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Major fieldwork for this soil survey was done in the period 1963-67. Soil names and
descriptions were approved in 1969. Unless otherwise indicated, statements in the
publication refer to conditions in the area at the time the survey was completed. This
survey was made cooperatively by the Soil Conservation Service and the Wyoming
Agricultural Experiment Station. It is part of the technical assistance furnished to the
Pavillion and Wind River Conservation Districts. In 1969 the Pavillion and Wind River
Conservation Districts were combined to form the Riverton Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased on individual order from the
Cartographic Division, Soil Conservation Service, United States Department of Agri-

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms, ranches, and woodlands; 1n
selecting sites for roads, ponds, buildings,
and other structures; and in judging the
suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the soils of the Riverton Area are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. 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. This guide lists
all the soils of the survey area in alpha-
betic order by map symbol and gives the
capability classification of each. It also
shows the page where each soil is described
and the page for the windbreak suitability
group and range site in which the soil has
been placed.

Individual colored maps showing the
relative suitability or degree of limita-
tion of soils for many specific purposes
can be developed by using the soil map
and the information in the text. Translu-
cent material can be used as an overlay
over the soil map and colored to show
soils that have the same limitation or
suitability. For example, soils that have a
slight limitation for a given use can be

colored green, those with a moderate limi-
tation can be colored yellow, and those
wigh a severe limitation can be colored
red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussion of the capability
units, the range sites, and the windbreak
suitability groups.

Foresters and others can refer to the
section “Management of the Soils for
Windbreaks,” where the soils of the county
are grouped according to their suitability
for trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Management of the
Soils for Wildlife.”

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

Community planners and others will
find many of the sections helpful in plan-
ning urban uses of soils, particularly
“Management of the Soils for Urban and
Recreational Uses.”

Engineers and builders can find, under
“Engimeering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

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

Newcomers in the survey area may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the information about the
county given in the section “General
Nature of the Area.”

Cover: Cattle grazing on irrigated pasture on a Lostwells
sandy clay loam.

For sale by the Superintendent of Documents, U.8. Government Printing Office
Washington, D.C. 20402
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SOIL SURVEY OF RIVERTON AREA, WYOMING (FREMONT
COUNTY)

BY JACK F. YOUNG, SOIL CONSERVATION SERVICE

SOILS SURVEYED BY JACK F. YOUNG AND CLARENCE J. FOWKES, SOIL CONSERVATION SERVICE !

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
WYOMING AGRICULTURAL EXPERIMENT STATION

THE RIVERTON AREA is in the central part of
Fremont County, Wyoming (fig. 1). It has a total
area of 375,432 acres, or about 587 square miles. Riverton
is the largest town in the survey area.
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Figure 1.—Location of Riverton Area in Wyoming.

Most of the survey area is in the Wind River Basin (2).?
The northwestern part of the survey area is where the Owl
Creek and Bridger Mountains join. The Wind River Basin
is the western part of the Shoshoni Basin, which is a sub-
ordinate basin of the Wyoming Basin. The Owl Creek and
Bridger Mountains are part of the Middle Rocky Moun-
tains. The main part of the survey area is in the Northern
Intermountain Desertic Basin Major Land Resource Area.
The mountainous part is in the Semiarid Rocky Moun-
tains Major Land Resource Area. The survey area is
drained by the Wind River and its tributaries.

*Others who contributed to this soil survey are WILLIAM R.
GLENN, JoHN E. I1ams, E. GARY RoBBINS, and ARLYN R. SHINEMAN.
ARrvap J. CLINE and CLARENCE J. FOwWKES assisted in the field cor-
relation. All are or were soil scientists with the Soil Conservation
Service.

?Italic numbers in parentheses refer to Literature Cited, p. 85.

Sugar beets, dry beans, alfalfa, small grain, and corn
are the principal crops grown under irrigation. Much of
the land is used for grazing by cattle and sheep. Cattle
and sheep are fattened for market on farms. Many colonies
of bees pollenate the alfalfa fields.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in the Riverton Area, where they are located, and
how' they can be used. The soil scientists went into the
survey area knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of slopes,
the size and speed of streams, the kinds of native plants
or crops, the kinds of rock, and many other 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 the action of plant roots.

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. The soil series and the soil phase are
the categories of soil classification most used in a loecal
survey. )

Soils that have profiles almost alike make up a soil
series (5). Except for different texture in the surface
layer, all the soils of one series have major horizons that
are similar in thickness, arrangement, and other impor-
tant characteristics. Fach soil series is named for a town
or other geographic feature near the place where a soil
of that series was first observed and mapped. Apron and
Bigwin, 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 undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects their use by man. On the basis of such differ-
ences, a soil series is divided into phases. The name of a
soil phase indicates a feature that affects management.

1



2 SOIL SURVEY

For example, Apron sandy loam, 0 to 3 percent slopes,
is one of several phases within the Apron series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These photo-
graps 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 plan-
ning the management of farms and fields, a mapping unit
is nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some kind
that have been seen within an area that is predominantly
of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
the survey avea: soil complexes and soil associations.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more domi-
nant soils, and the pattern and relative proportions are
about the same in all arcas. Generally, the name of a soil
complex consists of the names of the dominant soils,
joined by a hyphen. Birdsley-Boysen complex, 0 to 10
percent slopes, is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually on
the soil map but are shown as one unit because the time
and effort of delineating them separately cannot be justi-
fied. There is a considerable degree of uniformity in pat-
tern and relative extent of the dominant soils, but the
soils may differ greatly one from’ another. The name of
an association consists of-the names of the dominant soils,
joined by a hyphen. Enos-Wall association, gently slop-
Ing, is an example.

Tn most areas surveyed there are places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series.
These places are shown on the soil map and are described
in the survey, but they are called land types and are
given descriptive names. Marsh and Rock land are land
types in this survey area.

While a soil survey is in progress, soil scientists take
soil samples as needed for laboratory measurements and for
engineering tests. Laboratory data from the same kind
of soil in other places are also assembled. Data on yields
of crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kind of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how the soils behave when used
as a growing place for native and cultivated plants, and
as material, foundations, or covering for structures. They
relate this behavior to properties of the soils. For exam-
ple, they observe that absorption fields for onsite dis-
posal of sewage fail on a given kind of soil, and they
relate this to the slow permeability of the soil or a high
water table. They see that streets, road pavements, and
foundations for houses are cracked on a certain kind of

soil, and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observation
and knowledge of soil properties, together with available
research data, to predict limitations or suitability of soils
for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set. up trial groups of soils. They test these groups by
further study and by consultation with farmers, agrono-
mists, engineers, and others. They then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under cur-
rent 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 the Riverton Area. 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 soil associations is useful to people
who want a general idea of the soils in an area, who want
to compare different parts of an area, or who_want to
know the location of large tracts that are suitable for a
certain kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning engineering works, recrea-
tional facilities, and community developments. It is not a
suitable map for planning the mangement of a farm or
field, or for selecting the exact location of a road, build-
ing, or similar structure, because the soils in any one
association ordinarily differ in slope, depth, stoniness,
drainage, and other characteristics that affect their
management.

The terms for texture used in the title of the associa-
tions apply to the texture of the surface layer. For exam-
ple, in the Apron-Lostwells association the words “sandy
loams and sandy clay loams” refer to the texture of the
surface layer.

The soil associations in the survey area are discussed
in the following pages.

1. Apron-Lostwells Association

Deep, nearly level to sloping sandy loams and sandy clay
loams; on alluvial fans

This association consists of deep, well-drained sandy
loams and sandy clay loams on alluvial fans. Slopes are
0 to 10 percent (fig. 2). These soils formed in alluvium
derived from sandstone and clay shale. The principal
areas of this association are between Pilot Butte and Lost
Wells Butte and in the Missouri Valley. Riverview,
Riverton Valley, and Hidden Valley are also important
areas. Annual precipitation is about 9 inches, the average
annual soil temperature is about 51° F., and the frost-
free season is 120 to 140 days. Elevation ranges from
4,800 to 5,500 feet.
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Figure 2.—Part of the Apron-Lostwells association looking east from a point northeast of Pilot Butte Reservoir. The fields in the
background are in alfalfa.

"This association occcupies about 38 percent of the sur-
vey area. Apron soils make up about 30 percent of the
association and Lostwells soils about 25 percent. Minor
soils make up the remaining 45 percent.

Apron soils are light brownish-gray to light yellowish-
brown sandy loam to a depth of 60 inches or more. Lost-
wells soils are light brownish-gray stratified sandy clay
loam to a depth of 60 inches or more.

Minor soils in this association are in the Enos, Ethete,
Fruita, Griffy, Oceanet, Pavillion, Persayo, Saddle,
Teapo, Wall, Winkleman, and Worland series. The
Ethete soils are on terraces. The Griffy soils are on allu-
vial fans and terraces. The Persayo and Oceanet soils are
on uplands. The Fruita, Teapo, Pavillion, and Worland
soils are on uplands and foot slopes. Enos and Wall soils
are in areas of wind-deposited sand. Winkleman soils are
on valley fills. Saddle soils are on uplands. Wet alluvial
land also is in this association.

This association is used mainly for irrigated crops and
pasture, but it is also used for range. Some of the best
range in the survey area is in this association. The better
farms also are in this association. The major soils are
suited to all crops commonly grown in the survey area.
Some irrigated parts of the association are areas of con-
cern because of topography and variable depth to bed-
rock. Many fields cannot be leveled without exposing
bedrock.

A small number of pheasants live in the association in
irrigated areas. These areas could support a large num-
ber of pheasants. Chukars also are present in small num-

bers. Ducks and geese inhabit areas around Pilot Butte
Reservoir, Ocean Lake, small ponds and marshes, and
along drainage ditches. The Ocean Lake shore is being
developed for recreation.

2. Persayo-Oceanet Association

Shallow, nearly level to moderately steep sandy clay
loams and sandy loams; on uplands

This association consists principally of shallow, well-
drained soils on uplands. Slopes are 0 to 30 percent (fig.
3). These soils formed in weathered clay shale and sand-
stone of the Tertiary Wind River Formation. The asso-
ciation occurs as breaks along the Wind River. Annual
precipitation is about 9 inches, the average annual soil
temperature is about 51° F., and the frost-free season is
120 to 140 days. Elevation ranges from 5,000 to 5,700 feet.

This association occupies about 12 percent of the sur-
vey area. Persayo soils make up about 50 percent of the
association, Oceanet soils about 25 percent, and Rock
land about 8 percent. Minor soils make up the remaining
17 percent.

Persayo soils are light olive-gray sandy clay loam
underlain by clay shale at a depth of 10 to 20 inches.
Oceanet soils are light yellowish-brown sandy loam
underlain by sandstone at a depth of 10 to 20 inches.

Minor soils in this association are in the Worland,
Pavillion, Saddle, Apron, and Lostwells series. The Wor-
land and Pavillion soils are on uplands and foot slopes.
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Figure 3.—Part of the Persayo-Oceanet association looking northwest toward Water Tank Hill, west of Shoshoni. Persayo soils are
on slopes in foreground. Oceanet soils occur with the sandstone ledges and Rock land.

The Saddle soils are on uplands. The Apron and Lost-
wells soils are on alluvial fans.

This association is used mainly for range. Chukars live
in some areas.

3. Ethete-Griffy Association

Deep, nearly level to sloping loams,; on terraces

This association consists of deep, well-drained loams
on terraces. Slopes are 0 to 10 percent (fig. 4). These
soils formed in mixed alluvium, underlain by stratified
sand and gravel. The principal area of this association
is near Riverton. Annual precipitation is about 9 inches,
the average annual soil temperature is about 51° F., and
the frost-free season is 110 to 140 days. Elevation ranges
from 4,800 to 5,500 feet.

This association occupies about 7 percent of the survey
area. Ethete soils make up about 35 percent of the as-
sociation and Griffy soils about 30 percent.. Minor soils
make up the remaining 35 percent.

Ethete soils have a surface layer of light brownish-
gray loam. The subsoil is brown to pale-brown clay loam.

The upper part of the substratum is white gravelly clay
loam, and the lower part is light brownish-gray very
gravelly sand to a depth of 60 inches or more.

Griffy soils have a surface layer of light brownish-gray
loam. The upper part of the subsoil is brown sandy
clay loam, and the lower part is very pale brown fine
sandy loam. The substratum is pale-yellow fine sandy
loam to a depth of 60 inches or more.

Minor soils in this association are in the Clifterson,
Saddle, Apron, and Lostwells series. Areas of Saline
wet land and Wet alluvial land are also in this
association.

This association is used about equally for irrigated
crops, pasture, and range. Irrigated areas of Ethete soils
are suited to all crops commonly grown in the survey
area except dry beans. Grifly soils are suited to all crops
commonly grown in the area.

Pheasants live in irrigated arveas of this association,
and chukars inhabit the range. Some recreational develop-
ments are along the shore of Boysen Reservoir. Riverton,
the largest city of the area, is in this association. Most
of the gravel pits of the Riverton Area are in this
association.
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Figure 4.—Landscape in Ethete-Griffy association between Griffy Hill and Riverton. Griffy soils are at middle distance, and Ethete
soils are in background.

4. Tipperary-Trook Association

Deep, nearly level to moderately steep loamy sands and
sandy loams; on terraces and alluwwvial fans

This association consists of deep, well-drained and
somewhat excessively drained, loamy sands and sandy
loams on old high terraces and alluvial fans (fig. 5).
Slopes are 0 to 20 percent. These soils formed in sandy
alluvium. The only area of this association is west of
Boysen Reservoir in the northern part of the survey area.
Precipitation is about nine inches, the average annual
soil temperature is about 51° F., and the frost-free season
1fs thO to 140 days. Elevation ranges from 4,800 to 5,300

eet.

This association occupies about 6 percent of the survey
area. Tipperary soils make up about 55 percent of the
association and Trook soils about 25 percent. Minor soils
make up the remaining 20 percent.

Tipperary soils have a surface layer of light brownish-
gray loamy sand about 5 inches thick. The underlying
material is light brownish-gray loamy sand to sand to
a depth of 60 inches or more. Trook soils are pale-brown
to white sandy loam or gravelly sandy loam to a depth
of 60 inches or more.

Minor soils in this association are in the Meeteetse,
Apron, and Clifterson series.

This association is used mainly for range, but a siz-
able area is irrigated. Trook soils are some of the better
irrigated ones in the survey area and are suited to all
commonly grown local crops. Tipperary soils are best
maintained in permanent cover or close-growing crops.

This association now supports few pheasants, but it
could be developed into excellent pheasant habitat. Areas
of this association can be developed for recreation on
the west shore of Boysen Reservoir and the shore of
Lake Cameahwait.

5. Apron-Trook Association

Deep, nearly level to moderately steep sandy loams; on
alluvial fans and terraces

This association consists of deep, well-drained sandy
loams on alluvial fans and terraces (fig. 6). Slopes are
0 to 15 percent. These soils formed in alluvium washed
from old high terraces and from weathered sandstone
and clay shale. The principal area of this association is
between Fivemile and Muddy Creeks. Annual precipita-
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Figure 5—Part of the Tipperary-Trook association. Soil in foreground is Tipperary. The Bridger Mountains in the background are
out of survey area.

tion is about 9 inches, the average annual soil temperature
is about 51° F., and the frost-free season is 120 to 140
days. Elevation ranges from 4,800 to 5,300 feet.

This association occupies about 22 percent of the
survey area. Apron soils make up about 30 percent of
the association and Trook soils about 20 percent. Minor
soils make up the remaining 50 percent.

Apron soils ave light brownish-gray to light yellowish-
brown sandy loam to a depth of 60 inches or more. Trook
soils are pale-brown to white sandy loam or gravelly
sandy loam to a depth of 60 inches or more.

Minor soils in this association are in the Lostwells,
Worland, Pavillion, Enos, Persayo, Oceanet, Clifterson,
Fruita, Birdsley, and Boysen series. Areas of Rock land
also are in this association.

This association is used mainly for range. Irrigated
areas, however, are suited to all crops commonly grown
in the survey area. A few pheasants live in the irrigated
part of this association, but the area could be developed
as an excellent habitat. Some chukars inhabit the rough
areas. Some recreational developments are along the
shore of Boysen Reservoir.

6. Crowheart-Bigwin Association
Deep, nearly level loams and fine sandy loams; on flood
plains

This association consists of nearly level, somewhat
poorly drained loams and fine sandy loams that are

underlain by sand and gravel (fig. 7). Some of the soils
are affected by salt. Slopes are 0 to 3 percent. These soils
formed in mixed alluvium. This association extends
along the Wind River. Annual precipitation is about 9
inches, the average annual soil temperature is about 50°
T., and the frost-free season is 110 to 140 days. Elevation
ranges from 4,600 to 5,500 feet.

This association occupies about 3 percent of the survey
area. Crowheart soils make up about 45 percent of the
association and Bigwin soils about 30 percent. Minor
soils make up the remaining 25 percent.

Crowheart soils have a surface layer of mottled, light
brownish-gray loam. The subsoil is mottled, light brown-
ish-gray fine sandy loam. It is stratified with thin lenses
of loam. The substratum is stratified sand and gravel to a
depth of 60 inches or more. The soils are slightly saline.

Bigwin soils have a surface layer of light brownish-
gray fine sandy loam. The subsoil is light brownish-gray
fine sandy loam. It is stratified with lenses of loam and
clay loam. The substratum is stratified sand and gravel
to a depth of 60 inches or more. A seasonal high water
table is at a depth of 3 to 5 feet in these soils.

Minor soils in this association are in the Glenton and
Winkleman series, and the gravel substratum phase of
the Effington series. Areas of Marsh, Saline wet land,
and Wet alluvial land are also in this association.

This association is used principally for range. Much
of the area of this association is covered by trees and
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shrubs. Irrigated areas are used mainly for hay and
pasture.

Mule deer live in areas of this association, but other
wildlife are seldom present. Several picnic areas have
been developed in this association.

7. Fivemile-Binton Association

Deep, nearly level to gently sloping silty clay loams; on
flood plains and low terraces

This association consists of deep, well-drained silty
clay loams (fig. 8) on flood plains and low terraces.
Slopes are 0 to 6 percent. These soils formed in mixed
alluvium from the red beds of the Circle Ridge area.
The principal area of this association is along Fivemile
Creek. Annual precipitation is about 9 inches, the aver-
age annual soil temperature is about 51° I, and the frost-
free season is 120 to 140 days. Elevation ranges from
4,800 to 5,500 feet.

This association occupies about 5 percent of the survey
area. Fivemile soils make up about 55 percent of the
assoclation and Binton soils about 25 percent. Minor
soils make up the remaining 20 percent.

Fivemile soils have a surface layer of light brownish-
gray silty clay loam about 5 inches thick. The under-
lying material is grayish-brown silty clay loam. It is

stratified with thin lenses of silt loam, loam, clay loam,
and very fine sandy loam to a depth of 60 inches or more.

Binton soils have a surface layer of pale-brown, very
strongly alkaline silty clay loam about 6 inches thick. The
underlying material is pale-brown, very strongly alka-
line silty clay loam. It has thin strata of loam, silt loam,
and very fine sandy loam to a depth of 60 inches or more.
The soils are slightly to strongly saline in places.

Minor soils in this association are in the Youngston,
Lostwells, and Winkleman series. Areas of Gullied land
also are in this association.

This association is used about equally for irrigated
crops and pasture. Livestock is excluded from much of
the area along Fivemile Creek as an erosion-control meas-
ure. The pheasant habitat is good along Fivemile Creek.

8. Birdsley-Effington-Boysen Association

Shallow to deep, nearly level to sloping alkali clay loams
and sandy clay loams; on alluvial fans and uplands

This association consists of shallow to deep, well-
drained clay loams and sandy clay loams on alluvial fans
and uplands (fig. 9). Very strong alkdline reaction
(alkali) is the outstanding feature of the soils in this
association. Slopes are 0 to 10 percent. These soils formed
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Figure 7—Part of the Crowheart-Bigwin association in Kinnear Valley. Effington, gravel substratum, soils are on the irrigated flat,
and Crowheart and Bigwin soils are in areas of trees.

in alluvium and residuum. The two areas of this associa-
tion are on the east side of Ocean Lake and on Muddy
Ridge. The association is underlain by clay shale and
sandstone of the Tertiary Wind River Formation. An-
nual precipitation is about 9 inches, the average annual
soil temperature is about 51° F., and the frost-free sea-
son is 120 to 140 days. Elevation ranges from 5,000 to
5,500 feet.

This association occupies about 7 percent of the survey
area. Bridsley soils make up about 25 percent of the
association, Effington soils about 20 percent, and Boysen
soils about 10 percent. Minor soils make up the remaining
45 percent.

Birdsley soils are pinkish-gray to brown, very strongly
alkaline clay loam. They are underlain, at a depth of 10 to
20 inches, by clay shale. The Birdsley soils are on uplands.

Effington soils have a surface layer of light brownish-
gray, strongly alkaline sandy clay loam about 5 inches
thick. The subsoil is grayish-brown to light brownish-
gray, very strongly alkaline clay. Salt has accumulated
in the lower part. The substratum is light brownish-gray,
very strongly alkaline sandy clay loam. It is stratified
with thin lenses of clay loam, loam, and sandy loam to
a depth of 60 inches or more. Effington soils are on alluvial
fans.

Boysen soils are light-brown to pinkish-gray or pale-
yellow, very strongly alkaline sandy clay loam to a depth
of 60 inches or more. They are on alluvial fans and in
playas.

Minor soils in this association are in the Meeteectse,
Fruita, Pavillion, Mudray, Lostwells, and Persayo series.

This association is used for range. It is poor habitat for
wildlife.

Descriptions of the Soils

This section describes the soil series and mapping units
in the survey area. Each soil series is described in detail,
and then, briefly, each mapping unit in that series. Un-
less it is specifically mentioned otherwise, it is to be as-
sumed that what is stated about the soil series holds true
for the mapping units in that series. Thus, to get full
information about any one mapping unit, it is necessary
to read both the description of the mapping unit and
the description of the soil series to which it belongs.

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
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Figure 8.—Part of the Fivemile-Binton association. The cultivated areas are Fivemile soils.

Figure 9—Part of the Birdsley-Effington-Boysen association on the east side of Qcean Lake. View is to the north. Birdsley soils are
in the foreground, and Effington soils are where the vegetation is taller.
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Tach series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The

second is much more detailed and is for those who need to
make thorough and precise studies of soils. The profile
described in the series is representative for mapping

units in that series. This profile is part of the description
of the first soil described in the series and is in the series
description. If the profile of a given mapping unit is
different from the one described for the series, these
differences are stated in describing the mapping unit, or
they are differences that are apparent in the name of
the mapping unit. Color terms are for dry soil unless
otherwise stated. Reaction (pH) is for a dilution of
about one part soil to five parts indicator solution.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock land and Marsh, for example, do not belong

to a soil series, but nevertheless are listed in alphabetic

order along with the soil series.

Following the name of each mapping unit is a smybol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each
deseription of a mapping unit are the capability unit or
subclass and the range site in which the mapping unit
has been placed. The page for the description of each
capability unit, range site, and windbreak suitability
group can be learned by referring to the “Guide to Map-

ping Units” at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
describing soils can be found in the Glossary, and more
detailed information about the teminology and methods
of soil mapping can be obtained from the Soil Survey

Manual (8).

TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Apron sandy loam, 0 to 3 percent slopes__..__ 11, 835 3. 2 || Mudray-Meeteetse loamy sands, O to 6 percent
Apron sandy loam, 3 to 6 percent slopes.__.._._ 23, 959 6. 5 SIOPES - - - e : 587 0.2
Apron sandy loam, 6 to 10 percent slopes_._._. 2, 961 . 8 || Mudray-Meeteetse sandy clay loams, 0 to 6
Apron sandy loam, alkali, 0 to 6 percent slopes._. 383 .1 percent slopes. - oo 1, 526 .4
Apron sandy loam, alkali substratum, 0 to 6 Oceanet sandy loam, 0 to 10 percent slopes__..| 2,717 L7
percent slopes.— - oo 645 .2 || Oceanet-Rock land association, hilly ... _.__. 2, 187 .6
Apron sandy loam, saline, 0 to 6 percent slopes__| 2, 493 -7 || Pavillion sandy clay loam, 0 to 3 percent slopes_| 1,911 .5
Apron sandy loam, wet, 0 to 6 percent slopes._.. 421 .1 || Pavillion sandy clay loam, 3 to 10 percent
Bigwin sandy loam_ _ ... 3, 551 .9 SlOpPes_ - - 4, 664 1.2
Binton silty clay loam_ _ . .- 4, 007 1. 1 || Pavillion sandy clay loam, alkali, 0 to 6 percent
Binton silty clay loam, saline. . ______.___.__ 2, 150 .6 1 10) o 1= PO SRR 1, 424 .4
Birdsley clay loam, 0 to 10 percent slopes_____ 6, 488 1.7 || Persayo sandy clay loam, 0 to 30 percent
Birdsley-Boysen complex, 0 to 10 percent SlOPeS e 18, 961 5.0
SlOPeS e 3, 625 1. 0 || Persayo-Oceanet association, steep-_-__..__..- 18, 447 4.9
Birdsley-Pavillion association, sloping________. 2, 821 .8 || Persayo-Worland association, hilly. ... ___._. 3, 579 .9
Boysen sandy clay loam, 0 to 6 percent slopes..| 2, 788 70 Rockland . oo e 3, 529 .9
Clifterson gravelly loam, 10 to 30 percent slopes.{ 2, 042 .5 || Saddle sandy clay loam, 0 to 3 percent slopes..| 1,089 .3
Clifterson association, hilly_______________.__ 2, 470 -7 |l Saddle sandy clay loam, 3 to 10 percent slopes__| 4, 335 1.1
Clifterson-Rock land association, steep-____.__ 8, 679 2.3 | Salinewetland_ - oo 7,735 2.0
Crowheart loam___________ e mmmmmmmmeeeem 4, 847 1. 3 || Teapo sandy clay loam, 0 to 3 percent slopes___ 634 .2
Effington sandy clay loam__ ... ________._ 5, 264 1.4 || Teapo sandy clay loam, 3 to 6 percent slopes.__ 971 .3
Effington sandy clay loam, gravel substratum._ 886 .2 || Teapo sandy clay loam, saline, 0 to 6 percent
Effington sandy clay loam, wet._..._.___-.__ 464 .1 SlOPeS - - e 692 .2
Effington-Apron association_____.____________ 435 .1 || Tipperary loamy sand, 0 to 6 percent slopes._.| 16, 206 4.3
Enos-Wall association, gently sloping_ .- ______ 2, 086 .6 || Tipperary loamy sand, 6 to 10 percent slopes__| 2, 688 L7
Ethete loam, 0 to 3 percent slopes. ... 6, 609 1. 8 | Tipperary loamy sand, alkali, hummocky------ 1, 529 .4
Ethete loam, 3 to 6 percent slopes_____.__ .- 480 .1 || Tipperary-Tipper association, hilly - __._._____ 3, 860 1.0
Ethete loam, saline, 0 to 6 percent slopes-._ - 1, 563 . 4 || Tipperary-Trook association, hilly . ____.__.____ - 1,625 .4
Fivemile sandy clay loam, 0 to 3 percent slopes. . 768 . 2 || Trook sandy loam, 0 to 3 percent slopes__..... 4,677 1.2
Fivemile silty clay loam, 0 to 3 percent slopes..| 9, 561 2.5 || Trook sandy loam, 3 to 6 percent slopes_______ 1,975 .5
Fivemile silty clay loam, 3 to 6 percent slopes- - 353 . 1 i| Trook sandy loam, 6 to 10 percent slopes____~. 269 .1
Fivemile silty clay loam, saline, 0 to 6 percent Trook sandy loam, saline, 0 to 6 percent slopes_ 332 .1
SlOPES . o e oo 1,015 . 3 || Trook-Apron association, gently sloping__..___ 19, 529 5.2
Fruita clay loam, 0 to 3 percent slopes_ ... 2, 569 -7 |l Trook-Clifterson association, moderately steep.| 7,757 2.1
Fruita clay loam, 3 to 6 percent slopes_____._- 1, 992 .5 || Wet alluvial land__. o= 2, 825 .8
Glenton sandy loam_ _ - ___________-o-n-- 1, 204 .3 | Winkleman silty clay_ - .oaaoooo- 2, 659 .7
Griffy loam, 0 to 3 percent slopes.......___.__. 9, 847 2. 6 || Winkleman silty clay, saline________ .. __.-___ 1,979 .5
Griffy loam, 3 to 6 percent slopes.——.——a__-. 4, 334 1.1 || Winkleman silty clay, web. oo oo o ooouan 406 .1
Griffy loam, 6 to 10 percent slopes_ - _-.---- . 609 - 2 {| Worland sandy loam, 0 to 3 percent slopes-_--- 1, 436 .4
Qullied land o ta S parcanidiopes.| 24,426 | 6.6 || Worland sandy loam, 3 to 6 percent slopes. .| 4708 | 1)
Lostwells sandy clay loam, 3 to 6 percent slopes.| 5, 660 1.5 Y‘gorland sandy loam, 6 to .10 percent slopes..-- 778 -2
Lostwells sandy clay loam, 6 to 10 percent orland sandy loam, saline, 0 to 6 percent
slopes ___________________________________ 329 .1 SlOpES ----------------------------------- 414 .1
Lostwells sandy clay loam, alkali, 0 to 6 percent Worland-Oceanet complex, 0 to 10 percent
SIOPES - - - e e e e e 954 .3 11 < 6,936 L8
Lostwells sandy clay loam, saline, 0 to 6 percent Youngston clay loam . - .. 1,427 .4
SlOPeS. _ e e 8, 106 2.2 Gravel pits. _ . e 222 .1
Marsh. _ - e 533 .1 Water oo 27, 450 7.3
Meeteetse loamy sand, 0 to 6 percent slopes_ - - 808~ .2
Meeteetse soils, 0 to 6. percent slopes__.__..__- 10, 221 2.7 Total - e e 375, 432 100. 0
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Apron Series

The Apron series consists of well-drained sandy loams
that formed in mixed materials on alluvial fans. These
soils are throughout the survey -area. Elevation ranges
from 4,800 to 5,500 feet. Annual precipitation is about 9
inches, the average annual soil temperature is about
51° F., and the frost-free period is 120 to 140 days. The
dominant vegetation is big sagebrush, needle-and-thread,
Indian ricegrass, and blue grama.

In a representative profile the surface layer is light
brownish-gray sandy loam about 6 inches thick. It is
underlain by light yellowish-brown sandy loam that
extends to a depth of 60 inches or more. The soil is
moderately alkaline and calcareous throughout.

Apron soils are associated with Lostwells and Worland
soils.

Apron sandy loam, 3 to 6 percent slopes (ApB).—This
gently sloping soil is on alluvial fans. The surface is
generally smooth.

Representative profile in a grain field, 264 feet west and
129 feet south of center of sec. 30, T.2 N., R. 5 E. (fig. 10) :

A—0 to 6 inches, light brownish-gray (2.5Y 6/2) sandy
loam, dark grayish brown (2.5Y 4/2) moist; mod-
erate, fine, granular structure; soft, very friable;
few pebbles; calcareous; moderately alkaline (pH
8.2) ; gradual, smooth boundary.

C—6 to 60 inches, light yellowish-brown (2.5Y 6/3) sandy
loam, light olive brown (2.5Y 5/3) moist; massive;

slightly hard, very friable; few pebbles; calcare-
ous; moderately alkaline (pH 8.4).

Color of the A horizon ranges from 2.5Y to 5Y in hue,
from 2 to 3 in chroma, and from 5 to 7 dry and from 4 to 5
moist in value. Reaction of the A horizon ranges from 8.0
to 8.5 and that of the C horizon from 82 to 8.7.

Included with this soil in mapping are small areas of
Lostwells sandy clay loam, Trook sandy loam, Worland
sandy loam, and Tipperary loamy sand.

Permeability is moderately rapid in this Apron soil, and
runoff is medium. Available water capacity is 6 to 7.5
inches. Roots can penetrate to a depth of 60 inches or
more. The hazards of wind and water erosion are moderate.

This soil is used for irrigated crops and pasture, range,
windbreaks, and community and recreational purposes,
and as wildlife habitat. In irrigated areas sugar beets,
dry beans, alfalfa, small grains, corn for silage, and
pasture plants are grown. Windbreaks are planted
around farmsteads. Pheasants and cottontail rabbits are
the principal wildlife. Capability subclass Ve, dryland;
capability unit TITe-5, irrigated; Sandy range site.

Apron sandy loam, 0 to 3 percent slopes (ApAl.—Most
of this soil is in the irrigated valleys. Runoff is slow,
and the hazard of water erosion is slight. The hazard of
wind erosion is moderate.

This soil is used similarly to Apron sandy loam, 3 to
6 percent slopes. Capability subclass VTe, dryland; capa-
bility unit ITe-5, irrigated; Sandy range site.

Apron sandy loam, 6 to 10 percent slopes (ApC).—This
sloping soil is on coalescing alluvial fans and along
drainageways that dissect alluvial fans. Included in
mapping are about 100 acres of Apron sandy loam, 10
to 15 percent slopes. Runoff is medium, and the hazard
of water erosion is moderate to severe.

Irrigated pasture and range are the major uses. Alfalfa
and small grains are grown in irrigated areas. Capa-
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Figure 10.—Profile of Apron sandy loam, a deep soil.

bility subclass Ve, dryland; capability unit IVe-5, ir-
rigated ; Sandy range site.

Apron sandy loam, alkali, 0 to 6 percent slopes (ArB).—
This very alkaline soil has undulating to low, dunelike
terrain. Otherwise it has a profile similar to that de-
scribed for Apron sandy loam, 3 to 6 percent slopes.
Slopes are generally about 5 percent. Greasewood is the
principal vegetation. Runoff is slow to medium, and
the hazard of water erosion is slight to moderate.

Included with this soil in mapping are small areas of
Apron sandy loam, 3 to 6 percent slopes, and Tipperary
loamy sand, alkali, hummocky. o .

This soil is used for range and as wildlife habitat.



12 SOIL SURVEY

Capability subclass VIIs, dryland; Saline Lowland range
site.

Apron sandy loam, alkali substratum, 0 to 6 percent
slopes (AsB).—This nearly level to gently sloping soil dif-
fers from Apron sandy loam, 3 to 6 percent slopes, in
having a very alkaline, sandy clay loam substratum at a
depth of 20 to 30 inches. Runoff 1s slow to medium. The
hazard of water erosion is slight to moderate.

Included with this soil in mapping are small areas of
Apron sandy loam, Fruita clay loam, Effington sandy
clay loam, and Meeteetse loamy sand and sandy clay
loam.

This soil is used for range and as wildlife habitat. If
this soil is irrigated, the upper 20 to 30 inches rapidly
become very strongly alkaline. Capability subclass VTe,
dryland; Sandy range site.

Apron sandy loam, saline, 0 to 6 percent slopes (AtB).—
This slightly saline soil is somewhat poorly drained.
The water table is at a depth of 2 to 4 feet. The salinity
and drainage problems are the result of excess irrigation.
Runoff is slow to medium, and the hazard of water
erosion is slight to moderate.

Included with this soil in mapping are small areas of
Saline wet land; Wet alluvial land ; Lostwells sandy clay
loam, saline; and Apron sandy loam, wet.

This soil is used mostly for irrigated pasture. It is
also used for irrigated crops, range, recreational pur-
poses, and as wildlife habitat. Sugar beets and small
grains are grown in irrigated areas. Special onsite in-
vestigation is needed to determine if these soils can be
reclaimed. Until reclamation can be accomplished, only
plants of moderate salt tolerance, such as alkali sacaton,
inland saltgrass, and western wheatgrass, will thrive.
Capability . subclass VIws, dryland; capability unit
IITws-10, irrigated; Saline Subirrigated range site.

Apron sandy loam, wet, 0 to 6 percent slopes (AuB).—
This poorly drained soil has a saline water table at or
near the surface during most of the growing season.
The water table is at a depth of 0 to 1 foot. The soil
material has iron stains, but it is not gleyed. During
seasons when the water table drops, there may be patches
of salt crust on the surface. Cattails, sedges, and rushes
are the dominant vegetation.

Included with this soil in mapping are small areas of
Saline wet land; Wet alluvial land; and Apron sandy
loam, saline.

This soil is used for range and as wildlife habitat.
Special onsite investigations are needed to determine
if this soil ¢an be drained. Capability subclass VIw,
dryland; Wetland range site.

Bigwin Series

The Bigwin series consists of somewhat poorly drained
sandy loams that are underlain by sand and gravel at
a depth of 20 to 40 inches. Bigwin soils are along the
Big Wind River. They occupy channeled bottom lands
and are nearly level. Elevation ranges from 4,600 to
5,500 feet. Annual precipitation is about 9 inches, the
average annual soil temperature is about 50° F., and
the frost-free period is 110 to 140 days. The dominant
vegetation is cottonwoods, willows, rose bushes, big sage-
brush, and little bluestem.

In a representative profile the surface layer is light
brownish-gray fine sandy loam about 5 inches thick. The
subsoil is light brownish-gray fine sandy loam. It has
stratified lenses of loam and clay loam and dark-brown
mottles. The substratum is stratified sand and gravel to
a depth of 60 inches or more. Bigwin soils are moderately
alkaline and calcareous.

Bigwin soils are associated with Crowheart soils.

Bigwin sandy loam (Bg).—This nearly level soil is dis-
sected by stream channels.

Representative profile in the Diversion Dam picnic
grounds, about 200 feet east and 100 feet north of the
west quarter corner of sec. 24, T. 3 N.,, R. 2 W.:

A1—0 to 5 inches, light brownish-gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2)
moist; moderate, fine, granular structure; soft,
very friable; calcareous; moderately alkaline (pH
82); gradual, smooth boundary.

to 30 inches, light brownish-gray (10YR 6/2) fine
sandy loam stratified with lenses of loam and clay
loam, dark grayish brown (10YR 4/2) moist; com-
mon, distinet, medium, dark-brown (10YR 4/3)
mottles moist; massive; slightly hard, very friable;
calcareous; moderately alkaline (pH 82); clear,
wavy boundary.

TIC—30 to 60 inches, stratified sand and gravel; calcareous;

some cobblestones.

B2g—5

The depth to the sand and gravel substratum ranges from
20 to 40 inches. The A and B horizons are as much as 10
percent gravel in places. This soil has a water table that
_ﬂuctuates between depths of 3 and 5 feet during the grow-
mg season.

Included with this soil in mapping are small areas of
Crowheart loam, Wet alluvial land, and Apron sandy
loam, 6 to 10 percent slopes. The Apron soil occurs as
low dunes.

Permeability is moderately rapid in this Bigwin soil,
and runoff is slow. The available water capacity is 5 to
7 inches. Roots can penetrate to a depth of 60 inches or
more. The hazard of water erosion is slight, and the
hazard of wind erosion is moderate.

This soil is used mostly for wooded pasture. A small
acreage is in irrigated pasture. Picnic areas and camp-
grounds have been developed in places. Some areas of this
soil provide good habitat for deer. Capability subclass
VIw, dryland; capability unit ITIw-63, irrigated; Low-
land range site.

Binton Series

The Binton series consists of well-drained silty clay
loams. These are alkaline soils that formed in stratified
mixed alluvium. These soils are along Fivemile and
Muddy Creeks and at the Pilot Butte oil field. They
occupy nearly level terraces and flood plains. Elevation
ranges from 4,800 to 5,500 feet. Annual precipitation is
about 9 inches, the average annual soil temperature is

-about 51° F., and the frost-free period is 120 to 140

days. The dominant vegetation is
Gardner saltbush.

In a representative profile the surface layer is pale-
brown silty clay loam about 6 inches thick. It is under-
lain by pale-brown silty clay loam with thin strata of
loam, silt loam, and very fine sandy loam to a depth of
60 inches or more. The soil is very strongly alkaline and
calcareous throughout.

greasewood and
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Binton soils are associated with Fivemile soils.

Binton silty elay loam (Bm).—This soil occupies nearly
level terraces and flood plains.

Representative profile in a native pasture NW14,SE1,
of sec. 13, T.3 N.,, R. 1 W.:

Al1—0 to 6 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 4/3) moist; moderate, fine,
granular structure; soft, very friable; calcareous;
very strongly alkaline (pH 9.2); clear, smooth
boundary. .

C—6 to 60 inches, pale-brown (10YR 6/3) silty clay loam
stratified with lenses of loam, silt loam, and very
fine sandy loam, dark Dbrown (10YR 4/3) moist;
massive; slightly hard, very friable; accumulation
of calcium carbonate and caleium sulfate as con-
cretions and seams; calcareous, very strongly alka-
line (pH 9.2).

Hue ranges from 10YR to 7.5YR throughout the profile.
Reaction ranges from 8.5 to 9.6 between strata, but it is
dominantly 9.1 or more to a depth of 40 inches. The soil
contains a few pebbles in places.

Included with this soil in mapping are small areas of
Fivemile silty clay loam.

Permeability is slow in this Binton soil, and runoff is
medium. Available water capacity is 4 to 5 inches. Roots
can penetrate to a depth of 60 inches or more. The hazard
of erosion is slight.

This soil is used for range and as wildlife habitat.
Capability subclass VIIs, dryland ; Saline Lowland range
site.

Binton silty clay loam, saline (Bn).—This strongly
saline soil is along deeply entrenched drainageways. In-
cluded with this soil in mapping are small areas of
Binton silty clay loam and Boysen sandy clay loam.

This soil is used for range and as wildlife habitat.
thmpa})ility subclass VIIs dryland; Saline Lowland range
site.

Birdsley Series

The Birdsley series consists of well-drained clay loams.
They are underlain by interbedded clay shale and sand-
stone at a depth of 10 to 20 inches. These soils are mainly
along Eight Mile Road and on Muddy Ridge, but they
also are present throughout much of the survey area. They
occupy uplands. Elevation ranges from 5,000 to 5,500 feet.
Annual precipitation is about 9 inches, average annual soil
temperature is about 51° F., and the frost-free period is 120
to 140 days. The dominant vegetation is birdfoot sage-
brush, Indian ricegrass, and woody aster.

In a representative profile the surface layer is pinkish-
gray clay loam about 1 inch thick. The underlying ma-
terial is brown clay loam to a depth of 12 inches and
is clay shale below that depth. This is very strongly alka-
line and strongly calcareous.

}13irdsley soils are associated with Boysen and Mudray
soils.

Birdsley clay loam, 0 to 10 percent slopes (BoC}.—This
soil is on uplands. It has a rilled surface.

Representative profile in native range, about 0.1 mile
west, and 350 feet south of the NE corner of sec. 11, T.
3N,R.3LE.:

Al—0 to 1 inch, pinkish-gray (7.5YR 6/2) clay loam, brown
(7.5YR 4/2) moist; strong, very fine, granular
structure; hard, firm, sticky and plastic; many_peb-
bles on surface, few pebbles below; strongly cal-

careous; very strongly alkaline (pH 9.2); abrupt,
smooth boundary.

Cl—1 to 12 inches, brown (7.3YR 5/2) clay loam, brown
(7.5YR 4/2) moist; massive; extremely hard, very
firm, sticky and plastic; few fine salt segregations;
strongly calcareous; very strongly alkaline (pH
9.4) ; abrupt, wavy boundary.

IIC2—12 inches, greenish-gray, platy, calcareous clay shale;
very strongly alkaline.

This soil ranges from 7.5YR to 2.5Y in hue. The C hori-
zon is clay loam, silty clay loam, or sandy clay loam. Reac-
tion is 9.2 or more throughout. Bedrock is at a depth of
10 to 20 inches.

Included with this soil in mapping are small areas of
Boysen sandy clay loam, Mudray sandy clay loam,
Meeteetse sandy clay loam, and Effington sandy eclay
loam.

Permeability is very slow in this Birdsley soil, and
runoff is medium to rapid. Available water capacity is
1 to 3 inches. Roots can penetrate to a depth of 10 to 20
inches. The hazard of water erosion is moderate to severe,
and the hazard of wind erosion 1is slight.

This soil is used for range and as wildlife habitat.
Capability subclass VIIs, dryland; Alkali Uplands range
site.

