 2, p. 60,

Windbreaks, table 3, p. 6l.

Mapping unit

Alluvial land=====-=-=c-=-=--ccs=--essmon==os
Anselmo sandy loam, O to 5 percent slopes--
Anselmo sandy loam, 5 to 9 percent slopes--
Anselmo-Valentine complex, 5 to 20 percent
slopeg========m=-ss=esmcomemmo-smoooscomcons
Anselmo part----====-=-w=-=sc----c---eo
Valentine part-=-=-=-e==w=sm--s=ccooc-oo-
Badlands===-======ssssm-mmmocc-eo-osssccosons
Barren broken aregs==-====-=--=-==-======
Clayey soils==-~====c-=rwomcomcnoncancn
Loamy SOilg=====ss=emssscmem—conoocnno—n
Bankard loamy sand-=--====-===--mo-=-=cc-ese-
Barren badlands==-======c=ccm-c-ccucccnnnnn
Buffington silty clay loam========<=-==-=--
Canyon association, 18 to 40 percent

Canyon parte======s=====-m-=m-o--sssocees
Oglala and Rosebud parts=====s=-======--
Canyon-Rock outcrop association===-========
Canyon parte==-===s==--==c=----ssoeoscseso
Rock outcrop partm=s=-----=-=-s-cc~c-=-.
Clayey land-===========m==--c-cmosos-ooonoon
Dunday-Valentine complex, 0 to 5 percent

Dunday part-==-w=-==-=s-=-os-s-c=-=ccsoc-os
Valentine part=-=~==-s=======-c-cccccooe
Elsmere=-Loup loamy fine sands==========<=--
Elsmere part=m=-=-cmsseormcocc—m-cooooo
Loup part==-=s===s-=-s-ssssssmsomossoeosoes
Epping complex, 9 to 40 percent slopes==--=
Epping part=-==e-=-=c---c-sss-—--mcessse
Kadoka part==-=~==s==sm=s=e--c-ccocoo-eoo
Epping-Kadoka silt loams, 9 to 18 percent
slopes-==m=--m=-"-s-cemcne--esoome-ooseosos
Epping part===-=~==-==---c-c--so-soooes
Kadoka parte========ss--ce-m—oocoooooo-
Epping-Rock outcrop complex=~===========-===
Epping part===-====-sm==m-ccco-c--csssemse
Rock outcrop part===-r==s==-==-c===--c-
Goshen silt loam, O to 3 percent slopes=~=--
Gravelly land----=====cc=r-ac-ccomcooocooae
Haverson loam, high, O to 3 percent slopes-
Haverson loam, low, O to 3 percent slopes--
Haverson silty clay loam, 0 to 3 percent

Hisle clay----====-=-s===-c=cmoc-cecancoo—oo
Hisle=Swanboy clays, saline==========-=-=-=
Hoven silt loam========w==-=seeeco~oooe—o--o
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Engineering uses of the soils, table 4, p, 64;
table 5, p. 66; and table 6, p. 70,

Capability Windbreak
Range.site unit group

Name Page Symbol Page Number Page
Overflow 49 VIw-1 58 4 62
Sandy 50 I1Ie-2 55 1 62
Sandy 50 Ive-3 57 1 62
Sandy 50 Vie=2 58 1 62
Sands 49 Vie-2 58 7 62
None -- VIIIs-1 59 None --
Clayey 50 Vie-1 58 3 62
Silty 50 Vie-~1 58 2 62
Overflow 49 VIe=2 58 1 62
None - VIIIs-1 59 None --
Clayey 50 I1Ic-2 56 2 62
Shallow 50 VIiIs=~2 59 None -
Silty 50 Vie-1 58 2 62
Shallow 50 VIIs-2 59 None --
None -- VIiIs-1 59 None -
Clayey 50 Vie-1 58 3 62
Sandy 50 Ive-4 57 1 62
Sands 49 Vie-2 58 7 62
Subirrigated 49 IVw-1 57 4 62
Subirrigated 49 Vw~1 58 4 62
Shallow 50 ViIs-2 59 None --
Silty 50 Vie-1 58 2 62
Shallow 50 VIis=~2 58 None -
Silty 50 Vie-1 58 2 62
Shallow 50 VIis=2 59 None --
None -- VIiiis-1 59 None --
Overflow 49 Iic-1 55 2 62
Shallow 50 VIIs=-2 59 None -
Silty 50 IIlc-2 56 2 62
Overflow 49 IITw-1 56 2 62
Overflow 49 I1Iw-1 56 2 62
Thin Claypan 51 Vis-1 58 None --
Saline Lowland 49 Vis-1 58 None --
Closed De- 49 VIs=-1 58 None -
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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