Birdsley-Boysen complex, 0 to 10 percent slopes
(BRC).—This complex occupies foot slopes in the northern
part of the survey area. About 70 percent of the complex
1s Birdsley clay loam and Boysen sandy clay loam in
approximately equal parts.

Included with this complex in mapping are Meeteetse
sandy clay loam and Pavillion sandy clay loam. The
Meeteetse soil makes up about 20 percent of the complex
and the Pavillion soil about 10 percent. Also included
are small areas of Mudray sandy clay loam and Effington
sandy clay loam.

This complex is used for range and as wildlife habitat.
Capability subclass VIIs, dryland. Birdsley clay loam,
Boysen sandy clay loam, and Meeteetse sandy clay loam
are in the Alkali Uplands range site. Pavillion sandy
clay loam, alkali, is in the Saline Upland range site.

Birdsley-Pavillion association, sloping (BSC).—This
nearly level to sloping association is on uplands. Slopes
are 0 to 10 percent. This mapping unit consists of about
60 percent Birdsley clay loam and 30 percent Pavillion
sandy clay loam. Included in mapping, and making np
about 10 percent of the mapped areas, are areas of Apron
sandy loam. Also included are small areas of Persayo
sandy clay loam, Teapo sandy clay loam, and Fruita
clay loam.

This association is used for range and as wildlife
habitat. Capability subclass VIIs, dryland; Birdsley
clay loam is in the Alkali Uplands range site, and
Pavillion sandy clay loam is in the Loamy range site.
Apron sandy loam is in the Sandy range site.

Boysen Series

The Boysen series consists of well-drained sandy clay
loams on alluvial fans and in playas. These soils are
principally on Muddy Ridge but are also present through-
out much of the area. Elevation ranges from 5,000 to
5,500 feet. Annual precipitation is about 9 inches, average
annual soil temperature is about 51° F., and the frost-
free period is 120 to 140 days. The dominant vegetation
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is birdfoot sagebrush, Indian ricegrass, and woody
aster. ‘
In a representative profile the surface layer is light-
brown sandy clay loam about 3 inches thick. The under-
lying material is pinkish-gray to pale-yellow sandy clay
loam stratified with lenses of clay loam, loam, and clay
to a depth of 60 inches or more. The soil is very strongly
alkaline and strongly calcareous throughout.
Boysen soils are associated with Birdsley soils.
Boysen sandy clay loam, 0 to 6 percent slopes (ByB).—
This level to gently sloping soil occupies alluvial fans and
playas. It has a rilled surface that has coppice mounds.
Representative profile in native range, about 675 feet
south and 1,700 feet east of the northwest corner of sec.
18, T.3 N, R. 4 E.:

A1—0 to 3 inches, light-brown (7.5YR 6/3) sandy clay
loam, brown (7.5YR 5/2) moist; strong, very fine,
granular structure; very hard, firm, sticky and
plastic; pebbles on surface and throughout; strongly
calcareous; very strongly alkaline (pH 9.2);
abrupt, smooth boundary.

C—3 to 60 inches, pinkish-gray (7.5YR 6/2) to pale-yellow
(2.5Y 7/4) sandy clay loam stratified with lenses
of clay loam, loam, and clay; brown (7.5YR 5/2)
to light yellowish brown (2.5Y 6/4) moist; mas-
sive; very hard to extremely hard, firm, sticky and
plastic; thin lenses of coarse sand; few pebbles
throughout; strongly calcareous; very strongly
alkaline (pH 94).

The soil ranges in clay content from 20 to 35 percent.

The soil reaction is pH 9.1 or greater throughout.

Included with this soil in mapping are small areas of
Birdsley clay loam, Mudray sandy clay loam, Meecteetse
sandy clay loam, and Effington sandy clay loam.

Permeability is very slow in this Boysen soil, and
runof! is slow to rapid. Available water capacity is 4 to 5
inches. Roots can penetrate to a depth of 60 inches or
more. The hazard of water erosion is slight to moderate,
and the hazard of wind erosion is moderate.

This soil is used for range and as wildlife habitat.
Capability subclass VIIs, dryland; Alkali Uplands range
site.

Clifterson Series

The Clifterson series consists of somewhat excessively
drained gravelly loams. They formed in mixed material.
These soils are mainly along the Big Wind River on

the high outwash terrace known as Cottonwood Bench:

and on alluvial fans on the east side of Boysen Reservoir.
They are also in scattered tracts on high terraces throngh-
out the survey area. Elevation ranges from 4,500 to
5,500 feet. Annual precipitation is about 9 inches, average
annual soil temperature is about 51° F., and the frost-
free period is 120 to 140 days. The dominant vegetation
is big sagebrush, blue grama, and threadleaf sedge.

In a representative profile the surface layer is pale-
brown gravelly loam about 3 inches thick. The underly-
ing material is light yellowish-brown very gravelly loam
to a depth of 60 inches or more. The soils are moderately
alkaline and strongly calcareous throughout.

Clifterson gravelly loam, 10 to 30 percent slopes
{CgE).—This moderately steep soil is on terrace breaks. It
has a rilled surface.

Representative profile in- native range, SE14SE1} of
sec. 6, T.2 N, R. 4 E.:

Al1—0 to 3 inches, pale-brown (10YR 6/3) gravelly loam,
dark brown (10YR 4/3) moist; moderate, very fine,

granular structure;- hard, friable; 20 percent
gravel; underside of pebbles is- carbonate en-
crusted; strongly calcareous; moderately alkaline

(pH 8.3); gradual, wavy boundary.

C—3 to 60 inches, light yellowish-brown (10YR 6/4) very
gravelly loam, dark yellowish brown (10YR 4/4)
moist ; single grained; loose; 50 to 70 percent gravel
and cobblestones; underside of pebbles and cobble-
stones carbonate encrusted; strongly calcareous;
moderately alkaline (pH 8.4).

Hue ranges from 7.5YR to 2.5Y throughout the profile.

Included with this soil in mapping are small areas of
Ethete loam, Persayo sandy clay loam, and Oceanet
sandy loam.

Permeability is moderately rapid in this Clifterson
soil, and runoff is rapid. Available water capacity is 3
to 5 inches. Roots can penetrate to a depth of 60 inches
or more. The hazard of wind erosion is slight, and the
hazard of water crosion is severe.

This soil is used for range and as wildlife habitat.
In addition, it is a good source of gravel. Chukars and
sage chickens are the principal wildlife. Capability sub-
class VIe, dryland; Gravelly range site.

Clifterson association, hilly (CHE).—This association
is on coalescing alluvial fans in the northeastern part of
the survey area. Slopes are 3 to 30 percent. Many drain-
ageways dissect the areas. This mapping unit is 75 per-
cent, Clifterson soils that have a channery surface layer.
The profile of these soils is similar to that of Clifterson
gravelly loam, 10 to 30 percent, but these soils contain
channery fragments. The vegetation is juniper, big sage-
brush, bluebunch wheatgrass, and Sandberg bluegrass.

Included with these soils in mapping are small areas
of Persayo sandy clay loam and 8ceanet sandy loam.
Also included are areas of Rock land.

This association is used for range and as wildlife
habitat. Deer and antelope are the principal wildlife.
Capability subclass VIe, dryland; Gravelly range site.

Clifterson-Rock land association, steep (CRF).—This
steep to very steep assoclation is on terrace escarpments
and along entrenched drainageways that dissect terraces.
This mapping unit consists of about 50 percent Clifter-
son gravelly loam, 25 percent Rock land, 15 percent
Oceanet sandy loam, and 10 percent Persayo sandy clay
loam. The Clifterson soil occupies the higher positions,
and Rock land the lower positions.

Included with these soils in mapping are small areas
of soils in the Ethete, Trook, Worland, and Apron series.

This association is used for range, as a source of gravel,
and as habitat for wildlife, principally chukars. Clifter-
son gravelly loam is in capability subclass Ve, dryland;
Gravelly range site. Rock land is in capability sub-
class VIIIs, dryland; range site not assigned. Oceanet
sandy loam is in capability subclass VIIe, dryland ; Shal-
low Sandy range site. Persayo sandy clay loam is in capa-
bility subclass VIIe, dryland; Shallow Clayey range site.

Crowheart Series

The Crowheart series consists of nearly level, somewhat
poorly drained soils that sare underlain by sand and
gravel at a depth of 20 to 40 inches. These soils are along
the Big Wind River on channeled flood plains. Elevation
ranges from 5,000 to 5,500 feet. Annual precipitation is
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about 9 inches, the average annual soil temperature is
about 50° F., and the frost-free period is 110 to 130 days.
The dominant vegetation is inland saltgrass, cottonwood,
and willow.

In a representative profile the surface layer is light
brownish-gray loam about 10 inches thick. It is slightly
saline and very strongly alkaline. The subsoil, about 20
inches thick, is light brownish-gray fine sandy loam that
1s stratified with lenses of loam. The substratum is
stratified sand and gravel to a depth of 60 inches or more.
Salinity and alkalinity decrease with depth.

Crowheart soils are associated with Bigwin soils.

Crowheart loam (Cw).—This nearly level soil is on
channeled flood plains.

Representative profile in a wooded pasture, about
1,190 feet west and 1,056 feet south of the NE. corner of
sec. 4, T.2 N, R. 1 E.:

Alsa—0 to 10 inches, light brownish-gray (2.5Y 6/2) loam,
grayish brown (2.5Y 5/2) moist; common, medium,
distinct, dark-brown (10YR 4/3, 10YR 3/3 moist)
mottles in the lower part of the horizon; moderate,
fine, granular structure; soft, very friable; slightly
saline, soft segregations of salt crystals; calecare-
ous; very strongly alkaline (pH 9.2); gradual,
smooth boundary.

B2g—10 to 30 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam stratified with lenses of loam, grayish
brown (2.5Y 5/2) moist; common, coarse, distinet,
dark-brown (10YR 4/3, 10YR 3/3 moist) mottles;

massive; slightly hard, very friable; calcareous;
moderately alkaline (pH 8.4); abrupt, wavy
boundary.

IIC—30 to 60 inches, stratified sand and gravel; some cob-
blestones; calcareous.

In places areas of this soil have a salt crust on the
surface. Conductivity of the A horizon ranges from 4 to 8
millimhos per centimeter and decreases with depth. Ex-
changeable sodium ranges from 15 to 30 percent in the
surface layer, but it decreases with depth. The A and B
horizons are 1 to 10 percent gravel. Depth to the sand and
gravel substratum ranges from 20 to 40 inches.

Included with this soil in mapping are small areas of
Bigwin sandy loam, Saline wet land, and Wet alluvial
land.

Permeability is moderately rapid in this Crowheart
soil, and runoff is slow. Available water capacity is 5.to
7 inches. If this soil is drained and reclaimed, roots can
penetrate to a depth of 60 inches or more. The hazards
of wind erosion and water erosion are slight. The water
table is at a depth of 3 to 5 feet.

This soil is used for irrigated crops, pasture, range,
windbreaks, recreational areas, and as wildlife habitat.
Sugar beets and small grain are grown in irrigated areas.
Pasture is the major use in irrigated areas, but the
principal use of this soil is for wooded pasture. Picnic
areas and campgrounds have been developed on this soil.
Deer is the principal form of wildlife. Capability sub-
class VIws, dryland; capability unit ITTws-11, irrigated;
Saline Subirrigated range site.

Effington Series

The Effington series consists of well-drained soils that
have a clay subsoil. They formed in mixed material.
These soils are mainly between Lost Wells Butte and
Ocean Lake, but they are also throughout much of the
survey area. They occupy nearly level alluvial fans and
low terraces. Elevation ranges from 5,000 to 5,500 feet.

Annual precipitation is about 9 inches, average annual
soil temperature is about 51° F., and the frost-free period
is about 120 to 140 days. The dominant vegetation is
birdfoot sagebrush, Gardner saltbush, and Indian rice-
grass. i .

In a representative profile the surface layer is light
brownish-gray sandy clay loam about 5 inches thick. The
subsoil is grayish-brown to light brownish-gray clay that
has salt accumulations in the lower part. It is about 12
inches thick. The substratum is light brownish-gray,
stratified sandy clay loam to a depth of 60 inches or more.
The soil material 1s strongly to very strongly alkaline,
moderately saline, and strongly calcareous throughout.

Effington soils are associated with Birdsley and Boysen
soils.

. Effington sandy clay leam (Ef).—This nearly level soil
1s on alluvial fans. It has a rilled surface that has coppice
mounds.

Representative profile in a cultivated area, about 1,320
feet north and 220 feet east of the southwest corner of
sec. 15, T. 2 N, R. 8 E.:

Al—0 to 5 inches, light brownish-gray (2.5Y 6/2) sandy
clay loam, dark grayish brown (2.5Y 4/2) moist;
structureless massive to very weak, coarse, platy
structure; very hard, friable, sticky and plastic;
peds are very unstable in water; strongly cal-
careous; strongly alkaline (pH 8.9); clear, smooth
boundary.

B2t—5 to 10 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate, coarse,
subangular blocky structure; extremely hard, very
firm, sticky and plastic; thin patchy clay films on
ped surfaces; peds are moderately stable in water;
strongly calcareous; very strongly alkaline (pH
9.2) ; gradual, smooth boundary.

B3sa—10 to 17 inches, light brownish-gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; weak, coarse,
subangular blocky structure; extremely hard, very
firm, sticky and plastic; thin patchy clay fillms on
all ped surfaces; salt accumulations in form of
small, soft segregations and as finely divided coat-
ings on peds; strongly calcareous; very strongly
alkaline (pH 9.2); gradual, smooth boundary.

C—17 to 60 inches, light brownish-gray (2.5Y 6/2) sandy
clay loam stratified with thin lenses of clay loam,
loam, and sandy loam; dark grayish brown (2.5Y
4/2) moist; massive; very hard, firm, sticky and
plastic; salt accumulations in form of soft segre-
gations and as thin seams; strongly calcareous;
very strongly alkaline (pH 9.3).

Hue ranges from 10YR to 5Y throughout the profile. In
places small amounts of gravel are present throughout the
profile.

Included with this soil in mapping are small areas of
Boysen sandy clay loam, Winkleman silty clay, and
Birdsley clay loam. Also included are about 150 acres of
Effington sandy clay loam, 8 to 6 percent slopes.

Permeability is slow in this Effington soil, and runoff
is slow to medium. Available water capacity is 4 to 5
inches. Roots can penetrate to a depth of 40 inches or
more. The hazard of erosion is slight.

This soil is used for irrigated crops and pasture, range,
and as wildlife habitat. Sugar beets, corn for silage,
small grains, alfalfa, and pasture plants are grown in
irrigated areas. Pheasants and cottontail rabbits are the
principal wildlife. Capability subclass VIs, dryland;
capability unit I'Vs-12, irrigated ; Alakali Uplands range
site.
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Effington sandy clay loam, gravel substratum (Eg).—
This nearly level soil is on low terraces. It is underlain
by stratified sand and gravel at a depth of 20 to 40 inches.
Greasewood grows on this soil along with other vegeta-
tion.

Included with this soil in mapping are small areas of
Crowheart loam, Bigwin sandy loam, Winkleman silty
clay, Wet alluvial land, and Saline wet land. Also
included are 32 acres of Effington sandy clay loam, gravel
substratum, that has 3 to 6 percent slopes.

This soil is used for irrigated pasture and range.
Capability subclass VIs, dryland; capability unit IVs-12,
irrigated ; Alkali Uplands range site.

Effington sandy clay loam, wet (En).—This nearly level
soil is poorly drained and has a saline water table at or
near the surface during much of the growing season.
Depth to the water table ranges from 0 to 1 foot. The
surface layer is moderately saline. In places it has iron
stains but is not gleyed. During seasons when the water
table drops, patches of salt crust form on the surface.

Included with this soil in mapping are small areas
of Saline wet land, Wet alluvial land, and Effington
sandy clay loam.

This soil is used for range and as wildlife habitat.
Special onsite investigation is needed to determine whether
this soil can be drained. Capability subclass VIw, dry-
land; Saline Subirrigated range site.

Effington-Apron association (EP).—This association is
on alluvial fans in the west-central part of the survey
area. The soils are nearly level. This mapping unit
consists of about 60 percent Effington sandy clay loam
and about 40 percent Apron sandy loam. Included in map-
ping are small areas of soils in the Fruita and Pavillion
series.

This association is used for irrigated pasture and
range. Range is the major use. Effington sandy clay loam
is in capability subclass VIs, dryland; capability unit IVs—
12, irrigated; Alkali Uplands range site. Apron sandy
loam is in capability subclass VIe, dryland ; capability unit
ITe-5,irrigated ; Sandy range site.

Enos Series

The IEnos series consists of well-drained sandy loams
that are underlain by sandstone at a depth of 20 to 40
inches. These soils are in the central part of the Area from
Pilot Butte Reservoir to northeast of Riverton. They
occupy gently sloping or hummocky uplands. Elevations
are 5,000 to 5,500 feet. Annual precipitation is about 9
inches, average annual soil temperature is about 51° I,
and the frost-frec period is 120 to 140 days. The
dominant vegetation is big sagebrush, Indian ricegrass,
needle-and-thread, and blue grama.

In a representative profile the surface layer is light
brownish-gray sandy loam about 4 inches thick. The sub-
soil is brown sandy loam about 16 inches thick. The
substratum is pale-brown loamy sand about 14 inches
thick. It is underlain by sandstone. The soil is neutral to
moderately alkaline. The substratum is calcareous.

Enos soils are associated with Wall and Oceanet soils.

Enos-Wall association, gently sloping (ESB).—This
mapping unit is on gently sloping to hummocky uplands.
Slopes are 3 to 6 percent. It consists of about 40 percent

Enos sandy loam, about 40 percent Wall loamy sand,
about 8 percent Oceanet sandy loam, and about 8 percent
Rock land. Included in mapping are small areas of
Worland sandy loam, Apron sandy loam, Tipperary
loamy sand, and Persayo sandy clay loam.

Representative profile in native range, 640 feet west
and 550 feet south of the northeast corner of sec. 34, T.
3N, R. 1E. (fig. 11):

Al—O0 to 4 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
fine, granular structure; soft, very friable; neutral
(pH 7.2); gradual, smooth boundary.

B2t—4 to 15 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 4/3) moist; weak, coarse, prismatic
structure parting to moderate, medium, subangular
blocky ; slightly hard, very friable; thin patchy clay
films on all ped surfaces, clay bridging between
sand grains, clay coatings on sand grains; mildly
alkaline (pH 7.4); gradual, smooth boundary.

B3—15 to 20 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 4/3) moist; weak, coarse, subangular
blocky structure; slightly hard, very friable; mildly
alkaline (pH 7.6); gradual, wavy boundary.

Clea—20 to 34 inches, pale-brown (10YR 6/3) loamy sand,
brown (10YR 5/3) moist; single grained; loose;
gecondary calcium carbonate present as soft con-
cretions and in thin seams and streaks; calcareous;
moderately alkaline (pH 82); abrupt, wavy
boundary.

IIC2—34 inches, calcareous, soft sandstone bedrock.

Sandstone is at a depth of 20 to 40 inches. Small amounts
of gravel are present in some profiles.

Permeability is moderately rapid in this Enos soil, and
runoff is slow to medium. Available water capacity is 3
to 5 inches. Roots can penetrate to a depth of 20 to 40
inches. The hazards of water and wind erosion are
moderate.

This association is used for alfalfa, irrigated pasture,
range, and windbreaks, and as wildlife habitat. Enos
sandy loam is in capability subclass Ve, dryland;
capability unit IVe-5, irrigated ; Sandy range site. Wall
loamy sand is in capability subclass Ve, dryland;
capability unit IVe—4, irrigated; Sandy range site.
Oceanet sandy loam is in capability subclass VIle, dry-
land; capability unit VIe-14, irrigated; Shallow Sandy
range site. Rock land is in capability subclass VIIIs, dry-
land ; range site not assigned.

Ethete Series

The Ethete series consists of well-drained soils under-
lain by stratified sand and gravel at a depth of 20 to 40
inches. These soils are on terraces along the Big Wind
River. Elevation ranges from 4,800 to 5,500 feet. Annual
precipitation is about 9 inches, average annual soil
temperature is about 50° I, and the frost-free period is
110 to 140 days. The dominant vegetation is big sage-
brush, western wheatgrass, Indian ricegrass, and Sand-
berg bluegrass.

In a representative profile the surface layer is light
brownish-gray loam about 4 inches thick. The subsoil is
brown to pale-brown. clay loam about 17 inches thick.
The upper part of the substratum is white gravelly clay
loam about 13 inches thick, and the lower part of the
substratum is light brownish-gray very gravelly sand to
a depth of 60 inches or more. The soil is mildly to
strongly alkaline. It is calcareous throughout.
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Ethete loam, 0 to 3 percent slopes (EtA).—This nearly
level soil is on terraces. The surface is generally smooth.

Representative profile in native pastule, SW1,S5W1j
of sec. 29, T. 3 N, R. 1 E., (fig. 12):

Al—0 to 4 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) moist; moderate,
fine, granular structure; soft, very friable; mildly
alkaline (pH 7.5); gr aduﬂ, smooth Dboundary.

B2t—4 to 14 inches, brown (7.5YR 5/3) clay loam, dark
brown (7.5YR 4/3) moist; moderate, medium,
prismatic structure parting to moderate, medium,
subangular blocky; hard, very friable; moderate
numbers of thin patchy clay films on all ped sur-
faces; 10 percent gravel; calcareous; moderately
alkaline (pH 8.2); clear, wavy Dboundary.

B3ca—14 to 21 inches, pale-brown (10YR 6/3) clay loam,
dark brown (10YR 4/3) moist; moderate, medium,
subangular blocky structure; hard, very friable;
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Figure 11.—Profile of Enosg sandy loam. The depth to sandstone o i‘ e
is 34 inches. Figure 12.—Profile of Ethete loam. The depth to gravel is 34 inches.
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few, thin, patchy clay films, principally on the ver-
tical surfaces of the peds; 10 percent gravel; sec-
ondary calecium carbonate occurs as concretions and
in thin seams and streaks; calcareous; strongly
alkaline (pH 8.7); abrupt, wavy boundary.

Clca—21 to 34 inches, white (10YR 8/2) gravelly clay loam,
light gray (10YR 7/2) moist; massive; hard, very
friable; 20 percent gravel; secondary calcium car-
bonate occurs in finely divided marl-like form; cal-
careous; strongly alkaline (pH 9.0); clear, wavy
boundary.

II1C2ca—34 to 60 inches, light brownish-gray (10YR 6/2)
very gravelly sand; dark grayish brown (10YR
4/2) moist; single grained; loose; 60 percent gravel
and cobblestones; secondary calcium carbonate
present mostly as coatings on pebbles; calcareous;
strongly alkaline (pH 9.0).

This soil may be caleareous to the surface. Color of the
A and B horizons ranges in hue from 25Y to 7.5YR. Depth
to very gravelly sand is 20 to 40 inches.

Included with this soil in mapping arc small areas of
Griffy loam, Apron sandy loam, and Clifterson gravelly
foam.

Permeability is moderate in this Ethete soil, and
runoff is slow. Available water capacity is 5 to 7 inches.
Roots can penetrate to a depth of 60 inches or more.
The hazards of wind and water erosion are slight.

Ethete soils are used for irrigated crops and pasture,
range, community and recreational purposes, windbreaks,
and as wildlife habitat. Sugar beets, alfalfa, small
grains, corn for silage, and pasture plants are grown in
irrigated areas. The city of Riverton is located mainly
on this soil. Windbreaks are planted around farmsteads.
Some recreational developments are on this soil. Pheas-
ants and cottontail rabbits are the principal wildlife.
Capability subclass VIs, dryland; capability unit TTs-2,
irrigated ; Loamy range site.

Ethete loam, 3 to 6 percent slopes (EtB).—This gently
sloping soil is on terraces. Depth to very gravelly sand
is 20 to 30 inches. Included in mapping are about 40 acres
of Ethete loam that has 6 to 10 percent slopes. Runoff
is medium, and the hazard of water erosion is moderate.

This soi! is used similarly to Ethete loam, 0 to 3 percent
slopes. Capability subclass VIe, dryland; capability unit
ITTe-2, irrigated ; Loamy range site.

Ethete loam, saline, 0 to 6 percent slopes (EuB).—This
nearly level to gently sloping soil is slightly saline and
somewhat poorly drained. It has a water table at a
depth of 3 to 5 fect during much of the growing season.
The salinity and wetness are the result of excess irriga-
tion.

Included with this soil in mapping are small arcas of
Saline wet land, Wet alluvial land, and Ethete loam.

The hazard of water erosion is slight to moderate, and
runoff is slight to medium.

This soil is used for irrigated crops and pasture, range,
and as wildlife habitat. Sugar beets, small grains, and
pasture plants are grown in irrigated areas. Pheasants
and cottontail rabbits are the principal wildlife. Special
onsite investigation 1s necessary to determine if these
soils can be reclaimed. Until reclamation can be accom-
plished, only plants of moderate salt tolerance, such as
inland saltgrass and alkali sacaton, will thrive. Capability
subclass  VIws, dryland; capability unit ITIws-11,
irrigated ; Saline Subirrigated range site.

Fivemile Series

The Fivemile series consists of well-drained sandy
clay loams or silty clay loams. They formed in stratified,
mixed alluvium on low terraces and high bottom lands.
These soils are along Fivemile and Muddy Creeks and at
Pilot Butte Oil Field. Elevation ranges from 4,800 to
5,500 feet. Annual precipitation is about 9 inches, average
annual soil temperature is about 51° F., and the frost-
free period is 120 to 140 days. The dominant vegetation
is Gardner saltbush, western wheatgrass, Indian ricegrass,
and botticbrush squirreltail on the silty clay loam soils
and big sagebrush, western wheatgrass, and grama on the
sandy clay loam soils.

In" a representative profile the surface layer is light
brownish-gray silty clay loam about 5 inches thick. The
underlying material is grayish-brown silty clay loam
stratified with lenses of silt loam, loam, clay loam, and
very fine sandy loam to a depth of 60 inches or more.
The soil is moderately alklaine and calcarcous through-
out.

Fivemile soils are associated with Binton soils.

Fivemile silty clay loam, 0 to 3 percent slopes (FnA).—
This nearly level soil is on low terraces and high bottom
lands.

Representative profile in a cultivated field, about 160
feet west and 70 feet north of the east quarter corner of
sec. 4, T.3 N, R. 2 E.:

Ap—O0 to 5 inches, light brownish-gray (10YR 6/2) silty
clay loam, grayish brown (10YR 5/2) moist; mod-
erate, fine, granular structure; soft, friable, plas-
tic: calcareous; moderately alkaline (pH 84);
gradual, wavy boundary.

C—5 to 60 inches, grayish-brown (10YR 5/2) silty clay loam
stratified with lenses of silt loam, loam, clay loam,
and very fine sandy loam; dark grayish brown
(10YR 4/2) moist; massive; slightly hard, firm,
plastic; caleareous; moderately alkaline (pH 84).

Color of the soil ranges in hue from 10YR to 7.5YR.
Reaction of the C horizon ranges from pH 82 to 86. In
places small amounts of gravel are present in the profile.

Included with this soil in mapping arc small areas of

Binton silty clay loam.

Permeability is moderately slow in this Fivemile soil,
and runoff is slow. Available water capacity is 10 to 12
inches. Roots can penetrate to a depth of 60 inches or
more. Hazards of wind and water crosion are slight.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Sugar beets, dry
beans, alfalfa, small grains, corn for silage, and pasture
plants are grown in irrigated areas. Windbreaks are
planted around farmsteads. Pheasants and cottontail
rabbits are the principal wildlife. A large acreage of
this soil has been fenced to exclude livestock as an erosion-
control measure along Fivemile Creek. Capability sub-
class VIIe, dryland; capability unit IXc-1, irrigated;
Saline Upland range site.

Fivemile silty clay loam, 3 to 6 percent slopes {FnB).—
This gently sloping soil occupies stream terraces. Runoff
is medium, and the hazard of water erosion is moderate.

This soil is used similarly to Fivemile silty clay loam,
0 to 3 percent slopes. Capability subclass VIIe, dryland;
capability unit IITe-1, irrigated; Saline Upland range
site.

Fivemile silty clay loam, saline, 0 to 6 percent slopes
{FoB).—This soil is slightly saline, and it is somewhat poorly
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drained. The water table is at a depth of 3 to 5 feet
during the irrigation season. The salinity and drainage
problems are the vesult of excess irrigation. Runoff is
slow to medium, and the hazard of water erosion is slight
to moderate.

Included with this soil in mapping are small areas of
Saline wet land and Wet alluvial land.

This soil i1s used for irrigated crops and pasture, for
range, and as wildlife habitat. Sugar beets and small
grains are grown in irrigated areas. The soil is used
mainly for pasture. Special onsite investigation is neces-
sary to determine if these soils can be reclaimed. Until
reclamation is accomplished, only plants of moderate
salt tolerance will thrive. The dominant vegetation is
alkali sacaton, inland saltgrass, and western wheatgrass.
Capability subclass VIws, dryland; capability unit
ITTws-10, irrigated; Saline Subirrigated range site.

Fivemile sandy clay loam, 0 to 3 percent slopes
(FmA).—This nearly level soil has a sandy clay loam surface
layer that is 8 to 18 inches in thickness.

Included with this soil in mapping are small areas of
Fivemile silty clay loam, Lostwells sandy clay loam, and
Glenton sandy loam. :

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Sugar beets, dry
beans, alfalfa, small grains, corn for silage, and pasture
plants are grown in irrigated areas. The dominant
vegetation is big sagebrush, western wheatgrass, and blue
grama. Pheasants and cottontail rabbits are the principal
wildlife. Capability subclass Ve, dryland; capability
unit ITe-16, 1irrigated ; Loamy range site.

Fruita Series

The Fruita series consists of well-drained clay loams
that formed in strongly alkaline material. These soils
are mainly in the arca between Riverton and Kinnear.
They occupy long, nearly level to gently sloping alluvial
fans below outcrops of alkaline clay shales. Elevation
ranges from 5,000 to 5,500 fet. Annual precipitation is
about 9 inches, average annual soil temperature is about
51° F., and the frost-free period is 120 to 140 days. The
dominant vegetation is birdfoot sagebrush, Gardner salt-
bush, western wheatgrass, and bottlebrush squirreltail.

In a representative profile the surface layer is light
brownish-gray clay loam about 4 inches thick. The subsoil
is light brownish-gray clay loam about 16 inches thick.
The substratum is light brownish-gray clay loam. It is
stratified with lenses of sandy clay loam and sandy loam
to a depth of 60 inches or more. The soil is strongly alka-
line and calcareous throughout.

l{ruita soils are associated with Apron and Griffy
soils.

Fruita clay loam, 0 to 3 percent slopes (FrA}.—This
nearly level soil is on alluvial fans. It has a rilled
surface.

Representative profile in native range, SE1,NE1, of
sec. 21, T.2 N., R. 2 E.:

Al—0 to 4 inches, light brownish-gray (2.5Y 6/2) clay loam,

dark grayish brown (2.5Y 4/2) moist; moderate,
fine, granular structure; soft, friable; 5 percent
gravel; calcareous; strongly alkaline (pH 8.6);

gradual, smooth boundary.
B2t—4 to 15 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; moderate,

medium, prismatic structure parting to moderate,
medium, subangular blocky; hard, firm, sticky and
plastic; thin, nearly continuous clay films on all ped
surfaces; 5 percent gravel; calcareous; strongly
alkaline (pH 8.7); gradual, wavy boundary.

B3ca—15 to 20 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; weak,
coarse, prismatic structure parting to weak, me-
dium, subangular blocky; hard, firm, sticky and
plastic; thin, nearly continuous clay films on all
ped surfaces; 5 percent gravel; calcareous;
strongly alkaline (pH 8.9); gradual, wavy
boundary.

Cea—20 to 60 inches, light brownish-gray (2.5Y 6/2) clay
loam stratified with lenses of sandy clay loam and
sandy loam, grayish brown (2.5Y 5/2) moist; mas-
sive; hard, firm, sticky and plastic; 5 percent gravel;
secondary calcium carbonate occurring as concre-
tions and in thin seams and streaks; calcareous;
strongly alkaline (pH 8.5 to 9.0).

Gravel content is as much as 15 percent. These soils are
underlain by clay shale or sandstone at a depth of 40
inches or more in places.

Included with this soil in mapping are small areas of
Apron sandy loam, Griffy loam, Lostwells sandy clay
loam, Pavillion sandy clay loam, and Effington sandy
clay loam.

Permeability is moderately slow in this Fruita soil,
and runoff is medium. Available water capacity is 7 to
9 inches. Roots can penetrate to a depth of 40 inches or
more. The hazard of wind and water erosion is slight.

This soil is used for range and for such irrigated crops
as alfalfa, barley, and oats. It is also used as wildlife
habitat. Capability subclass VIs, dryland; capability
unit IVs-12, irrigated ; Alkali Uplands range site.

Fruita clay loam, 3 to 6 percent slopes (FrB).—This
gently sloping soil is on alluvial fans. Runoff is rapid,
and the hazard of water erosion is moderate.

This soil is used similarly to Fruita clay loam, 0 to 3
percent slopes. Capability subclass Ve, dryland ; capabil-
ity unit IVs-12, irrigated ; Alkali Uplands range site.

Glenton Series

The Glenton series consists of well-drained, stratified
sandy loams. They formed in mixed material along Big
Wind River and Fivemile Creek. These soils occupy
nearly level flood plains. Elevation ranges from 4,500 to
5,000 feet. Annual precipitation is about nine inches,
average annual soil temperature is about 51° F., and the
frost-fre¢ period is 120 to 140 days. The dominant
vegetation is cottonwoods, willows, big sagebrush, and
western wheatgrass.

In a representative profile the surface layer is light
brownish-gray sandy loam about 8 inches thick. The
underlying material is light brownish-gray sandy loam
that is stratified with thin lenses of very fine sandy loam,
loamy very fine sand, loam, clay loam, and silty clay
loam to a depth of 60 inches or more. The soil material
is moderately alkaline and strongly calcareous.

Glenton sandy loam (Gn).—This nearly level soil is on
flood plains where the stream channel is deeply entrenched.

Representative profile in an alfalfa field, SW1,SE1,
of sec. 7, T.3 N., R. 3 E.:

Ap—O0 to 8 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
fine, crumb structure; soft, very friable; strongly
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calcareous; moderately alkaline (pH 8.4); abrupt,
smooth boundary.

C—8 to 60 inches, light brownish-gray (10YR 6/2) sandy
loam stratified with thin lenses of very fine sandy
loam, loamy very fine sand, loam, clay loam, and
silty clay loam; dark grayish brown (10YR 4/2)
moist; massive; slightly hard, very friable; strongly
calcareous; moderately alkaline (pH 8.4).

Hue ranges from 10YR to 7.5YR. In places the C horizon
i silty clay loam below a depth of 30 inches. Gravel con-
tent in the profile ranges from 0 to 6 percent.

Included with this soil in mapping are small areas of
Fivemile sandy clay loam.

Permeability is moderately rapid in this Glenton soil,
and runofl is slow. Available water capacity is 6 to 7.5
inches. Roots can penetrate to a depth of 60 inches or
more. The hazard of wind crosion is moderate, and the
hazard of water erosion is slight.

This soil is used for 11‘1'10“1th crops and pasture, range,
windbreaks, and recreatlon, and as wildlife habitat. Sugfu‘
beets, dry beans, alfalfa, small grains, corn for silage,
and pasturc plants are grown in irrigated areas. Much
of the developed area of Boysen State Park is on this
soil. Pheasants, cottontail rabbits, and deer are the
principal wildlife. Capability subclass VIe, dryland;
capability unit ITe-5, irrvigated ; Lowland range site.

Griffy Series

The Griffy series consists of well-drained loams that
formed in mixed material. These nearly level to sloping
soils are in the southern part of the survey area on
terraces and alluvial fans. Elevation ranges from 4,800
to 5,500 feet. Annual precipitation is about 9 inches,
average annual soil temperature is about 51° I., and the
frost-free period is 120 to 140 days. The dominant
vegetation 1s big sagebrush, western wheatgrass, Indian
ricegrass, and blue grama.

In a representative profile the surface layer is light
brownish-gray loam about 4 inches thick. The upper part
of the subsoil is brown sandy clay loam about 11 inches
thick. The lower part is very pale brown fine sandy loam
about, 4 inches thick. The substratum is pale-yellow fine
sandy loam to a depth of 60 inches or more. The soil is
mildly alkaline to strongly alkaline, and it is calcareous
in the lower part of the subsoil and in the substratum.

Griffy soils are associated with Ethete and Fruita soils.

Griffy loam, 0 to 3 percent slopes (GrA).—This nearly
Ievel soil is on terraces along the Big Wind River. The
surface is generally smooth.

Representative profile in native range, NE,SW1, of
sec. 12, T. 1 N, R. 3 E.:

Al1—0 to 4 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) moist; moderate,
fine, granular structure, weakly platy in upper half
inch; soft, very friable; mildly alkaline (pH 7.6);
gradual, smooth boundary.

B2t—4 to 15 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 4/3) moist; moderate, coarse,
prismatic structure parting to moderate, coarse,
subangular blocky; slightly hard, very friable;
nearly continuous clay films on all ped surfaces;
5 percent gravel; mildly alkaline (pH 7.8); clear,
wavy boundary.

B3ca—15 to 19 inches, very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; weak, coarse,
subangular blocky structure; slightly hard, friable;
few, thin, patchy clay films on some vertical- ped

surfaces; 5 percent gravel; secondary calcium car-
bonate present as concretions and in thin seams
and streaks; calcareous; moderately alkaline (pH
8.2); gradual, smooth boundary.

Cea—19 to G0 inches, pale-yellow (2.5Y 7/3) fine sandy
loam, light olive brown (2.5Y 5/3) moist; massive;
slightly hard, friable; secondary calcium carbonate
present as concretions, as thin seams and streaks,
and as coatings on gravel fragments; 10 percent
gravel; calcareous; strongly alkaline (pH 8.8).

Gravel content in the Cca horizon ranges from § to 30
percent and generally increases with depth.

Included with this soil in mapping are small areas of
Ethete loam, Fruita clay loam, and Apron sandy loam.

Permeability is moderate in this Griffy soil, and runoff
is slow. Available water capacity is 8 to 10 inches. Roots
can penctrate to a depth of 60 inches or more. The
hazards of wind and water erosion are slight.

This soil is used for irrigated crops and pasture, range,
windbreaks, community and recreational developments,
and_wildlife habitat. Sugar beets, dry beans, alfalfa,
small grains, corn for silage, and pasture plants are
grown in irrigated arcas. Windbreaks are planted around
farmsteads. Pheasants and cottontail rabbits are the prin-
cipal wildlife. Capability subclass VIe, dryland; capabil-
ity unit ITc-16, irrigated ; Loamy range site.

Griffy loam, 3 to 6 percent slopes (GrB).—This gently
sloping soil is on terraces and alluvial fans. Runoff 1s
medium, and the hazard of water erosion is moderate.

This soil is used similarly to Griffy loam, 0 to 3 percent
slopes. Capability subclass Ve, dryland mpmblhty unit
ITIe-2, irrigated; Loamy range site.

Grlffy loam, 6 to 10 percent slopes {GrC).—This sloping
soil is on alluvial fans. Runoff is rapid, and the hazard
of water erosion is severe.

This soil is used similarly to Griffy loam, 0 to 3 percent
slopes, but no row crops are grown. Capablhty subclass
Vle, dryland; capability unit IVe-2, irrigated; Loamy
range site.

Gullied Land

Gullied land (GU) consists of gullies that have cut into
friable soils. Individual areas are a large single gully or
a network of large and small ones. n phces braided
gullies leave remnant blocks that appear as small buttes.
In most areas this land type is still eroding. Included in
mapping are outcrops of sandstone and shale.

This land type generally is associated with Fivemile
and Lostwells soils.

It is suited to use as wildlife habitat and recreational
areas. Much of it along Fivemile Creek is controlled by
the Burcau of Reclamation, and in these places livestock
is excluded. In some areas along Fivemile Creek, erosion
is retarded by the use of drops and riprap, and by
planting willow and Russian-olive. The areas of trees
provide good habitat for pheasants and cottontail rabbits.
Cap‘lblhty subclass VIITe, dryland; range site not as-
signed.

Lostwells Series

The Lostwells series consists of well-drained sandy
clay loams. These soils formed in mixed material. Lost-
wells soils are present throughout the survey area. They
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occupy nearly level to sloping alluvial fans. Elevation
ranges from 4,800 to 5,500 feet. Annual precipitation is
about 9 inches, average annual soil temperature is about
51° I7., and the frost-free period is 120 to 140 days. The
dominant vegetation is big sagebrush, western wheat-
grass, and blue grama. .

In a representative profile the surface layer is light
brownish-gray sandy clay loam about 10 inches thick. The
underlying material is light brownish-gray sandy clay
loam stratified with thin lenses of sandy loam and clay
loam to a depth of 60 inches or more. The soil is mod-
erately alkaline and caleareous throughout.

Lostwells soils are associated with Apron and Teapo
soils.

Lostwells sandy clay loam, 0 to 3 percent slopes
(LoA).—This nearly level soil is on alluvial fans. The surface
i1s generally smooth (fig. 13).

Representative profile in an alfalfa field, about 903 feet
west and 327 feet south of the northeast corner of sec.
15, T.1 N, R. 4 E.:

Ap—O0 to 10 inches, light brownish-gray (10YR 6/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
moderate, fine, granular structure; soft, very fri-
able; calcareous; moderately alkaline (pH 8.4);
clear, smooth boundary.

C—10 to 60 inches, light brownish-gray (10YR 6/2) sandy
clay loam stratified with thin lenses of sandy loam
and clay loam, dark grayish brown (10YR 4/2)
moist; massive; hard, very friable; weak and in-
consistent accumulation of secondary calcium car-
bonate, principally as soft masses and thin seams

and streaks; calcareous; moderately alkaline (pH
8.4).

Color of the soil ranges in hue from 10YR to 2.5Y. The C
horizon ranges in clay content from 20 to 35 percent. The
soil generally contains a few pebbles throughout.

Included with this soil in mapping are small areas of
Apron sandy loam, Teapo sandy clay loam, and Young-
ston silty clay loam.

Permeability is moderately slow in this Lostwells soil,
and runoft is slow. Available water capacity is 8 to 10
inches. Roots can penetrate to a depth of 60 inches or
more. The hazards of wind and water erosion are slight.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Sugar beets, dry
beans, alfalfa, small grains, corn for silage; and pasture
plants are grown in irrigated areas. Windbreaks are
planted around farmsteads. Pheasants and cottontail rab-
bits are the principal wildlife. Capability subclass Ve,
dryland; capability unit IIc-16, irrigated ; Loamy range
site.

Lostwells sandy clay loam, 3 to 6 percent slopes
(LoB).—This gently sloping soil is on alluvial fans. It is
slightly coarser in texture than Lostwells sandy clay
loam, 0 to 3 percent slopes. Runoff is medium, and the
hazard of water erosion is moderate.

This soil is used similarly to Lostwells sandy clay loam,
0 to 3 percent slopes. Capability subclass VIe, dryland;
capability unit I1Ie-2, irrigated; Loamy range site.

Lostwells sandy clay loam, 6 to 10 percent slopes
(LoC).—This sloping soil is in areas along drainageways
that dissect alluvial fans. It contains more coarse mate-
rial and is less stratified than Lostwells sandy clay loam,
0 to 3 percent slopes. Runoff is rapid, and the hazard
of water erosion is severe.

Figure 13.—Profile of Lostwells sandy clay loam, 0 to 3 percent
slopes, the most extensively irrigated soil in the survey area.

This soil is used similarly to Lostwells sandy clay loam,
0 to 3 percent slopes, but row crops are not grown. Capa-
bility subclass Ve, dryland; capability unit IVe-2, irri-
gated; Loamy range site. '

Lostwells sandy clay loam, alkali, 0 to 6 percent
slopes (lsB).~—This nearly level to gently sloping soil is
strongly alkaline and has many slick spots on the surface.
Permeability is slow, and runoff is slow to medium. The
hazard of water erosion is slight to moderate.

Included with this soil in mapping are small areas of
Binton silty clay loams and Boysen sandy clay loam.
Birdfoot sagebrush and Indian ricegrass are the dominant
vegetation.
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This soil is used for irrigated crops and pasture, range,
and as wildlife habitat. Sugar beets, small grains, alfalfa,
corn for silage, and pasture plants are grown in irri-
gated areas. Capability subclass VIs, dryland; capability
unit IVs-12, irrigated; Saline Upland range site.

Lostwells sandy clay loam, saline, 0 to 6 percent
slopes (LtB).—This nearly level to gently sloping soil is
slightly saline and somewhat poorly drained. The water
table is at a depth of 3 to 5 feet during the irrigation
season. The salinity and drainage problems are the result
of cxcess irrigation. Runoff is slow to medium, and the
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Saline wet land, Wet alluvial land, and Lostwells sandy
clay loam. Inland saltgrass and alkali sacaton are the
dominant, vegetation.

This soil is used for irrigated crops and pasture, for
range, and as wildlife habitat. Sugar beets, small grains,
and pasture plants are grown in irrigated areas. Special
onsite investigation is necessary to determine if these
soils can be reclaimed. Capability subclass VIws, dry-
land ; capability unit I1Iws-10, irrigated; Saline Subirri-
gated range site.

Marsh

Marsh (Ma) consists of very poorly drained soils of
various textures. They are in swales and depressions.
These areas are covered by water during the entire year.
The surface layer is very soft and will not support the
weight of livestock or man. Included in mapping are
small areas of Wet alluvial land and open water. Cattails
are the principal vegetation.

This land type is used as wildlife habitat. Ducks and
muskrat are the principal wildlife. Capability subclass
VIITw, dryland; range site not assigned.

Meeteetse Series

The Mecteetse serics consists of well-drained soils that
have a clay subsoil. They formed in mixed material
on alluvial fans and foot slopes. Meetcetse soils are mainly
along Eight Mile Road and on Muddy Ridge, but are
also present in places throughout the survey area. These
soils are nearly level to gently sloping. Elevation ranges
from 4,800 to 5,500 feet. Annual precipitation is about
9 inches, average annual soil temperature is about 51° F.,
and the frost-free period is 120 to 140 days. The domi-
nant vegetation is birdfoot sagebrush, alkali dropseed,
and blue grama.

In a representative profile the surface layer is pale-
brown sandy clay loam about 8 inches thick. The sub-
soil is light-brown clay about 15 inches thick. The sub-
stratum is light reddish-brown clay loam and sandy clay
loam to a depth of 60 inches or more. The soil is strongly
to very strongly alkaline, and it is calcareous throughout.

Meeteetse soils are associated with Mudray, Birdsley,
Boysen, and Tipperary soils.

Meeteetse soils, 0 to 6 percent slopes (MEB).—This
nearly level to gently sloping complex occupies alluvial
fans and foot slopes. It consists of about 35 percent
Meeteetse loamy sand and 25 percent Meeteetse sandy
clay loam.

Included with these soils in mapping are Mudray loamy
sand that makes up 20 percent of the mapped areas, Birds-
ley clay loam that makes up 15 percent of the mapped
areas, and Boysen sandy clay loam that makes up 5
percent of the mapped areas. Also included in mapping
are small areas of Persayo sandy clay loam, Mudray
sandy clay loam, and Apron sandy loam.

Representative profile of Meeteetse sandy clay loam in
an area of Meeteetse soils, 0 to 6 percent slopes, In native
range, NE1,NE1, of sec. 23, T. 4 N.,, R. 4 E.:

A2—0 to 3 inches, pale-brown (10YR 6/3) sandy clay loam,
dark brown (10YR 4/3) moist; weak, fine, granu-
lar structure; wsoft, friable; 5 percent gravel;
strongly caleareous; strongly alkaline (pH 8.9);
abrupt, irregular boundary.

B2t—3 to 18 inches, light-brown (7.5YR 6/4) clay, brown
(7.5YR 5/4) moist; strong, coarse, prismatic strue-
ture grading to columnar structure that parts to
moderate, coarse and medium, blocky; extremely
hard, very sticky and very plastic; tongues of A2
material in this horizon; thick, continuous’ clay
films on all ped surfaces; few pebbles; splotches of
carbonates on surface of secondary structure;
strongly calcareous; very strongly alkaline (pH
9.6) ; abrupt, wavy boundary.

C—18 to 60 inches, light reddish-brown (5YR 6/3) clay loam
stratified with sandy clay loam, dark reddish gray
(BYR 4/2) moist; massive; very hard, sticky and
plastic; strongly calcareous; very strongly alkaline
(pH 94).

Permeability is slow in these Meeteetse soils, and run-
off is medium. Available water capacity is 5 to 6 inches.
Roots can penetrate to a depth of 40 inches or more.
The hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

The soils of this mapping unit are used for range an?
as wildlife habitat. Capability subclass VIIs, drylancl.
Meeteetse loamy sand is in Sandy range site. Meeteetse
sandy clay loam is in Alkali Uplands range site.

Meeteetse loamy sand, 0 to 6 percent slopes (MdB).—
This soil has a thick, loamy sand mantle that is 20 to 30
inches thick over the very strongly alkaline subsoil. The
vegetation is needle-and-thread, Indian ricegrass, and
blue grama. Runoff is slow. The hazard of wind erosion
is severe, and the hazard of water erosion is slight.

This soil is used for range. Capability subclass Vle,

dryland; Sandy range site.

Mudray Series

The Mudray series consists of well-drained sandy clay
loams that are underlain by clay shale at a depth of 10
to 20 inches. These nearly level to gently sloping soils
are on uplands and are mainly on Muddy Ridge. Eleva-
tion ranges from 5,000 to 5,500 feet. Annual precipitation
is about 9 inches, average annual soil temperature is
about 51° F., and the frost-free period is 120 to 140 days.
The dominant vegetation is birdfoot sagebrush, Gardner
saltbush, bottlebrush squirreltail, and blue grama.

In a representative profile the surface layer is light-
brown sandy clay loam about 2 inches thick. The subsoil
is brown sandy clay loam about 10 inches thick. The
gubstratum is reddish-brown sandy clay loam about 5
inches thick. Tt is underlain by clay shale. The soil is
strongly to very strongly alkaline, and it is calcareous
throughout.
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Mudray soils are associated with Mecteetse, Boysen, and
Birdsley soils.

Mudray-Meeteetse sandy clay loams, 0 to 6 percent
slopes (MiB).—In this complex are nearly level to gently
sloping soils on uplands and foot slopes. The surface 1s
rilled. This complex consists of about 55 percent Mudray
sandy clay loam and 45 percent Meecteetse sandy clay
loam. Included in mapping ave small areas of Boysen
sandy clay loam, Effington sandy clay loam, and Birdsley
clay loam.

Representative profile of Mudray sandy clay loam in
native range, NE1,NE1, of sec. 23, T. 4 N, R. 4 E.:

A2—0 to 2 inches, light-brown (7.5YR 6/4) sandy clay
loam, brown (7.5YR 5/4) moist; weak, very fine,
crumb structure; slightly hard, friable; many peb-
bles on surface; 10 percent gravel; strongly cal-
careous; strongly alkaline (pH 8.9); abrupt, irreg-
ular boundary.

B2t—2 to 12 inches, brown (7.5YR 5/4) sandy clay loam,
dark brown (7.5YR 4/4) moist; strong, coarse, co-
lumnar structure; extremely hard, very firm; sticky

~ and plastic; continuous clay films with frosting of
sand grains on all ped surfaces; strongly calcareous;
very strongly alkaline (pH 9.2); diffuse, irregular
boundary.

Clea—12 to 17 inches, reddish-brown (5YR 5/3) sandy clay
loam, reddish brown (5YR-4/3) moist; massive;
extremely hard, very firm, sticky and plastic; segre-
gation of carbonate as large, soft masses; strongly
caleareous; very strongly alkaline (pH 9.4); dif-
fuse, wavy boundary.

I1C2—17 inches, pinkish gray, platy, caleareous, very strongly
alkaline clay shale.

Depth to clay shale or sandstone is 10 to 20 inches.

Permeability is slow in this Mudray soil, and runoff
1s moderate to rapid. Available water capacity is 1 to
3 inches. Roots can penetrate to a depth of 10 to 20
inches. The hazard of water erosion is moderate, and
the hazard of wind erosion is slight.

This complex is used for range and as wildlife habitat.
Capability subclass VIIs, dryland; Alkali Uplands range
site.

Mudray-Meeteetse loamy sands, 0 to 6 percent slopes
{(MmB).—This nearly level to gently sloping complex is on
uplands and foot slopes. The surface is undulating to
hummocky with many coppice mounds. Vegetation is
needle-and-thread, Indian ricegrass, and blue grama.
Runoft is slow. The hazard of wind erosion is severe, and
the hazard of water erosion is slight.

This complex consists of about 55 percent Mudray
loamy sand and 45 percent Meeteetse loamy sand. The
Mecteetse loamy sand has a surface layer 4 to 12 inches
thick, and the Mudray loamy sand has a surface layer
4 to 6 inches thick. Included in mapping are small areas
of Mudray sandy clay loam, Mecteetse sandy clay loam,
and Effington sandy clay loam.

This complex is used for range and as wildlife habitat.
Capability subclass VIIs, dryland. Meeteetse loamy sand
1s 1n_Sandy range site. Mudray loamy sand is in Sl}u’allow
Sandy range site.

Oceanet Series

The Oceanet series consists of well-drained sandy loams
that are underlain by sandstone at a depth of 0 to 20
inches. These nearly level to steep soils are on uplands
throughout the area. Elevation ranges from 5,000 to 5,500

feet. Annual precipitation is about 9 inches, average an-
nual soil temperature is about 51° F., and the frost-free
period is 120 to 140 days. The dominant vegetation is
big sagebrush, Indian ricegrass, and blue grama.

In a representative profile light yellowish-brown sandy
loam about 14 inches thick is underlain by sandstone. The
soil is moderately alkaline and caleareous throughout.

Oceanet soils are associated with Worland, Apron, and
Persayo soils.

Oceanet sandy loam, 0 to 10 percent slopes (OcC).—
This soil occupies nearly level to sloping uplands. The
surface is slightly hummocky and has many coppice
mounds.

Representative profile in native range, about 550 feet
north and 200 feet east of the west quarter corner of
sec. 34, T. 3 N, R. 3 E.:

Al1—O0 to 5 inches, light yellowish-brown (2.5Y 6/3) sandy
loam, dark grayish brown (2.5Y 4/2) moist; weak,
fine, crumb structure; soft, very friable; calcare-
ous; moderately alkaline (pH 8.2) ; gradual, smooth
boundary.

C1—5 to 14 inches, light yellowish-brown (2.5Y 6/3) sz.lndy
loam, light olive brown (2.5Y 5/3) moist; single
grained; slightly hard, very friable; many partly
weathered sandstone fragments soft enough to be
crushed in the hand; caleareous; moderately alka-
line (pH 8.4); gradual, wavy boundary.

ITC2—14 inches, yellowish-brown, soft, calcareous sand-
stone.
Depth to sandstone ranges from 10 to 20 inches. The

gravel content ranges from 0 to 6 percent.

Included with this soil in mapping are small areas of
Worland sandy loam, Persayo sandy clay loam, and Rock
land. Also included are 94 acres of Oceanet sandy loam,
10 to 30 percent slopes.

Permeability is moderately rapid in this Oceanet soil,
and runoff is slow to medium. Available water capacity
is 1 to 2 inches. Roots can penetrate to a depth of 10 to
20 inches. The hazards of wind and water crosion are
moderate.

This soil is used for range and as wildlife habitat.
Chukars are the principal wildlife. Capability subclass
VIle, dryland; Shallow Sandy range site.

Oceanet-Rock land association, hilly [(ORE).—This
hilly association is on uplands. Areas consist of about
65 percent Oceanet sandy loam and about 35 percent
Rock land. The rock in the land type Rock land is sand-
stone. Small areas of Persayo sandy clay loam, Worland
sandy loam, and Apron sandy loam are mncluded in map-
ping. Runoff is rapid, and the hazard of water erosion
1s severe. Slope ranges from 0 to 30 percent. )

This association 1s used for range and as wildlife habi-
tat. Chukars are the principal wildlife. Oceanet sandy
loam is in capability subclass VIIe, dryland; Shallow
Sandy range site. Rock land is in capability subclass
VIIIs, dryland ; range site not assigned.

Pavillion Series

The Pavillion series consists of well-drained sandy clay
loams that are underlain by clay shale or sandstone at
a depth of 20 to 40 inches. They formed in mixed mate-
rial. These soils are throughout the area. They occupy
nearly level to sloping uplands and foot slopes. Eleva-
tion ranges from 4,800 to 5,500 feet. Annual precipitation
is about 9 inches, average annual soil temperature is
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about 51° F., and the frost-free period is 120 to 140
d%ys The dominant vegetation is big sagebrush, Indian
ricegrass, needle-and- thread, and blue grama.

In a representative profile the surface layer is light
brownish-gray sandy clay loam about 3 inches thick. The
subsoil is brown Sfmdv clay loam about 15 inches thick.
The substratum is light brownish- gray sandy clay loam
about 14 inches thick. Tt is underlain by clay shale. The
soil material is moderately to strongly alkaline, and it
is calcarcous throughout.

Pavillion soils are associated with Apron and Birdsley
soils.

Pavillion sandy clay loam, 3 to 10 percent slopes
(PaC).—This gently sloping to sloping soil is on uplands
and foot slopes. The surface generally has coppice
mounds.

Representative profile in native range, NE14SE1l; of
sec.34,T.3N,R.1E.:

Al1—0 to 3 inches, light brownish-gray (10YR 6/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
moderate, fine, granular structure; soft, very fri-
able; contains a few pebbles; noncalcareous; mod-
erately alkaline (pH 8.0); clear, smooth boundary.

B2—3 to 18 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR'4/3) moist; weak, coarse, pris-
matic structure parting to moderate, medium, sub-
angular blocky; hard, friable; few, thin, patchy
clay films on the vertical surfaces of some peds;
few pebbles; calcareous; moderately alkaline (pH
8.3); gradual, wavy boundary.

Clea—18 to 32 inches, light brownish-gray (10YR 6/2)
sandy clay loam, dark grayish brown (10YR 4/2)
moist; massive; hard, friable; secondary -calcium
carbonate occurring as concretions and in thin
seams and streaks; a few scattered pebbles;
strongly calcareous; strongly alkaline (pH 8.5);
abrupt, wavy boundary.

1IC2—32 inches, gray, platy, soft, calcareous clay shale.

The texture of the A horizon ranges from sandy loam
to sandy clay loam. The soil may be calcareous to the sur-
face. This soil is underlain by clay shale or sandstone at a
depth of 20 to 40 inches.

Included with this soil in mapping are small areas
of Worland sandy loam, Teapo sandy clay loam, Saddle
sandy clay loam, Persayo sandy clay loam, Oceanet sandy
loam, and Birdsley clay loam.

Permeability is moderate in this Pavillion soil, and
runoff is medium to rapid. Available water capacity is
4 to 6 inches. Roots can penetrate to a depth of 20 to
40 inches. The hazard of wind crosion is moderate, and
the hazard of water crosion is moderate to severe.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Alfalfa, small grains,
and p‘lstule plants are grown in irrigated areas. Slmar
beets, corn for silage, and dry beans are also grown in
areas where this soil is gently sloping. Jackr abbits ave
the principal wildlife. Capability subclass VIe, dryland;
capability unit IVe-2, irrigated; Loamy range site.

Pavillion sandy clay ]oam, 0 to 3 percent slopes
{PaA).—This nearly level soil is on uplands and foot slopes.
Runoft is slow, and the hazard of water erosion is slight.

This soil is used similarly to Paviliion sandy clay loam,
3 to 10 percent slopes. Capability subclass Vs, dryland;
capability unit ITVs-2, irrigated ; Loamy range site.

Pavillion sandy clay loam, a]kall, 0 to 6 percent
slopes (PcB).—This nearly level to gently sloping soil is
strongly alkaline. Included in mapping are small areas

of Fruita clay loam, Pavillion sandy clay loam, and
Apron sandy loam. The dominant vegetation is birdfoot
sagebrush, big sagebrush, and Indian ricegrass.

Per me‘xblhty is moderately slow in this soil. Runoff
is slow to medium, and the hazard of erosion is slight
to moderate.

This soil is used for irrigated cropland and pasture,
range, and as wildlife habitat. Sugar beets, alfalta, corn
for silage, small grains, and pastme plants are grown in
irrigated areas. Capability subclass Vs, dlv]and capa-
blhty unit IVs-12, irrigated; Saline Upland range site.

Persayo Series

The Persayo series consists of well-drained soils that
are underlain by clay shale at a depth of 10 to 20 inches.
These soils are throughout the area. They oceupy nearly
level to steep uphnds Elevation ranges from 5,000 to
5,500 feet. Annual precipitation is about 9 inches, average
annual soil temperature is about 51° F., and the frost-
free period is 120 to 140 days. The dominant vegetation
is big sagebrush, rabbitbrush, Indian ricegrass, and west-
ern whe‘ttnmss

In a 1cpmsentatlve profile light olive-gray sandy clay
loam, about 14 inches thick, is underlain by soft shale.
The soil material is moderately alkaline and calcareous
throughout.

Pelswyo soils are associated with Oceanet, Birdsley,
Pavillion, Teapo, and Lostwells soils.

Persayo sandy clay loam, 0 to 30 percent slopes
(PeE).—This nearly level to moderately steep soil is on
uplands. The surface layer is rilled and has many gullies.

Representative profile in native range, about 820 feet
south and 200 fect west of the north quarter corner of
sec. 15, T.2 N, R. 2 E.:

A1—0 to 2 inches, light olive-gray (5Y 6/2) sandy clay loam,
olive gray (5Y 5/2) moist; strong, very fine, granular
structure; thin surface crust; soff, friable; a few
pebbles; calcareous; moderately alkaline (pH 83);
abrupt, smooth boundary.

C1—2 to 14 inches, light olive-gray (5Y 6/2) sandy clay loam,
olive gray (5Y 5/2) moist; massive; hard, firm, sticky
and plastic; many shale fragments; strongly calcare-
ous; moderately alkaline (pH 84); abrupt, wavy
boundary.

ITC2—14 inches, gray, platy, soft, calecareous clay shale.

Hue ranges from 2.5Y to 5Y. Texture ranges from sandy
clay loam to clay loam. Depth to shale is 10 to 20 inches. In
Pplaces the bedrock is sandstone, Soil reaction ranges from mod-
erately to strongly alkaline.

Included with this soil in mapping are small areas of
Oceanet sandy loam, Teapo sandy clay loam, and Bird-
sley clay loam.

Permeability is moderately slow in this Persayo soil
and runoft is medium to rapid. Available water capacity
is 1 to 3 inches. Roots can penctrate to a depth of 10 to
20 inches. The hazard of water crosion is moderate to
severe, and the hazard of wind crosion is slight.

This soil is used for 1rrigated pasture, for range, and
as wildlife habitat. Chukars are the principal wildlife.
Capability subclass VIIe, dryland; capability unit VIe—
14, irrigated where slopes are 0 to 15 percent; Shallow
Clayey range site.

Persayo-Oceanet association, steep (POD).—This steep
association occupies uplands. Slopes are 0 to 30 percent.
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Runoft is rapid, and the hazard of water érosion is
severe. This mapping unit consists of about 55 percent
Persayo sandy clay loam, 30 percent Oceanet sandy loam,
and 15 percent Rock land. Included in mapping are small
areas of Worland sandy loam, Teapo sandy clay loam,
and Apron sandy loam.

This association is used for range and as wildlife.

habitat. Chukars are the principal wildlife. Persayo
sandy clay loam is in capability subeclass VITe, dryland;
Shallow Clayey range site. Oceanet sandy loam is in
capability subclass VIIe, dryland; Shallow Sandy range
site. Rock land is in capability subclass VIIIs, dryland;
range site not assigned.

Persayo-Worland association, hilly (PRE).—This slop-
ing to steep association is on uplands. Slopes are 8 to 20
percent. Runoff is rapid, and the hazard of water erosion
1s severe. This mapping unit consists of about 40 percent
Persayo sandy clay loam, 35 percent Worland sandy
loam, and 10 percent Rock land. Included in mapping are
small areas of Teapo sandy clay loam, Apron sandy loam,
and Lostwells sandy clay loam.

This association is used for range and as wildlife
habitat. Chukars are the principal wildlife. Persayo
sandy clay loam is in capability subelass VIIe, dryland;
Shallow Clayey range site. Worland sandy loam is in
capability subclass VIe, dryland; Sandy range site.
Oceanet sandy loam is in capability subclass VIle, dry-
land ; Shallow Sandy range site. Rock land is in capabil-
ity subclass VIIIs, dryland; range site not assigned.

Rock Land

Rock land (RS) consists of areas of exposed rock. It is
principally sandstone and clay shale but includes granite,
siltstone, and limestone. This land type is in rough, broken
and mountainous areas. Included in mapping are small
areas of Persayo, Oceanet, and Clifterson soils.

This land type is suitable for use as wildlife habitat.
Chukars and deer are the principal types of wildlife.
Capability subclass VIIIs, dryland; range site not
assigned.

Saddle Series

The Saddle series consists of well-drained sandy clay
loams that are underlain by clay shale and sandstone at
a depth of 20 to 40 inches. These nearly level to sloping
soils are mainly in the area between Pilot Butte and
Riverton. They are on uplands. Elevation ranges from
5,000 to 5,500 feet. Annual precipitation is about 9 inches,

average annual soil temperature is about 51° F., and the’

frost-free period is 120 to 140 days. The dominant
vegetation is big sagebrush, needle-and-thread, western
wheatgrass, and blue grama.

In a representative profile the surface layer is light
brownish-gray sandy loam about 3 inches thick. The
subsail is brown to pale-brown sandy clay loam about 18
inches thick. The substratum is very pale brown sandy
clay loam about 9 inches thick. It 1s underlain by elay
shale at a depth of about 30 inches. The soil is neutral
to strongly alkaline, and it is calcareous in the lower
part of the subsoil and in the substratum.

Saddle soils are associated with Griffy, Apron, Lost-
wells, and Pavillion soils.

Saddle sandy clay loam, 3 to 10 percent slopes (SaC).—
This gently sloping to sloping soil is on uplands. The
surface has many coppice mounds.

Representative profile in native pasture, about 900 feet
west and 100 fect north of the southeast corner of sec.
27, T.3N.,,R.1E. (fig.14) :

A1—O0 to 3 inches, light brownish-gray (10YR 6/2) sandy
loam, dark brown (10YR 4/3) moist; weak, fine,
crumb structure; soft, very friable; contains a few
pebbles; mneutral (pH 7.0); abrupt, smooth
boundary.

B2t—3 to 12 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 4/3) moist; strong, medium,
prismatic structure parting to strong, medium,
blocky ; hard, firm, sticky and plastic; continuous
clay films on vertical surfaces of peds and patchy
clay films on horizontal surfaces; contains a few
pebbles, moderately alkaline (pH 82); abrupt
wavy boundary.

B3ca—12 to 21 inches, pale-brown (10YR 6/3) sandy clay
loam, dark brown (10YR 4/3) moist; moderate, me-
dium, prismatic structure; slightly hard, friable,

Figure 14.—Profile of Saddle sandy clay loam. The depth to clay
shale is 30 inches.
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few, thin, patchy clay films on all ped surfaces; con-
tains a few pebbles; secondary calcium carbonate
present as concretions and streaks; strongly cal-
careous; strongly nalkaline (pH 8.6); clear, wavy
boundary. .

Clea—21 to 30 inches, very pale brown (10YR 7/3) sandy
clay loam, brown (10YR 5/3) moist; massive;
slightly hard, friable; secondary calcium carbonate
present as concretions 'and thin seams and streaks;
strongly caleareous; strongly alkaline (pH 8.8);
abrupt, wavy boundary.

TIC2—30 inches, greenish-gray, platy, soft, calcareous clay
shale.

Hue ranges from 10YR to 7.5YR. Depth to clay shale or
sandstone is 20 to 40 inches.

Included with this soil in mapping are small areas of
Apron sandy loam, Pavillion sandy clay loam, Fruita
clay loam, and Griffy loam. Also included are 94 acres
of a shallow Saddle variant.

Permeability is moderate in this Saddle soil, and runoft
is medium to rapid. Available water capacity is 4 to 6
inches. Roots can penctrate to a depth of 20 to 40 inches.
The hazard of water erosion is moderate to severe, and
the hazard of wind erosion is moderate.

This soil is used for irrigated crops and pasture, range,
and as wildlife habitat. Alfalfa, small grains, and pasture
plants are grown in irrigated areas. Jackrabbits are the
principal wildlife. Capability subclass VIe, dryland;
capability unit IVe-2, irrigated ; Loamy range site.

Saddle sandy clay loam, 0 to 3 percent slopes (SaA).—
This nearly level soil is on uplands. Runoff is slow, and
the hazard of water erosion is slight.

Included with this soil in mapping are 49 acres of a
shallow Saddle variant.

This soil is used for irrigated crops and pasture, for
range, and as wildlife habitat. Sugar beets, small grains,
alfalfa, and pasture plants are grown in irrigated areas.
Capability subclass VIs, dryland; capability unit IVs-2,
irrigated ; Loamy range site.

Saline Wet Land

Saline wet land (Sw) consists of nearly level to gently
sloping soils with such a high accumulation of soluble
salts that it becomes the predominant featurc. These
soils are somewhat poorly drained to poorly drained.
Patches of thick salt crust commonly are on the surface.

Available water capacity ranges from 4 to 11 inches.

Saline wet land is used for irrigated pasture and range.
Capability subclass VIws, dryland; capability unit
VIs-71, irrigated ; Saline Subirrigated range site.

Teapo Series

The Teapo series consists of well-drained sandy clay
loams that are underlain by shale or sandstone at a depth
of 20 to 40 inches. They formed in mixed material.
These nearly level to gently sloping soils are throughout
the area. They occupy foot slopes. Elevation ranges from
4,500 to 5,500 feet. Annual precipitation is about 9 inches,
average annual soil temperature is about 51° T., and the
frost-free period is 120 to 140 days. The dominant vegeta-
tion is big sagebrush, Indian ricegrass, western wheat-
grass, and blue grama.

In a representative profile the soil is pale-brown sandy
clay loam to a depth of about 30 inches. This material is
underlain by soft clay shale. The soil is moderately
alkaline and calcareous throughout.

Teapo soils are associated with Lostwells sotls.

Teapo sandy clay loam, 3 to 6 percent slopes (TcB).—

This gently sloping soil is on foot slopes. The surface
is generally smooth.

Representative profile in an alfalfa field, about 1,600
feet north and 450 feet east of the southwest corner of
sec. 20, T. 3 N, R. 6 E.:

Ap—O0 to 9 inches, pale-brown (10YR 6/3) sandy clay loam;
dark brown (10YR 4/3) moist; weak, medium, sub-
angular blocky structure parting to moderate, fine,
granular; slightly hard, friable; contains a few peb-
bles; calcareous; moderately alkaline (pH 82);
abrupt, smooth boundary.

C1—9 to 30 inches, pale-brown (10YR 6/3) sandy clay loam,
dark brown (10YR 4/3) moist; massive; hard, fri-
able; a few pebbles and sandstone fragments; cal-
careous; moderately alkaline (pH 84); abrupt,

wavy boundary.
I102—30 inches, gray, platy, soft, calcareous clay shale.

Depth to clay shale or sandstone ranges from 20 to 40
inches.

Included with this soil in mapping are small areas of
Lostwells sandy clay loam, Persayo sandy clay loam,
and Pavillion sandy clay loam. Also included are 55 acres
of Teapo sandy clay loam, 10 to 15 percent slopes.

Permeability is moderate in this and the other Teapo
soils, and runoff is medium. Available water capacity is
4 to 6 inches. Roots can penectrate to a depth of 20 to 40
inches. The hazard of wind erosion is slight, and the
hazard of water erosion is moderate.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Sugar beets, dry
beans, small grains, alfalfa, corn for silage, and pasture
plants are grown in irrigated areas. Windbreaks are
planted around farmsteads. Pheasants and cottontail
rabbits are the principal wildlife. Capability subclass
VIe, dryland; capability unit IVe-2, irrigated; Loamy
range site.

Teapo sandy clay loam, 0 to 3 percent slopes (TcA}.—
This nearly level soil is on foot slopes. Runoff is slow,
and the hazard of water crosion is slight.

This soil is used similarly to Teapo sandy clay loam,
3 to 6 percent slopes. Capability subclass VIs, dryland;
capability unit 1Vs-2, irrigated ; Loamy range site.

Teapo sandy clay loam, saline, 0 to 6 percent slopes
(TeB).—This nearly level to gently sloping soil is slightly
saline and somewhat poorly drained. The water table is
at a depth of 2 to 4 feet. The salinity and drainage
problems are the result of excess irrigation. Alkali
sacaton and inland saltgrass are the dominant vegetation.
Runoff is slow to medium, and the hazard of trosion is
slight to moderate.

TIncluded with this soil in mapping are small areas of
Saline wet land.

This soil is used for irrigated crops and pasture, for
range, and as wildlife habitat. Sugar beets, small grains,
and pasture plants are grown in irrigated areas. Pheas-
ants and cottontail rabbits are the principal wildlife.
Capability subclass VIws, dryland ; capability unit IVws-
10, irrigated ; Saline Subirrigated range site.
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Tipper Series

The Tipper series consists of somewhat excessively
drained Joamy sands that are underlain by sandstone at
a depth of 20 to 40 inches. These soils are mainly along
the west side of Boysen Reservoir. They occupy hilly
uplands. Elevation ranges from 4,800 to 5,200 feet.
Annual precipitation is about 9 inches, average annual
soil temperature is about 51° F., and the frost-free period
is 120 to 140 days. The dominant vegetation is big
sagebrush, needle-and-thread, and blue grama.

In a representative profile the soil is light yellowish-
brown loamy sand about 26 inches thick. It is underlain
by soft sandstone. The soil is moderately to strongly
alkaline and calcareous throughout.

"{‘ipper soils are associated with Tipperary and Oceanet
soils.

Representative profile in native range, SE14SE1, of
sec. 12, T. 3 N., R. 5 E.:

Al—0 to 6 inches, light yellowish-brown (2.5Y 6/4) loamy
sand, light olive brown (2.5Y 5/4) moist; single
grained; loose; few pebbles on surface and through-
out; calcareous; moderately alkaline (pH 8.3);
gradual, wavy boundary.

C1—06 to 26 inches, light yellowish-brown (2.5Y 6/4) loamy
sand, light olive brown (2.5Y 5/4) moist; single
grained; loose; few pebbles throughout; calcareous;

strongly alkaline (pH 8.6); clear, wavy boundary.
IIC2—26 inches,: gray, slightly calcareous sandstone.

These soils are generally calcareous throughout but in
places are noncalcareous in the upper few inches. The depth
to sandstone ranges from 20 to 40 inches.

Permeability is rapid in this Tipper soil, and runoff
is slow. Available water capacity is 1 to 3 inches. Roots
can penetrate to a depth of 20 to 40 inches. The hazard
of water erosion is slight, and the hazard of wind erosion
is severe.

The Tipper series is only mapped as a component of
the Tipperary-Tipper association.

Tipperary Series

The Tipperary series consists of somewhat excessively
drained sands. They formed in loose sand. These nearly
level to moderately steep soils are mainly on Cottonwood
Bench. They occupy terraces, alluvial fans, and uplands.
Elevation ranges from 4,800 to 5,300 feet. Annual precip-
itation is about 9 inches, average annual soil temperature
is about 51° F., and the frost-free period is 120 to 140
days. The dominant vegetation is prairie sandreed,
needle-and-thread, and Indian ricegrass.

In a representative profile the surface layer is light
brownish-gray loamy sand about 5 inches thick. The
underlying material is light brownish-gray sand to a
depth of 60 inches or more. The soil is moderately alkaline
and calcareous throughout.

Tipperary soils are associated with Trook soils.

Tipperary loamy sand, 0 to 6 percent slopes (TmB).—
This nearly level to gently sloping soil is on terraces
and alluvial fans. The surface is slightly hummocky
because of wind activity.

Representative profile in native pasture, about one-
quarter mile west of the southeast corner of sec. 23, T.
4N,R.4E.:

Al—0 to 5 inches, light brownish-gray (10YR 6/2) loamy
sand, grayish brown (10YR 5/2) moist; single
grained; loose; 5 percent gravel; calcareous; mod-

erately alkaline (pH 8.2); gradual, wavy boundary.

C—5 to 60 inches, light brownish-gray (10YR 6/2) sand,
grayish brown (10YR 5/2) moist; single grained;
loose; 5 percent gravel; calcareous; moderately
alkaline (pH 8.4).

These soils are generally 'caleareous throughout but in
places are noncalcareous in the upper few inches. The texture
of the C horizon is generally sand but in places is loamy
sand.

Included with this soil in mapping are small areas of
Trook sandy loam, Apron sandy loam, and Meeteetse
loamy sand.

Permeability is rapid in this and the other Tipperary
soils, and runoff is slow. The available water capacity is
4 to 5 inches. Roots can penctrate to a depth of 60 inches
or more. The hazard of wind erosion is severe, and the
hazard of water erosion is slight. .

This soil is used for irrigated crops and pasture, for
range, and as wildlife habitat. Alfalfa and pasture
plants are grown in irrigated areas. Windbreaks are
planted around farmsteads and along some fields. Pheas-
ants, cottontail rabbits,.and sage chickens are the princi-
pal wildlife. Capability subclass VIe, dryland ; capability
unit IVe-15, irrigated ; Sands range site.

Tipperary loamy sand, 6 to 10 percent slopes (TmC).—
This sloping soil is on alluvial fans below steep upland
breaks. Included in mapping are small areas of Trook
sandy loam, Apron sandy loam, Worland sandy loam,
Tipper loamy sand, and Oceanet sandy loam. Also
included are 100 acres of Tipperary loamy sand, 10 to 15
percent slopes.

This soil is used for range and as wildlife habitat.
Sage chickens are the principal wildlife. Capability sub-
class VIe, dryland ; Sands range site.

Tipperary loamy sand, alkali, hummocky (TnD).—
These very strongly alkaline soils occupy hummocky ter-
races. Slopes are 6 to 15 percent. Runoff is slow. The hazard
of water erosion is slight, and the hazard of wind erosion
is severe. The vegetation is predominantly greasewood.

This soil is used for range and as wildlife habitat.
Jackrabbits are the principal wildlife. Capability sub-
class VIIs, dryland; Saline Lowland range site.

Tipperary-Tipper association, hilly (TOF).—This asso-
ciation is in areas where windblown sand is mantling
sandstone on hilly uplands. Slopes are 6 to 15 percent.
The surface is hummocky. This mapping unit consists of
about 40 percent Tipperary loamy sand, 35 percent
Tipper loamy sand, and 25 percent Oceanet sandy loam.
Runoff is slow. The hazard of water erosion is slight,
and the hazard of wind erosion is severe.

Included with these soils in mapping are small areas
of Rock land, Worland sandy loam, Apron sandy loam,
and Meeteetse loamy sand.

This association is used for range and as wildlife
habitat. Jackrabbits and antelope are the principal wild-
life. Tipperary loamy sand and Tipper loamy sand are in
capability subclass VIe, dryland; Sands range site.
Oceanet sandy loam is in capability subclass VIIe,
dryland; Shallow Sandy range site.

Tipperary-Trook association, hilly (TRE).—This asso-
ciation is on terrace breaks. Slopes are 6 to 20 percent.
This mapping unit consists of about 50 percent Tipperary
loamy sand and 40 percent Trook sandy loam. Runoff is
medium to rapid, and the hazard of erosion is moderate
to severe.
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Included with these soils in mapping are 5 percent
Oceanet, sandy loam and about 5 percent Persayo sandy
clay loam. Small areas of Worland sandy loam, Rock
land, Clifterson gravelly loam, and Apron sandy loam are
also included.

This association is used for range and as wildlife
habitat. Sage chickens are the principal wildlife. Tip-
perary loamy sand is in capability subclass Ve, dryland;
Sands range site. Trook sandy loam is in capability sub-
class VIe, dryland; Sandy range site.

Trook Series

The Trook series consists of nwell-drained sandy loams
that formed in mixed material. These soils are mainly in
the northern part of the survey area. They occupy out-
wash terraces and alluvial fans. Elevation ranges from
4,800 to 5,300 feet. Annual precipitation is about 9 inches,
average annual soil temperature is about 51° F., and the
frost-free period is 120 to 140 days. The dominant
vegetation 1is big sagebrush, threadleaf sedge, and blue
grama.

In a representative profile the surface layer is pale-
brown sandy loam about 7 inches thick. It 1s underlain
by pale brown and very pale brown sandy loam about
20 inches thick. The substratum is white and pale-brown
gravelly sandy loam to a depth of 60 inches or more.
The so1l is moderately to strongly alkaline and calcareous
throughout.

Trook soils are associated with Tipperary and Apron
soils.

Trook sandy loam, 0 to 3 percent slopes (TsA).—This
nearly level soil is on outwash terraces. The surface is
generally smooth.

Representative profile in native range, NE14,SE1, of
sec. 9, T.4 N, R. 3 Ii.:

Al1—O0 to 7 inches, pale-brown (10YR 6/3) sandy loam, dark
brown (10YR 4/3) moist; moderate, fine, granular
structure; soft, very friable; a few pebbles; cal-
careous; moderately alkaline (pH 8.2) ; clear, wavy
boundary.

Clea—T7 to 12 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 5/3) moist; massive; soft, very fri-
able; a few pebbles; secondary calcium carbonate
occurring as concretions and in thin seams and
streaks; strongly calcareous; moderately alkaline
(pH 8.4) ; diffuse, wavy boundary.

C2ca—12 to 27 inches, very pale brown (10YR 7/3) sandy
loam, pale brown (10YR 6/3) moist; massive;
slightly hard, friable; a few pebbles; secondary cal-
cium carbonate occurring as concretions, in seams
and streaks, as coatings on pebbles, and as finely
divided marl; calcium carbonate equivalent exceeds
15 percent; 'strongly calcareous; strongly alkaline
(pH 8.7); diffuse, irregular boundary.

IIC3ca—27 to 42 inches, white (10YR 8/2) gravelly sandy
loam, light gray (10YR 7/2) moist; massive; slightly
hard, very friable; 20 percent gravel; calcium car-
bonate occurring as marl and as coatings on pebbles;
calcium ecarbonate equivalent exceeds 15 percent;
strongly calcareous; strongly alkaline (pH 9.0) ; dif-
fuse, irregular boundary.

I1C4—42 to 60 inches, pale-brown (10YR 6/3) gravelly sandy
loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable; 20 percent gravel; calcareous;
strongly alkaline (pH 8.6).

Content of coarse material ranges from 5 to 35 percent in
the C horizon. Very gravelly layers are below a depth of 40
inches in places. The gravel is subrounded and relates to
rocks found in the Owl Creek Mountains to the north.

Included with this soil in mapping are small areas of
Clifterson gravelly loam, Apron sandy loam, and Ethete
loam.

Permeability is moderately rapid in this Trook soil,
and runoff is slow. Available water capacity is 5 to 7
inches. Roots can penetrate to a depth of 60 inches or
more. The hazard of wind erosion is moderate, and the
hazard of water crosion is slight.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Dry beans, alfalfa,
small grains, corn for silage, and pasture plants are
garown in irrigated areas. Windbreaks are planted around
farmsteads. Pheasants and cottontail vabbits are the
principal wildlife. Capability subclass VIe, dryland;
capability unit ITe-5, irrigated ; Sandy range site.

Trook sandy loam, 3 to 6 percent slopes (TsB}.—This
gently sloping soil occupies outwash fans. Runoff is
medium. The hazard of water erosion is moderate.

This soil is'used similarly to Trook sandy loam, 0 to 3
percent slopes. Capability subclass VIe, dryland ; capabil-
ity unit ITIe-5, irrigated ; Sandy range site.

Trook sandy loam, 6 to 10 percent slopes (TsC).—This
soil is on breaks between nearly level outwash terraces,
along drainageways crossing outwash terraces, and in
alluvial fans from terrace breaks. The hazard of water
erosion is moderate. Runoff is medium.

This soil is used principally for range, but small areas
are used for irrigated crops, pasture, and as wildlife
habitat. Alfalfa, small grains, and pasture plants are
grown in irrigated areas. Capability subclass Ve, dry-
land; capability unit TVe-5, irrigated ; Sandy range site.

Trook sandy loam, saline, 0 to 6 percent slopes (TtB).—
This nearly level to gently sloping soil is slightly saline
and somewhat poorly drained. The water table is at a
depth of 3 to 5 feet. The salinity and drainage problems
are the results of excess irrigation. Alkali sacaton and
inland saltgrass are the dominant vegetation. Runoff is
slow to medium, and the hazard of water erosion is
slight to moderate.

Included with this soil in mapping are small areas of
Saline wet land and Trook sandy loam.

This soil is used for small grains, irrigated pasture,
range, and as wildlife habitat. Capability subclass VIws,
dryland ; capability unit ITTws-11, irrigated ; Saline Sub:
irrigated range site.

Trook-Apron association, gently sloping (TUB).—This
association is on outwash terraces and on alluvial fans
below outwash terraces. The surface is crossed by many
drainageways. Slopes arc 0 to 6 percent. This mapping
unit consists of about 70 percent Apron sandy loam and
30 percent Trook sandy loam. Runoff is medium, and the
hazard of water erosion is moderate.

Included with this association in mapping are small
areas of Worland sandy loam, Oceanet sandy loam, Lost-
wells sandy clay loam, Persayo sandy clay loam, Fruita
clay loam, and Fivemile silty clay loam.

This association is used for range and as wildlife habi-
tat. Sage chickens and jackrabbits are the principal wild-
life. Capability subclass VIe, dryland; Sandy range site.

Trook-Clifterson association, moderately steep
(TVD).—This association is on the breaks of outwash ter-
races and in areas of dissected alluvial fans below these
breaks. Slopes are 3 to 15 percent. Numerous drainage-
ways cut the arcas. This mapping unit consists of about



RIVERTON AREA, WYOMING, FREMONT COUNTY 29

35 percent Trook sandy loam, 30 percent Clifterson
gravelly loam, 20 percent Apron sandy loam, and 15
percent Persayo sandy clay loam. Runoff is rapid, and
the hazard of water erosion is severe.

Included with this soil in mapping are small areas
of Griffy loam, Ethete loam, Worland sandy loam,
Oceanet, sandy loam, Pavillion sandy clay loam, and Tip-
perary loamy sand.

This association is used for range and as wildlife habi-
tat. Trook sandy loam and Apron sandy loam are in
capability subclass VIe, dryland; Sandy range site. Clif-
terson gravelly loam is in capability subclass Ve, dry-
land; Gravelly range site. Persayo sandy clay loam is n
capability subclass VIIe, dryland; Shallow Clayey range
site.

Wall Series

The Wall series consists of well-drained sandy loams
that formed in loose sands on uplands. These gently
sloping to hummocky soils are in the central part of the
survey arca between Pilot Butte Reservoir and an area
northeast of Riverton. Elevation ranges from 5,000 to
5,500 feet. Annual precipitation is about 9 inches, average
annual soil temperature is about 51° F., and the frost-
free period is 120 to 140 days. The dominant vegetation
is big sagebrush, Indian ricegrass, and blue grama.

In a representative profile the surface layer is light
brownish-gray loamy sand about 4 inches thick. The sub-
soil is light brownish-gray and grayish-brown sandy loam
about 21 inches thick. The substratum is light brownish-
gray loamy sand to a depth. of 60 inches or more. The
soil 1s moderately alkaline and calcareous in the lower
part of the profile.

Wall soils are associated with Enos and Oceanet soils.

Representative piofile in native range, about 280 feet
north and 80 feet east of center of sec. 20, T. 3 N., R. 1 E.:

Al—0 to 4 inches, light brownish-gray (2.5Y 6/2) loamy
sand, grayish brown (2.5Y 5/2) moist; single
grained; loose, noncalcareous; mildly alkaline (pH
7.7) ; abrupt, smooth boundary.

B1l—4 to 9 inches, light brownish-gray (2.5Y 6/2) sandy loam,
grayish brown (2.5Y 5/2) moist; weak, coarse, pris-
matic structure; soft, very friable; thin, patchy clay
films on vertical surfaces of peds, clay bridges be-
tween sand grains; noncalcareous; moderately alka-
line (pH 7.9); clear, smooth boundary.

B2—9 to 14 inches, grayish-brown (2.5Y 5/2) sandy loam,
dark grayish brown (25Y 4/2) moist; moderate,
coarse, prismatic structure; slightly hard, very fri-
able, slightly sticky; thin; patchy clay films on all
ped surfaces, clay bridges between some sand grains;
noncalcareous; moderately alkaline (pH 7.9) ; clear,
wavy boundary.

B3—14 to 25 inches, light brownish-gray (2.5Y 6/2) loamy
sand, grayish brown (2.5Y 5/2) moist; single
grained; loose; noncalcareous; moderately alkaline
(pH 80); diffuse, wavy boundary. )

C—25 to 60 inches, light brownish-gray (2.5Y 6/2) loamy
sand, grayish brown (25Y 5/2) moist; single
grained; loose; slightly calcareous ; moderately alka-
line (pH 8.2).

The B horizon ranges in clay content from 12 to 18 per-

cent. Carbonates have been leached to a depth of 16 to 30
inches. Small amounts of gravel are present in some profiles.
Permeability is moderately rapid in this Wall soil, and
runoff is slow. Available water capacity is 4 to 5 inches.
Roots can penetrate to a depth of 60 inches or more.

The hazard of water erosion is slight, and the hazard
of wind erosion is severe.

The Wall series is mapped only as a component of
the Enos-Wall association.

Wet Alluvial Land

Wet alluvial land (Wa) consists of poorly drained soils
in swales and on flood plains. These soils have a saline
water table at or near the surface during most of the
growing season. The soils are mottled and have gleyed
horizons. The dominant vegetation is cattails, sedges, and
rushes. Small areas of Marsh are included in mapping.

Most areas of this land type are used as wildlife habi-
tat. Some areas are used for range, but in places the soft
soil material is a hazard to livestock. Ducks and musk-
rats are the principal wildlife. Capability subclass VIw,
dryland; Wetland range site.

Wink\leman Series

The Winkleman series consists of well-drained silty
clays that formed in clayey material. These soils are
mainly west of Ocean Lake. They occupy nearly level
valley fills. Elevation ranges from 5,000 to 5,500 feet.
Annual precipitation is about 9 inches, average annual
soil temperature is about 51° F., and the frost-free period
1s 120 to 140 days. The dominant vegetation is Gardner
saltbush, bottlebrush squirreltail, western wheatgrass, and
Indian ricegrass. o

In a representative profile the surface layer is light
brownish-gray silty clay about 7 inches thick. The under-
lying material is light brownish-gray silty clay that has
thin strata of silty clay loam to a depth of 60 inches or
more. The soil is moderately alkaline and calcareous
throughout. ) ]

Winkleman soils are in association with TLostwells,
Teapo, Worland, and Apron soils. o

Winkleman silty clay (Wc).—This nearly level soil is
on valley fills. The surface is generally smooth.

Representative profile in an alfalfa field, about 210 feet
north and 60 feet east of the southwest corner of sec.
33, T.3 N., R. 2 E.:

Ap—O0 to 7 inches, light brownish-gray (2.5Y 6/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; weak, fine,
subangular blocky structure; very hard, firm, sticky
and plastic; strongly calcareous; moderately alka-
line (pH 8.3); clear, wavy boundary.

C—7 to 60 inches, light brownish-gray (2.5Y 6/2) silty clay
with thin strata of silty clay loam, grayish brown
(2.5Y 5/2) moist; massive; very hard, firm, sticky
and plastic; strongly caleareous; moderately alka-
line (pH 84).

Gravel content ranges from 0 to 10 percent. In the C
horizon, strata having texture nearly comparable to that of the
surrounding soil, but varying in color or organic ‘content,
are common. The hue of the C horizon ranges from 10YR to
5Y.

Included with this soil in mapping are small areas of
Lostwells sandy clay loam and Winkleman silty clay,
saline. Also included are 40 acres of Winkleman silty
clay, 8 to 6 percent slopes.

Permeability is slow 1n this Winkleman soil, and run-
off is slow. Available water capacity is 8 to 10 inches.
Roots can penetrate to a depth of 60 inches or more. The
hazards of wind and water erosion are slight.
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All the acreage of this soil is used for. irrigated crops
and pasture or as wildlife habitat. Small grains, alfalfa,
and pasture plants are grown in irrigated areas. Pheasants
and cottontail rabbits are the principal wildlife. Capa-
bility subclass Vs, dryland; capability unit IITs-1, irri-
gated ; Tange site not assigned.

Winkleman silty clay, saline (We).—This nearly level
soil is slightly saline and somewhat poorly drained. The
water table is at a depth of 8 to 5 feet during the irri-
gation season. The salinity and drainage problems are
the result of excess irrigation. Inland saltgrass and alkali
sacaton are the dominant vegetation. Runoff is very slow,
and the hazard of erosion is slight.

Tncluded with this soil in mapping are small areas of
Saline wet land, Winkleman silty clay, and Winkleman
silty clay, wet.

This soil is used for irrigated pasture. Capability sub-
class VIws, dryland; capability unit VIws-10, irrigated;
range site not assigned.

Winkleman silty clay, wet (Wk).—This nearly level
soil is poorly drained. There is a saline water table at a
depth of 0 to 1 foot during most of the growing season.
During seasons when the water table drops, there may be
patches of salt crust on the surface. Runoff is very slow,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Winkleman silty clay, saline. Sedges and rushes are the
dominant vegetation.

This soil is used for pasture. Capability subclass VI,
dryland ; range site not assigned.

Worland Series

The Worland series consists of well-drained sandy
loams that are underlain. at a depth of 20 to 40 inches,
by sandstone. These nearly level to sloping soils are
present throughout the survey area. They occupy uplands
and foot slopes. Elevation ranges from 4,500 to 5,500 feet.
Annual precipitation is about 9 inches, average annual
soil temperature is 51° F., and the frost-free period is
120 to 140 days. The dominant vegetation is big sage-
brush, blue grama, and needle-and-thread.

In a representative profile the soil is grayish-brown
to light brownish-gray sandy loam about 30 inches thick.
It is underlain by sandstone. The soil is moderately alka-
line and calcarcous throughout.

Worland soils are associated with Apron and Oceanet
soils.

Worland sandy loam, 3 to 6 percent slopes (WoB).—
This soil occupies uplands and foot slopes. The surface
is generally smooth.

Representative profile in native range, about 1,450 feet
west and 660 feet south of the northeast corner of sec.
6, T.3 N, R. 2 E.:

Al—0 to 4 inches, grayish-brown (10YR 5/2) sandy loam,
dark grayish brown (10YR 4/2) moist; weak, fine,
crumb structure; soft, very friable; a few pebbles;
calcareous; moderately alkaline (pH 8.2); gradual,
wavy boundary.

Cl—4 to 80 inches, light brownish-gray (10YR 6/2) sandy
loam, grayish brown (10YR 5/2) moist; massive;
slightly hard, very friable; calcareous; moderately
alkaline (pH 8.4) ; abrupt, wavy boundary.

110230 inches, yellowish-brown, calcareous sandstone.
In places small amounts of gravel are in the profile. Depth
to sandstone ranges from 20 to 40 inches.

Included with this soil in mapping are small areas of
]Apron sandy loam, Enos sandy loam, and Oceanet sandy
oam.

Permeability is moderately rapid in this Worland soil,
and runoff is medium. Available water capacity is 315
to 5 inches. Roots can. penetrate to a depth of 20 to 40
inches. The hazards of wind and water erosion are mod-
erate.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Sugar beets, dry
beans, alfalfa, small grains, corn for silage, and pasture
plants are grown in irrigated areas. Windbreaks are
planted around farmsteads. Pheasants and cottontail
rabbits are the principal wildlife. Capability subclass
VIe, dryland; capability unit IVe-5, irrigated; Sandy
range site.

Worland sandy loam, 0 to 3 percent slopes (WoA).—
This nearly level soil occupies foot slopes. The surface
is generally smooth. Runoft is slow, and the hazard of
water erosion is slight. The hazard of wind erosion is
moderate.

This soil is used similarly to Worland sandy loam, 3
to 6 percent slopes. Capability subclass Vle, dryland;
capability unit IVe-5, irrigated ; Sandy range site.

Worland sandy loam, 6 to 10 percent slopes (WoC}.—
This sloping soil occupies uplands. Many coppice mounds
are on the surface. Runoff is medium to rapid, and the
hazard of erosion is severe.

This soil is used for irrigated crops and pasture,
range, windbreaks, and as wildlife habitat. Alfalfa, small
grains, and pasture plants are grown in irrigated areas.
Capability subclass VIe, dryland; capability unit I'Ve-5,
irrigated; Sandy range site.

Worland sandy loam, saline, 0 to 6 percent slopes
(WrB).—This nearly level to gently sloping soil is slightly
saline and somewhat poorly drained. The water table is
at a depth of 2 to 4 feet. The salinity and drainage
problems are the result of excess irrigation.

Included with this soil in mapping are small areas of
Saline wet land; Apron sandy loam, saline; and Wor-
land sandy loam. The dominant vegetation is- alkali
sacaton, inland saltgrass, and western wheatgrass.

This soil is used for irrigated crops and pasture,
range, and as wildlife habitat. Sugar beets, small grains,
and pasture plants are grown in irrigated areas. Capa-
bility subclass VIws, dryland; capability unit IVws-10,
irrigated ; Saline Subirrigated range site.

Worland-Oceanet complex, 0 to 10 percent slopes
(WSC).—This complex is on uplands. The surface is slightly
hummocky. This complex is about 50 percent Worland
sandy loam and 40 percent Oceanet sandy loam.

About 10 percent Rock land is included with these
soils in mapping, along with small areas of Apron sandy
loam, Enos sandy loam, Wall loamy sand, Saddle sandy
clay loam, and Persayo sandy clay loam.

This complex is used for range and as wildlife habitat.
Chukars are the principal wildlife. Capability subclass
VIIe, dryland. Worland sandy loam is in Sandy range
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site. Oceanet sandy loam is in Shallow Sandy range site.
Rock land is not assigned a range site.

Youngston Series

The Youngston series consists of well-drained clay
loams that formed in mixed material. These soils are
mainly in Missouri and Paradise Valleys on alluvial
fans. Elevation ranges from 4,800 to 5,400 feet. Annual
precipitation is about 9 inches, average annual soil tem-
perature is about 51° F., and the frost-free period is
120 to 140 days. The dominant vegetation is big sage-
brush, Indian ricegrass, western wheatgrass, and blue
grama.

In a representative profile the surface layer is light
brownish-gray clay loam about 8 inches thick. The under-
lying material is light brownish-gray clay loam stratified
with thin lenses of sandy clay loam, silty clay loam, and
sandy loam to a depth of 60 inches or more. The soil is
moderately alkaline and calcareous throughout.

Youngston soils are associated with Lostwells and
Fivemile soils. :

Youngston clay loam (Yo).—This nearly level soil is on
alluvial fans. The surface is generally smooth.

Representative profile in an alfalfa field, about 300 feet
south and 50 feet west of the north quarter corner of
sec. 26, T. 3 N.,, R. 3 E.:

Ap—oO0 to 8 inches, light brownish-gray (10YR 6/2) clay loam,
dark grayish brown (10YR 4/2) moist; weak, very
coarse, subangular blocky structure; slightly hard,
friable; calcareous; moderately alkaline (pH 8.2);
gradual, smooth boundary.

C—S8 to 60 inches, light brownish-gray (10YR 6/2) clay loam
stratified with thin lenses of sandy clay loam, silty
clay loam, and sandy loam; grayish brown (10YR
5/2) moist; massive; hard, firm; strongly calcare-
.ous ; moderately alkaline (pH 84).

In places the soil contains a few pebbles throughout the
profile.

Included with this soil in mapping are small arcas of
Lostwells sandy clay Ioam and Fivemile silty clay loam.
Also included are 124 acres of Youngston clay loam, 3 to
6 percent slopes.

Permeability is moderately slow in this Youngston
soil, and runoff is slow. Available water capacity is 10 to
12 inches. Roots can penctrate to a depth of 60 inches or
more. The hazard of erosion is slight.

This soil is used for irrigated crops and pasture, range,
windbreaks, and as wildlife habitat. Sugar beets, dry
beans, alfalfa, small grains, corn, and pasture plants are
grown in irrigated areas. Windbreaks are planted around
farmsteads. Pheasants and cottontail rabbits -are the
principal wildlife. Capability subclass VIe, dryland;
capability unit ITe-1, irrigated ; Clayey range site.

Use and Management of the Soils

This section discusses the use and management of the
soils of the survey area for crops and pasture, range,
windbreaks, wildlife habitat, engineering, and urban and
recreational uses.

Management of the Soils for Crops
and Pasture®

This section gives principles of soil management for
irrigated crops, pasture, and hay. Precipitation in the
survey area 1s inadequate for nonirrigated crops. First
the management of irrigated soils in the survey area is
discussed in general terms, and then soil capability group-
ing and management of irrigated and dryland capability
groups are explained. Estimated yields of irrigated crops
under a high level of management are given in table 2.

Management of irrigated soils

In spring natural moisture is generally adequate for
germinating crops. Water supplies also are adequate, and
nrrigation usually starts near the middle of April. The
main crops are sugar beets, dry beans, alfalfa, barley,
and corn. Much of the irrigated land is used for pasture.

The major consideration in irrigated soil management
is the maintenance of soil structure and fertility, but
erosion control is also important. Maintaining soil struc-
ture is necessary for good soil tilth, desirable water
intake, and adequate soil aeration. The soils should not
be tilled when the moisture content is high. Organic
matter promotes good soil structure. Legumes, grass, and
legume-grass mixture or barnyard manure plowed under
help maintain a desirable organic-matter content. The
burning of crop residues destroys organic matter and
encourages loss of fertility, poor soil tilth, and erosion.

If soll is managed well, fertility is maintained at a
high level. Nitrogen is needed for crops or grass. In most
places beets and alfalfa need phosphorus. The supplies
of potassium and minor elements in the soil are adequate.
Soil testing and fertilizer recommendations are available
at the Riverton Soils laboratory of the Wyoming Agricul-
tural Experiment Station.

Soils left bare arce susceptible to wind erosion. Rough
tillage and shelter belts can be helpful in controlling this.
Careful use of irrigation water helps to control erosion
caused by applied water. If soils are irrigated downslope
in areas where slopes are more than 3 percent, erosion is
a hazard, and irrigation should be across the slope.

A favorable soil for irrigated crops has a sandy loam
to clay loam texture, good structure, and adequate depth.
It also has a moderate to high available water capacity
and a moderate water intake rate. It is free of excessive
'lsqltis and alkali and has a water table that is not too
high.

The limitations of some of the soils in the survey area
are discussed in the following paragraphs.

Eecessive alkalinity—This condition results from an
excessive amount of exchangeable sodium in the soil. It
causes deterioration of the structure and accompanying
low water intake rate, poor tilth, and poor aeration.

Where the substratum allows adequate drainage,
gypsum can be applied and the soil reclaimed by leach-
ing. Where drainage through the substratum is restricted,
it is best to grow alkali-tolerant crops.

Salinity.—Salinity is caused by an excessive amount
of soluble salts, and normally occurs where the water
table is high. The salts interfere with plant growth (fig.
15) by making it more difficult for the plants to absorb

*RoBERT L. TRESLER, conservation agronomist, Soil Conserva-
tion Service, assisted in preparing this section.
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Figure 15.—Corn on Lostwells sandy clay loam, saline, 0 to 6 percent slopes. Capability unit ITIws-10, irrigated.

water. Saline soils can be réclaimed by draining and
leaching if the substratum permits adequate drainage.
If drainage is not feasible, salt-tolerant crops should be
grown.

A high water table in the survey area is usually
associated with varying degrees of salinity and is
generally detrimental to crops. This condition is caused
by excess irrigation and by water seeping from ditches
and from higher lying soils. If the soil cannot be re-
claimed by drainage, salt- and water-tolerant crops should
be grown.

Soil depth.—More than 40 inches of soil is desirable
for irrigated crops. Soils less than 40 inches deep require
more frequent irrigation, have less room for root develop-
ment, and are less productive.

Slope—The preferred slope for irrigation is nearly
level. Slopes of more than 3 percent are restricted to
close-growing crops, because furrows create a hazard of
erosion on such slopes. Grass-legume mixtures on slopes
of more than 3 percent should include a sod-forming
grass. If the slope is more than 10 percent, the vegetation
should be at least half sod-forming grass. Slopes of more
than 15 percent are unsuitable for surface irrigation.

Sandy soils.—The hazard of wind erosion is severe on
sandy soils. A conservation system is needed to provide
protection. Sandy soils have rapid water-intake rates
and low avallable water capacity. They require frequent
water application to maintain moisture for normal plant
growth. Also required is careful application of water to
prevent losing it beyond the root zone.

Clayey soils—These soils require special treatment
because of their poor tilth and very slow water-intake
rate. They must be tilled when the moisture content is
neither too low nor too high. The incorporation of organic
matter into the soil is 1mportant for good tilth and
structure.

USE OF IRRIGATED WATER

Successful irrigated farming depends on the correct
use of water. The object of 1rrigation is to keep soil
moisture adequate for normal plant growth. The soil is
a resorvoir that can hold a certain amount of water.
Plants remove some of this stored water, and then the
reservoir needs refilling. This reservoir extends to the
depth to which the roots of the plant use water. Water
that penctrates beyond this depth is lost to the crop,
and it also leaches out soluble plant nutrients..

"‘Guides that are helpful in planning irrigation systems
have been prepared by the Soil Conservation Service and
cooperating agencies. This information is available at the
Soil Conservation Service field office in Riverton.

Capability Grouping

Capability group shows, in a general way, the suit-
ability of soils for most kinds of field crops. The soils
are grouped according to their limitations when used for
field crops, the risk of damage when they are so used,
and the way they respond to treatment. The group does
not take into account major and generally expensive
landforming that would change slope, depth, or other
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characteristics of the soils; does not take into considera-
tion possible but unlikely major reclamation projects;
and does not apply to rice, cranberries, horticultural
crops, or other crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a sub-
stitute for interpretations designed to show suitability
and limitations of groups of soils for range, for forest
trees, or for engineering.

In the capability system, the kinds of soil are grouped
at three levels; the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Caraminrry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use. (None in the survey area.)

Class TIT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

Class III soils have severc limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful man-
agement, 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 wild-
life. (None in the survey area.)

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.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture, range, woodland,
or wildlife.

Class VIIT soils and landforms have limitations that
preclude their use for commercial plants and re-
strict their use to recreation, wildlife, water sup-
ply, or to esthetic purposes.

CapapiLiTy SuBcrasses are soil groups within one class;
they are designated by adding a small letter, e, w, s,
or ¢, to the class numeral, for example, Ile. The letter
¢ shows that the main limitation is risk of erosion un-
less 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
corrected by artificial drainage); s shows that the soil
is limited mainly because it is shallow, saline or alkali,
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 erosion, though they have other limitations that re-
strict their use largely to pasture, range, woodland,
wildlife, or recreation.

Carasiniry Untrs are soil groups within the sub-
classes. 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 have similar
productivity and other responses to management. Thus,
the capability unit is a convenient grouping for making
many statements about management of soils. Capabil-
ity units are generally designated by adding an Arabic
numeral to the subelass symbol, for example, ITe-2 or
ITIc¢-5. Thus, in one symbol, the Roman numeral desig-
nates the capability class, or degree of limitation; the
small letter indicates the subclass, or kind of limita-
tion, as defined in the foregoing paragraph; and the
Arabic numeral specifically identifies the capability unit
within each subclass.

Capability units in classes T to VI, irrigated, are
gencrally identified by numbers assigned as part of a
statewide system. Because the soils in the survey area
are not representative of all the units in the system
used in Wyoming, the capability units in this survey
are not numbered consecutively. In classes VI to VIII,
dryland, the soils are placed in capability subclasses
only.

Irrigated soils

Capability groups described in the following para-
graphs apply to nrrigated soils in the survey area.

CAPABILITY UNIT Ile-5, IRRIGATED

This capability unit consists of necarly level, well-
drained, decp sandy loams that are slightly susceptible
to water erosion. The hazard of wind erosion is mod-
crate.

These soils are easily cultivated. They have an avail-
able water capacity of 6 to 7.5 inches and moderately
rapid permeability. The frost-free period is 120 to 140
days.

Dry beans (fig. 16), alfalfa, small grains, sugar beets,
and corn are the main crops grown on these soils. Trri-
gated pasture also is a major use.

These soils are irrigated by furrow or controlled
flooding. Some leveling generally is necessary. Irrigation
water needs to be apphied carefully to control leaching
and crosion. Unless they have a nonerodible grade, field
ditches should be lined.

CAPABILITY UNIT IIs-2, IRRIGATED

Ethete loam, 0 to 8 percent slopes, is the only soil in
this capability unit. Tt is a nearly level, well-drained
loam over very gravelly sand. This soil is slightly sus-
ceptible to wind and water erosion.

These soils are casily cultivated. They have an avail-
able water capacity of 5 to 7 inches. Permeability is
moderate above the layer of very gravelly sand and
rapid in that layer. The frost-free period is 110 to
140 days. )

Sugar beets, alfalfa, small grains, and corn for silage
are the main crops grown on these soils. Irrigated
pasture also is a major use. .

This soil 1s irrigated by furrow, corrugation, or con-
trolled flooding. Some leveling is .generally necessary.
In leveling, care must be taken to avoid exposing the
underlying sand and gravel. Irrigation water needs to
be applied carefully to control leaching and erosion.
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Figure 16.—Dry beans on Apron sandy loam, 0 to 3 percent slopes. Capability unit IIe-5, irrigated.

Unless they have a nonerodible grade, field ditches
should be lined.

CAPABILITY UNIT Ilc-1, IRRIGATED

This capability unit consists of nearly level, well-
drained, deep clay loams and silty clay loams that are
slightly susceptible to erosion.

Ideal cultivation conditions exist in only a narrow
range of moisture content. Available water capacity is
8 to 12 inches, and permeability is moderately slow.
The frost-free period is 120 to 140 days.

Sugar beets, dry beans, alfalfa, small grains, and
corn for silage are the main crops on these soils. Irri-
gated pasture also is a major use.

These soils are irrigated by furrow, corrugation, or
controlled flooding. Some leveling is generally neces-
sary. Irrigation water needs to be carefully applied to
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control leaching and erosion. Unless they have a non-
erodible grade, field ditches should be lined.

CAPABILITY UNIT IIc~16, IRRIGATED

This capability unit consists of nearly level, well-
drained, deep sandy clay loams and loams that are
slightly susceptible to erosion.

These soils are easily cultivated. Available water
capacity is 8 to 12 inches. Permeability is moderate to
anoderately slow. The frost-free period is 120 to 140
ays.

Sugar beets (fig. 17), dry beans, alfalfa, small grains,
and corn for silage are the main crops grown on these
soils. The soils are also used extensively for irrigated
pasture.

These soils are irrigated by furrow, corrugation, or
controlled flooding. Some leveling is generally neces-
sary. Irrigation water needs to be carefully applied to
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Figure 17.—Sugar beets on Lostwells sandy clay loam, 0 to 3 percent slopes. Capability unit IIc-186, irrigated.

control erosion and leaching. Unless they have a non-
crodible grade, field ditches should be lined.

CAPABILITY UNIT Ille-1, IRRIGATED

Fivemile silty clay loam, 8 to 6 percent slopes, is the
only soil in this capability unit. It is a gently sloping,
well-drained, deep silty clay loam that is moderately
susceptible to water erosion. The hazard of wind ero-
sion 1s slight.

Ideal cultivation conditions exist only in a narrow
range of moisture content. Available water capacity is
8 to 11 inches. Permeability is moderately slow. The
frost-free period is 120 to 140 days.

Alfalfa, small grains, sugar beets, dry beans, and corn
for silage are the main crops grown on this soil. Irri-
gated pasture also is a major use.

These soils are irrigated by contour furrow, sprink-
lers, or controlled flooding from contour ditches. Some

leveling is generally necessary. Irrigation water needs
to be applied carefully to control erosion and leaching.
Unless they have a noncrodible grade, field ditches
should be lined.

CAPABILITY UNIT Iile-2, IRRIGATED

This capability unit consists of gently sloping, well-
drained, deep loams and sandy clay loams that are
moderately susceptible to water erosion. Some are under-
lain by very gravelly sand. The hazard of wind ero-
sion is slight.

These soils are casily cultivated. Available water
capacity is 6 to 9 inches. Permeability is moderate to
moderately slow. The frost-free period is 110 to 140
days.

gugar beets, alfalfa, small grains, and corn for silage
are the main crops on these soils. Irrigated pasture also
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is a major use. Dry beans are a major crop on the
Lostwells and Griffy soils.

These soils are irrigated by contour furrow, sprink-
lers, or controlled flooding from contour ditches. Some
leveling is generally necessary. Irrigation water needs
to be carefully applied to control leaching and erosion.
Unless they have a nonerodible grade, field ditches
should be lined.

CAPABILITY UNIT Ille-5 IRRIGATED

This capability unit consists of gently sloping, well-
drained, deep sandy loams that are moderately suscep-
tible to wind and water erosion.

These soils arc easily cultivated. Available water
capacity is 6 to 7.5 inches. Permeability is moderately
rapid. The frost-free period is 120 to 140 days.

Dry beans, alfalfa (fig. 18), small grains, sugar beets,
and corn for silage are the main crops on these soils.
Trrigated pasture also is a major use.

These soils are irrigated by contour furrow, sprink-
lers, or controlled flooding from contour ditches. Some
leveling is generally necessary. Irrigation water needs to
be applied carefully to control leaching and erosion.
Unless they have a nonerodible grade, field ditches
should be lined.

CAPABILITY UNIT Ills-1, IRRIGATED

Winkleman silty clay is the only soil in this capability
unit. It is a nearly level, well-drained, deep silty clay
that has a low intake rate. It is subject to slight erosion.

This soil is difficult to cultivate. Available water
capacity is 7 to 9 inches. Permeability is slow. The
frost-free period is 120 to 140 days.

Alfalfa and small grains are the main crops on this
soil. Trrigated pasture is the major use.

These soils are irrigated by furrow, corrugation, and
flooding. Some leveling is generally necessary. Irriga-
tion water needs to be carefully applied to control
erosion. These soils should not be pastured during or
immediately after irrigation, because the trampling by
livestock will reduce the already low infiltration rate.
Unless they have a nonerodible grade, field ditches
should be lined.

CAPABILITY UNIT HIw-63, IRRIGATED

Bigwin sandy loam is the only soil in this capability
unit. It is a'nearly level, somewhat poorly drained sandy
loam that is underlain by stratified sand and gravel. This
soil is susceptible to slight water erosion and moderate
wind erosion. The water table is nonsaline.

This Bigwin soil is easily cultivated. In places it con-
tains moisture in excess of plant needs. Permeability

Figure 18.—Baled alfalfa hay on Apron sandy loam, 3 to 6 percent slopes. Capability unit I1Te-5, irrigated.



RIVERTON AREA, WYOMING, FREMONT COUNTY 37

is moderately rapid above the water table. The frost-
free period is 110 to 140 days.

This soil is used mainly for irrigated pasture. It is
also suited to alfalfa and small grains.

This soil is irvigated by flooding. Extreme caution
must be exercised to avoid raising the water table when
irrigation water is applied. Drainage is generally not
feasible, because areas are only slightly higher than
the normal level of the adjacent river.

CAPABILITY UNIT Itfws-10, IRRIGATED

This capability unit consists of nearly level to gently
sloping, deep soils that have a fluctnating saline water
table in the root zone during the growing season. Solu-
ble salts accumulate in the surface layer of these soils.
Some areas have patches of salt crust on the surface.

Because of the excess moisture in these soils, they
are difficult to cultivate. These soils sometimes contain
moisture in excess of plant needs. Permeability is mod-
erately rapid or moderately slow above the water table.
The frost-free period is 120 to 140 days.

Sugar beets and small grains are the main crops on
these soils. Soils of this capability unit are used mainly
for irrigated pasture. ‘

These soils are irrigated by furrow or flooding. When
these soils are irrigated, extreme care must be exercised
to avoid raising the already high water table. In places
artificial drainage is practical on some of these soils.

CAPABILITY UNIT IHws-11, IRRIGATED

This capability unit consists of nearly level to gently
sloping, deep soils that have a gravelly or very gravelly
substratum. A fluctuating, saline water table is in the
root zone during the growing season. Soluble salts ac-
cumulate in the surface layers of these soils. In some areas
patches of salt crust are on the surface.

Because of the excess moisture in these soils, they
are difficult to cultivate. These soils sometimes contain
water in excess of plant needs. Permeability is mod-
erate to moderately rapid above the water table. The
frost-free period is 110 to 140 days.

Sugar beets and small grains are the main crops on
these soils, but the soils are used mainly for irrigated
pasture.

These soils are irrigated by furrow or flooding. Ex-
treme caution must be exercised to-avoid raising the
already high water table when irrigating these soils.
In places artificial drainage is practical on some of
these soils.

CAPABILITY UNIT IVe~2, IRRIGATED

This capability unit consists of gently sloping to slop-
ing, well-drained, deep and moderately deep loams and
sandy clay loams that are moderately to severely sus-
ceptible to erosion. Moderately deep soils are under-
lain by clay shale and sandstone.

The soils in this unit are easily cultivated. Available
water capacity is 3 to 9 inches. Permeability is mod-
erate to moderately slow. The frost-free period is 120
to 140 days.

Alfalfa and small grains are the main crops, but
sugar beets and corn for silage are grown in areas of
gently sloping soils. Soils in this unit are used mainly
forirrigated pasture.

These soils are irrigated by controlled flooding from
contour ditches or by sprinkling. On the soils underlain
by bedrock, care must be taken to avoid establishing
a water table or causing seepage of lower lying areas.
Trvigation water nceds to be applied carefully to con-
trol erosion and leaching. Unless they have a nonerodible
grade, field ditches should be lined.

CAPABILITY UNIT IVe-4, IRRIGATED

Wall loamy sand is the only soil in this capability
unit. It is a nearly level to gently sloping, well-drained,
deep soil that is subject to severe wind erosion and slight
water erosion.

Care must be taken in cultivating this soil to control
wind crosion. Available water capacity is 4 to 5 inches.
Permeability is moderately rapid. The frost-free period
is 120 to 140 days.

Alfalfa is the main crop grown on this soil. The soil
is used mainly for irrigated pasture.

Irrigation is by controlled flooding from contour
ditches or by sprinkling. Irrigation water must be ap-
plied carefully to control leaching. Field ditches should
be lined.

CAPABILITY UNIT IVe-5, IRRIGATED

This capability unit consists of nearly level to slop-
ing, well-drained, deep and moderately deep sandy loams
that are moderately to severely susceptible to erosion.
The moderately deep soils are underlain by sandstone.

These soils are casily cultivated. Available water ca-
pacity is 2 to 7.5 inches. Permeability is moderately
rapid. The frost-free period is 120 to 140 days.

Alfalfa and small grains are the main crops on this
soil, but sugar beets, dry beans, and corn for silage also
are grown in some of the areas of gently sloping soils.
The soils are used mainly for irrigated pasture.

These soils are irrigated by controlled flooding from
contour ditches or by sprinkling. Leveling is generally
not feasible on these soils, but some planning may be
necessary. Irrigation water must be carefully applied
to control erosion, leaching, and seepage of lower lying
areas. Unless they have a nonerodible grade, field ditches
should be lined.

CAPABILITY UNIT 1Ve-15, IRRIGATED

Tipperary loamy sand, 0 to 6 percent slopes, is the
only soil in this capability unit. It is a nearly level to
gently sloping, somewhat excessively drained to exces-
sively drained, deep loamy sand that is subject to severe
wind erosion and slight water erosion.

This soil is easily cultivated. Available water capacity
is 4 to 5 inches. Permeability is rapid. The frost-free
period is 120 to 140 days.

Alfalfa is the main crop in this soil. Irrigated pasture
is an important use. In reestablishing alfalfa or pas-
ture, the soil must be protected from the hazard of wind
erosion.

This soil is irrigated by controlled flooding or by
sprinklers. Irrigation water needs to be applied care-
fully to help control leaching. Field ditches should be
lined.

CAPABILITY UNIT IVs-2, IRRIGATED

This capability unit consists of nearly level, well-

drained, moderately deep sandy clay loams that are
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underlain by clay shale or sandstone. The hazards of
water and wind crosion are slight.

These soils are casily cultivated. Available water ca-
pacity is 4 to 6 inches. Permeability is moderate. The
frost-free period is 120 to 140 days.

Sugar beets, alfalfa, and small grains are the main
crops grown on these soils, but dry beans and corn for
silage also are grown. Irvigated pasture is a major usec.

These soils are irrigated by furrow, corrugation, or
controlled flooding. Some leveling is generally necessary.
Care must be taken to avoid exposing the bedrock dur-
ing leveling operations. Irrigation water needs to be
applicd carefully to control leaching, erosion, creation
of a water table, and seepage to lower lying soils. Un-
less they have a nonerodible grade, field ditches should
be lined.

CAPABILITY UNIT IVs-12, IRRIGATED

This capability unit consists of nearly level to gently
sloping, well-drained, deep and moderately deep, strongly
alkaline soils. Moderately deep soils are underlain by clay
shale or sandstone. The hazard of wind erosion is slight,
and the hazard of water erosion is slight to moderate.

These soils are difficult to cultivate because of their
poor physical condition, which is caused by alkali. They
take in and release water slowly. Permeability is mod-
erately slow to slow. Available water capacity is 4 to
9. inches. The frost-free period is 120 to 140 days.

Very little of the acreage of this capability unit is
cultivated. Areas that are cultivated are used for small
grains or sugar beets, and some alfalfa and corn for
silage are grown. Irrigated pasture is an important
use.

Some areas of these soils can be reclaimed by the
addition of gypsum, sulphur, or sulphuric acid and
leaching. Reclamation should be accomplished before
or during irrigation development. After reclamation,
these soils should be managed for irrigation as the same
soil without the alkali condition would be managed.

CAPABILITY UNIT IVws-10, IRRIGATED

This capability unit consists of nearly level to gently
sloping, moderately decp soils that have a saline water
table in the root zone during the growing season. They
are underlain by clay shale or sandstone. Soluble salts
accumulate in the surface horizons of these soils, and
in places patches of salt crust are on the surface.

Because of the excess moisture in these soils, they are
difficult to cultivate. These soils sometimes contain mois-
ture in excess of plant needs. Permeability is moderate
to moderately rapid above the water table. The frost-
free period is 120 to 140 days.

Sugar beets and small grains are the main crops,
but the principal use of the soils is for irvigated pasture.

These soils are irrigated by furrow or flooding. ‘When
these soils ave irrigated, extreme care must be exer-
cised to avoid raising the already high water table.
Drainage is generally not feasible on these soils because
of the underlying shale and sandstone.

CAPABILITY UNIT VIe-14, IRRIGATED
This capability unit consists of nearly level to mod-
erately steep, well-drained, shallow soils that are under-
lain by clay shale or sandstone. The hazard of water

erosion is moderate to severe, and the hazard of wind
erosion is slight to moderate. Only the 0 to 15 percent
part of Persayo sandy clay loam, 0 to 30 percent slopes,
1s included in this capability unit.

Available water capacity is 1 to 3 inches. Permeabil-
ity is moderately rapid to moderately slow. The frost-
free period is 120 to 140 days.

These soils are not suitable for cropping. Irrigated
pasture is the only irrigated use of these soils.

These soils arc irrigated by flooding. Because of shal-
low depth, leveling is not feasible. Raising the water
table of the surrounding soils is the greatest hazard
when irrigating these soils.

CAPABILITY UNIT VIs-71, IRRIGATED

This capability unit consists of nearly level to gently
sloping, somewhat poorly drained to poorly drained,
strongly saline soils (fig. 19).

Tt is difficult to cultivate most of these soils. Avail-
able water capacity is 4 to 11 inches. The frost-free
period is 120 to 140 days.

These soils are not suitable for cropping. They are
used mainly for irrigated pasture.

These soils are irrigated by flooding. Some of these
soils can be reclaimed by drainage and leaching.

CAPABILITY UNIT VIws-10, IRRIGATED

Winkleman silty clay, saline, is the only soil in this
capability unit. It is a nearly level, deep silty clay that has
a saline water table in the root zone. Soluble salts accumu-
late in the surface layer of this soil, and some areas have
patches of salt crust on the surface.

Because of the excess moisture and the fine texture,
this soil is difficult to cultivate. It sometimes contains
moisture in excess of plant needs. Permeability is slow.
The frost-free period is 120 to 140 days.

This soil is not suitable for cropping. It is used main-
Iy for irrigated pasture.

This soil is irrigated by flooding. Care must be taken
to avoid raising the already high water table when
irrigating this soil.

Dryland soils

As stated in the explanation of capability grouping,
soils in classes VI to VIII, dryland, are placed in capa-
bility subclasses only. A discussion of the management
of soils in these subclasses follows.

CAPABILITY SUBCLASS VIe, DRYLAND

This subclass consists of nearly level to steep, well-
drained to excessively drained, deep and moderately
deep soils that are coarse textured to moderately fine
textured. The hazard of water and wind erosion ranges
from slight to severe.

Available water capacity is 1 to 11 inches. Permea-
bility is slow to rapid. The frost-free period ranges
from 110 to 140 days.

These soils are used for range and as wildlife habitat.
They are suitable for reseeding, but care must be taken
where the soils arc severely susceptible to erosion. Gravel
pits are in a few areas, and in these places pebbles
and channery fragments may be troublesome.
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CAPABILITY SUBCLASS VIs, DRYLAND

This subclass consists of nearly level to gently slop-
ing, well-drained, deep and moderately deep, medium-
textured to fine-textured soils. Some are strongly alkaline.
The moderately deep soils are underlain by clay shale or
sandstone. The hazards of wind and water erosion are
slight to moderate.

Available water capacity is 4 to 11 inches. Permeabil-
ity is moderately slow to very slow. The frost-free period
is 120 to 140 days.

These soils are used for range and as wildlife habi-
tat. They are suitable for reseeding with adapted species.

CAPABILITY SUBCLASS VIw, DRYLAND

. This subclass consists of nearly level to gently slop-
g, wet soils. Some have a saline water table near
the surface during most of the growing season.

Because of cxcess moisture, only water-tolerant plants
do well in soils of this unit. The frost-free period is 110
to 140 days.

Figure 19.—Crested wheatgrass on Saline wet-land. Capability unit VIs-71, irrigated.

These soils are used for range and as wildlife habi-
tat. In places drainage is feasible on some of these
soils.

CAPABILITY SUBCLASS VIws, DRYLAND

This subclass consists of nearly level to gently slop-
ing soils that have a fluctuating saline water table in the
root zone during the growing season. Soluble salts ac-
cumulate in the surface layers of these soils. Some
areas have patches of salt crust on the surface.

In places: these soils contain moisture in excess of
plant needs. Permeability above the water table is slow
to moderately rapid. The frost-free period is 110 to 140
days. )

These soils are used for range and as wildlife habitat.
Some areas that have sufficient 'elevation above the
streams can be reclaimed by drainage and leaching.

CAPABILITY SUBCLASS VIle, DRYLAND

This subclass consists of nearly level to steep, well-
drained, shallow, moderately fine textured to coarse-
textured soils underlain by clay shale or sandstone. The
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hazard of water erosion is moderate to severe, and the
hazard of wind erosion is slight to moderate.
Available water capacity is 1 to 3 inches. Permeability
is moderately slow or moderately rapid. The frost-free
period is 120 to 140 days.
These soils are used for range and as wildlife habi-
tat. They are not suited to reseeding.

CAPABILITY SUBCLASS VIIs, DRYLAND

This subclass consists of nearly level to gently slop-
ing, well-drained, strongly saline and very strongly al-
kaline, moderately fine textured to moderately coarse
textured soils.

Available water capacity is 4 to 7 inches. Permeabil-
ity is moderately rapid to very slow. The frost-free
period is 120 to 140 days.

These soils are used for range and as wildlife habi-
tat. They generally cannot be reclaimed.

CAPABILITY SUBCLASS VIIle, DRYLAND

Only the land type Gullied land is in this subclass. It is
mainly suitable for wildlife habitat and recreation.

CAPABILITY SUBCLASS VIIIw, DRYLAND

Only the land type Marsh is in this subclass. It is
covered with water most of the time. This land type can
be used for wildlife habitat.

CAPABILITY SUBCLASS VIIIs, DRYLAND

Only the land type Rock land is in this subclass.
The areas are steep and rocky and are mainly suitable
for wildlife habitat.

Estimated Yields

Table 2 gives estimated yields of the principal irri-
gated crops grown in the survey arca under a high
level of management. These estimates are based on ob-
servations of the soil scientists who surveyed the area,
observations of the soil conservationists of the local
Soil Conservation Service work unit, information fur-
nished by farmers of the survey area, and data from
the University of Wyoming field testing program in
the area. If no information could be obtained for a
particular soil, estimates were made on the basis of
information pertaining to similar soils. Only soils that
are generally used for irrigated crops are included in
table 2.

A high level of management provides for adequate
tillage, weed and pest control, adequate fertilization,
good management of irrigation water, and timeliness
of operations.

The cultivation of corn for grain is increasing in the
survey area. It has been grown principally on Grify,
Lostwells, and Apron soils. Yield data are scant, but
yields of 75 to 120 bushels per acre have been reported.

Management of the Soils for Range*

About 248,000 acres of the survey area is range. Most
of this is in large areas, and much of it is federally
owned.

+ Durwoop E. BarLr and JiMMmy R. BELL, range conservationists,
Soil Conservation Service, assisted in preparing this sectien.
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The vegetation is mostly semidesert, grass-shrub plant
communities. Production is relatively low, but under
good management the areas provide good forage for
cattle and sheep. The range is used along with irri-
eated pasture and hayland. Some of the range is fenced
in along with cropland and is used only in winter. Cow-
calf, cow-calf-yearling, sheep, and dairying arve the
major livestock operations. Many horses are wintered
in the survey area.

Range sites and condition classes

Range sites are distinctive kinds of range. Fach site
has its own special combination of soils and climate that
cnables it to produce a distinctive kind and amount of
native vegetation. Kach site needs a different kind of
management to improve or maintain the desirable plants.

A successful program for improving range requires
knowledge of the capabilities of the soils and of man-
agement, techniques. Fach range site has a distinctive
potential vegetation. This potential vegetation is the
combination of native plants that will grow on a site
under the best feasible management practices. The com-
bination of the potential vegetation, in turn, depends
on a combination of environmental factors. The vege-
tation reproduces itself as long as the environment re-
mains the same.

The plants on any given range are grouped, according
to their response to grazing, as decreasers, increasers, and
invaders. Decreasers are plants of the potential vegetation
that tend to die if heavily grazed. Increasers are plants of
the potential vegetation that become more abundant as
decreasers decline, and then start to die if heavy grazing
continues. Invaders are not part of the potential vegeta-
tion, but they generally take over under heavy grazing.

As the vegetation of a range site changes from pre-
dominantly decreaser to increaser and invader plants,
the productivity and general vigor of the range decline.
To indicate the degree to which a range has deteriorated
from its potential, four classes of range condition are
recognized.

A range site is in excellent condition if 76 to 100
percent of the present vegetation is of the same compo-
sition as the potential vegetation for the site. Decreaser
plants dominate, and forage production is near the
maximum for the site.

A range site is in good condition if 51 to T5 percent
of the present vegetation is of the same composition
as the potential vegetation. A few of the decreaser plants
have been replaced by increaser plants, but the general
productivity is still good.

A range site is in fair condition if 26 to 50 percent
of the present vegetation is of the same composition as
the potential vegetation. Because increaser plants are
dominant. and weedy plants are invading, production
of palatable forage 1s unsatisfactory.

A range site is in poor condition if less than 25 per-
cent of the present vegetation is of the same compo-
sition as the potential vegetation. Invaders are abundant,
and very few increasers and decreasers remain. Produc-
tion is very limited.

Descriptions of range sites

The soils of the survey area that produce similar
kinds and amounts of vegetation have been grouped
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TaBLE 2.—Estimated average yields per acre of principal irrigated crops under a high level of management

[Absence of yield indicates the crop is not generally grown]

Sugar Dry Corn
Soil beets beans Oats Barley | Alfalfa for
silage
Tons Cwt By Bu, Tons Tons
Apron sandy loam, 0 to 3 percent slopes_._ . ____ . _______________.______.___ 0 26 90 95 4.0
Apron sandy loam, 3 to 6 percent slopes____ .. ___________________._ 17 22 90 90 3.5 17
Apron sandy loam, 6 to 10 percent slopes_ ... ____ . _________________________|________|._______ 80 85 3.0 [oo_.___
Apron sandy loam, saline, 0 to 6 percent slopes___.______ .. ____.____. 16 | __._ 80 4 3 TN R
Crowheart loam__________ U 16 | ____. 80 90 ||
Effington sandy clay loam_ ______ 16 | .. __ 75 80 3.5 15
Enos-Wall association, gently sloping:
Enos part_ _ i e 2.0 ...
Wall part_ .. . U ) PERNPVORRIPPRO PRSP I 2.5 ...
Ethete loam, 0 to 3 percent slopes_ - .. _ o _____. 20 | ... 85 90 5.0 20
Lthete loam, 3 to 6 percent slopes_ - ______________.__________________ 18 (. 80 85 4.0 17
Ethete loam, saline, 0 to 6 percent slopes_______________________.___________ 17 [ .. 80 85 o
Fivemile sandy clay loam, 0 to 3 pereent slopes_ _ . ___________________ 20 20 90 95 5.0 20
Fivemile silty clay loam, 0 to 3 percent slopes_______________________._.______ 20 18 90 95 50 20
Fivemile silty clay loam, 3.to6pércent slopes__________ . ________________ 19 17 75 85 4.0 18
Fivemile silty clay loam, saline, 0 to 6 percent slopes________________________ 19 [ ___. 80 <15 I
Glenton sandy loam__________________________________________ e 20 20 90 95 5.0 20
Griffy loam, 0 to 3 percent slopes_ - __ . 18 25 90 95 4.0 20
Griffy loam, 3 to 6 percent slopes________ o ___ P 16 20 85 90 3.5 17
Griffy loam, 6 to 10 percent slopes._.__ oo _____ U PRUOUPDRPONY NSRRI 80 85 2.5 (...
Lostwells sandy clay loam, 0 to 3 percent slopes________________.___________ 22 25 90 98 5.0 22
Lostwells sandy clay loam, 3 to 6 percent slopes__. - _______________________ 20 22 85 90 4.5 20
Lostwells sandy clay loam, 6 to 10 percent slopes_______ ... ____ - |._____|..______ 80 85 3.0 oo o___
Lostwells sandy clay loam, alkali, 0 to 6 percent slopes______________________ 20 | .__ 85 90 3.0 20
Lostwells sandy clay loam, saline, 0 to 6 percent slopes ... _._.____________ 20 (. ___.___ 85 90 |
Pavillion sandy clay loam, 0 to 3 percent slopes_ .- - - .______._ 19 20 80 85 3.5 19
Pavillion sandy clay loam, 3 to 10 percent slopes_ - .- - ______________ 117 117 75 80 3.0 117
Pavillion sandy clay loam, alkali, 0 to 6 percent slopes______________________ 17 | . 75 80 3.0 16
Saddle sandy clay loam, 0 to 3 percent slopes_ __ - oo ____________. 20 oo _ 85 90 4.0 |o-._._
Saddle sandy clay loam, 3 to 10 percent slopes__ - _ ... oo | _|TTTTT 80 85 3.0 _____.__
Teapo sandy clay loam, 0 to 3 percent slopes_ __ . ___________________._______ 21 21 85 90 4.0 20
Teapo sandy clay loam, 3 to 6 percent slopes_ __ . __________________________ 20 18 80 85 3.0 18
Teapo sandy clay loam, saline, 0 to 6 percent slopes. - .. _._____________._ 18 | ____ 75 80 ||l
Tipperary loamy sand, 0 to 6 percent slopes._ - - - _._____________ oo |ee 3.5 (.
Trook sandy loam, 0 to 3 percent slopes_____________ oo A __ 20 80 85 4.0 20
Trook sandy loam, 3 to 6 percent slopes. . _____________ . __ o __ o _____ 18 75 80 3.5 17
Trook sandy loam, 6 to 10 pereent slopes___ _____ .| _. 70 75 3.0 1 ___.:
Trook sandy loam, saline, 0 to 6 percent slopes___ . ______ |\~ 70 T5 | |aeil
Winkleman silty elay. - T 75 85 4.0 (.- .__
Worland sandy loam, 0 to 3 percent slopes________________________.________ 18 23 85 90 3.0 18
Worland sandy loam, 3 to 6 percent slopes_ ________ . _______________________ 17 21 80 85 2.5 17
Worland sandy loam, 6 to 10 percent slopes_______ ..~~~ 75 80 2.0 ..
Worland sandy loam, saline, 0 to 6 percent slopes_ - _ . ___ . __________ 16 |- ._.___ 75 80 ||l
Youngston elay loam . .. _________ ... 20 20 85 90 4.0 20

! This crop limited to areas where slope is 3 to 6 percent.

together into 13 range sites. The range sites are listed
in their order of natural productivity.

The description of each range site includes estimates
of the total annual herbage yields to be expected from
that site in excellent condition. These yields are ex-
pressed in pounds of air-dry weight of herbage for dry
years and moist years.

In this survey area Winkleman silty clay, Winkleman
silty clay, saline, and Winkleman silty clay, wet, are
not assigned to any range site, nor are the land types
Gullied land, Marsh; and Rock land. To find the range
site for any given soil refer to the “Guide to Mapping
Units,” or to the description of that soil.

The scientific and common names of the principal
native and introduced plants of the survey area are
given in the section “General Nature of the Area.”

All the range sites in the survey area are in the 5-
to 9-inch precipitation zone.

WETLAND RANGE SITE

This range site consists of poorly drained soils with
variably textured surface layers. Slopes are 0 to 6 per-
cent. Annual precipitation 1s about 9 inches. Permea-
bility and available water capacity are variable. The
water table is at or near the surface during most of the
growing season.

Decreasers make up 60 to 70 percent of the potential
vegetation. They are tall mannagrass, water sedge,
beaked sedge, common reedgrass, and Nebraska sedge.
Inecreasers are willows, Baltic rush, inland sedge, golden
sedge, and horsetail.

If this site is in excellent condition, it produces an
annual yield of about 4,500 pounds of air-dry herbage
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per acre. Of this production, 50 to 70 percent is suitable
as forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types arc practical.

SALINE SUBIRRIGATED RANGE SITE

This range site consists of somewhat poorly drained
to poorly drained wetland and soils that have a sandy
loam to silty clay loam surface layer. Slopes are 0 to 6 per-
cent. Annual precipitation is about 9 inches, Permeability
is moderately rapid to very slow. Available water capac-
ity is 2 to 11 inches. The seasonal high water table is at a
depth of 0 to 5 feet. The soils are moderately alkaline to
very strongly saline (fig. 20). o

Decreasers make up 70 to 80 percent of the potential
vegetation. They are beardless wildrye, alkali cord-
grass, alkali sacaton, and Nuttalls alkaligrass. Increasers
are inland saltgrass, western wheatgrass, and alkali
bluegrass.
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If this site is in excellent condition, it produces a total
annual yield of about 2,200 pounds of air-dry herbage
per acre in dry years and about 2,500 pounds per acre
n moist years. Of this production, 70 to 80 percent is
suitable as forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types are practical.

LOWLAND RANGE SITE

This range site consists of well-drained soils that have
a sandy loam surface layer underlain by stratified de-
posits of alluvium. Slopes are 0 to 3 percent. Annual
precipitation is about 9 inches. Permeability is moder-
ately rapid. Available water capacity is 6 to 7.5 inches.
The seasonal high water table benefits woody plants,
but it is too low for herbaceous plants.

Decreasers make up 30 to 40 percent of the potential
vegetation. Thése are little bluestem, prairie sandreed,
green muhly, Canada wildrye, and slender wheatgrass.

Figure 20.—Saline Subirrigated range site in excellent condition. The soil is Saline wet land. Nuttals alkaligrass is the dominant grass.
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Inecreasers are narrowleaf cottonwood, dogwood, Arkan-
sas rose, willows, blue grama, skunkbush, and western
virginsbower.

If this site is in excellent condition, it produces about
1,500 pounds of air-dry herbage per acre in dry years
and about 2,200 pounds per acre in moist years. Of this
production, 80 to 90 percent is suitable as forage for
cattle or sheep. -

One or more of the following practices are practical:
sceding, deferred grazing, and planned grazing.

SALINE LOWLAND RANGE SITE

This range site consists of well drained to moderately
well drained soils that have variably textured surface
layers. Slopes are 0 to 6 percent. Annual precipitation
is about 9 inches. Permeability is slow to rapid. Avail-
able water capacity is 4 to 11 inches. The soils are very
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strongly alkaline, and some are strongly saline. The
seasonal water table is beneficial to woody plants but is
too deep for herbaceous plants (fig. 21).

Decreasers make up 50 to 60 percent of the potential
vegetation. These are bottlebrush squirreltail, bud sage-
brush, basin wildrye, Gardner saltbush, and western
wheatgrass. Increasers are greasewood, Sandberg blue-
grass, inland saltgrass, birdfoot sagebrush, and green
molley.

If this site is in excellent condition, it produces a
total annual yield of about 500 pounds of air-dry herb-
age per acre in dry years and about 1,000 pounds per
acre in moist years. Of this production, 70 to 80 percent
is suitable as forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types are practical.

<
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Figure 21.—Saline Lowland range site in fair condition. The soil is Binton silty clay loam, saline. The dominant vegetation is grease-
wood and Gardner saltbush.
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SANDS RANGE SITE

This range site consists of excessively drained soils
that have a loamy sand surface layer underlain by
layers of loamy sand and sand. Slopes are 0 to 20 per-
cent. Annual precipitation is about 9 inches. Permea-
bility is rapid. Available water capacity is 1 to 8 inches.

Decreasers make up 60 to 70 percent of the potential
vegetation. They are prairie sandreed, prairie junegrass,
Indian ricegrass, and needle-and-thread. Increasers are
thickspike wheatgrass, Sandberg bluegrass, blue grama,
sand dropseed, Hoods phlox, rubber rabbitbrush, shad-
scale, and spiny hopsage.

If this site is in excellent condition, it produces about
350 pounds of air-dry herbage in dry years and about
1,000 pounds per acre in moist years. Of this produc-
tion, 80 to 90 percent is suitable as forage for cattle
or sheep. 7

One or more of the following practices are practical:
brush control, deferred grazing, and planned grazing.

SANDY RANGE SITE

This range site consists of well-drained soils with a
sandy loam or loamy sand surface layer and a sandy
loam subsoil or other sandy loam underlying layers.
Slopes are 0 to 20 percent. Annual precipitation is about
9 inches. Permeability is moderately rapid. Available
water capacity is 2 to 7.5 inches.

Decreasers make up 70 to 80 percent of the potential
vegetation. These are prairie junegrass, bottlebrush
squirreltail, winterfat, Indian ricegrass, and needle-and-
thread. -Increasers are rhizomatous wheatgrasses, Sand-
berg bluegrass, blue grama, red three-awn, big sage-
brush, low rabbitbrush, rubber rabbitbrush, shadscale,
Hoods phlox, and scarlet globemallow.

If this site is in excellent condition, it produces a total
annual yield of about 300 pounds of air-dry herbage
per acre in dry years and about 700 pounds per acre
in moist years. Of this production, 80 to 90 percent is
suitable as forage for cattle or sheep.

It is practical to apply one or more of the following
practices: seeding, brush control, deferred grazing, and
planned grazing.

LOAMY RANGE SITE

This range site consists of well-drained soils that
have a loam, sandy clay loam, or sandy loam surface
layer underlain by layers of clay loam, sandy clay loam,
and silty clay loam. Slopes are 0 to 10 percent. Annual
precipitation is about 9 inches. Permeability is moderate
and moderately slow. Available water capacity is 8 to
11 inches (fig. 22).

Decreasers make up 40 to 50 percent of the potential
vegetation. These are bluebunch wheatgrass, prairie june-
grass, winterfat, Indian ricegrass, and needle-and-
thread. Increasers are Sandberg bluegrass, blue grama,
rhizomatous wheatgrasses, big sagebrush, Hoods phlox,
plains pricklypear, and textile onion. A

If this site is in excellent condition, it produces a
total annual air-dry yield of about 250 pounds per acre in
dry years and about 650 pounds per acre in moist years.
Of this production, 80 to 90 percent is suitable as forage
for cattle or sheep.

SOIL SURVEY

It is practical to apply one or more of the following
practices: seeding, brush control, deferred grazing, and
planned grazing.

CLAYEY RANGE SITE

This range site consists of well-drained soils that have
a clay loam surface layer underlain by layers of clay
loam that are stratified with thin lenses of sandy clay
loam,.silty clay loam, and sandy loam. Slopes are 0 to 3
percent. Annual precipitation is about 9 inches. Perme-
ability is moderately slow. Available water capacity is
7 to 11 inches.

Decreasers mmake up 60 to 70 percent of the potential
vegetation. Thése are western wheatgrass, bottlebrush
squirreltail, Indian ricegrass, Gardner saltbrush, and bud
sagebrush. Increasers are blue grama, Sandberg bluegrass,
big sagebrush, upland sedge, forbs, and low rabbitbrush.

If this site is in excellent condition, it produces a
total annual yield of about 250 pounds of air-dry herbage
per acre in dry years and about 600 pounds per acre in
moist years. Of this production, 80 to 90 percent is suit-
able as forage for cattle or sheep. ,

It is practical to apply one or more of the following
practices: seeding, deferred grazing, and planned grazing.

GRAVELLY RANGE SITE

This range site consists of somewhat excessively drained
soils that have a gravelly loam surface layer underlain
by very gravelly loam. Slopes are 10 to 30 percent.
Annual precipitation is about 9 inches. Permeability is
moderately rapid. Available water capacity is 8 to 5
inches.

Decreasers make up 30 to 40 percent of the potential
vegetation. These are prairie junegrass, needle-and-
thread, Indian ricegrass, and blucbunch wheatgrass.
Increasers are Sandberg bluegrass, red three-awn, rhizo-
matous wheatgrasses, big sagebrush, fringed sagewort,
and Hoods phlox.

If this site is in excellent condition, it produces a total
annual yield of about 200 pounds of air-dry herbage per
acre in dry years and about 500 pounds per acre in moist
years. Of this production, 70 to 80 percent is suitable as
forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types are practical.

SHALLOW CLAYEY RANGE SITE

This range site consists of well-drained soils that have
a sandy clay loam surface layer underlain by soft shale
at depths of 10 to 20 inches. Slopes are 0 to 30 percent.
Annual precipitation is about 9 inches. Permeability is
moderately slow. Available water capacity is 1 to 3 inches.

Decreasers make up 40 to 50 percent of the potential
vegetation. These are Indian ricegrass, bud sagebrush,
winterfat, Gardner saltbush, and bottlebrush squirrel-
tail. Increasers are birdfoot sagebrush, Sandberg blue-
grass, rhizomatous wheatgrasses, big sagebrush, thread-
leaf sedge, low rabbitbrush, textile onion, lomatium, and
woody aster.

If this site is in excellent condition, it produces a total
annual yield of about 150 pounds of air-dry herbage per
acre in dry years and about 400 pounds per acre in moist
years. Of this production, 80 to 90 percent is suitable as
forage for cattle or sheep.
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Figure 22.—Loamy range site in good condition. The soil is Saddle sandy clay loam. Indian ricegrass is the dominant grass. The
shrubs are big sagebrush.

Deferred grazing, planned grazing, or a combination
of both types are practical.

SHALLOW SANDY RANGE SITE

This range site consists of well-drained soils that have
a sandy loam or loamy sand surface layer. Sandstone
or clay shale is at a depth of 10 to 20 inches. Slopes are
10 to 30 percent. Annual precipitation is about 9 inches.
Permeability is moderately rapid. Available water
capacity is 1 to 2 inches.

Decreasers make up 50 to 60 percent of the potential
vegetation. These are prairie junegrass, bluebunch wheat-
grass, Indian ricegrass, and needle-and-thread. Increasers
are blue grama, threadleaf sedge, needleleaf sedge,
s}}mgdscale, big sagebrush, rubber rabbitbrush, and Hoods
phlox.

If this site is in excellent condition, it produces a total
annual yield of about 150 pounds of air-dry herbage
per acre in dry years and about 400 pounds per acre in
moist years. Of this production, 80 to 90 percent is suit-
able as forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types are practical.

SALINE UPLAND RANGE SITE

This range site consists of well-drained soils that have
a sandy clay loam and silty clay loam surface layer

underlain by layers of sandy clay loam or silty clay loam.
Slopes are 0 to 6 percent. Annual precipitation is about
9 inches. Permeability is moderately slow to very slow.
Available water capacity is 4 to 11 inches. Some of the
soils are strongly alkaline.

Decreasers make up 70 to 80 percent of the potential
vegetation. These are Gardner saltbush, bottlebrush
squirreltail, Indian ricegrass, and bud sagebrush. In-
creasers are rhizomatous wheatgrasses, Sandberg blue-
grass, birdfoot sagebrush, plains pricklypear, and woody
aster.

If this site is in excellent condition, it produces a total
annual yield of about 150 pounds of air-dry herbage per
acre in dry years and about 350 pounds per acre in moist
years. Of this production, 60 to I%O percent is suitable as
forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types are practical.

ALKALI UPLANDS RANGE SITE

This range site consists of well-drained soils that have
a sandy clay loam and clay loam surface layer underlain
by layers of sandy clay loam, clay loam, and clay. Slopes
are 0 to 10 percent. Annual precipitation is about 9
inches. Permeability is slow to very slow. Available water
capacity is 1 to 9 inches. The soils are strongly and very
strongly alkaline.
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Decreasers make up 30 to 40 percent of the potential
vegetation. These ave Indian ricegrass, Gardner saltbush,
bottlcbrush squirreltail, and rhizomatous wheatgrasses.
Increasers are birdfoot sagebrush, Sandberg bluegrass,
loamatium, and textile onion.

Tf this site is in excellent condition, it produces a total
annual yicld of about 100 pounds of air-dry herbage per
acre in dry years and about 300 pounds per acre in moist
years. Of this production, 50 to 70 percent is suitable as
forage for cattle or sheep.

Deferred grazing, planned grazing, or a combination
of both types are practical.

Management of the Soils for Windbreaks

Native woody plants other than woody shrubs are
mostly confined to the bottom lands along the Wind River
and to the side slopes of Wind River Canyon. The trees
along the Wind River are mainly cottonwood, willow,
and scattered juniper. The trees in Wind River Canyon
are scrubby juniper. Scattered patches of cottonwood and
willow grow along Fivemile and Muddy Creeks, but these
trees appeared when irrigation began. None of the timber
in the Area is commercial.

The soils of the survey area vary widely in their suit-
ability for trees. Soils range from sands to silty clays.
Most ‘soils are sandy loams or sandy clay loams. Many of
them are underlain by sandstone, shale, or gravel at a
depth of 10 to 40 inches. Many soils arc limited by
wetness, salinity, alkalinity, or a combination of these.
Where alkalinity is the limitation, trees don’t grow well in
shelterbelts. Where salinity is not too high, some trees
can be grown; but where salinity is high, trees do not
grow well. A water table close to the surface prevents
the growth of most trees. Where bedrock or clean gravel
is close the surface, most tree growth is severely limited.
In places tree stands are difficult to establish on sands or
silty clays. On some soils the hazard of wind crosion is
severe if there is no vegetative cover through winter.
During some winters, drifting snow may damage farm-
steads or be a hazard to livestock. DBecause of these
conditions, windbreaks to protect ficlds, farmsteads, and
feedlots are beneficial and are needed on most farms.

In 1957, a study was made by A. I.. Ford and J. L.
McWilliams, Soil Conservation Service, concerning trec
growth in windbreaks in the survey arvea. This study
pointed out that caragana, Chinese elm, Russian-olive,
and golden willow were the best suited species. Other
species not used extensively but that showed considerable
promise were chokecherry, cottonwood, Tartarian honey-
suckle, white willow, and American elm. Chinese elm and
Russian-olive are the species best adapted to saline soils.
No species studied was satisfactory where soil salinity is
high and soil drainage is poor.

To establish a windbreak successfully, it is necessary
to eliminate other vegetation and to prepare the site for
tree planting. Hardy stock should be selected. After the
trees are planted, they should be cultivated to prevent
competition from weeds and grass. Protection from fire
and grazing is needed. Trees also need additional moisture
from irrigation until they become established. To be most
effective a windbreak should contain three or more rows
of trees.

Windbreak suitability groups

The soils of the survey area have been placed in three
windbreak suitability groups. These groups were deter-
mined from a study of windbreaks made in 1957 and
from field experience of technicians working in the Area.
Given for each windbreak suitability group are the trees
and shrubs suited to the group and the soil-management
practices required for the group. For the placement of
each soil in 1ts windbreak suitability group, refer to the
“Guide to Mapping Units” at the back of this survey.

WINDBREAK SUITABILITY GROUP I

This group consists of well-drained, moderately deep
to deep sandy clay loams, clay loams, loams, and silty
clay loams. These soils are moderately alkaline and are
free of excess soluble salts. Slopes range from 0 to 10 per-
cent. Once they are established, trees grow well on these
soils.

The management of these soils requires clean cultiva-
tion the first 4 or 5 years. For the first year, at least one
irrigation every month is needed during the growing
season; during the sccond and third years, onc cvery 6
weeks; during the fourth and fifth years, one cvery 2
months; and two irrigations cach year thereafter. The
first irrigation should be applied as soon as water is
available, and the second in July.

Chemical weed control with adapted chemicals may be
necessary, and the chemicals should be applied according
to the directions of a specialist. Weeds_are likely to be
more of a hazard on these soils than on the soils of
group II1.

The species adapted to soils of this group are—

Tall trees Shrubs . Evergreens
Siberian elm Russian-olive Ponderosa pine
Cottonless cotton- Lilac Austrian pine

wood Squawbush Rocky Mountain
Golden willow Chokecherry juniper

White willow
Diamond willow
Green ash

American plum  Colorado blue spruce

WINDBREAK SUITABILITY GROUP II

This group consists of well-drained to excessively
drained, moderately deep to deep sandy loams, loamy
sands (fig. 23), channery loams, and gravelly loams.
These soils are moderately alkaline in reaction. Excessive
soluble salts are not a concern when managing these soils
for trees. Slopes range from 0 to 10 percent. Once they
are established, trees grow well on these soils.

The hazards of wind and water erosion are slight to
severe. Seeding cover crops between the rows is recom-
mended until the trees are six feet or more in height.
For the first year one irrigation each twenty days is
needed. During the second and third years, one irrigation
each month is adequate. During the fourth and fifth
years, irrigation is needed once every six weeks, and once
every eight weeks is adequate thereafter. Trrigation
should begin as early in the scason as water is available.
The trees should be irrigated after they have lost their
leaves if water is available at this time. Weeds are not
as serious a problem on these soils as on the soils 1n
group L.

The species adapted to soils of this group are—
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Tall trees Shrubs Evergreens
Siberian elm Russian-olive Ponderosa pine
Cottonless cotton- Lilac Austrian pine

wood Squawbush Rocky Mountain
Golden willow Chokecherry: juniper
White willow American plum  Colorado blue spruce
Diamond willow Honeysuckle

Green ash Sand cherry

WINDBREAK SUITABILITY GROUP I

The soils in this group have limited suitability for
trees. Among the unfavorable characteristics are strong
alkalinity, slight to moderate salinity, and a fluctuating
water table. Other frequent unsuitable characteristics
are depth, texture, slope, and droughtiness. In places the
limitations can be overcome by drainage, soil amendments,
or mechanical treatments. Fach site should be checked
before trees are planted. Assistance can be obtained from
the Riverton Soil Conservation Service field office. Trees,
however, are not expected to grow as well on these soils
as on solls of groups I and 1I. Species selected need to

be those that can grow in spite of alkalinity, salinity,
or other limitation of the particular soil on which they
will be planted.

Management of the Soils for Wildlife *

The number and kinds of wildlife in the survey area
and elsewhere are determined by the kinds and amounts
of vegetation and by land use, both of which are influenced
by fertility of the soils, by irrigation, by topography, and
by the kinds and intensity of farming. Fertile soils are
capable of supporting larger wildlife populations than
are soils of low fertility. Topography affects the wild-
life population because 1t affects the land use, including
grazing practices, and the kinds of crops produced. The
extent of grazing and amount of vegetation left in the

® L. M. Moos, biologist, Soil Conservation Service, assisted in
preparing this section.

Figure 23.—Farmstead windbreak on Tipperary loamy sand, 0 to 6 percent slopes.
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fall are important in determining the survival of many
wildlife populations through the wiiter, which is the
critical period for most species.

The kind of soil and the level of the water table are
important in determining the number and kinds of wild-
life. The level of the water table determines the presence
of natural water areas such as marshes and seeps. Soil
characteristics must be considered when planning water
developments for fish, waterfowl, and other water-
dependent species. Topography and soil characteristics
determine where wildlife and fish ponds can be developed.
Ponds that have steep shorelines and impervious soils
are required for fish, and shallow basins that have
gradually sloping shorelines are required for waterfowl.

Where natural water areas cxist, they should be
protected from grazing and maintained or improved as
aquatic and marsh habitat for waterfowl, furbearers,
and other kinds of water-dependent wildlife.

The soils and their vegetation provide habitat for
many kinds of wildlife in the survey area. Important
game species include chukars, cottontail rabbits, ducks,
geese, pheasants, and some sage grouse. A few antelope
live in the Tipperary-Trook and Apron-Trook associa-
tions. Some mule deer and beaver inhabit areas in the
Crowheart-Bigwin association. Raccoons live around
water areas in all associations.

Boysen Reservoir, the largest water area, has a large
number of walleyed pike, bass, crappie, ling, and rainbow
trout. Ling provide winter fishing. Ocean Lake has many
crappies, some largemouth bass, and ling. Cameahwait
Lake, which is about 600 acres in size, has a large
number of largemouth bass, silver salmon, and rainbow
trout. Pilot Butte, an irrigation reservoir, has a severe
drawdown that lessens its value as a fishery. There is
some fishing for ling in winter, but the reservoir is not
regularly stocked. Although trout grow very rapidly in
the waters of the survey area, they do not reproduce.
Consequently, a continual stocking program is required.

Waterfowl migrate through the survey area in large
numbers in spring and fall. Some mallards, teal, shovelers,
redheads, and Canada geese remain to nest. Artificial
nesting boxes for geese at Ocean, I{innear, and Cameah-
wait Lakes attract and hold Canada geese for nesting.

Ocean Lake is a waterfowl development project of the
Wyoming Game and Fish Department. Food and cover
plants are grown-there for waterfowl and pheasants.
Establishment of a nesting colony of Trumpeter swans is
being attempted there.

Pheasants, the most important game bird, inhabit the
irrigated part of the survey area, generally in the Apron-
Lostwells associations.

Management to improve habitat for pheasants includes
providing cover, travel lanes, and nesting places by pro-
tecting windbreaks, fence rows, ditchbanks, marshes, and
odd arcas from burning and grazing; leaving strips of
corn or other grains near existing cover so that food and
cover are not more than one-fourth mile apart; and pro-
viding special plantings of winter food, including the
choice foods barley, corn, and wheat. .

Chukars inhabit areas with rough topography, espe-
cially in the Persayo-Oceanet soil association.

Sites suitable for fish ponds are limited because a
depth of 10 feet is required. The areas where water can
be impounded for waterfowl are numerous. The Birds-

ley-Effington-Boysen association is best adapted for
impoundments. Waterfowl areas require water only 1 to
3 feet deep where its supply is constant. Shorelines
should be protected from grazing to provide nesting
sites. Planting barley or wheat and flooding the ripe
grain before the hunting season attracts waterfowl for
hunting.

Ant(ﬁopc are only in the Tipperary-Trook and Apron-
Trook associations. These are dry areas that have a large
percentage of sagebrush in the vegetation. The absence
of water limits the distribution of antelope in these
associations, and the possibility of water developments
also is limited. Choice food for antelope includes aster,
comandra, yellow fritillaria, prickly lettuce, rubber
rabbitbrush, sagebrush, Gavdner saltbush, snowberry, and
springbeauty.

Predators in the area include coyotes, red fox, skunks,
raccoons, eagles, owls, hawks, crows, and magpies. These
are an important part of the wildlife of the survey area,
because they do not materially reduce the number of
game birds but help control rodents, if good cover and
food are properly spaced.

Songbirds and insectivorous birds are numerous in the
survey arca, cspecially during the nesting season. The
habitat for these desirable birds can be improved by
protecting the existing woody cover, planting additional
trees and shrubs, managing fence rows, and developing
odd areas.

Furbearers include beaver, mink, and some muskrat.
Beaver are limited to the area along Wind River. Musk-
rats are around Ocean Lake and along the larger drain
ditches. By protecting ditches from heavy grazing, the
habitat for muskrats 1s improved.

Engineering Uses of the Soils °

In this section two systems of classifying soils for
engincering are described, properties of soils significant
in engineering arve estimated, the soils are interpreted
for engineering uses, and laboratory test data of selected
soils are listed.

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, water-
storage facilities, erosion-control structures, irrigation
and drainage systems, and sewage-disposal systems. The
properties most important to the engineer are perme-
ability, shear strength, compaction characteristics, soil
drainage, shrink-swell potential, grain size, plasticity,
and reaction (pH). Topography and depth to the water
table and to bedrock also are important.

Engineers can use the information in this publication
to:

1. Make studies that will aid in selecting and
developing industrial, business, residential, and
recreational sites.

2. Plan the construction of drainage systems, farm
ponds, irrigation systems, and other soil and
water conservation structures.

3. Make preliminary evaluations of soils in select-
ing locations for highways, airports, pipelines,
cables, and buildings, and 1n planning detailed

®*Davin J. TokAcH, engineer, Soil Conservation Service, assisted
in preparing this section.



RIVERTON AREA, WYOMING, FREMONT COUNTY’ 49

soil investigations at the selected locations.

4. Locate sources of sand, gravel, and other construc-

tion material.

Correlate performance of engineering structures

with soil mapping units and thus develop inform-

ation for planning that will be useful in design-
ing and maintaining such structures.

6. Determine the suitability of various soils for
cross-country movement of vehicles and construc-
tion equipment.

7. Supplement information from other sources and
make engineering maps and reports.

8. Develop other preliminary estimates for construc-
tion purposes pertinent to a specific area.

With the use of the soil map for identification, the
engineering interpretations reported here can be useful
for many purposes. 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 where the excavations are deeper than
the depths of layers here reported. Even in these situa-
tions, the soil map is useful for planning more detailed
field investigations and for indicating the kinds of
problems that can be expected.

Most of the information in this section is given in
table 3, “Estimated Soil Properties Significant to Engi-
neering,” table 4, “Interpretations of Ingineering Prop-
erties of the Soils,” and table 5, “Engineering Test Data.”

Some of the terms used in this publication have special
meanings in soil science that do not correspond with the
meanings of the same terms in engineering. These terms
are defined in the Glossary according to their meanings
1n soil science.

'UX

Engineering classification systems

Two systems of soil classification are in general use by
engineers. They arc the system used by the American
Association of State Highway Officials (7) and the
Unified system used by the U.S. Department of Defense
(17). Estimated classifications of all the soils according
to these two systems and according to the textural
classification used by the U.S. Department of Agricul-
ture (&) are shown in table 3. The two engineering clas-
sification systems are explained in a publication of the

lljortland Cement Association (4) and are discussed briefly
ere.

The American Association of State Highway Officials
(AASHO) has developed a classification system based
on field performance and on gradation, liquid limit, and
plasticity index. In this system soils are placed in seven
groups ranging from A-1 through A-7. Soils in the A-1
group are gravelly and have high shear strength; those
in the A-7 group are clayey and have low shear strength
when wet. Within each group the relative engineering
value of the soil material is indicated by a group index
number ranging from 0 for the best material to 20 for
the poorest. The group index numbers are in parentheses
and are shown only in the test data in table 5.

The Unified system, developed by the Waterways
Experiment Station, Corps of Engineers, and adopted by
the U.S. Department of Agriculture, is based on the
texture and plasticity of soils, as well as their perform-
ance. Three soil fractions are recognized—gravel, sand,

and fines (silt and clay). Soils are classified as coarse
grained (eight classes), fine grained (six classes), and
highly organic (one class) according to their content of
the three soil fractions. A letter symbol indicates the
principal characteristic of the soils. The coarse-grained
soils are gravel (G) and sand (S), and each of these is
divided into four secondary groups. Fine-grained soils
are subdivided into silt (M) and clay (C), depending on
liquid limit and plasticity index. The silt and clay groups
are each divided into secondary groups according to
whether the soils have low (1)) or high (H) liquid limit.
The highly organic soils, such as peat and muck, are
generally highly compressible and have undesirable
construction characteristics. They arve placed in one group
designated by the symbol Pt.

Estimated engineering properties of the soils

Table 3 contains cstimates of soil properties and
qualities significant in engineering. The estimates are
given for soils of each series. Estimates of percentages
passing sicves were based on test data, 1f available, and
on the USDA textural classification. Some of the soil
properties and qualities referred to in table 3 ave defined
in the following paragraphs.

Permeability 1s the quality of a soil that enables water
or air to move through it. It is expressed as the rate at
which water percolates through undisturbed soil and is
measured in inches per hour. Permeability is important
because it affects the settlement rate of structures and the
performance of drainage systems and sewage disposal
fields.

Available water capacity is the amount of soil water
that is available for plant growth. Available water
capacity must be considered in planning irrigation. It is
defined in more detail in the Glossary.

Soil reaction is the acidity or alkalinity of the soil,
expressed in pH values. The lower values indicate acidity,
and the higher values, alkalinity. Reaction is defined 1n
more detail irr the Glossary.

Salinity is the soluble salt content of the soil. Salinity
affects the suitability of soils for crops, the stability of
the soil if used as construction material, and the corro-
sivity of the soil to concrete or steel.

Shrink-swell potential is the change in volume that
can be expected as the moisture content of a soil changes.
The estimates are based on kind and amount of clay in
the soil. Fine-textured soils generally have a high shrink-
swell potential; coarse-textured soils have a low shrink-
swell potential.

Corrosivity, as used here, indicates the potential danger
to uncoated steel or concrete structure throngh chemical
action that dissolves or weakens the structural material.
Structural materials may corrode if buried in soil, and
a given material corrodes in some kinds of soil more
rapidly than in others.

Engineering interpretations of the soils

In table 4 the soil series are rated according to their
suitability as construction material, and soil features
that affect specified engineering structures and practices
are given. In the following paragraphs the column heads
and some important soil features in table 4 are described.

T'opsoil is a term used to designate a fertile soil or soil
material, ordinarily rich in organic matter, used as a
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TaBLE 3.— Estimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
referring to other series that appear in the first column of this table.

Depth to— Classification
Depth
Soil series and map symbols from"
Bed- Seasonal | surface
rock [high water Dominant USDA texture Unified AASHO
table
n Ft In
Apron: ApA, ApB, ApC, ArB, AsB, AtB, ® ® 0-60 | Sandy loam_______._._______ SM A-2 or A-4
AuB.
Bigwin: Bg. oo .. @) 3-5 0-30 | Sandy loam._.__..__________ SM A-2
30-60 | Sand and gravel__.__________ GW A-1
Binton: Bm, Bn__ . . ______. ® ) 0-60 | Silty clay loam______________ CL A-7
*Birdsley: BoC, BRC, BSC________..____ 10-20 ®) 0-12 | Clayloam_______.__________ CL A-6
For Boysen part of BRC, sec Boysen 12 | Clay shale.
series. For Meeteetse part of BRC,
sec Meeteetse series, sandy clay loam.
For Pavillion part of BRC and BSC,
sce Pavillion series. For Apron part of
BSC, see Apron series.
Boysen: ByB______ . ® ®) 0-60 | Sandy clay loam_____.__.____ SC or CL A-6
*Clifterson: CgE, CHE, CRF___._________ ® ®) 0-60 | Very channery loam or very { GM A-1
Rock land part of CRF, too variable to gravelly loam. :
be rated. For Oceanet part of CRF,
see Oceanet series. For Persayo part
of CRF, see Persayo series.
Crowheart: Cw.__ .o eaooooo. ®) 3-5 0-10 | Loam. .. .______ CL or ML, | A-4 or A-6
10-30 | Fine sandy loam____________ SM A-4
30-60 | Sand and gravel__._._________ GW A-1
*Effington:
Ef, En, EPoo o SR @) ®) 0-5 Sandy clay loam_ . __________ SC or CL A-6
For Apron part of E P,see Apronseries. 5-17 | Clay . oo CH A-7
v 17-60 | Sandy clay loam____._______ SCor CL A-6
B oo ® ® 0-5 Sandy elay loam_______.____ SC or CL A-6
5-17 | Clay._ o . CH A-7
17-27 | Sandy clay loam_________._. SC or CL A-6
27-60 | Sand and gravel_.___________ GW A-1
*Fnos: ESB . o eeeoo-. 20-40 ® 0-34 | Sandy loam and loamy sand__| SM A-2
For Wall part of ESB, see Wall scries. 34 | Sandstone.
For Occanet part of ESB, see Oceanet
series. Rock land part of ESB too
variable to be rated.
Ethete: EtA, EtB, EuB___ .. _______ O] ® 0-34 | Clay loam___________._..____ CL A-6
34-60 | Sand and gravel.________.____ GW A-1
Fivemile: FmA, FnA, FnB, FoB____..___ (2) ®) 0-60 | Silty clay loam. (Sandy clay | CL A-7
loam surface in FmA.)
Fruita: FrA, FrB_ . (*) ®) 0-60 | Clay loam_._._.____________ CL A-6 or A-7
Glenton: Gn_ e ®) (®) 0-60 { Sandy loam_..______________ SM A-2 or A-4
Griffy: GrA,GrB,GrC - ® ®) 0-15 | Sandy clay loam____________ SC or CL A-4
15-60 | Fine sandy loam___.__._____ SM A-4
Gullied land: Gu.
Too variable to be rated.
Lostwells: LoA, LoB, LoC, LsB, LtB___.__ ) (®) 0-60 | Sandy clay loam___.___._____ SC or CL A-4 or A-6
Marsh: Ma.
Too variable to be rated.

See footnotes at end of table,
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
The symbol < means less than; the symbol > means more than]

Percentage passing sieve— Corrosivity”
Permea- Available | Reaction Salin- Shrink-swell
bility water (1:5 ity potential

No. 4 No. 10 | No. 40 | No. 200 capacity dilution) Uncoated
(4.7 (2.0 (0.42 (0.074 steel ! Concrete
mm) mm) mm) mm)

Infhr Infin pH Mmhos/cm

of soil at 26° C
95-100 | 90-100 | 80-100 30-45 2. 0-6. 3 0. 11-0. 13 7.9-9. 6 0-8 Low_________ High_______ Mﬁgielll‘ate to
igh.

90-100 | 85-95 75-85 25-35 2. 0-6. 3 0. 11-0. 13 7.9-8. 4 0-4 Tow____.__.. High_______ Low.

4 40-50 35-45 15-25 0-5 6. 3-20. 0 0. 03-0. 05 7.9-8.4 0-4 Low.____._.. High_______ Low.
95-100 | 95-100 | 95-100 | 80-95 0. 06-0. 2 0. 07-0. 09 8.5-9.6 0>15 | Moderate...__ High_____.__ High.
95-100 | 95-100 | 90-100 70-80 <0. 06 0. 07-0. 09 9.1-9. 6 0-4 Moderate_.___ High_______ High.
95-100 | 95-100 | 80-90 35-55 <0. 06 0. 07-0. 09 9.1-9. 6 0-4 Moderate__.._| High_._..__ High.

440-50 30-40 20-30 15-25 2. 0-6. 3 0. 05-0. 09 7.9-8. 4 04 Low______... High____._. Low.

+85-100 | 85-95 | 80-90 60-75 0. 6-2. 0 0. 16-0. 18 9. 1-9. 4 4-8 Low__oo_o__ High_._____ High.

485-100 | 85-95 60-70 35-50 2. 0-6. 3 0.13-0. 15 7.9-9.0 4-8 Low. ______.. High______. Moderate.

4 40-50 20-30 5-10 0-5 6. 3-20. 0 0. 03-0. 05 7.9-9.0 0-4 Low___.___._.. High___._.. Moderate.
95-100 | '95-100 | 80-90 35-55 0.2-0. 6 0. 07-0. 09 8.5-9.0 8-15 | Moderate_____ High__.____ High.
95-100 { 95-100 | 75-85 70-80 0. 06-0. 20 0. 07-0. 09 9.1-9. 6 8-15 | High_________ High______. High.
95-100 | 90-100 | 75-85 35-55 0.2-0. 6 0. 07-0. 09 9.1-9.6 8-15 | Moderate. ... High__.____ High.
95-100 | 95-100 | 80-90 35-55 0. 2-0. 6 0. 07-0. 09 8. ‘5—9. 0 8-15 | Moderate.._. | High_._____ High.
95-100 | 95-100 [ 75-85 70-80 0. 06-0. 20 0. 07-0. 09 9.1-9. 6 8-15 | Highooo_._._. High_...____ High.
95-100 | 90-100 | 75-85 35-55 0.2-0. 6 0. 07-0. 09 9.1-9. 6 8-15 | Moderate-..-. High...___ High.
40-50 20-30 5-10 0-5 6. 3-20. 0 0. 03-C. 05 7.9-9.0 8-15 | Low_________ High_______ Moderate.
95-100 | 90-100 | 70-85 15-25 2. 0-6. 3 0. 10-0. 12 7.0-8. 4 0-4 Low___.__.__. High_______ Low.
90-100 | 85-100 | 80-95 60-75 0.6-2.0 0. 16-0. 18 7.4-9.0 0-8 Moderate..___ High____.__ Moderate.
30-45 15-25 10-20 0-5 6. 3-20. 0 0. 03-0. 05 7.9-9.0 0-4 OW e o ecem e High_______ Moderate

to high.
95-100 | 95-100 | 95-100 80-95 0.2-0. 6 0. 18-0. 20 7.9-9.0 0-8 Moderate-___. High._.____ High.
95-100 | 75-100 | 70-90 60-80 0.2-0.6 0.12-0. 15 8. 5-9.0 0-4 Moderate_.__. High_______ High.
95-100 | 90-100 | 60-70 30-45 2.0-6. 3 0.11-0. 13 7.9-8. 4 0-4 Low. . ... High______. Low.
95-100 | 95 100 | 85-°5 45-55 0.6-2. 0 0. 14-0. 16 7.4-8. 4 0-4 Moderate- .-~ High__..__._| Low.
80-100 | 55-95 50-80 35-45 2.0-6. 3 0. 10-0. 15 7.9-9.0 0-4 Low____.____ High._._._ | Hgh.
95-100 { 95-100 | 80-90 45-55 | 50.2-0.6 0.11-0. 16 7.9-9.0 0-8 Moderate.... | High_______| Low to

moderate.
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TasLe 3.~ Estimated soil properties

Depth to— Classification
Depth
Soil series and map symbols from
: Bed- Seasonal | surface
rock |high water Dominant USDA texture Unified AASHO
table
In Ft In
*Meeteetse:
MdB and loamy sand part of MEB____ ® ®) 0-20 | Loamysand_ ________._______ SM A-2
20-38 | Clay_ oo CH A-7
38-60 | Clay loam_____.__________.. CL A-6
Sandy clay loam part of MEB________ ) ®) 0-18 | Clay. . oo eeo___ CH A-7
For Mudray part of M EB, see Mud- 18-60 | Clayloam__________________ CL A-6
ray loamy sand. For Birdsley part
of MEB, see Birdsley series. For
Boysen part of MEB, see Boysen
series.
Mudray: MmB, MtB_______________. 10-20 ®) 0-17 | Sandy clay loam. (Loamy sand | SC or CL A-6
For Meeteetse part of MmB, see surface layer in MmB)
Meeteetse series, loamy sand. For 17 | Clay shale.
Meeteetse part of MtB, see Meeteetse
series, sandy clay loam.
*Qceanet: OcC, ORE_____ . _________._. 10-20 ©) 0-14 | Sandy loam.._______________ SM A-2
Rock land part of ORE too variable 14 | Sandstone.
to be rated.
Pavillion: PaA, PaC, PeB_ . _..______ 20-40 )] 0-32 | Sandy clay loam. . ________. SC A-4
32 | Clay shale.
*Persayo: PeE, POD, PRE_ - . _________ 10-20 )] 0-14 | Sandy clay loam._._________. SC or CL A-6
For Oceanet part of POD and PRE, see 14 | Clay shale.
Oceanet series. Rock land part of POD
too variable to be rated. For Worland
part of PRE, see Worland series.
Rock land: RS,
Too variable to be rated.
Saddle: SaA, SaC_ .. oo ____ 20-40 ®) 0-30 | Sandy clay loam. ____._._____ SM A-4
30 | Clay shale.
Saline wet land: Sw.
Too variable to be rated.
Teapo: TcA, TeB, TeBo .o ____ 20-40 3) 0-30 | Sandy clay loam________._.__ SC or CL A-4 or A-6
30 | Clay shale.
Tipper 7 oo e 20-40 ®) 0-26 | Loamysand_____.._________ SM A-2
26 | Sandstone.
*Tipperary: TmB, TmC, TnD, TOE, TRE__| (?) ©) 0-60 | Loamy sand andsand_______.. SM A-2
For Tipper part of TOE, see Tipper
series. For Oceanet part of TOE and
TRE, see Oceanet series. For Trook
part of TRE, see Trook series. For
Persayo part of TRE, see Persayo
series.
*Trook: TsA, TsB, TsC, TtB, TUB, TVD_. (®) (3) 0-27 | Sandy loam_._________..____ SM A-2
For Apron part of TUB and TVD, see 27-60 | Gravellysandyloam._______. SM A-1
Apron series. For Clifterson part of
TVD, see Clifterson serics. For
Persayo part of TVD, sec Persayo
series.
Wall 8 e mmmmmm- (2) 3 0-60 | Sandy loam and loamysand._.| SM A-2
Wet alluvial land: Wa.
Too variable to be rated.

See footnotes at end of table.
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Percentage passing sieve— Corrosivity
Permea- Available Reaction | Salin- Shrink-swell
bility water (1:5 ity potential
No. 4 No. 10 | No. 40 | No. 200 capacity dilution) Uncoated
(4.7 2.0 (0.42 (0.074 steel 1 Concrete
mm) mm) mm) mm)
Infhr Infin pH Mmhosfcm
of soil at 25° C
95-100 | 95-100 50-60 15-25 6.3-20. 0 | 0. 06-0. 08 7.9-8. 4 0-4 Low._ . ______ High..__.__ Low.
95-100 | 95-100 80-90 70-80 | -0.06-0. 20 0. 07-0. 09 9.1-9. 8 0-4 High________. High_______ High.

100 | 95-100 | 75-85 60-70 0.2-0. 6 0.11-0. 14 9.1-9. 8 0-4 Moderate_ ... igh_______ High.
95-100 | 95-100 80-90 70-80 0. 06-0. 20 0. 07-0. 09 9.1-9. 8 0-4 High.________ High__.____ High.

100 | 95-100 75-85 60-70 0.2-0. 6 0.11-0.14 | 9.1-9.8 0-4 Moderate_____ High__.____ High.
90-100 | 90-100 80-90 45-55 0. 06-0. 20 0. 07-0. 09 8.5-9. 8 0-4 Moderate_____ High_____._ High.
90-100 | 90-100 60-70 | 25-35 2. 0-6. 3 0.11-0. 13 7.9-8 4 04 Low_ o .___ High .. ____ Low.
95-100 | 95-100 75-85 35-50 | 80.6-2.0 0.11-0. 16 7.9-9.0 0-4 Moderate.____ High______. Moderate.
95-100 | 95-100 85-95 45-55 0.2-0.6 0. 14-0. 16 7.9-9.0 0-4 Moderate..__. High_._____ Moderate.
95-100 | 95-100 85-95 30-40 0.6-2.0 0. 14-0. 16 7.0-9.0 04 Moderate____ | High_______ Low to

moderate.
95-100 | 95-100 | 80-90 45-55 0. 6-2. 0 0. 14-0. 16 7.9-8. 4 0-8 Moderate__ . _| High______. Low to

moderate.
95-100 | 95-100 50-75 15-25 6.3-20.0 | 0.06-0.08 7.9-9.0 04 Low.__.___.. High_______ Low to

moderate.
90-100 | 90-100 50-75 15-25 6.3-20. 0 | 0.06-0. 08 7.9-9. 6 0-4 Low________. High______. Low to high.
90-100 | 90-100 | 60-70 25-35 2. 0-6. 3 0.11-0. 13 7.9-9.0 0-8 Low_ . _._____ High___.___ Moderate.
55-80 50-75 30-50 15-25 6.3-20.0 | 0.08-0.10| 8.5-9.0 0-8 Low. . __._. High_._____ Moderate.
95-100 | 95-100 [ 50-75 15-25 2. 0-6. 3 0. 06-0. 08 7.4-8. 4 0-4 Low__...... High__._____ Low.
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TaABLE 3.— Estimated soil properties

Depth to— Cldssification
Depth
Soil series and map symbols from
Bed- Seasonal | surface
rock |high water Dominant USDA texture Unified AASHO
table
In Ft In
Winkleman: We, We, Wk ___..__ %) 3) 0-60 | Silty elay_ - _________ CH A-T7
*Worland: WoA, WoB, WoC, WrB, WSC__| 20-40 3) 0-30 | Sandy loam_______._______.__ SM A-20r A-4
Tor Oceanet part of WSC, see Oceanct 30 | Sandstone.
series. Rock land part of WSC too
variable to be rated.
Youngston: Yo__ oo (O] (€))] 0-60 | Clay loam___ .. _____.______ CL A-6

1 Uncoated steel corrosion classes for conductivity in millimhos per centimeter are low, less than 0.2; moderate, 0.2 to 0.4; high, more than

4.
2 No bedrock to depth of profile, normally 5 feet.
3 No water table observed to depth of profile, norm
5 feet), LtB (3 to 5 feet), TeB (2 to 4 feet), TtB (3to 5 feet), We (3 to 5 feet), Wk (0 to 1 foot),

ally 5 feet, except in AtB (2 to 4 feet), AuB (0 to 1 foot), En (0 to 1 foot), EuB (3 to
and WrB (2 to 4 feet).

TaBLE 4.— Interpretations of

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
referring to other series that appear

Suitability as source of—

Degree and kind of limitations for—

Soil series and map symbols

Sand and Local roads Dwellings Shallow
Topsoil gravel Road fill and streets without excavations
basements
Apron: ApA, ApB, ApC,| Goodfor Poor for Good to Moderate: fair | Slight except Slight except
ArB, AsB, AtB, AuB. ApA, ApB, sand; no fair: A-2 to good sub- that AuB has that AtB has
ApC;only gravel. and A-4 grade; mostly severe limita- moderate
uppermost material. good drain- tion because limitation
30 inches of age, but AtB of water and AuB has
AsB is and AuB have table at depth severe limita~
suitable; somewhat of 0 to 1 foot tion because
ArB, AtB, poor to poor and AtB has of water table.
and AuB drainage. moderate lim-
are unsuita- itation be-
ble because cause of water
of alkali, table at depth
salts, and of 2 to 4 feet.
high water
table.
Bigwin: Bg_ o oo~ Good above Poor for sand;| Good________ Moderate: Slight__._._.-__ Moderate:
gravel. good for somewhat water table
gravel be- poor drain- at depth of
low depth age. 3 to 5 feet.
of 30 inches.
Binton: Bm, Bn_o_._____-.-- Unsuitable: Unsuitable: Poor: A-7 Severe: A-7 Moderate: Slight_______.__
salts and excessive material. material. moderate
alkali. fines. shrink-swell
potential.

See footnotes at end of table.
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Percentage passing sieve— Corrosivity
Permea- Available Reaction | Salin- Shrink-swell
bility water (1:5 ity potential
No. 4 No. 10 | No. 40 | No. 200 capacity dilution) Uncoated
(4.7 (2.0 (0.42 (0.074 steel ! Concrete
mm) mm) mm) mm})
Infhr Infin pH Mmhosfem
of soil at 25° C
95-100 | 85-100 | 85-95 80-90 | 0.06-0.2 0.12-0.17 | 7.9-9.0 0-8 High_ _______. High_______ Mggle}ll'ate to
igh.
95-100 | 90~100 | 60-70 30-45 2.0-6. 3 0.11-0. 13 7.9-8. 4 0-8 Low_._..___. High_._____ Low to high,
95-100 | 95-100 | 80-95 70-80 0.2-0.6 0.18-0.20 | 7.9-8.4 0-4 Moderate.__._ High______. Low.

+ Cobblestones discarded before sieving.
5 0.06-0.20 in/hr in LsB.
60.2-0.6 in/hr in PcB.

” Tipper soil mapped only as a part of the Tipperary-Tipper association.
8 Wall soil mapped only as a part of the Enos-Wall association.

engineering properties of the soils

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
in the first column of this table]

Degree and kind of limitations for—

Soil features affecting—

may contami-
nate water

supply.

Severe: slow
permeability.

feet.

Slow permea-
bility.

high permea-
bility if com-
pacted.

Medium to low
shear strength
and piping
hazard; low
permeability
if compacted.

Slow permea-
bility.

available
water supply.

Slow permea-

bility.

Hydrologic
Septic-tank Sewage Pond Embankments Drainage soil groups
absorption lagoons reservoir and dikes of cropland Irrigation
fields areas and pasture
Slight cxcept Severe for ApA, Moderately High piping Moderately Moderate intake | B for ApA,
that AtB and Ap8B, ApC, rapid permea- hazard; medi- rapid permea- rate; high ApB, ApC,
AuB have ArB, and bility; AtB um shear bility; sub- available ArB, and
severe limita- AsB because of and AuB have strength; surface drain- water capac- AsB; C for
tions of high moderately high water medium to low age possible. ity; good sub- AtB; and D
water table. rapid permea- table. pérmeability drainage; AtB for AuB.
bility ; severe if compacted. and AuB have
for AtB and high water
AuB because table.
of high water
table.
Severe: water Moderate: Moderately Medium to low Outlets difficult Moderately B if drained;
table at depth water table at rapid permea- piping hazard; to locate. rapid intake C if not
of 3 to 5 feet depth of 3 to 5 bility. medium to rate; low drained.
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TABLE 4..—Interpretations of

Soil series and map symbols

Suitability as source of—

Degree and kind of limitations for—

Sand and Local roads Dwellings Shallow
Topsoil gravel Road fill and streets without excavations
basements

*Birdsley: BoC, BRC, BSC.._| Unsuitable: Unsuitable: Poor: A-6 Moderate: Moderate: Moderate:

For Boysen part of BRC, alkali. excessive material. moderate moderate soft bedrock
see Boysen series. For fines. shrink-swell shrink-swell at depth of 10
Meeteetse part of BRC, potential. potential. to 20 inches.
see Meeteetse series.

For Pavillion part of
BSC, see Pavillion se-
ries. For Apron part of
BSC, see Apron series.

Boysen: ByB________._._____ Unsuitable: Unsuitable: Poor: A-6 Moderate: Moderate: Slight_____._._.
alkali. excessive material. moderate moderate

fines. shrink-swell shrink-swell
potential. potential.

Clifterson: CgE,CHE,CRF__| Poor: high Gravelly Good_____.___ Slight_ . ______._ Slight .. ____..._ Slight__________

Rock land part of CRF content of loam in
too variable to be rated. coarse CgE and

fragments. CRF is
good source
of mixed
gravel;
channery
loam in
CHE is
good
source of
gravel if
crushed; no
sand.

Crowheart: Cw_____________ Poor: Good source Fair to poor Moderate: Moderate: Severe: some-
soluble of gravel to a depth somewhat somewhat what poor
salts. helow of 30 inches; poor drain- poor drain- drainage.

depth of A-4 and age. age.
30 inches. A—6 mate-

rial; good

below

depth of

30 inches.

*Effington:

Ef, En, EP___._________ Poor: Unsuitable: Poor: A-6 Moderate for Moderate for Slight for Ef
For Apron part of EP, alkali. excessive and A-7 Efand EP Efand EP and EP;

see Apron series. fines. material. because of because of severe for En
mostly moder- mostly moder- because of
ate shrink- ate shrink- high water
swell poten- swell poten- table.
tial; severe tial; severe
for En because for En because
of high water of high water
table. table.
X Poor: Good source Poortoa Moderate: Moderate: Moderate:
alkali. of gravel depth of 20 mostly moder- mostly moder- gravel sub-
below depth to 40 inches; ate shrink- ate shrink- stratum.
of 20 to 40 A-6and swell poten- swell poten-
inches. A-7 mate- tial. tial.
rial; good
below
depth of 20
to 40 inches.

See footnotes at end of table,
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Degree and kind of limitations for—

Soil features affecting—

table at depth
of 3 to 5 feet.

Severe: slow
permeability.

Slight: may
contaminate
water supply.

table at depth
of 3 to 5 feet;
moderately
rapid to rapid
permeability.

Slight for Ef and
EP; severe
for En because
of high water
table.

Severe: rapid
permeability
below depth of
20 to 40
inches.

rapid permea-
bility.

Slow permea-
bility.

Slow permea-
bility in
upper part.

medium shear
strength, pip-
ing hazard,
and permeabil-
ity if com-
pacted.

Medium shear
strength; low
permeability if
compacted;
medium to
low piping
hazard.

Where mizxed,
medium to
high shear
strength;
medium to low
piping hazard;
medium per-
meability if
compacted.

to locate.

Slow permea-
bility.

Outlet difficult
to locate.

somewhat poor
drainage.

Strongly alka-
line.

Strongly alka-
line.

Hydrologic
Septic-tank Sewage Pond Embankments Drainage soil groups
absorption lagoons reservoir and dikes of cropland Irrigation
fields areas and pasture
Severe: very Slight___________ Very slow per- Medium to low Very slow Very slow permea-| D
slow per- meability; shear strength permeability. bility; alkaline.
meability. bedrock at and piping
depth of 10 to hazard; low
20 inches. permeability
if compacted.
Severe: very Slight______.____ Very slow per- Medium to low Very slow per- Alkaline; very D
slow permea- meability. shear strength meability. slow permea-
bility. and piping bility.
hazard; low
permeability if
compacted.
Moderate to Severe: moder- | Moderately Medium to low Moderately Low available B
severe: 3 to ately rapid rapid permea- piping hazard rapid permea- water capacity;
30 percent, permeability. bility. and permea- bility. moderately
slopes. bility if com- rapid permea-
pacted; medi- bility.
um to high
shear strength.
Severe: water Severe: water Moderately Where mixed, Outlet difficult Soluble salts; B if drained;

C if not
drained.

Cfor Ef and EP;
D for En.
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Soil series and map symbols

Suitability as source of—

Degree and kind of limitations for—

Sand and Local roads Dwellings Shallow -
Topsoil gravel Road fill and streets without excavations
basements
*Fnos: ESB_______________ Entire soil Fair for sand: | Good..__.____ Moderate: Moderate: Severe: bed-
For Wall part of ESB, see good if 15 to 25 bedrock at bedrock at rock at depth
Wall series. For Ocecanet mixed. percent depth of 20 depth of 20 of 20 to 40
part of ESB, sec Ocea- fines; no to 40 inches. to 40 inches. inches.
net series. Rock land gravel.
partof ES B too variable
to be rated.
Ethete: EtA, EtB, EuB___.._ Surface Good source Fair if Moderate: Moderate: Moderate:
horizons of gravel mixed A-6 moderate moderate gravel at
are fair; below and A-7 shrink-swell shrink-swell depth of 20
EuB is depth of 20 material; potential; potential; to 40 inches;
slightly to 40 subsurface severe for severe for severe for
saline. inches. horizons EuB because EuB because EuB because
are good. of water of water of high water
table at table at table.
depth of 3 to depth of 3 to
5 feet. 5 feet.
Fivemile: FmA, FnA, FnB, | Surface Unsuitable: Poor: A-7 Moderate: Moderate: Slight except
FoB horizon is excessive material. moderate moderate that FoB has
good (FmA fines. shrink-swell shrink-swell severe limi-
fair); silty potential. potential. tations
clay loam because of
texture; somewhat
FoB is poor drainage
slightly and water
saline and table at depth
poor. of 3to b
feet.
Fruita: FrA, FrB__________. Poor: Unsuitable: Poor: A-6 Moderate: Moderate: Slight_.__.__.___
strongly excessive or A-7 moderate moderate
alkaline. fines. material. shrink-swell shrink-swell
potential. potential.
Glenton: Gn___.___________. Good_______. Poor source Fair to good: | Slight__________ Slight_______.__ Slight_._____._...
of sand; A-2 and
no gravel. A-4
material.
Griffy: GrA, GrB, GrCo_...___ Good_.___.._ Poor source Fair: A-4 Moderate: Moderate: Slight__ - _.._._
of sand; no material. moderate moderate
gravel. shrink-swell shrink-swell
potential. potential.
Gullied land: Gu.
Too variable to be rated.
Lostwells: LoA, LoB, LoC, Good for Unsuitable: Fair to poor: | Moderate: Moderate: Slight except
LsB, LtB. LoA, LoB, excessive A-4 or A-6 moderate moderate that LtB has
and LoC; fines. material. shrink-swell shrink-swell moderate
LsB is potential; potential; limitation
poor, .tB has LtB has ~-because of
strongly water table water table water table
alkaline; at depth of 3 at depth of 3 at depth of 3
LtB is fair, to 5 feet. to 5 feet. to 5 feet.
slightly
saline.

See footnotes at end of table,
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Degree and kind of limitations for—

Soil features affecting—

Hydrologie
Septic-tank Sewage Pond Embankments Drainage soil groups
absorption lagoons reservoir and dikes of cropland Irrigation
fields areas and pasture

Severe: bed- Severe: bed- Moderately High piping Moderately Moderate C
rock at depth rock at depth rapid per- hazard; rapid per- intake rate;
of 20 to 40 of 20 to 40 meability. medium shear meability; bedrock at
inches. inches. strength and bedrock at depth of 20 to

permeability depth of 20 to 40 inches.
if compacted. 40 inches.

Slight: rapid Severe: rapid Moderate Medium shear Moderate per- High available B for EtA and
permeability permeability permeability. strength and meability; water capac- EtB; C for
if sand and below depth of permeability rapid per- ity; gravel EuB.
gravel; may 20 to 40 if compacted; meability in substratum;
contaminate inches; water low piping substratum; EuB has water
water supply; table at depth hazard if EuB has water table at depth
severe for of 3 to 5 feet mixed. table at depth of 3 to 5 feet.

EuB because in EuB. of 3 to 5 feet.
of high water
table.

Severe: mod- Slight except Moderately slow | Low shear Moderately slow | High available B for FnA,
erately slow that FoB has permeability. strength; low permeability; water capac- FmA, and
permeability; severe limita- piping hazard; some alkali in ity; FoB has FnB; C for
water table at tion because low permea- subsurface water table at FoB.

depth of 3 to
5 feet in FoB.

Severe: mod-
erately slow
permeability.

Slight except
that GrC has
moderate
limitation
because of
slope.

Severe: mod-
erately slow
permeability;
LtB has water
table at depth
of 3 to 5 feet.

water table is
at depth of 3
to 5 feet.

Severe: mod-
erately rapid
permeability.

Moderate:
moderate per-
meability;
severe for
GrC bhecause of
slope.

Slight except
that LtB has
severe limita-
tion because
of water table
at depth of 3
to 5 feet.

Moderately slow
permeability.

Moderately
rapid
permeability.

Moderate
permeability.

Moderately slow
and slow per-
meability.

bility if
compacted.

Medium to low
shear strength
and piping
hazard; low
permeability
if compacted.

Medium to high
piping hazard;
medium shear
strength;
medium per-
meability if
compacted.

Medium piping
hazard, shear
strength, and
permeability
if compacted.

Medium to low
shear strength
and piping
hazard; slow
permeability
if compacted.

horizons; water
table at depth
of 3 to 5 feet
in FoB.

Moderately slow
permeability.

Moderately
rapid
permeability.

Moderately
rapid per-
meability in
substratum.

Moderately slow
and slow per-
meability.

depth of 3 to
5 feet.

Strongly alka-
line; easily
reclaimed.

High available
water
capacity.

High available
water
capacity.

High available
water capac-
ity; LsB is
strongly alka-
line; LtB is
slightly saline.

B for LoA, LoB,

and LoC; C
for LsB and
LtB.
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TaBLE 4.—Interpretations of

Suitability as source of—

Degree and kind of limitations for—

Soil series and map symbols i
Sand and Local roads Dwellings Shallow
Topsoil gravel Road fill and streets without excavations
basements
Marsh: Ma.
Too variable to be rated.
*Meeteetse: MdB, MEB____| Poor: loamy | Poorforsand; | Good surface | Slight_________. Slight._________ Slight_____._..__
Loamy sand: MdB and sand. no gravel. layer; poor
Meeteetse loamy sand below:
part of MEB. A-6 and
A-7 ma-
terial.
Sandy clay loam___.______ Poor: alkali_.| Unsuitable: Poor: A-6 Severe: high Severe: high Slight_.________
For Mudray part of excessive and A-7 shrink-swell shrink-swell
M E B, see Mudray fines. material. potential in potential in
loamy sand. For Birds- subsoil. subsoil.
ley part of MEB, see
Birdsley series. For
Boysen part of MEB,
see Boysen series.
*Mudray: MmB8, MtB_______ Poor: loamy | Poorforsand; | Poor: A-6 Severe: shale Severe: shale Severe: shale
Loamy sand: MmB. sand and no gravel. material. bedrock at bedrock at bedrock at
For Meeteetse part of alkali. depth of 10 depth of 10 depth of 10
Mm B, see Meeteetse to 20 inches. to 20 inches. to 20 inches.
loamy sand.
Sandy clay loam: MtB.
For Meeteetse part of
MtB, see Meeteetse
sandy clay loam.
*Qceanet: OcC,ORE_____._. Fair: bed- Poor for sand; | Good: bed- | Severe: bed- Severe: bed- Severe: bed-
Rock land part of ORE rock at no gravel. rock at rock at depth rock at depth rock at depth
is too variable to be depth of 10 depth of 10 of 10 to 20 of 10 to 20 of 10 to 20
rated. to 20 to 20 inches. inches. inches.
inches. inches.
Pavillion: PaA, PaC, PcB__.| Good for Unsuitable: Fair: A-4 Moderate: Moderate: Severe: bed-
PaA and excessive material. bedrock at bedrock at rock at depth
PaC; PcB fines. depth of 20 depth of 20 of 20 to 40
is fair, be- to 40 inches. to 40 inches. inches.
cause it is
strongly
alkaline.
*Persayo: PeE, POD, PRE__| Poor: bed- Unsuitable: Poor: A-6 Scvere: bed- Severe: bed- Severe: bed-
For Oceanet part of POD rock at excessive material. rock at depth rock at depth rock at depth
and PRE, see Oceanet depth of fines. of 20 to 40 of 10 to 20 of 10 to 20
series. Rock land part 10 to 20 inches. inches. inches.
of POD and PRE too inches.
variable to be rated.
For Worland part of
PRE, see Worland
series.
Rock land: RS.
Too variable to be rated.
Saddle: SaA, SaC...__.___.__. Good_ . ______ Unsuitable: Good to fair: | Moderate: Moderate: Severe: bed-
excessive A-2 or A-4 bedrock at bedrock at rock at depth
fines. madterial. depth of 20 depth of 20 of 20 to 40
to 40 inches. to 40 inches. inches.
Saline wet land: Sw.
Too variable to be rated.

See footnotes at end of table.
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Degree and kind of limitations for—

Soil features affecting—

hazard; slow
permeability
if compacted.

Hydrologic
Septic-tank Sewage Pond Embankments Drainage soil groups
absorption lagoons reservoir and dikes of cropland Irrigation
fields areas and pasture
Severe: slow Slight_ . __.______ Rapid permea- Medium to low Slow subsoil Very strongly C
permeability. bility in sur- shear strength permeability. alkaline sub-
facé horizon, and piping soil.
slow permea- hazard; slow
bility in sub- permeability
soil. if compacted.
Severe: slow Slight__________. Slow permea- Medium to low Slow subsoil Very strongly C
permeability. bility. shear strength permeability. alkaline.
and piping
hazard; slow
permeability
if compacted.
Severe: bed- Severe: bedrock | Bedrock at Medium to low Bedrock at Bedrock at D
rock at depth at depth of 10 depth of 10 to shear strength depth of 10 to depth of 10 to
of 10 to 20 to 20 inches. 20 inches. and piping 20 inches. 20 inches; very
inches. hazard; slow strongly alka-
permeability line.
if compacted.
Severe: bed- Severe: bedrock | Bedrock at depth | Medium shear Bedrock at depth | Bedrock at depth | D
rock at depth at depth of 10 of 10 to 20 strength and of 10 to 20 of 10 to 20
of 10 to 20 to 20 inches. inches. permeability .inches. inches.
inches. if compacted;
medium to
high piping
hazard.
Severe: bed- Severe: bedrock | Bedrock at depth | Medium shear Bedrock at depth | Bedrock at depth | C
rock at depth at depth of 20 of 20 to 40 strength; me- of 20 to 40 of 20 to 40
of 20 to 40 to 40 inches. inches; moder- dium to low inches. inches.
inches. ate permea- piping hazard;
bility. slow permea-
bility if com-
pacted.
Severe: bed- Severe: bed- Bedrock at Medium shear Bedrock at Bedrock at C
rock at depth rock at depth depth of 10 to strength; depth of 10 to depth of 10 to
of 10 to 20 of 10 to 20 20 inches. medium to 20 inches. 20 inches.
inches. inches. low piping
hazard; slow
permeability
if compacted.
Severe: bed- Severe: bed- Bedrock at Medium shear Bedrock at Bedrock at C
rock at depth rock at depth depth of 20 to strength; depth of 20 to depth of 20 to
of 20 to 40 of 20 to 40 40 inches. medium to 40 inches. 40 inches.
inches. inches. high piping
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TasLE 4.—Interpretations of

Soil series and map symbols

Suitability as source of—

Degree and kind of limitations for—

Sand and Local roads Dwellings Shallow
Topsoil gravel Road fill and streets without excavations
bhasements
Teapo: TcA, TeB, TeB.__... Good for Unsuitable: Fair to poor: Modcrate: Moderate: Severe. bed-
TcA and excessive A-4 or A-6 moderate moderate rock at depth
TeB; TeB fines. material. shrink-swell shrink-swell of 20 to 40
is fair be- potential; potential; inches; TeB
cause it is TeB has Te B has has severe
slightly moderate moderate limitation
saline. limitation limitation because of
because of because of somewhat
somewhat somewhat poor drain-
poor drain- poor drain- age.
age. age.
Tipper ' . . Poor: loamy | Poor for Good_____._. Moderate: Moderate: Severe: bed-
sand. sand; no bedrock at bedrock at rock at depth
gravel. depth of 20 depth of 20 of 20 to 40
to 40 inches. to 40 inches. inches.
Tipperary: TmB, TmC, TaD, | Poor: loamy | Poor for Good__._____ Slight_ . ________ Slight_____.-__. Slight____.__._.
TOE, TRE. sand and sand; no
For Tipper part of TOE, sand. gravel.
sec Tipper series. For
Oceanet part of TOE
and TRE, see Oceanet
serics. For Trook part
of TRE, see Trook
series. For Persayo part
of TRE, see Persayo
series.
*Trook: TsA, TsB, TsC,| Upper part Poor for Good_..._._. Slight except Slight except Slight except
TtB, TUB, TVD. of TsA, sand: 15 that TtB that TtB that TtB
For Apron part of TUB TsB, TsC, to 35 per- has moderate has moderate has severe
and TVD, see Apron TUB, and cent fines; limitation limitation limitation
serics. For Clifterson TVD is poor for because of because of because of
part of TVD, see Clif- good; TtB gravel: somewhat somewhat somewhat
terson series. For Per- is fair 25 to 50 poor poor poor
sayo part of TVD, sce because it percent drainage. drainage. drainage.
Persayo series. is slightly gravel.
saline.
Wall 2 o eo-- Fair if mixed-.| Poor for Good.___._-_. Slight._________ Slight__.._..__. Slight_________.
sand; no
gravel.
Wet alluvial land: Wa.
Too variable to be rated.
Winkleman: Wc, We, Wk.___| Poor: silty Unsuitable: Poor: A-7 Severe: high Severe: high Severe:
clay, excessive material. shrink-swell shrink-swell silty clay.
slightly fines. potential. potential.
saline in
We and
Wk.

See footnotes at end of table.
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Degree and kind of limitations for—

Soil features affecting—

Hydrologic
Septic-tank Sewage Pond Embankments Drainage soil groups
absorption lagoons reservoir and dikes of cropland Irrigation
fields areas and pasture

Severe: bed- Severe: bed- Bedrock at Medium shear Bedrock at Bedrock at C
rock at depth rock at depth depth of 20 to strength and depth of 20 to depth of 20 to
of 20 to 40 of 20 to 40 40 inches. piping hazard; 40 inches. 40 inches;
inches. inches. slow permea- Te B is slightly

bility if saline and

compacted. somewhat
poorly
drained.

Severe: bed- Severe: bed- Bedrock at Medium shear Bedrock at Bedrock at C
rock at depth rock at depth depth of 20 to strength; depth of 20 to depth of 20 to
of 20 to 40 of 20 to 40 40 inches. medium to 40 inches. 40 inches.
inches. inches. high piping

hazard; me-
dium permea-
bility if
compacted.

Slight except Moderate for Rapid permea- Medium shear Rapid permea- Low available A
that TnD has Tm B; severe bility. strength; me- bility. water
severe limita- for TmC and dium to high capacity.
tion because TnD hecause piping hazard;
of steep slopes. of slope. medium per-

meability if
compacted.

Slight except Severe: moder- | Moderately Medium shear Moderately High available B, except C
that TtB has ately rapid rapid strength; rapid water for TtB.
severe limi- permeability; permeability. medium to permeability. capacity.
tation be- TtB has high piping
cause of water table at hazard;
water table depth of 3 to medium per-
at depth of 5 feet. meability if
3 to 5 feet. compacted.

Slight___.______ Severe: moder- | Moderately Medium shear Moderately Low available B

ately rapid rapid strength; me- rapid water
permeability. permeability. dium to high permeability. capacity.
piping hazard;
medium per-
meability if
compacted.

Severe: slow Slight for Wa; Slow permea- Low shear Slow High available C, except D

permeability. severe for We bility; We and strength and permeability. water for Wk.

and Wk be-
cause of high
water table.

Wk have high
water table.

piping hazard;
slow perme-,
ability if
compacted.

capacity; low
intake rate.




64 SOIL SURVEY

TaBre 4.—Interpretations of

Suitability as source of— Degree and kind of limitations for—
Soil series and map symbols
Sand and Local roads Dwellings Shallow
Topsoil gravel Road fill and streets without excavations
basements
Worland: WoA, WoB, WoC, | Good for Poor for Good to Moderate: Moderate: Severe: bed-
WrB, WSC. WoA, sand; no fair: A-2 bedrock at bedrock at rock at depth
For Oceanet part of WSC, Wo B, gravel. or A-1 depth of 20 depth of 20 of 20 to 40
see  Oceanet  series. WoC, and material. to 40 inches. to 40 inches. inches.
Rock land part of WSC WSC;
too variable to be rated. WrB is
fair be-
cause it is
slightly
saline.
Youngston: Yo..._ _...._.__ Fair: clay Unsuitable: Poor: A-6 Moderate: Moderate: Moderate:
loam. excessive material. moderate moderate clay loam.
fines. shrink-swell shrink-swell
potential. potential.

! Tipper soil mapped only as a part of the Tipperary-Tipper association.

TABLE 5.— Engineering

[Tests performed by the Wyoming State Highway Commission in accordance with standard

Soil name, sample number, and location of sample Parent Laboratory Depth from
material No. surface
In
Apron sandy loam:
S65 WYO-7-11, 264 feet W. and 129 feet S. of center of sec. 30, T.| Alluvium. 68-187 6-10
2 N, R. 5 E. (Modal)
Enos sandy loam:
865 WYO-7-14, on ridge 693 feet WNW. of . quarter corner of sec. 28, | Sandstone. 68-190 0-4
T. 3 N., R. 1 E. (Thicker than modal B horizon) 68-189 16-23
Ethete loam:
S65 WYO-7-13, 723 feet W. and 54 feet N. of auto gate in SWHSW{sec. 29, | Alluvium. 68-194 6-14
T.3 N., R. 1 E. (Modal)
Fivemile silty clay loam:
S65 WYO-7-16, 760 feet NE. along road and 180 feet E. of center of bridge | Alluvium. 68-185 2-24
over Fivemile Creek in SE4NEY sec. 25, T. 4 N., R. 1 E. (Modal)
Griffy loam:
S54 WYO-7-3, about 0.4 mile NE. of junction of U.S. Highway No. 26 and | Alluvium. 68-192 2-10
Paradise Valley Road, near . quarter corner of sec. 12, T. 1 N.,, R. 3 E.
(Modal)
Lostwells sandy clay loam:
S65 WYO-7-12, 804 feet W. and 306 feet S. of NE. corner of sec. 15, T. 1 N,, | Alluvium. 68-188 0-11
R. 4 E. (Modal)
Saddle sandy clay loam:
S65 WYO-7-15, 906 feet W. and 87 feet S. of NE. corner of sec. 20, T. 3 N., " Shale. 68-184 0-6
R. 1 E. (Thicker than modal B horizon) 68-183 6-18

! Analysis according to AASHO Designation: T88-57 (I). Results by this procedure frequently 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 hydrom-
eter 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 analyzed by the pipette method, and the material coarser than 2 milli-
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Degree and kind of limitations for— Soil features affecting—
. Hydrologic
Septic-tank Sewage Pond Embankments Drainage soil groups
absorption lagoons reservoir and dikes of cropland Irrigation
fields areas and pasture
Severe: bed- Severe: bed- Bedrock at " Medium shear Bedrock at High available
rock at depth rock at depth depth of 20 strength; me- depth of 20 water capac-
of 20 to 40 of 20 to 40 to 40 inches. dium to high to 40 inches. ity; WrB is
inches. inches. piping hazard; moderately
medium per- saline and
meability if somewhat
compacted. poorly
drained.
Severe: mod- Slight___________ Moderately slow | Medium to low Moderately slow | High available
erately slow permeability. shear strength permeahbility. water
permeability. and piping capacity.
hazard; slow
permeahility
if compacted.
2 Wall soil mapped only as a part of the Enos-Wall association.
test data
procedures of the American Association of State Highway Officials (AASHO) (1)]
Mechanical analysis !
Classification
Percentage passing sieve— Liquid Plasticity
limit index
No. 4 No. 10 No. 40 No. 200 AASHO Unified
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.)
Pet
_______________ 100 96 42 25 3| A-4(1) SM
_______________ 100 79 19 (. 2 NP | A-2-4(0) SM
_______________ 100 79 20 21 2 NP | A-2-4(0) SM
............... 100 95 72 39 19 | A-6(11) CL
_______________________________ 100 84 42 25 | A-7-6(14) CL
_______________ 100 90 53 28 10 | A-4(4) CL
_______________ 100 96 49 30 10 | A-4(3) SC-CL
_______________ 100 88 35 20 2 NP | A-2-4(0) SM
_______________ 100 87 33 27 3 | A-2-4(0) SM

meters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable for
use in naming textural classes for soil.

2 NP=Nonplastic
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topdressing for lawns, gardens, roadbanks, and the like.
The ratings indicate suitability for such use.

Sand and gravel ratings arc based on the probability
that delincated arcas of the soil contain deposits of sand
and gravel. The ratings do not.indicate quality or size
of the deposits.

fPoad £ill is material used to build embankments. The
ratings indicate performance of soil material moved from
borrow areas for these purposes.

Local roads and streets are improved roads and streets
that have an all-weather surfacing. Tixeluded are high-
ways designated for fast-moving, heavy traffic. Except
for the surface, local roads and streets are built mainly
from the soil at hand. Propertics to be considered are
those that affect load-supporting capacity, stability of the
subgrade, and the workability of the soil.

Dwellings without basements and other structures
with similar foundation requirements arc considered for
buildings that do not have more than three stories. The
stability of the foundation is emphasized, but wetness
is also considered. For dwellings with basements. ratings
for shallow excavations also should be considered.

Shallow cxcavations are those that require excavating
or trenching to a depth of 5 or 6 feet. Desirable qualities
and characteristics are good texture, a low water table,
drainage, and absence of hard bedrock.

Septic tank absorption fields are soil absorption systems
for sewage disposal.\Factors considered are permeability,
depth to bedrock, and depth to water table. Some soils
underlain by rapidly permeable sand and gravel, such as
the Iithete soils, may lead to contamination of ground
water.

Sewage lagoons are shallow ponds used to hold sewage
for the time required for bacterial decomposition. Deep,
slowly permeable soils that do not have a water table are
desirable for this use.

Pond reservoir areas arc the basins or holding areas
of a pond. Slowly permeable soils that restrict seepage
are desivable for these reservoirs.

Imbankments and dikes ave earth structures built to
confine water. Compaction characteristics, permeability,
and susceptibility to piping are the principal properties
considered in choosing sites for these structures.

Drainage of cropland and pasture depends on those
features of the soil that influence its ability to transmit
water.

Irrigation 1s affected by propertics of the soil that
limit 1t for shaping and leveling, for water intake, or in
its capacity to hold water.

Soil hydrologic groups are groupings of soils based on
potential runoft characteristics. Four groups—A, B, C,
and D—are recognized. A has the lowest runoff, and D
has the highest.

Engineering test data

To evaluate the soils for engineering purposes, samples
from seven of the principal soil series of the Riverton
Irrigated Arvea were tested by the Wyoming Highway
Department. The results of these tests are given in
table 5.

The engineering classifications in table 5 are based
on data obtained by grain-size analysis and by tests to
determine liquid. and plastic limit. The grain-size
analysis was made by the sieve method.

Liquid limit and plastic limit tests measure the effect
of water on the consistency of soil material. As the
moisture content of a clayey soil increases, the material
changes from semisolid to plastic, and as the moisture
content further increases, the material changes from
plastic to liquid. The plastic limit is the moisture content,
expressed as a percentage of the oven-dry weight of the
soll, 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 plastic to liquid. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which the soil material is in
a plastic condition. Some silty and sandy soils are
nonplastic; that is, they do not become plastic at any
moisture content.

Management of the Soils for Urban
and Recreational Uses

This section provides information about factors to be
considered when soils are used for urban and recreational
purposes. Table 6 shows limitations of soils for homesites,
lawns and landscaping, camp arveas, picnic arveas, play-
grounds, and paths and trails. Discussed in this section,
but not in table 6, arc the usc of soils for cemeteries and
parking lots, the hazard of erosion, and trafficability.
Because the soil limitations given 1n this survey are
gencral, onsitec soil investigations are necessary for
determining cxact soil conditions. Described in the
following paragraphs is an explanation of the soil prop-
erties considered when the limitations of the soils were
rated for urban uses.

Homesites.—In table 6 a general limitation of the soils
for homesites is given. Many of the factors used to
determine the suitability of an area for a homesite are
discussed in the section “Engineering Uses of the Soils.”
Some of the factors considered in making the ratings
were corrosivity ratings and suitability for septic-tank
absorption fields, dwellings without basements, and
shallow excavations. Soil propertics considered were
drainage, scasonal water table, flooding, slope, shrink-
swell potential, Unified soil group, potential frost hazard,
and depth to bedrock. Soil limitations for “Lawns and
Landscaping” that are covered in this section were also
considered.

Lawns and landscaping—In table 6 the limitations of
each soil for lawns and landscaping are given. Soil slope,
surface texture, gravel and cobbles, depth to bedrock,
natural drainage, permeability, available water capacity,
salinity, and alkalinity were considered in determining
the limitations. The limitations reflect the ability of the
soil to support the growth of adapted species of lawn
grasses and landscaping plants. The reader will need to
refer to the engineering section for corrosivity of steel
pipe if an underground sprinkler system is planned. The
discussion on trafficability in this section may be helpful
n planning lawn aveas.

RECREATION

Most types of outdoor recreation require the use of
land, and land primarily used for other purposes has
recreation value. For example, cropland, range, and
windbreaks are used for hunting. In the survey area the
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most pressing need for recreational land is for camp
areas, picnic areas, and playgrounds. In table 6 the soils
of the survey area arc rated for the limitations they
imposed on these uses of the land and on its use for paths
and trails.

Some recreational uses of land, such as golf courses,
require special study, but information that will help with
the planning of such facilitics can be found in this section
and in other places in this soil survey.

Camp areas—Table 6 gives the limitations on use of
the soils for camp arcas (fig. 24). Soil slope, surface
texture, natural drainage, hazard of flooding, perme-
ability, and content of gravel and cobblestones were
considered in determining the limitations of each soil.
Camp areas intended for campers or camper trailers, for
example, should have a slope of 4 percent or less. Other
factors to be considered in site selection are the ability
of the soil to support vegetation, the hazard of erosion,

and the trafficability. These are discussed clsewhere in
this section.

Picnic areas—Table 6 shows the limitations on the
use of each soil for picnic areas. Soil factors that were
considered in the evaluation are: drainage, hazard of
flooding, slope, surface texture, and the number of coarse
fragments on the surface. The soil’s suitability for grow-
ing vegetation, the hazard of erosion, and trafficability
are also considered.

Playgrounds.—The limitations on the use of each soil
for playgrounds are given in table 6. Playgrounds are
areas developed for organized games such as badminton,
volleyball, football, and baseball, or for rodeo arenas,
racetracks, and roping arenas. Soil factors considered in
determining the limitations are drainage, flooding,
permeability, slope, surface texture, depth to bedrock, and
the number of coarse fragments on the surface. Also to
be considered are soil limitations for lawns and land-

Figure 24,—Camp area developed on Glenton sandy loam in Boysen State Park.
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TaBLE 6.—Degree and kinds of limitations of soils

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of tw

o or more kinds of soil. The soils

for referring to other series that

Mapping unit

Soil limitations for—

Urban uses

Homesites Lawns and landscaping
Apron sandy loam, 0 to 3 percent slopes. . - -] Slight. .. Slight . - oo
Apron sandy loam, 3 to 6 percent slopes. - Slight - oo Moderate: 3 to 6 per-
cent slopes.
Apron sandy loam, 6 to 10 percent slopes_ - oo Moderate: 6 to 10 per- | Moderate: 6 to 10 per-

Apron sandy loam, alkali, 0 to 6 percent slopes. .- oL
Apron sandy loam, alkali substratum, 0 to 6 percent slopes_ . ...

Apron sandy loam, saline, 0 to 6 pereent slopes_ - - oo

Apron sandy loam, wet, 0 to 6 percent slopes_ .o

Bigwin sandy loam___ .o

Binton silty clay loam._ e

*Birdsley-Boysen complex, 0 to 10 percent slopes:

Tor Birdsley part, see Birdsley clay loam, 0 to 10 percent slopes. For Boysen
part, see Boysen sandy clay loam, 0 to 6 percent slopes. For Mecteetse
part, sec Mceteetse sandy clay loam part of Meeteetse soils, 0 to 6 percent
slopes. For Pavillion part, see Pavillion sandy clay loam, alkali, 0 to 6 per-
cent slopes.

*Birdsley-Pavillion association, sloping:
For Birdsley part, see Birdsley clay loam, 0 to 10 percent slopes. For Pavil-
lion part, see Pavillion sandy clay loam, 3 to 10 percent slopes. For Apron
part, sce Apron sandy loam, 6 to 10 percent slopes.

Boysen sandy clay loam, 0 to 6 percent slopes. ..o

Clifterson gravelly loam, 10 to 30 percent slopes. .- - oo

Clifterson association, hilly___ . e

*Clifterson-Rock land association, steep:

For Clifterson part, sec Clifterson gravelly loam, 10 to 30 percent slopes.
For Rock land part, see Rock land. For Oceanet part, see Oceanet-Rock
land association, hilly. For Persayo part, see Persayo part of Persayo-
Oceanet association, steep.

cent slopes.

Severe: severc limita-
tion for lawns and
landscaping.

Severe: severe limita-
tion for lawns and
landscaping.

Severe: somewhat
poorly drained.
Severe: poorly drained. .

Severe: somewhat
poorly drained.

Severe: high potential
for frost action.

Severe: high potential
for frost action.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: severe limita-
tion for growing
vegetation.

Severe: 10 to 30 per-
cent slopes.

Severe: 10 to 30 per-
cent slopes.

cent slopes.

Severe: very strongly
alkaline.
Severe: very strongly

alkaline at a depth of
20 to 30 inches.

Moderate: somewhat
poorly drained.
Severe: poorly drained.-.

Moderate: somewhat
poorly drained.

Severe: very strongly
alkaline.

Severe: strongly saline.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: very strongly
alkaline.

Severe: 10 to 30 per-

cent slopes.

Severe: 10 to 30 per-
cent slopes.
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Jor urban and recreational uses

in such mapping units may have different properties and limitations, and for. this reason it is necessary to follow carefully the instructions
appear in the first column of this table]

Soil limitations for—Continued
Recreational uses
Camp areas Picnic areas Playgrounds Paths and trails
Slight_______________________ Slight________________________ Slight_______ . ________________ Slight.
Slight. ___________________.._ Slight_ .- _____ Moderate: 3 to 6 percent Slight.
slopes.
Moderate: 6 to 10 percent Moderate: 6 to 10 percent Severe: 6 to 10 percent Slight.
slopes. slopes. slopes.
Severe: severe limitation for | Severe: severe limitation for Severe: severe limitation for Slight.
growing vegetation, growing vegetation. growing vegetation,
Slight_. . ____________________ Slight . _____ Severe: severe limitation for Slight.
growing vegetation.
Modecrate: somewhat poorly | Moderate: somewhat poorly Moderate: somewhat poorly Moderate: somewhat poorly
drained. drained. drained. drained.
Severe: poorly drained.______ Severe: poorly drained_______._ Severe: poorly drained._______ Severe: poorly drained.
Moderate: somewhat poorly | Moderate: somewhat poorly Moderate: somewhat poorly Moderate: somewhat poorly
drained. drained. drained. drained.
Severe: severe limitation for | Severe: severe limitation for Severe: slow permeability . _.__ Moderate: silty clay loam
growing vegetation. growing vegetation. surface layer.
Severe: severe limitation for Severe: severe limitation for Severe: slow permeability_-__.| Moderate: silty clay loam
growing vegetation. growing vegetation. surface layer.
Severe: severe limitation for | Severe: severe limitation for Severe: bedrock at a depth of | Moderate: clay loam surface
growing vegetation. growing vegetation. 10 to 20 inches. layer.
Severe: severe limitation for Severe: severe limitation for Severe: slow permeability ... Moderate: sandy clay loam
growing vegetation. growing vegetation. surface layer.
Severe: 10 to 30 percent Severe: 10 to 30 percent Severe: 10 to 30 percent Moderate: 10 to 30 percent
slopes. slopes. slopes. slopes.
Severe: 10 to 30 percent Severe: 10 to 30 percent Severe: 10 to 30 percent Moderate: 10 to 30 percent
slopes. slopes. slopes. slopes.
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TaBLE 6.—Degree and kinds of limitations of soils

Mapping unit

Soil limitations for—

Urban uses

Homesites

Lawns and landscaping

Crowheart Joam _ o o o o e

Effington sandy elay loam _ o

Effington sandy clay loam, gravel substratum .-

Lffington sandy clay loam, web_ o e
*Lffington-Apron association:
For Effington part, sce Bffington sandy clay loam. For Apron part, sec Apron
sandy loam, 0 to 3 percent slopes.

*Fnos-Wall association, gently sloping:
JoNOS AT o o oo

Wall Part e
Tor Oceanct part, see Oceanct sandy loam, 0 to 10 percent slopes. For
Rock land part, see Rock land.

Tithete loam, 0 to 3 percent slopes . - oo oo

Ethete loam, 3 to 6 .reent slopes_ oo
Ethete loam, saline, 0 to 6 percent slopes_ ..o oo
Fivemile sandy clay loam, 0 to 3 percent slopes. oo
Fivemile silty clay loam, 0 to 3 percent slopes. oo oo
Fivemile silty clay loam, 3to 6 entslopes.. . e
Fivemile silty clay loam, saline, 0 to 6 percent slopes__ -
Fruita clay loam, 0 to 3 percent slopes_ _ _ . oo

Fruita clay loam, 3 to 6 percent slopes_ _ _ oo

Glenton sandy Loam e
Griffy loam, 0 to 3 percent slopes_ . oo

Griffy loam, 3 to 6 percent slopes. oo

Griffy loam, 6 to 10 percent slOPes_ - o oo

Gullied land:
Too variable to be rated.

Lostwells sandy clay loam, 0 to 3 percent slopes_ -

Severe: somewhat
poorly drained.

Moderate to severe:
moderate to high
shrink-swell potential.

Moderate to severe:
moderate to high
shrink-swell potential.

Severe: poorly drained.__

Severe: bedrock at a
depth of 20 to 40
inches.

Slight_ . .. ______

Slight ... _________

Slight_ . ______________.

Severe: somewhat

poorly drained.

Severe: high potential
for frost action.

Severe: high potential
for frost action.

Severe: high potential
for frost action.

Severe: somewhat
poorly drained.

Moderate: moderate
shrink-swell potential.

Moderate: moderate
shrink-swell potential.

Moderate: 6 to 10

percent slopes.

Moderate: moderate
shrink-swell potential.

Moderate: . somewhat
poorly drained.

Severc:
ability.

slow perme-

Severe:
ability.

slow perme-

Severe: poorly drained.__

Moderate: bedrock at
a depth of 20 to 40
inches.

Moderate: 3 to 6 per-
cent slopes.

Slight_ .. ________

Moderate: 3 to 6 per-
cent slopes.

Moderate: somewhat
poorly drained.

Moderate: moderately
slow permeability.

Moderate: moderately
slow permeability.

Moderate: 3 to 6 per-
cent slopes.

Moderate: somewhat
poorly drained.

Moderate: moderately
slow permeability.

Moderate: 3 to 6 per-
cent slopes.

Slight .. oo ______

Slight. .. . _.____

Moderate: 3 to 6 per-
cent slopes.

Moderate: 6 to 10

percent slopes.

Moderate: sandy clay
loam surface layer.
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for wrban and recreational uses—Continued

71

Soil limitations for—~Continued

Recreational uses
Camp areas Picnic areas Playgrounds Paths and trails

Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly
drained. drained. drained. drained.

Severe: severe limitation for | Severe: severe limitation for | Severe: slow permeability _ . ___ Moderate: sandy clay loam sur-
growing vegetation. growing vegetation. face layer.

Severe: severe limitation for | Severe: severe limitation for | Severe: slow permeability . . __ Moderate: sandy clay loam sur-
growing vegetation. growing vegetation. face layer.

Severe: poorly drained.______ Severe: poorly drained________ Severe: poorly drained._______ Severe: poorly drained.

Slight_______________________ Slight__ ______________________ Moderate: 3 to 6 percent slopes_| Slight.

Severe: loamy sand surface | Severe: loamy sand surface | Moderate: 3to6 percent slopes_| Moderate: loamy sand surface
layer. layer. layer.

Slight_____________________._._ Slight__________ . _____. Moderate: some gravel _______ Slight.

Slight_______________________ Slight_____ . __________________ Moderate: 3 to 6 percent slopes_| Slight.

Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly
drained. drained. drained. drained.

Moderate: moderately slow | Moderate: sandy clay loam | Moderate: moderately slow| Moderate: sandy clay loam sur-
permeability. surface layer. permeability. face layer.

Moderate: moderately slow | Moderate: silty clay loam sur- | Moderate: moderately  slow | Moderate: silty clay loam sur-
permeability. face layer. permeability. face layer.

Moderate: moderately slow | Moderate: silty clay loam sur- [ Moderate: 3 to 6 percent slopes_| Moderate: silty clay loam . sur-
permeability. face layer. face layer.

Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly
drained. drained. drained. drained.

Moderate: moderately slow | Moderate: clay loam surface | Moderate: moderately  slow | Moderate: clay loam surface
permeability. layer. permeability. layer.

Moderate: moderately slow | Moderate: clay loam surface | Moderate: 3to 6 percent slopes_| Moderate: clay loam surface
permeability. layer. layer.

Slight.___ . _____. Slight__ _____ .. Slight_ . __._ Slight.

Slight . ______ Slight_ . _____ Moderaté: some gravel_____.___ Slight.

Slight- . __________ Slight__ - ____ Moderate: 3 to 6 percent | Slight.

slopes.

Moderate: 6 to 10 percent | Moderate: 6 to 10 percent | Severe: 6 to 10 percent slopes__| Slight.
slopes. slopes.

Moderate: sandy clay loam | Moderate: sandy clay loam | Moderate: sandy clay loam | Moderate: sandy clay loam sur-
surface layer. surface layer. surface layer. face layer.
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TaBLE 6.—Degree and kinds of limitations of soils

Mapping unit

Soil limitations for—

Urban uses

Homesites Lawns and landscaping
Lostwells sandy clay loam, 3 to 6 percent slopes_ . ... Moderate: moderate Moderate: 3 to 6 per-
shrink-swell potential. cent slopes.
Lostwells sandy clay loam, 6 to 10 percent slopes. - o . Moderate: 6 to 10 Moderate: 6 to 10
percent slopes. percent slopes.
Lostwells sandy clay loam, alkali, 0 to 6 percent slopes._ .. ____________. Moderate: moderate Moderate: sandy clay

Lostwells sandy clay loam, saline, 0 to 6 percent slopes. . ...

Meeteetse loamy sand, 0 to 6 percent slopes_ - oo .o

*Meeteetse soils, 0 to 6 percent slopes:
Foxi Meeteetse loamy sand part, see Meeteetse loamy sand, 0 to 6 percent
slopes.
Meeteetse sandy clay loam ____ e aooo
For Mudray part, see Mudray loamy sand part of Mudray-Meeteetse
loamy sands, 0 to 6 percent slopes. For Birdsley part, see Birdsley clay
loam, 0 to 10 percent slopes. For Boysen part, see Boysen sandy clay
loam, 0 to 6 percent slopes.

*Mudray-Meeteetse loamy sands, 0 to 6 percent slopes:
Mudray loamy sand.__ e eemm o
For Meeteetse part, see Meeteetse loamy sand, 0 to 6 percent slopes.

*Mudray-Meeteetse sandy clay loams, 0 to 6 percent slopes:
Mudray sandy clay loam_ . __ ...
For Meeteetse part, see Meeteetse sandy clay loam part of Meeteetse
soils, 0 to 6 percent slopes.

Oceanet sandy loam, 0 to 10 percent slopes_ oo oo

*QOceanet-Rock land association, hilly:
0ceanet PArt_ - - o e e oo e e
For Rock land part, see Rock land.

Pavillion sandy clay loam, 0 to 3 percent slopes. - - o oo

Pavillion sandy clay loam, 3 to 10 percent slopes_ -

Pavillion sandy clay loam, alkali, 0 to 6 percent slopes__ ... ...

Persayo sandy clay loam, 0 to 30 percent slopes. .. ...

*Persayo-Oceanet association, steep:
Persayo part_ - . e e em e ecemmmeanea
For Oceanet part, see Oceanet part of Oceanet-Rock land association,
hilly. For Rock land part, see Rock land.

shrink-swell potential.

Severe: somewhat
poorly drained.

Severe: very poorly
drained.
Severe: high shrink-

swell potential.

Severe: high shrink-
swell potential.

Severe: bedrock at a
dépth of 10 to 20
inches.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: bedrock at a
depth of 20 to 40
inches,

Severe: bedrock at a
depth of 20 to 40
inches.

Severe: bedrock at a
depth of 20 to 40
inches.

Severe: bedrock at a
depth of 10 to 20
inches. :

Severe: bedrock at a
depth of 10 to 20
inches.

loam surface layer.

Moderate: somewhat
poorly drained.

Severe: very poorly
drained.

Severe:
ability.

slow perme-

Severe: slow perme-
ability; very strongly
alkaline.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: bedrock at a
depth of 10 to 20
inches; very strongly
alkaline.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: bedrock at a
depth of 10 to 20
inches.

Moderate: bedrock at a
depth of 20 to 40
inches.

Moderate: 3 to 10
percent slopes.

Moderate: bedrock at a
depth of 20 to 40
inches.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: bedrock at a
depth of 10 to 20
inches.
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Soil limitations for—Continued

Recreational uses

growing vegetation.

Slight_________ ..

Severe: 10 to 30 percent
slopes.

Moderate: sandy clay loam

surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: sandy clay loam
surface layer.

Moderate to severe: sandy
clay loam surface layer; 0 to
30 percent slopes.

Severe:
slopes.

20 to 30 percent

growing vegetation.

Slight_ .. __ ...

Severe: 10 to 30 percent
slopes.

Moderate: sandy clay loam

surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: sandy clay loam
surface layer.

Moderate to severe: sandy
clay loam surface layer; 0 to
30 percent slopes.

Severe: 20 to 30 percent slopes_

10 to 20 inches.

Severe: bedrock at a depth
of 10 to 20 inches.

Severe: bedrock at a depth of
10 to 20 inches.

Moderate: bedrock at a depth
of 20 to 40 inches.

Moderate to severe: 3 to 10

percent slopes.

Moderate: bedrock at a depth
of 20 to 40 inches.

Severe: bedrock at a depth
of 10 to 20 inches.

Severe: bedrock at a depth of

10 to 20 inches.

Camp areas Picnic areas Playgrounds Paths and trails

Moderate: sandy clay loam | Moderate: sandy clay loam | Moderate: 3 to 6 percent | Moderate: sandy clay loam sur-
surface layer. surface layer. slopes. face layer.

Moderate: sloping.__ _______ Moderate: sloping___.___..... Severe: 6 to 10 percent slopes__| Moderate: sandy clay loam sur-

face layer.

Moderate: sandy clay loam | Moderate: sandy clay loam | Moderate: sandy clay loam | Moderate: sandy clay loam sur-
surface layer. surface layer. surface layer. face layer.

Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly
drained. drained. drained. drained.

Severe: very poorly drained_.{ Severe: very poorly drained...| Severe: very poorly drained. . _| Severe: very poorly drained.

Severe: loamy sand surface | Severe: loamy sand surface | Severe: slow permeability. - .. Moderate: loamy sand surface
layer. layer. layer.

Severe: severc limitation for | Severe: severe limitation for | Severe: slow permeability . - __ Moderate: sandy clay loam sur-
growing vegetation. growing vegetation. face layer.

Severe: loamy sand surface | Severe: loamy sand surface | Severe: bedrock at a depth Moderate: loamy sand surface
layer. layer. of 10 to 20 inches. layer.

Severe: severe limitation for Severe: severe limitation for Severe: bedrock at a depth of Moderate: sandy clay loam

surface layer.

Slight.

Moderate: 10 to 30 percent
slopes.

Moderate: sandy clay loam

surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: sandy clay loam
surface layer.

Moderate to severe: 20 to 30

percent slopes.
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TaBLE 6.—Degree and kinds of limitations of soils

Mapping unit

Soil limitations for—

Urban uses

Homesites Lawns and landscaping
*Persayo-Worland association, hilly: g
Persayo part_ oo eeeeeeoaas NS evere: bedrock at a Severe: bedrock at a
depth of 10 to 20 depth of 10 to 20
inches. inches.
Severe: 10 to 30 Severe: 10 to 30

Worland part_ - o o e
For Oceanet part, sce Oceanet part of Oceanct-Rock land association,
hilly. For Rock land part, see Rock land.

Saline wet land:
Too variable to be rated.

Teapo sandy clay loam, 0 to 3 percent slopes. .o oo
Teapo sandy clay loam, 3 to 6 percent slopes_ .« oo

Teapo sandy clay loam, saline, 0 to 6 percent slopes_ - .- oo
Tipperary loamy sand, 0 to 6 percent slopes_ oo
Tipperary loamy sand, 6 to 10 percent slopes_ . oo

Tipperary loamy sand, alkali, hummocky - -«

*Tipperary-Tipper association, hilly:
TIPPCIATY PATH - - - oo o o oo oot m e e

Tipper Bart _________________________________________________________
For Oceanet part, see Oceanct part of Oceanct-Rock land association,

hilly.

hilly:

*Tipperary-Trook association,
Tipperary part of Tipperary-Tipper association,

For Tipperary part, see
hilly.

Trook Part_ oo mmecmmoecm——m-o-oe
For Oceanet part, see Oceanet part of Oceanet-Rock land association,

hilly. For Persayo part, see Persayo part of Persayo-Worland asso-
ciation, hilly.

Trook sandy loam, 0 to 3 percent slopes_ o ieiieee oo

percent slopes.

Severe: exposed rock._._

Severe: bedrock at a
depth of 20 to 40
inches.

Severe: bedrock at a
depth of 20 to 40
inches.

Severe: bedrock at a
depth of 20 to 40
inches.

Severe: bedrock at o
depth of 20 to 40
inches.

Severe: somewhat
poorly drained.

Severe: severe limita-
tion for growing vege-
tation.

Severe: 10 to 30 per-
cent slopes.

Severe: 10 to 30 per-
cent slopes.

Severe: 10 to 30 per-
cent slopes.

percent slopes.

Severe: exposed rock.__

Moderate: bedrock at
a depth of 20 to 40
inches.

Moderate: hedrock at
a depth of 20 to 40
inches.

Moderate: bedrock at
a depth of 20 to 40
inches.

Moderate: bedrock at
a depth of 20 to 40
inches.

Moderate: somewhat
poorly drained.

Scvere: low available
water capacity.

Severe: low available
water capacity.

Severe: very strongly
alkaline.
Severe: 10 to 30 per-

cent slopes. -

Severe: 10 to 30 yor-
cent slopes.

Severe: 10 to 30 per-
cent slopes.
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Soil limitations for—Continued

Recreational uses

Cam) areas

Picnic areas

Playgrounds

Paths and trails

Severe: 10 to 30 percent
slopes.

Severe: 10 to 30 percent
slopes.

Severe: exposed rock. - .. ___

Slight: moderate if surface

layer is sandy clay loam.

Slight: moderate if surface
layer is sandy clay loam.

Moderate: sandy clay loam
surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: somewhat poorly
drained.

Severe: loamy sand surface

layer.

Severe:
layer.

loamy sand surface

Severe:
layer.

loamy sand surface

Severe:
layer.

loamy sand surface

Severe:
layer.

loamy sand surface

10 to 30 percent

Severe: 10 to 30 percent slopes.
Severe: 10 to 30 percent slopes_
Severe: exposed rock._ - _______
Slight: moderate if surface

layer is sandy clay loam.

Slight: moderate if surface
layer is sandy clay loam.

Moderate: sandy clay loam
surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: somewhat poorly
drained.

Severe: loamy sand surface
layer.

Severe: loamy sand surface
layer.

Severe: loamy sand surface
layer.

Severe: loamy sand surface
layer.

Severe: loamy sand surface
layer.

Severe: 10 to 30 percent slopes.

Severe: bedrock at a depth of
10 to 20 inches.

Severe: 10 to 30 percent slopes_
Severe: exposed rock._____.__
Moderate: bedrock at a

depth of 20 to 40 inches.

Moderate to severe: 3 to 10

percent slopes.

Moderate: bedrock at a
depth of 20 to 40 inches.

Moderate: 3 to 6 percent
slopes.

Moderate: somewhat poorly
drained.

Moderate: loamy sand surface
layer.

Severe: 6 to 10 percent slopes..

Severe: severe limitation for
growing vegetation.

Severe: 10 to 30 percent slopes_
Severe: 10 to 30 percent slopes.
Severe: 10 to 30 percent slopes.
Slight__ o __

Moderate: sandy clay loam sur-
face layer.

Moderate: 10 to 30 percent

" slopes.

Severe: exposed rock.

Slight.

Slight.

Moderate: sandy clay loam

surface layer.

Moderate: sandy clay loam
surface layer.

Moderate: somewhat poorly
drained.

Moderate: loamy sand surface
layer.

Moderate: loamy sand surface
layer.

Moderate: loamy sand surface
layer.

Moderate: 10 to 30 percent
slopes.

Moderate: 10 to 30 percent
slopes.

Moderate: 10 to 30 percent
slopes.

Slight.
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TaBLE 6.—Degree and kinds of limitations of soils

Mapping unit

Soil limitations for—

Urban uses

Homesites Lawns and landscaping
Trook sandy loam, 3 to 6 percent slopes. .. __ . _________ Slight - oo Moderate: 3 to 6 per-
cent slopes.
Trook sandy loam, 6 to 10 percent slopes. . . ______._.___. Moderate: 6 to 10 per- | Moderate: 6 to 10 per-

Trook sandy loam, saline, 0 to 6 percent slopes_ . _.___ . ______________.____

*Trook-Apron association, gently sloping:
For Trook part, see Trook sandy loam, 3 to 6 percent slopes. For Apron
part, sce Apron sandy loam, 3 to 6 percent slopes.

*Trook-Clifterson association, moderately steep:
Trook part. e
Clifterson part .- - - .o

Apron part. o e

Persayo part . _ e

Wet alluvial land:
Too variable to be rated.

Winkleman silty clay . L
Winkleman silty elay, saline_ _ . _ . _____.
Winkleman silty clay, wet . _ ...
Worland sandy loam, 0 to 3 percent slopes___ __ . __________.__
Worland sandy loam, 3 to 6 percent slopes________ ___________________._____

Worland sandy loam, 6 to 10 percent slopes. .- - ______.._

Worland sandy loam, saline, 0 to 6 percent slopes__.. .. ________

*Worland-Oceanet complex, 0 to 10 percent slopes:
Worland part - - o i
For Oceanet part, see Oceanet sandy loam, 0 to 10 percent slopes. For
Rock land part, see Rock land. '

Youngston elay loam.___ . eciiceaa-

cent slopes.

Severe: somewhat
poorly drained.

Moderate to severe: 10

to 20 percent slopes.
Moderate to severe: 10

to 20 percent slopes.
Moderate to severe: 10
to 20 percent slopes.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: high shrink-
swell potential.

Severe: somewhat
poorly drained.
Severe: poorly drained..

Severe: bedrock at a

depth of 20 to 40
inches.

Severe: bedrock at a
depth of 20 to 40
inches.

Severe: hedrock at a
depth of 20 to 40
inches.

Severe: somewhat
poorly drained.

Severe: bedrock at a
depth of 20 to 40
inches.

Moderate: moderate
shrink-swell potential.

cent slopes.

Moderate: somewhat
poorly drained.

Severe: 10 to 20 per-
cent slopes.

Severe: 10 to 20 per-
cent slopes.

Severe: 10 to 20 per-
cent slopes.

Severe: bedrock at a
depth of 10 to 20
inches.

Severe: silty clay sur-
face layer.

Severe: silty clay sur-
face layer.

Severe: poorly drained..

Moderate: bedrock at a
depth of 20 to 40
inches.

Moderate: bedrock at a
depth of 20 to 40
inches.

Moderate: bedrock at a
depth of 20 to 40
inches.

Moderate: somewhat
poorly drained.

Moderate: bedrock at a
depth of 20 to 40
inches.

Moderate: clay loam

surface layer.
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Soil limitations for—Continued

Recreational uses

drained.

percent slopes.

percent slopes.

percent slopes.

percent slopes.

layer.

layer.

slopes.

drained.

percent slopes.

layer.

Modecrate to severe:
Moderate to severc:
" Moderate to severe:

Moderate to severe:

Severe: silty clay
Severe: silty clay

Severe: poorly drained

Slight to moderate:

10 to 20

10 to 20

10 to 20

10 to 20

surface

surface

Moderate: 6 to 10 percent

Moderate: somewhat poorly

0 to 10

Moderate: clay loam surface

drained. drained.

Moderate to severe: 10 to 20 | Severe: 10 to 20 percent slopes.
percent slopes.

Moderate to severe: 10 to 20 | Severe: 10 to 20 percent slopes_
percent slopes.

Moderate to severe: 10 to 20 | Severe: 10 to 20 percent slopes._
percent slopes.

Moderate to severe: 10 to 20 | Severe: bedrock at a depth of
percent slopes. 10 to 20 inches.

Severe: silty clay surface layer.| Severe: silty clay surface layer.
Severe: silty clay surface layer.| Severe: silty clay surface layer.

Severe: poorly drained..______ Severe: poorly drained_.______

Slight__ .. Moderate: bedrock at a depth
of 20 to 40 inches.

Slight . ... Moderate: 3 to 6 percent slopes.

Moderate: 6 to 10 percent | Severe: 6 to 10 percent slopes__
slopes.

Moderate: somewhat poorly | Moderate: somewhat poorly
drained. drained.

Slight to moderate: 0 to 10 | Moderate to severe: 0 to 10
percent slopes. percent slopes; bedrock at a
depth of 20 to 40 inches.

Moderate: clay loam surface | Moderate: clay loam surface
layer. layer.

Camp areas Picnic areas Playgrounds Paths and trails
Slight___ ... Slight____ .. Moderate: 3 to 6 percent slopes_| Slight.
Moderate: 6 to 10 percent | Moderate: 6 to 10 percent | Severe: 6 to 10 percent slopes__| Slight.
slopes. slopes.
Moderate: somewhat poorly | Moderate: somewhat poorly | Moderate: somewhat poorly | Slight.

Slight to moderate: 10 to 20
percent slopes.

Moderate: gravelly loam sur-
face layer.

Slight to moderate: 10 to 20
percent slopes.

Moderate: sandy clay loam sur-
face layer.

Severe: silty clay surface layer. .

Severe: silty clay surface layer.

Severe: poorly drained.

Slight.

Slight.

Slight.

Moderate: somewhat poorly
drained.

Slight.

Moderate: clay loam surface
layer.
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scaping, trafficability, and the hazard of erosion. Athletic
fields, including buildings and parking lots, will usually
require 10 acres or more. For soil factors affecting build-
ings refer to the engineering section. Suitability of soils for
parking lots is covered in this section. The reader will need
to refer to the engineering section for corrosivity of steel
pipeif an underground sprinkler system is planned.

Paths and trails.—The limitations on the use of each
soil for paths and trails are given in table 6. In this
interpretation, paths and trails are considered to be bridle
paths and foot trails, Surface soil texture, drainage, hazard
of flooding, slope, and the number of coarse fragments
on the surface were considered in determining limitations.
Trafficability and the hazard of erosion also need to be
considered in planning paths and trails.

Cemeteries—In selecting sites for cemeteries, the soil
limitations for homesites can generally be used. For
cemeteries bedrock should be at a depth of more than
eight fect for the limitation to be slight. Bedrock, except
for soft shale, that is above a depth of cight feet is a
severe Inmitation. A water table above a depth of eight
feet severely limits soil for use as a cemetery. The reader
will want to refer to the rating for shallow excavations
in the engincering section. Soil limitations for lawns and
landscaping should be considered. If an underground
sprinkler system is planned, the reader will want to refer
to the engineering section for corrosivity of steel pipe.

Parking lots—In selecting sites for parking lots, the
sotl limitations for local roads and streets of the engineer-
ing section can generally be used by narrowing the
allowable slopes. A slope of 0 to 3 percent involves a
slight limitation; 3 to 6 percent, a moderate limitation;
and more than 6 percent, a severe limitation. If parking
lots are not surfaced, trafficability should be considered.
The hazard of erosion also should be considered in plan-
ning parking lots.

Hazard of erosion.—The grading and shaping of land
for urban developments leaves the soil surface unprotec-
ted. Paved streets and parking lots and the roofs of
buildings increase the runoff water that must be carried
away. These factors combined result in an increased
hazard of erosion in urban areas. Erosion-control measures
such as grassed or paved waterways, diversion terraces, or
open or closed drains may be necessary to prevent erosion
and siltation.

Trafficability—Trafficability is the soil property that
allows vehicular and foot traffic on the soil surface over
a range of moisture conditions. Soil consistence is an
important factor in rating traflicability. Soils with good
trafficability are friable when moist and nonsticky when
wet. They have moderate to moderately rapid perme-
ability and are generally sandy loam, sandy clay loam,
or loam. Ethete and Tostwells soils have good traffic-
ability. Soils with fair trafficability are soft when dry or
slightly sticky when wet. Texture of these soils is
generally loamy sand, clay loam, or silty clay loam.
Tipperary and Fivemile soils have fair trafficability.
Soils with poor trafficability are sticky when wet. The
sticky consistence is-the result of high clay content or
high exchangeable sodium. Winkleman and Boysen soils
have poor trafficability.

Formation and Classification
of the Soils

This section discusses the major factors of soil forma-
tion that affect the soils of the survey area and explains
the formation of soil horizons. It also describes the current
system of soil classification and places the soil series in
the appropriate higher categories of the current system.

Factors of Soil Formation

Soil is a natural formation on the surface of the earth
in which plants grow. It consists of mineral and organic
matter. Soils differ in their appearance, composition,
productivity, and management requirements within short
distances. The properties of the soil at any given place
result from the integrated effects of five major factors of
soil formation: parent material, living matter, climate,
relief or topography, and time (38). No single factor is
responsible for all of the soil differences. All of the factors
act together, but at differnt rates, to form ach individual
soil. The relative importance of the factors varies, and
In places one may be more important than the others.

Parent material

Many of the physical and chemical properties of the
soils are strongly influenced by the parent material. A
very young soil is influenced more by parent material
than by chimate or vegetation. The soils of the survey
area formed principally in alluvium that was derived
from the interbedded clay shale and sandstone of the
Wind River Formation, which is of the Tertiary Age.

The Wind River Formation is the predominant bedrock
formation in the survey area. It is a continental shale con-
sisting of a series of interbedded lenticular sandstone,
shale, siltstone, and claystone and small beds of conglom-
erate tuff and freshwater limestone. These beds are poor-
ly consolidated in most places.

The Wind River Formation can be divided into two
parts by color and lithology. The upper part is brightly
colored and variegated. It consists of red, yellow, blue,
purple, and white siltstone, clay shale, freshwater lime-
stone, and a basal conglomerate. The lower part is drab
colored. It consists of greenish-gray siltstone and clay
shale and tan sandstone. The brightly colored part is
principally in the northeastern part of the survey area.
The drab-colored part occupies the other part of the
survey area where this formation is the bedrock.

Birdsley and Mudray soils formed in residuum from
the upper parts of the Wind River Formation. Meeteetse,
Boysen, and Effington soils formed in deposits of allu-
vium that were derived from the upper parts of the Wind
River Formation. Saddle, Pavillion, and Persayo soils
formed in residuum from the shales of the lower part
of the Wind River Formation. Oceanet, Worland, and
Enos soils formed in residuum from the sandstone of the
lower part. Griffy and Lostwells soils formed in the mixed
alluvium from the lower part. Apron and Tipperary
soils formed in deposits of alluvium that were derived
from the sandstone. Fruita soils formed in mixed alluv-
ium derived from both the upper and lower parts of the
Wind River Formation.

In a small part of the Area, west of Pilot Butte, the
bedrock is of the Cretaceous Age. The principal formation
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is Mesaverde Sandstone, and there are minor exposures
of shale. The shale is probably part of the Lewis and
Cody Formations. Soils. associated with these rocks are
the ones associated with the lower part of the Wind River
Fql1'n1ati011; that is, the Saddle, Pavillion, and Persayo
soils.

In the northeastern corner of the Area is a small area
of crystalline Pre-Cambrian rocks and a small area of
highly faulted, steeply dipping rocks of the Paleozoic
and Mesozoic Ages. Little soil has formed in these areas;
they are mapped mainly as Rock land.

Two major terrace systems are in the survey area. One
of these is along the Wind River in the southern part
of the Area, and the other is an outwash plain in the
northern part of the Area. The terraces along Wind
River formed in mixed material washed from the
Absaroka and Wind River Ranges. These terraces contain
material from volcanic and other crystalline rocks. The
pebbles and cobblestones in these terraces are well
rounded. The soils are of the Ethete, Griffy, and Clifter-
son series.

The outwash plains in the northern part of the survey
area are Trook and Cottonwood Benches. These outwash
plains have a high content of sand, and they contain much
angular limestone in the coarse fraction. The source of
the material forming the plains is in the Owl Creek
Mountains north of the survey area. The main soils on
these outwash plains are in the Trook and Tipperary
series.

The alluvium along-the Wind River was derived from
the Wind River and Absaroka Ranges. The pebbles are
similar to those found on the Wind River terraces. Soils
that formed in this alluvium are in the Bigwin and Crow-
heart series. The alluvium along Fivemile Creek through
the central part of the area was derived from rocks of
the Triassic and Permian Ages in the Circle Ridge area.
This area is northwest of the survey area. Fivemile soils
formed in this sediment.

Living matter

Living matter is considered one of the active factors
of soil formation. The other is climate. The active factors
influence soil characteristics over wide areas. The term
“living matter” represents all forms of life that live on
or in’ the soil, from microscopic bacteria to trees and
mammals, including man. The chief function of living
matter is to provide the biological community that is
essential in changing inert rock material into soil. The
first stage of soil formation is the addition of organic
matter.

Under shrub and grass vegetation, such as that in the
survey area, the soils tend to have slight accumulations
of organic matter in the surface horizons. Different types
of vegetative cover give rise to different soil character-
istics. Very wet soils have heavier accumulations of
organic matter on the surface. There are some scattered
patches of Wet alluvial land in the survey area that have
a thin peat horizon.

Many of the soils of the survey area show a strong
influence of man. By cultivating and leveling the soil,
men have altered the natural soil horizons. This changes
the character of these soils and sometimes the classifica-
tion. Soils that are now classified as Lostwells, for

example, were classified as Fruita or Griffy in places be-
fore leveling and cultivation. .

Men have irrigated in excess in many areas, causing
the soils to become wet or salty. A water table in the soil
causes changes in soil. Because the soil is water saturated,
air is excluded, chemical reduction of the soil takes place,
and the soil develops mottles and gley. Examples of this
condition are found in Wet alluvial land. The presence
of a water table also causes an accumulation of soluble
salts in the soil. The salt accumulation adversely affects
plant growth and thus retards soil formation. Examples
of this condition are the saline phases of Lostwells and
Apron solls.

Climate

Climate has both a direct and an indirect effect on soil
formation (7). The chief components of climate are
precipitation, temperature, humidity, wind, and sunshine.
Moisture added to the soil in the form of precipitation
promotes leaching and physical, chemical, and biological
activity. Leaching is the downward movement of soluble
compounds by percolating water. The physical activity 1s
the shrinking and swelling that occurs along with changes
in moisture content. Moisture combining with tempera-
ture promotes frost action. Indirectly, moisture affects
the soil by its effect on vegetation, Temperature affects
break-exposed bedrock by expansion, contraction, and
frost action. Temperature has an indirect effect on soil
formation by determining the length of the growing
season. The main effect of humidity is through plant
growth. In arid climates like that of this survey area, wind
is very active in soil formation. Wind blowing against
exposed sandstone and, to a lesser extent, against shale,
dislodges particles. These particles are, in turn, trans-
ported by the wind. Wall soil is an example of a soil
formed from wind-laid material. The surface soil of
many areas has been reworked by wind. Sunshine is
active in promoting plant growth and in warming the
soil surface. A detailed account of the climate is included
in the section “General Nature of the Area.”

In addition to the climatic components and their in-
fluence on vegetation, the physical characteristics of the
parent material must be considered in determining the
impact of climate on the formation of a particular soil.
The water intake is determined by the texture of the
parent material. As soil formation begins, structure also
influences water intake.

Relief

The principal influence of relief on soil formation is
through its effect on microclimate and runoff.

The survey area is in the central part of a structural
basin. The margin of the basin is outside of the survey
area except where the arca extends to the Owl Cree
Mountains at Wind River Canyon. The general slope of
the bedrock is to the northeast toward Wind River
Canyon. The alluvial fan soils, Apron and Lostwells, are
on pediments.

Old, high, remnant terraces are present as isolated,
flat-topped buttes in the survey area. Big Ridge, Lost
Wells Butte, and Griffty Hill are examples of these.
Grifty, Ethete, and Clifterson soils are on these butte
tops.. There are also scattered bedrock buttes associated
with the Wind River Formation. Pilot Butte and Sand
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Butte are examples of these. Soils on these buttes are of
the Persayo and Oceanet series.

Nearly level flood plains lie along the major drainage-
ways of the survey area. These were described in the
section on parent material.

Relief influences the microclimate, which influences
vegetation, which in turn influences the development of
the soil. This is an example of the interrelationship of
the factors of soil formation and of their varying effects
on soil properties. Because of topographic position, soils
like Wet alluvial land formed in swales and depressions.

Relief and runoff are interrelated. The steeper the
slope, the more runoff and the greater the erosion. This
erosion acts to shape the landscape. Different kinds of
rock erode at different rates and in different configura-
tions, giving rise to varied topography. Shales of the
Wind River Formation erode to form rounded topog-
raphy. The sandstone members erode to form ledgy
topography. The Persayo soils are a good example of
solls that formed in areas of rounded topography. The
Persayo-Oceanet association has ledgy topography.
Time

The length of time required for a soil to form depends
largely upon the other factors of soil formation. The
“age” of a soil is its relative stage of formation. Soils are
referred to as being young or old much in the way
people are classified (i.e., mature, middle-aged). A
mature or normal soil is in equilibrium with its environ-
ment. A young soil has little horizon development and is
still tending toward equilibrium.

Some soils that formed in alluvium, such as Lostwells
and Bigwin, are receiving fresh parent material almost
every year. These soils may form thin horizons of humus
accumulation. They are youthful soils.

Some soils on the more stable landscapes of the survey
area are beginning to form horizons that indicate aging.
In addition to the accumulation of humus in the A
horizon, clay is accumulating in the B2 horizon. Deple-
tion of bases in the A horizon and upper part of the B
horizon results in the accumulation of bases in the lower
part of the B3 or upper part of the C horizon. Pavillion
and Saddle soils formed in similar parent material and
are in this stage of formation. Close examination of
Pavillion and Saddle soils shows that the movement of
bases is more advanced in the Saddle soils than in the
Pavillion soils. Also, Saddle soils have more clay accumu-
lation in the B2 horizon. This would indicate that Saddle
soils are older than Pavillion soils.

Geologic history indicates that the soils of the survey
area began forming in the late Oligocene period or later.

Formation of Horizons

The first stage in the formation of soil horizons is the
accumulation of humus to form the A horizon. Soils of
the Apron, Lostwells, Tipperary, and Bigwin series are
in this stage of horizon formation.

As horizon formation continues, carbonates and other
bases are leached from the solum, and the formation and
translocation of silicate clay is begun. In some soils of
this Area, base accumulations in the lower part of the B
and upper part of the C horizon are becoming detect-
able. In some of these same soils, silicate clays are

accumulating in the B2 horizon, as evidenced by clay
films on the surface of peds and an increase in total clay.
Pavillion and Ethete soils are at this stage of formation.

As formation continues, the profile is leached of carbon-
ates, and an argillic horizon (9) is formed. Soils
representative of this stage of formation are those of
the Griffy, Saddle, and Enos series.

In some soils of the Area, natric horizon, a sodium-
charged argillic horizon, is formed. Soils with natric
horizons were called Sononetz soils in the 1938 yearbook
classification (6). Meeteetse soils are the best example of
this group.

In very wet soils, air is excluded. This causes the re-
duction of iron. This process results in a gray or blue-
gray color in the soil and is called gleying. The soils
n Wet alluvial land have gleyed horizons.

Classification of the Soils

Two systems of classifying soils have been used in
the United States in recent years. The older system was
adopted in 1938 (6), and later revised (5). The system
currently used was adopted for general use by the Na-
tional Cooperative Soil Survey in 1965 (70). This sys-
tem is under continual study, and rcaders interested in
the development of the system should refer to the
available literature.

The current system defines classes in terms of oh
servable or measurable properties of soils. The proper
ties chosen are primarily those that permit the group:
ing of soils that are similar in genesis. The classifica-
tion is designed to encompass all soils. It has six cate-"
gories. Beginning with the most inclusive, they are the
order, the suborder, the great group, the subgroup, the
family, and the series. In table 7 the soil series are
placed in families, subgroups, and orders. All of the
categories in the current system are defined in the
following paragraphs.

Orper.—Ten soil orders are recognized in the current
system: Entisols, Vertisols, Inceptisols, Aridisols, Mol-
lisols, Spodosols, Alfisols, Ultisols, Oxisols, and Histo-
sols. The properties used to differentiate the soil orders
are those that tend to give broad climatic groupings of
soils. Two exceptions, Entisols and Histosols, occur in
many different climates. Three of the ten soil orders are
represented in the survey area. They are Entisols, In-
ceptisols, and Aridisols.

Entisols are soils that lack distinet horizons. The
Entisols in this area are represented by Psamments,
Orthents, and Fluvents suborders.

The Psamments are very sandy soils. The Fluvents are
the thinly stratified Entisols that have an organic-mat-
ter content that decreases irregularly with depth. The
Orthents are the other Entisols. Entisols were classified
as Azonal soils in the 1938 classification.

Inceptisols of the survey arca have a gleyed horizon
or iron staining. All the soils in this order are in the
Aquepts suborder. These soils were classified as Intra-
zonal soils in the 1938 classification.

The Aridisols are the. soils of dry places that show
the most distinct horizons. They have diagnostic sub-
surface horizons. Aridisols in this Area are in the
Orthids, Argids, or Natragids suborder.
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SuBorpEr.—Each order is divided -into suborders,
primarily on the basis of characteristics that seem to
produce classes having genetic similarity. Mainly, these
are characteristics that reflect cither the presence or ab-
sence of waterlogging or soil differences resulting from
the climate and vegetation. The climatic range is nar-
rower than that of orders. ,

Grear Grour.—Each suborder is divided into great
groups on the basis of uniformity in the kinds and se-
quence of major horizons and similarity .of features
of corresponding horizons. The horizons considered are
those in which clay, iron, or humus has accumulated
and those that have pans that interfere with the growth
of roots or the movement of water. The features selected
are the self-mulching properties of clays, soil temperature,
chemical composition (mainly calcium, magnesium, so-
dium, and potassium), and the like.

Suserour.—Each great group is divided into sub-
groups, one representing the central (typic) segment
of the group, and other groups, called intergrades, that
have properties of another great group, suborder, or
order. Subgroups may also be made in instances where
soil properties intergrade outside the range of any other
great group, suborder, or order.

Farry.—Families are established within a subgroup
primarily on the basis of properties that affect the
growth of plants or the behavior of soils in engineering
use. Among the propertics considered are texture, min-
eralogy, reaction, soil temperature, permeability, thick-
ness of horizons, and consistence. .

SerreEs.—The series is the group of soils that have
major horizons that, except for texture of the surface

layer, are similar in important characteristics and in
arrangement in the profile.

General Nature of the Area

This section is provided primarily for those who are
not familiar with the survey area. It gives information
about physiography, relief, drainage, climate, history
and development, transportation, utilities, industry, wa-

ter supply, farming, and native vegetation.

P'h‘ysiography, Relief, and Drainage

The survey arca is mainly in the Wind River Basin
(2). The northeast corner of the area is where the Owl
Creck Mountains and the Bridger Mountains come to-
gether. The Wind River Basin is the western part of
the Shoshoni Basin, which is a subordinate of the Wyo-
ming Basin. The Owl Creek and Bridger Mountains are
part of the Middle Rocky Mountains.

The Wyoming Basin interrupts the continuity of the
Rocky Mountains. It is divided into subordinate basins by
the mountains of the Middle Rocky Mountain Province.

Between the Rattlesnake and Wind River Ranges on
the south and the Owl Creek and Bridger Mountains
on the north is the Shoshoni Basin, which is a long,
synclinal trough. This basin is separated from the Great
Plains on the east by the Oil Mountain Anticline. The Oil
Mountain Anticline is a series of low, monoclinal ridges.
The Wind River, Rattlesnake, Owl Creek, and Bridger
Mountains rise steeply from the floor of the basin.

TasLe 7.—Classification of soil series by higher categories

Series Family Subgroup Order
Apron.__._________. Coarse-loamy, mixed, calcareous, mesic___________________ Typic Torriorthents. . __________ Entisols.
Bigwin_____________ Coarse-loamy over sandy or sandy-skeletal, mixed, calcare- | Fluventic Haplaquepts___________ Inceptisols.

ous, mesic.
Binton_____________ Fine-loamy, mixed, calcareous, mesic.__.___.________.____ Typic Torrifluvents___._.________ Entisols.
Birdsley_.__________ Loamy, mixed, calcareous, mesic, shallow._.______________ Typic Torriorthents_ __ ______.__._. Intisols.
Boysen_ __________.__ Fine-loamy, mixed, calcareous, mesic._________________.___ Typic Torrifluvents-__.__________ Entisols.
Clifterson___________ Loamy-skeletal, mixed, calcareous, mesic_.___ el Typic Torriaothents____________. Entisols.
Crowheart__________ Coarse-loamy over sandy or sandy-skeletal, mixed, calcare- | Fluventic Hplraquepts_._ ... ____ Inceptisols.
ous, mesic.

Effington___________ Fine, montmorillonitic, mesie. -~ - o ooooo oo __ Typic Natrargids. . ______________ Aridisols.
Enos_______________ Coarse-loamy, mixed, mesic. .. ... __________.______ Typic Haplargids________________ Aridisols.
Ethete.____________ Fine-loamy over sandy or sandy-skeletal, mixed, mesic_ . . ___ Typic Haplargids________________ Aridisols.
Fivemile____________ Fine-silty, mixed, calcareous, mesic.. .- ____________.__ Typic Torrifluvents______________ Entisols.
Fruita._____________ Fine-loamy, mixed, mesic__ -~ .. .. ________..__._ Typic Haplargids________________ Aridisols.
Glenton____________ Coarse-loamy, mixed, calcareous, mesic______....____._____ Typic Torrifluvents._____________ Entisols.
Grifty. . ____________ Fine-loamy, mixed, mesiC_ . oo oo Typic Haplargids__._____________ Aridisols.
Lostwells___________ Fine-loamy, mixed, calcareous, mesic. . ... ..___._._____._ Typic Torrifluvents______________ Entisols.
Meeteetse__.________ Fine, montmorillonitic, mesic_ __ . _____________________ Typic Natrargids_______.________ Aridisols.
Mudray___.________ Fine, montmorillonitic, mesie, shallow___________________ Typic Natrargids_______._______. Aridisols.
Oceanet____________ Loamy, mixed, calcareous, mesic, shallow_ . _____________ Typic Torriorthents_____________ Entisols.
Pavillion____________ Fine-loamy, mixed, mesic_ ... __._____ Typic Camborthids.__.__________ Aridisols.
Persayo____________ Loamy, mixed, calcareous, mesic, shallow.________________ Typic Torriorthents. . . _____.__.__ Entisols.
Saddle___.__________ Fine-loamy, mixed, mesic__________________________._.___ Typic Haplargids_._._____.______ Aridisols.
Teapo______________ Fine-loamy, mixed, calcareous, mesic_.__.__ . ____________ Typic Torriorthents__________.__ Entisols.
Tipper_____________ Mixed, mesic_ _ - .. Typic Torripsamments______.____ Entisols.
Tipperary . _..___._. Mixed, MeSiC_ o oo eeeece e Typic Torripsamments_. .. _..._._. Entisols.
Trook___._..________ Coarse-loamy, mixed, mesic.._______________________..___ Typic Calciorthids_.____._.______ Aridisols.
Wall_______________ Coarse-loamy, mixed, mesic_.________ ... . _________ Typic Camborthids..___________. Aridisols.
Winkleman_________ Fine, montmorillonitie, calcareous, mesic... .. _________.__ Typic Torrifluvents_______._._..__ Entisols.
Worland___________. Coarse-loamy, mixed, calcareous, mesic..___ ____________ Typic Torriorthents_____.__.____| Entisols.
Youngston_.________ Fine-loamy, mixed, calcareous, mesic._._.._______ .. ______ Typic Torrifluvents__ ... _________ Entisols.
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The Owl Creck and Bridger Mountains are an east-
west range with a granite core. The mountain front
has many faults, and the rock strata ave steeply dip-
ping. The deeply entrenched Wind River Canyon sep-
arates the Owl Creek and the Bridger Mountains.

The lowest. point in the survey area, about 4,590 feet
above sea level, is in Wind River Canyon where Wind
River leaves Fremont County. The clevation of Wind
River at Diversion Dam. on the western edge of the
survey area, is 5,566 feet. The clevation of Ocean Lake
is 5234 feet. The clevation of Pilot Butte is 5,857 feet,
and that of Tostwells Butte is 5,675 feet.

The relicf of the survey area is typical of intermoun-
tain desertic basin. The relief is the result of geologic
processes that began with the mountain building. After
the mountains were thrust up, the Tertiary Wind River
TFormation was deposited in the basin. This was fol-
lowed by a period of crosion. Next a valley-filling for-
mation of stratified sand and gravel was deposited. The
shaping of the present landscape began during the ero-
sion cycle that followed. Most of the terrace material
and much of the underlying shale and sandstone was
carried away, and the gravel-capped buttes of the basin
were formed.

As the uplands eroded. alluvial fans were built along
the valleys. Some alluvium was deposited along the
streams. Most of the irrigated land in the survey area
1s on the alluvial fans. Some farmland is on the up-
lands and terraces. A remnant of the oldest terrace,
Griffy Bench, rises about 500 feet above the lower
terrace at Riverton. Pilot Butte. in the western part of
the survey avea, rises about 250 feet above the surround-
ing landscape. Lostwells Butte rises a maximum of 400
feet above the surrounding avea.

The relief is characterized by flat-topped remnant
terraces, gravel-capped buttes, and eroding uplands that
have alluvial fans and recent alluvial deposits along
the major drainages.

All drainage of the area is via the Wind River. The
major subdrainages are Fivemile and Muddy Crecks.
Wind River has a stable base grade. Both Fivemile and
Muddy Creeks are downcutting. »

A system of artificial drains carries excess irrigation
water to the natural drainages. Ocean Lake in the west-
central part of the area is the result of seep water
from irrigation. The level of this lake is controlled by
a drainage ditch to Fivemile Creek.

Climate’

The survey area is in central Wyoming, in the north-
central part of Fremont County. It is bordered on the
south and east by the Wind River and on the north
by the Owl Creck Mountains, an east-west range that
has peaks as high as 8,000 feet above average sea level.
West of the Owl Creeck Mountains are the Absarokas
with peaks 11,000 to 13,000 feet above average sea level.
At the eastern end of the Owl Creek Mountains is the
Wind River Canyon. East of this canyon are the Bridger
Mountains, which rise to 7,000 to 8,000 fect above aver-

"By JouN D. ALYEA, climatologist for Wyoming, National
Weather Service, U.8. Department of Commerce.

age sea level. They extend eastward and join the Big
THorn Mountains. To the southwest is the Wind River
Range with peaks 12,000 to 13,000 feet above average
sea level. In the Wind River Range is Wyoming’s high-
est mountain, Gannett Peak, at 13,785 fcet above aver-
age sca level. The Green Mountains, an cast-west range
that tops around 7,500 feet above average sea level, are
southeast of the survey area.

Annual precipitation is low in this area, because the
mountains are cffective barriers to moisture. Most of
the precipitation is in the form of showers and thunder-
storms from spring through fall. Precipitation in winter
is gencrally.in the form of snow. The climate of the
survey area 1s semiarid, but it is almost arid.

Cold-air outbreaks from Canada are largely blocked
out of the survey area by the Big Horn Mountains, but
occastonally very deep cold-air masses that have a strong
sontherly push enter the survey area. Very cold tem-
peratures may then prevail for several days.

In table 8 is a summary of temperature and precipi-
tation at Pavillion and Riverton. Temperatures have a
wide range between summer and winter and between
daily maximums and minimums. This is mainly because
the high elevation and dry air permit rapid incoming
and outgoing radiation as well as the passage of both
warm- and cold-air masses. The area is in the latitudes
of the prevailing westerlies, and most ‘winds are down-
slope. Downslope wind warms at a rate of 5.5° F. for
every 1,000 feet of descent because of the compression
of the air. Thus, this area is subject to wide and some-
times abrupt changes in temperature and weather. Tem-
peratures during the period of record 1931-60 were at a
high of 101° and a low of —39° at Pavillion and a high
of 104° and a low of —45° at Riverton. Even greater
extremes were observed during other years. The tem-
perature at Pavillion was 102° on June 28 and July 17,
1919, and —42° on December 12, 1924. A minimum
of —46° was reached at Riverton in January 1930 and
January 1963.

Because of cold-air outbreaks from Canada, cold-air
drainage off the mountains, and rapid cooling by radia-
tion at night, freezes are not uncommon late in the
spring and early in the fall. The average growing sea-
son is 138 days for temperatures above 32° and 154 days
for temperatures above 28° at Pavillion and 121 days
for temperatures above 32° and 142 days for tempera-
tures above 28° at Riverton. Table 9 gives probabilities
of the last freezing temperatures in spring and the
first in fall at Pavillion and Riverton.

Tn the normal precipitation pattern of the survey area
the lightest precipitation fall is during December, Janu-
ary, and February, and then the amount of precipita-
tion that falls increases rapidly to a peak in May. Pre-
cipitation amounts decrease rapidly through June and
July to a low in August. They increase a little to a
secondary peak in September and October, and then
decrease again to the winter minimum. Normally, about
45 percent (3.8 inches) of annual precipitation at Pavil-
lion and 40 percent (3.4 inches) at Riverton falls be-
tween the average 32° freeze-free dates, For the 28°
freeze-free period the figures are about 55 percent (4.8
inches) at Pavillion and about 50 percent (4.4 inches)
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TaBLE 8.— Temperature and precipitation
[30~yqar period of record]

Temperature Precipitation
Two years in 10 will | Average Number| One year in 10
have at least 4 days | degree of days will have—
Month with— days that Average
Average | Average | Average (Base have snow
daily daily monthly 65° F.) | Average| 0.10 and
maximum | minimum Maximum | Minimum inch or | Less More sleet
equal to equal to more | than— | than—
or higher | or lower
than— than—
Pavillion, elevation
5,440 feet: °F °F °F °F °F No In In In In
January_______ 3.5 7.9 19. 7 50 —13 1, 404 0. 21 1 M 0. 51 3.4
February___.__ 38 4 12. 0 25. 2 55 -9 1, 114 .18 1 0. 01 .41 3.3
March._______ 47. 8 19. 9 33. 9 64 1 964 . 48 2 . 06 1. 02 6.9
Aprilo o ___ 59. 5 30. 3 44. 9 75 18 603 1. 18 3 .27 2. 62 6.1
May__._______ 69. 3 39.9 54. 6 84 30 335 1. 84 5 .41 3. 38 1.3
June..________ 78. 6 47. 5 63. 1 91 38 135 1. 27 3 .12 3. 06 .3
July__________ 87.0 53. 2 70. 1 96 46 19 .75 2 .15 1. 51 0
August____.____ 85. 1 51. 7 68. 4 94 43 25 . 57 1 . 06 1. 13 0
September_____ 75. 4 43. 2 59. 3 88 32 207 . 80 2 .03 1.73 .5
October__._.__ 61. 8 33. 4 47.6 76 22 539 .81 2 .01 1. 81 3.2
November_____ 43.7 19.0 31. 4 60 0 1, 008 . 40 1 .01 . 89 5. 4
December_____ 35. 3 11. 6 23.5 52 —9 1, 287 .18 1 02 .37 3.3
Year.______ 59. 5 30. 8 45.2 || oo 7, 460 8. 67 24 | |eeeoaa- 33.7
Riverton,
elevation
4,954 feet:
January_______ 30.1 0.5 15. 3 49 —-21 1, 541 0.21 1 " 0. 49 3.4
February______ 37.1 6.7 21.9 56 —17 1, 207 25 1 0 . 54 4.2
March__._____ 47.3 18. 5 32.9 65 —1 995 52 2 .20 .97 6.5
April_ . _______ 59. 3 29. 2 44, 3 75 15 621 1. 32 3 .35 2. 92 6.1
F: )\ 69. 7 38.5 54,1 85 28 347 1. 81 5 . 36 3.92 1.8
June_____.____ 79. 6 45. 9 62. 8 92 36 144 1. 26 3 .21 2. 45 .6
July_________._ 89. 2 51.1 70. 2 97 43 16 67 2 .04 1. 70 0
August___.____ 87.0 48. 5 67. 8 95 40 28 44 1 .02 1. 08 0
September_____ 76. 4 39. 4 57.9 90 29 237 76 2 .04 1. 45 .6
October____.__. 62. 9 29. 5 46. 2 79 18 583 82 2 .11 2. 02 2.9
November____. 43. 5 14. 6 29.1 62 —5 1,077 53 2 06 .95 6.5
December_____ 34.0 5.4 19.7 51 —15 1, 404 20 1 ©) . 45 3.2
Year_______ 59. 7 27.3 43,5 || 8, 200 8.79 P75 7 P 35.8
1 Trace

at Riverton. The greatest precipitation measured in
any one month was 5.8 inches in June 1967 at Pavillion
and 6.22 inches in May 1921 at Riverton. The greatest
amount of precipitation in one day, 2.04 inches, was
reported at Pavillion in June 1948. No precipitation
at all for an entirc month is not uncommon in this
area, especially in the winter months. The most snow-
fall reported in any one month was 22.0 inches at
Pavillion and 29.0 inches at Riverton.

Sunshine is abundant in the survey area, and only
a few days during the year do not have some sunshine.
Although there is no instrumental record of sunshine
duration in the survey area, it is estimated that the
average 1s about 70 percent of possible sunshine annual-
ly and that the range is from about 65 percent late in
fall and early in winter to a little more than 75 percent
in summer.

Average relative humidity is comparatively low dur-
ing the year and is estimated to be 50 to 55 percent.
It ranges from about 60 to 65 percent early in winter

to about 40 percent in midsummer. Daily ranges are esti-
mated to average from 75 percent early in the morning
to 50 to 55 percent in the heat of the day early in
winter. During midsummer the range is estimated at
55 to 25 percent for the same times.

Winds are estimated to average about 12 miles per
hour annually. They average about 14 to 15 miles per
hour during winter and about 9 to 10 miles per hour
during summer. Day winds typically are stronger than
night winds, and occasional storms bring periods_of
fairly high winds that have gusts of more than 75 miles
per hour.

History and Development

The first white man to visit this survey area was
Sieur de la Verenfrye, a French-Canadian explorer. He
arrived in 1743 or 1744. John Colter travelled up the
Wind River in 1807 on his way to Jackson Hole and
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TABLE 9.—Probabilities of last freezing temperatures in spring and first in fall

Dates for given probability and temperature

Probability
16° F. 20° F. 24° F. 28° F. 32° F,
or lower or lower or lower or lower or lower
Pavillion—
Spring:
1 yearin 10 later than________________________ April 19 May 5 May 11 May 20 May 30
2 years in 10 later than_.____________________.__ April 14 April 27 May 6 May 15 May 25
5 years in 10 later than_ _ . ______________.____ April 4 April 17 April 26 May 5 May 15
Fall:
1 year in 10 earlier than_ .. __________________ October 18 October 13 October 2 September 21 | September 9
2 years in 10 earlier than_ _ . . __________________ October 23 October 18 October 7 September 26 | September 14
5 years in 10 earlier than_ . ___________________ November 2 October 28 October 17 October 6 September 24
Riverton—
Spring:
1 year in 10 later than. _______________________ April 28 May 13 May 22 June 4 June 17
2 yearsin 10 later than__ ______________________ April 25 May 10 May 19 June 1 June 14
5 years in 10 later than________________________ April 2 April 17 April 26 May 9 May 22
Fall:
1 year in 10 earlier than_ __________________.__._. October 15 October 5 September 23 | September 14 | September 6
2 years in 10 earlier than___ ___________________ ‘October 20 October 10 September 28 | September 19 | September 11
5 years in 10 earlier than_ _ ____________________ October 29 October 19 October 7 September 28 | September 20

Yellowstone. In the 1830°s the fur trappers sometimes
held their conclaves about 2 miles southeast of the loca-
tion of Riverton at the junction of the Wind and Little
Wind Rivers.

In 1868, when the Shoshone Indians ceded much of
Wyoming to the United States, they retained a triangle
of land bounded by the Owl Creek and Wind River
Mountains and the Popo Agie and Wind Rivers. In
1904 the United States secured a treaty with the In-
dians for the use of the area north and west of the
Wind River as an irrigation project. This is the area
of this soil survey.

On August 15, 1906, Riverton became a town. It was
planned and plotted before any buildings were built.
Riverton is the largest town in Fremont County, and
in 1960 it had 6,845 residents. Other towns within the
survey area are Pavillion and ICinnear.

The first irrigation water was diverted from the Big
Wind River into the Riverton Canal on April 5, 1907.
Since, that time, irrigation has continued to expand as
storage dams and canals were built. In 1961 there were
463 farms in the survey area and 87,456 acres of irri-
gated land. The Bureau of Reclamation plans to irri-
gate more land on Muddy Ridge in the east-central
part of the survey area.

Educational facilities are good, and modern school
systems serve all parts of the survey area. Central
Wyoming College, a newly organized junior college and
vocational school, is located at the western edge of
Riverton.

Riverton has several churches. Two churches are at
Kinnear and one at Pavillion. The farm groups are
well organized, and their community buildings are scat-
tered throughout the area. Fire protection is provided

by volunteer fire departments in the towns and by rural
fire-protection groups.

Transportation and Utilities

The survey area is served by the Chicago and North-
western Railroad. IFreight trains arrive at Riverton
three times a week. Direct connections to major farm
markets in the midwest are provided. The Burlington
Northern Railroad crosses the northeastern part of the
survey area but has no stations within the survey area.
Bonneville, a small town just east of the survey area,
however, is a junction point for the two railroads.

Farm-to-market transportation facilities are good.
U.S. Highway No. 26 crosses the survey area from east
to west. U.S. Highway No. 20 crosses the northeastern
part of the survey area and is part of the eastern
boundary of the survey area. A state secondary road
serves Pavillion, the only town not on a main highway.
State secondary roads and well-maintained county roads
serve the irrigated parts of the survey area.

Frontier Airlines provides feeder. airline service. It
has flights to.Denver, Billings, and Salt Lake City.
Charter air service is also available.

A local bus line provides service to Shoshoni and Raw-
lins to connect with transcontinental bus and rail serv-
ices.

Electricity is provided in Riverton by the Pacific
Power and Light Company and in the surrounding
area by the Riverton Valley Electric Association. Nat-
ural gas is available in Riverton. In some of the rural
areas, natural gas is available from pipelines that cross
the survey area.

Telephone service is available in most of the survey
area.
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Industry

A variety of industries operate in the survey area.
Many residents find employment in the oil and gas fields
southeast of Riverton, the Gas Hills Uranium Mining
District east of Riverton, and the sulphuric acid plant
south of Riverton. Natural gas is produced at the Pavil-
lion gas field. Oil is produced at the Pilot Butte oil
field. Timber from the Dubois area is sawed and planed
at mills in Riverton and Kinnear. Component parts
for electronic data processing are manufactured in River-
ton. Meat-packing plants are in Riverton and Kinnear,
and creameries are in Riverton.

Water Supply

Irrigation water in the survey area is supplied by the
Wind River. Water is diverted at Diversion Dam to
supply the needs of the Riverton Reclamation Project.
Water for this project is stored upstream in Bull Lake
and also at Pilot Butte Reservoir. At Pilot Butte Reser-
voir, part of the water from the Wyoming Canal is
diverted into the Pilot Canal.

The LeClair Canal, also called Riverton Number 2
Canal, and the Wyoming- Central Canal supply water
to Riverton Valley. The Hurtado and Argon Ditches
supply water to Kinnear Valley. These canals and
ditches depend upon direct flow from the river.

The water supply to the reclamation project is ade-
quate. The canal systems that depend upon direct flow
are short of water some years, and water must be pur-
chased from holders of water rights downstream.

Farming

The survey area includes 375,432 acres, about 90 per-
cent of which is used for farming and ranching. About
24 percent of the acreage is used for irrigated crops,
and about 66 percent is 1n range.

Irrigated farming began in the survey area in 1907,
with water supplied by the Riverton Canal. Most of
the irrigated land is now irrigated by water from the
Wyoming Canal. Construction of this canal began in
1920, and the first water was delivered in 1924.

The principal irrigated crops in the survey area are
sugar beets, dry beans, alfalfa, oats, and barley. Produc-
tion of corn for silage is on the increase. With the in-
crease in corn production, there is also an increase in
cattle feeding. Both cattle and sheep use the range.

No farm statistics are available for the survey area
per se. All census data are reported for the whole of
Fremont County.

Native Vegetation

The survey area is characteristic of the cold desertic
basins of the Northern Rocky Mountains. The native
vegetation consists mainly of grasses, forbs, and shrubs.
The following is a list of the common native plants:

Common name
Alkali bluegrass
Alkali cordgrass

Alkali sacaton
Arkansas rose

Scientific name
Poa juncifolia
Spartina gracilis
Sporobolus airoides
Rosa arkansana

Common name

Baltic rush

Basin wildrye
Beaked sedge
Beardless wildrye
Big sagebrush
Birdfoot sagebrush
Bluebunch wheatgrass
Blue grama
Bottlebrush squirreltail
Bud sagebrush
Common reed
Canada wildrye
Dogwood

Fringed sagewort
Gardner saltbush
Golden sedge
Greasewood

Green molley

Green muhly

Hoods phlox
Horsetail

Indian ricegrass
Inland saltgrass
Inland sedge
Juniper

Little bluestem
Lomatium

Low rabbitbrush
Narrowleaf cottonwood
Nebraska sedge
Needle-and-thread
Needleleaf sedge
Nuttall alkaligrass
Plains pricklypear
Prairie junegrass
Prairie sandreed
Red three-awn
Rubber rabbitbrush
Sandberg bluegrass
‘Sand dropseed
Scarlet globemallow
Shadscale

Silver buffaloberry
Simple wildrye
Skunkbush sumac
Slender wheatgrass
Spiny hopsage

Tall mannagrass
Textile onion
Thickspike wheatgrass
Threadleaf sedge
Water sedge
Western virginsbower
Western wheatgrass
Wild licorice
Willow

Winterfat

Woody aster
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Scientific name

Juncus balticus
Elymus cinereus

Carex rosirata

Elymus triticoides
Artemisia tridentota
Artemisia pedatifida
Agropyron spicatum
Bouteloua gracilis
Sitanion hystriz
Artemisia spinescens
Phragmites communis
Elymus canadensis
Cornus occidentalis
Artemisia frigida
Atriplex gardneri
Carex aurea
Sarcobatus vermiculatus
Kochia americane
Muhlenbergia racemosa
Phlox hoodi

Equisetum sp.
Orzyopsis hymenoides
Distichlis stricte

Carex interior
Juniperus monosperma
Andropogon scoparius
Lomatium 8p.
Chrysothamnus humilis
Populus angustifolia
Carex nebraskensis
Stipa comata

Carex eleocharis
Puccinellia nuttalliona
Opuntia polyacantha
Koeleria cristato
Calamovilfa longifolia
Aristida longiseta
Chrysothamnus nauseosus
Poa secunda
Sporobolus cryptandrus
Sphaeralcea coccinea
Atriplex confertifolia
Shepherdia argentea
Elymus simplex

Rhus trilobate
Agropyron pauciflorum
Grayia spinosa
Glyceria elata

Allium teaxtile
Agropyron dasystachyum
Carex filifolia

Carex aquatilis
Clematis ligusticifolia
Agropyron smithii
Glycyrrhiza lepidota
Salix sp.

Eurotia lanata
Xylorrhiza parryi
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Glossary

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher) or so
high a percentage of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that the growth of
most crop plants is 1ow from this cause.

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine ma-
terial dropped by a stream where its gradient lessens abruptly.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water per
inch of soil.

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid.

Channery soil. A soil that contains thin, flat fragments of sand-
stone, limestone, or schist, as much as 6 inches in length along
the longer axis. A single piece is called a fragment. .

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loosc—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

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
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure: can be
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 affected by moistening,

Coppice mounds. Small mounds of soil at the base of plants. They
are formed by wind deposition of soil.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage orirrigation but may be caused by the sudden deepen-

ing of channels or the blocking of drainage outlets. Seven dif-
ferent classes of natural soil drainage are recognized.

Ezcecessively drained soils are commonly very porous and rapidly
permeable and have a low available water capacity.

Somecwhat cxcessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have nuni.
form color in the A and upper B horizons and have mottlins
in the lower B and the C horizons,

Somewhat poorly draincd soils are wet for significant periods but
not all the time, and some soils commonly have mottling at
a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray.
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light gray,
with or without mottling, in the deeper parts of the profile.

Effective depth (also called soil depth). The depth of the soil
above bedrock. In this survey classes of depth are as follows:
very shallow, less than 10 inches; shallow, 10 to 20 inches;
moderately deep, 20 to 40 inches; and deep, 40 inches or more.

Gleyed soil. A soil in which waterlogging and lack of oxygen have
caused the material in one or more horizons to be neutral gray
in color. The term ‘“gleyed” is applied to soil horizons with
yellow and gray mottling caused by intermittent waterlogging.

Gravelly soil material. From 15 to 50 percent of material, by vol-
ume, consists of rounded or angular rock fragments that are
not prominently flattened and are up to 3 inches in diameter.

Horizon, soil."A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-forming
processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

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 soluble
salts, clay, and sesquioxides (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 overlying A to.
the underlying C horizon. The B horizon also has distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks 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 known to be different from that in the solum, a
Roman numeral precedes the letter C.

R Tayer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Infiltration. The downward entry of water into the immediate
surface of soil or other material, as contrasted with percola-
tion, which is movement of water through soil layers or
material,

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: Abundance—few, common, and many; size—
fine, medium, and coarse; and contrast—faint, distinct, and
prominent. The size measurements are these: fine, less tpan
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension ; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
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very slow, slow, moderately slow, moderatc, moderately rapid,
rapid, and very rapid.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material. \

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:

pH pH
Extremely acid_._ Below 4.5 Neutral ____________ 6.6t07.3
Very strongly acid. 4.5to 5.0  Mildly alkaline_._._. 74t07.8
Strongly acid_.___ 5.1to 5.5 Moderately alkaline. 7.9to84
Medium acid..... 56t06.0 Strongly alkaline_.__ 8.5t09.0
Slightly acid.___. 6.1t06.5 Very strongly alka-
line . _______ 9.1 and
higher

Residual material. Unconsolidated, partly weathered mineral ma-
terial that accumulates over disintegrating solid rock. Residual
material is not soil but is frequently the material in which a
soil has formed.

Runoff (hydraulics). The part of the precipitation upon a drain-
age area that is discharged from the area in stream channels.
The water that flows off the land surface without sinking in is
called surface runoff; that which enters the ground before
reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Saline soil. A soil that contains soluble salts in amounts that impair
growth of plants but that does not contain excess exchangeable
sodium.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of (quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent or

~more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of elay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

Slick spots. Small areas in a field that are slick when wet because
they contain excess exchangeable sodium, or alkali.

Slope classes. In this survey the slope classes used are:

Simple slopes Complez slopes Slope, in percent
Nearly level Nearly level 0to3
Gently sloping Undulating 3to6
Sloping Rolling 6 to 10
Moderately steep Hilly 10 to 30
Steep Steep More than 30

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equiv-
alent in tncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it may soak into the
soil or flow slowly 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 main-
tained in permanent sod. .

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are- frequently called second bottoms, as contrasted to flood
plaing, and are seldom subject to overflow. Marine terraces

- were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, 8ilt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silly clay, and clay. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying ‘“‘coarse,” “fine,” or “very fine.”
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to
which the mapping unit belongs. In referring to a capability unit, a range site, or a windbreak suitability group,
read the introduction to the section it is in for general information about its management. Other information is
given in tables as follows:

Acreage and extent, table 1, page 10. Engineering uses of the soils, tables 3, 4,
Estimated yields, table 2, page 41. and 5, pages 50 through 65.
Capability subclass  Capability unit Range site Windbreak
suitability
Dryland Irrigated group
Map p
symbol Mapping unit Page Symbol Page Symbol Page | Name Page Number
ApA  Apron sandy loam, 0 to 3 percent
slopes---=--=------mm oo 11 Vie 38 ITe-5 33 Sandy 44 II
ApB  Apron sandy loam, 3 to 6 percent
Slopes-----—--—---mmmm e 11 Vie 38 ITIe-5 36 Sandy 44 IT
ApC  Apron sandy loam, 6 to 10 percent
slopes------—--mmmmm e 11 VIe 38 IVe-5 37 Sandy 44 II
ArB  Apron sandy loam, alkali, 0 to 6
percent slopes-----------—-=---=---- 11 VIIs 40 -—-- -- Saline 43 111
Lowland
AsB  Apron sandy loam, alkali substratum,
0 to 6 percent slopes-----=--—------ 12 Vie 38 ---- -- Sandy 44 I1T
AtB  Apron sandy loam, saline, O to 6
percent slopes---------=-=me---ommon 12 Viws 39 IIIws-10 37 Saline Sub- 42 ITI
irrigated
AuB  Apron sandy loam, wet, 0 to 6 percent
S1OpeS—-=-~---—--- e mm e m e 12 Viw 39 -—-- - Wetland 41 Unsuited
Bg Bigwin sandy loam--------=--w--------- 12 VIw 39 ITIw-63 36 Lowland 42 ITI
Bm Binton silty clay loam--------=~------ 13 VIIs 40 ---- -- Saline © 43 Unsuited
Lowland
Bn Binton silty clay loam, saline-------- 13 VIIs 40 -——- -- Saline 43 Unsuited
Lowland
BoC Birdsley clay loam, 0 to 10 percent
slopes-----------mmmm e 13 VIIs 40 ———- -- Alkali 45 Unsuited
Uplands
BRC Birdsley-Boysen complex, 0 to 10
percent slopes-----------o--mo——a-- 13 VIIs 40 ---- -- -—-- -- ----
Birdsley part-------------c------—- -- -——- -- - -- Alkali 45 Unsuited
Uplands
Boysen part--------—--—cemacomo--- -- -——-- -- -——- -- Alkali 45 Unsuited
Uplands
Meeteetse part----------~c—-wmeo--- -- ———— -- -—-- -- Alkali 45 Unsuited
Uplands
Pavillion part----------=-=--m-m--- -- --—- -- -—-- -- Saline 45 IIT
Upland
BSC Birdsley-Pavillion association,
sloping----------—-=cmmmm - 13 VIIs 40 -——- -- -—-- -- --—-
Birdsley part------=------—--=---- -- ——-- -- ——— -- Alkali 45 Unsuited
Uplands
Pavillion part-------------------- -- -—-- -- ———- -- Loamy 44 I
Apron part------------cecsmooooooo -- ---- -- - -- Sandy 44 Unsuited
ByB Boysen sandy clay loam, 0 to 6
percent slopes----------------—--=- 14 VIIs 40 ---- -- Alkali 45 Unsuitec
Uplands

CgE Clifterson gravelly loam, 10 to 30
percent slopes---=-=---=-------=---- 14 VIe 38 -—— -- Gravelly 44 II
GHE Clifterson association, hilly-------- 14 Vie 38 -—-- -- Gravelly 44 II




GUIDE TO MAPPING UNITS--Continued

Capability subclass  Capability unit Range site Windbreak
suitability
Dryland Irrigated group
Map :
symbol Mapping unit Page Symbol  Page Symbol Page | Name Page Number
CRF  Clifterson-Rock land association,
Steep----------m-smememmm—mmeee oo 14 ---- -- m——- -- ——-- -- -——-
Clifterson part------------------- -- Vie 38 ---- -~ Gravelly 44 II
Rock land part----------w-w---cw-- - VIIIs 40 ——-- -- Not - Unsuited
assigned
Oceanet part-----------w-we-e--o-- -- Vile 39 ---- -- Shallow 45 Unsuited
Sandy
Persayo part--------==------------ -- VIiIe 39 ---- -- Shallow 44 Unsuited
Clayey
Cw Crowheart loam----=-----=--w-w-c---coco- 15 Viws 39 ITIws-11 37 Saline Sub- 42 II1
irrigated
Ef Effington sandy clay loam------------- 15 VIs 39 | IVs-12 38 Alkali 45 111
Uplands
Eg Effington sandy clay loam, gravel
substratum----==-c---mmmcmmmem—e oo 16 Vis 39 IVs-12 38 Alkali 45 11
Uplands
En Effington sandy clay loam, wet-------- 16 Viw 39 - - Saline Sub- 42 Unsuited
irrigated
EP Effington-Apron association----~------ 16 -—-- -- -——— -- ---- - -
Effington part------------=-=-o--ono -- VIs 39 IVs-12 38 Alkali 45 I11
Uplands
Apron part-------------mmcnooooo—e-o -- | Ve 39 ITe-5 33 Sandy 44 II
ESB  Enos-Wall association, gently sloping- 16 -—-- - - -- - -- ----
Enos part---------c-e-mmmmmmmamnnno— -- Vie 38 IVe-5 37 Sandy 44 II
Wall part--------e------mmemem oo - Vie 38 IVe-4 37 Sandy 44 II
Oceanet part---------=--ce--c-c-eu-- -- ViIe 39 Vie-14 1/ 38 Shallow 45 Unsuited
Sandy
Rock land part------===---==---c---- -- VIIIs 40 -—-- -- Not -- Unsuited
assigned
EtA Ethete loam, 0 to 3 percent slopes---- 17 Vis 39 IIs-2 33 Loamy 44 I
EtB Ethete loam, 3 to 6 percent slopes«--- 18 Vie 38 IIle-2 35 Loamy 44 I
EuB Ethete loam, saline, 0 to 6 percent
slopes--------eccmmmmmceememcoc oo 18 Viws 39 ITIws-11 37 Saline Sub- 42 111
‘ irrigated
FmA  Fivemile sandy clay loam, 0 to 3
percent slopes-------- R e L LT 19 Vic 39 IIc-16 34 Loamy 44 1
FnA Fivemile silty clay loam, 0 to 3
percent slopes---~-=---=-cm--------- 18 Viic 40 Ilc-1 34 Saline 45 I
Upland
FnB Fivemile silty clay loam, 3 to 6
percent slopes-------=m----=ce------ 18 Vile 39 IIle-1 35 Saline 45 I
Upland
FoB  Fivemile silty clay loam, saline, 0
to 6 percent slopes----==--==----==- 18 | Viws 39 IIIws-10 37 Saline Sub- 42 I1I
irrigated
FrA Fruita clay loam, 0 to 3 percent
slopes--w-c-mmmmmmeeenonmmcmcnao oo 19 Vis 39 IVs-12 38| Alkali 45 111
Uplands
FrB  Fruita clay loam, 3 to 6 percent
slopes-=--csmmommmmcmmnnn e 19 Vie 38 IVs-12 38 Alkali 45 111
Uplands
Gn Glenton sandy loam---------------—--== 19 VIe 38 ITe-5 33 Lowland 42 11
GrA Griffy loam, 0 to 3 percent slopes---- 20 Vic 39 IIc-16 34 Loamy 44 I
GrB  Griffy loam, 3 to 6 percent slopes---- 20 Vie 38 IITe-2 35 Loamy 44 1
GrC Griffy loam, 6 to 10 percent slopes--- 20 Vie 38 IVe-2 37 Loamy 44 I
Gu Gullied land-----=-cc-cmcccccmmcnnna- 20 VIIIe 40 ——— -- Not - 111
assigned




Map
symbol Mapping unit
LoA .Lostwells. sandy clay loam, 0 to 3
) percent slopes-=---=------=c-sc-=--o-
LoB Lostwells sandy clay loam, 3 to 6
percent slopes~-----=c--------c-----
LoC Lostwells sandy clay loam, 6 to 10
percent slopes------=c-=c-----—oc---
LsB Lostwells sandy clay loam, alkali, 0
to 6 percent slopes-----=====ccc----
LtB Lostwells sandy clay loam, saline, 0
to 6 percent slopes-----==m=-=---=---
Ma Marsh----c-ccmcommcecccmmm e caeme
MdB Meeoteetse loamy sand, 0 to 6 percent
slopes-we-eeme-cmmmocmacooommeoomme
MEB Meeteetse soils, 0 to 6 percent
SlopeS--m-==cemccemcaecacacaacooonoo-
Meeteetse leamy sand-----w--------
Meeteetse sandy clay loam---------
MmB Mudray-Meeteetse loamy sands, 0 to 6
percent slopes-------==-emoc-o-——aa-
Mudray part---------s-ceecaaooooo-
Meeteetse part--~---cececur———wo--
MtB Mudray-Meeteetse sandy clay loams,
0 to 6 percent slopes----=w=m-=n---=-
Oc€ Oceanet sandy loam, 0 to 10 percent
slopes--~erm-re-cecaconnomcacacoo oo
ORE Oceanet-Rock land association, hilly--
Oceanet part---------c-c---cco—-ooo-
Rock land part-------------eewa-c---
PaA Pavillion sandy clay loam, 0 to 3
percent slopes--=-=-=m----co—cccaoo-
PaC Pavillion sandy clay loam, 3 to 10
percent slopes=-=eec-mmoc--coaeeoao-
PcB  Pmvillion sandy clay loam, alkali, O
to 6 percent slopes-~---==-------a-o
PeE Persayo sandy clay loam, 0 to 30
percent slopes---------m=meneceme-oo
POD Persayo-Oceanet association, steep----

Persayo part-------eececec-o-c—cecaoaaa-
Oceanet part----r-ec---—cccccan-oo--

Rock land part--------=-m-cecamaca--

GUIDE TO MAPPING UNITS--Continued

Page

21
21
21

21

22

22

24
24

24

24

assigned

Capability subclass Capability unit Range site Windbreak
suitability
Dryland Irrigated group
Symbol  Page Symbol  Page | Name Page Number
Vic 39 IIc-16 34 Loamy 44 I
Vie 38 IITe-2 35 Loamy 44 I
VIe 38 IVe-2 37 Loamy 44 I
VIs 39 IVs-12 38 Saline 45 I1I
Upland
Viws 39 ITIws-10 37 Saline Sub- 42 III
irrigated
VIIIw 40 ———— -- Not -~ Unsuited
assigned
Vie 38 ———- -- Sandy 44 Unsuited
VIIs 40 ---- -- -——- -- ———-
———- -- -——— - Sandy 44 Unsuited
-—-- -- w——— -- Alkali 45 Unsuited
Uplands
VIIs 40 -—-- -- ——-- -- -—--
——-- - ——-- -- Shallow 45 Unsuited
Sandy
---- -- ——-- -- Sandy 44 Unsuited
VIIs 40 ———- -- Alkali 45 Unsuited
Uplands
ViIe 39 ———— - Shallow 45 Unsuited
Sandy
Vile 39 -—-- -- Shallow 45 Unsuited
Sandy
VIIIs 40 ——-- -~ Not -- Unsuited
assigned
VIs 39 IVs-2 37 Loamy 44 I
Vie 38 IVe-2 37 Loamy. 44 I
Vis 39 IVs-12 28 Saline 45 III
Upland
VITe 39 vie-14Y 38| shallow a4 Unsuited
Clayey
Vile 39 ——-- -~ Shallow 44 Unsuited
Clayey
VIIe 39 ———— -- Shallow 45 Unsuited
Sandy
VIIIs 40 ———— - Not - Unsuited




Map
symbol

PRE

RS
SaA
SaC
Sw
TcA
TcB

TeB

TOE

TRE

TsA
TsB
TsC

TtB

Mapping unit
Persayo-Worland association, hilly----
Persayo part-----------ew-caocooo---

Worland part----------c-mmccmnocnnnon

Oceanet part----------c---womemeaa—— -

Rock land part-----------e-emcmeana--
Rock land----—m-mommm oo

Saddle sandy clay loam, 0 to 3
percent slopes------ e e LT e

Saddle sandy clay loam, 3 to 10
percent slopes---~=--=---c-cooomonoo-

Saline wet land--------=--mcosacaonan-

Teapo sandy clay loam, 0 to 3

percent slopes---------m--roromoaoox
Teapo sandy clay loam, 3 to 6

percent slopes-----=--m-c--ococmoooo
Teapo sandy clay loam, saline, 0 to

6 percent slopes-----=----------oonn

Tipperary loamy sand, 0 to 6 percent
S1OpeS~=—-===-mm--mmmemr—em—m—mm o
Tipperary loamy sand, 6 to 10
percent slopes----=-=-c---mm—eam—aan
Tipperary loamy sand, alkali,

Tipperary-Tipper association, hilly---
Tipperary part-------------ceceecno-
Tipper part--------com—mrocoe—ano—-
Oceanet part---------ceoemmmeue—nouno

Tipperary-Trook association, hilly----
Tipperary part-----------=-c--couo--
Trook part------c-eceeommccccaoaaoo

Trook sandy loam, 0 to 3 percent
Slopes----c--memmm e e

Trook sandy loam, 3 to 6 percent

Trook sandy loam, 6 to 10 percent
SlopeS-m=mm-rememmemeecmeem e emmoeo

Trook sandy loam, saline, 0 to 6
percent slopes---------cocccccnnanno-

Trook-Apron association, gently
sloping-----====mmcemmmmmemmcmeeo
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25
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26
25
26
26
26

26

27
27

27

28
28
28

28

28

Capability subclass Capability unit Range site Windbreak
suitability
Dryland Irrigated group

Symbol  Page Symbol  Page | Name Page Number

Vile 39 B -- Shallow 44 Unsuited
Clayey

Vie 38 ——— -- Sandy 44 II

ViIe 39 -—-- -- Shallow 45 Unsuited
Sandy

VIIIs 40 ---- -- Not -- Unsuited
assigned

VIIIs 40 -—-- -- Not -- Unsuited
assigned

VIs 39 IVs-2 37 Loamy 44 I

VIe 38 IVe-2 37 Loamy 44 I

Viws 39 Vis-71 38 Saline Sub- 42 Unsuited
irrigated

Vis 39 IVs-2 37 Loamy 44 I

Vie 38 IVe-2 37 Loamy 44 I

VIws 39 IVws-10 38 Saline Sub- 42 ITI
irrigated

Vie 38 TVe-15 37 Sands 44 11

Vlie 38 ———— -- Sands 44 I1

VIIs 40 ——— -- Saline 43 Unsuited
Lowland

VIe 38 ~——— -- Sands 44 IT

Ve 38 ---- -- Sands 44 I1

VIile 39 -—-- -- Shallow 45 Unsuited
Sandy

VIe 38 ———- -- Sands 44 II

Ve 38 ---- -- Sandy 44 11

VIe 38 ITe-5 33 Sandy 44 II

Vie 38 IIIe-5 36 Sandy 44 II

VIe 38 IVe-5 37 Sandy 44 11

VIws 39 IITws-11 37 Saline Sub- 42 I11
irrigated

Vie 38 ———- -- Sandy 44 II




GUIDE TO MAPPING UNITS--Continued

Map
symbol Mapping unit
TVD Trook-Clifterson association,
moderately steep-------wm-=--=co----
Trook part----------=-----cc-eo---
Clifterson part---~---------------
Apron part------ee-----ee----o----
Persayo part----~----=-c----------
Wa Wet alluvial land-------c-=cc-cc-ee---
Wc Winkleman silty clay-----~-----==-----
We Winkleman silty clay, saline----------
Wk Winkleman silty clay, wet--«------=---
WoA  Worland sandy loam, 0 to 3 percent
slopes-==-=reemmmcoc—aa oo mm e
WoB Worland sandy loam, 3 to 6 percent
slopes---=-=-==m=em--m---c-c-o-ccmnooo
WoC Worland sandy loam, 6 to 10 percent
slopes---==-m-r-----ce---c-osemnoooo
WrB  Worland sandy loam, saline, 0 to 6
percent slopes~----===---=coc-------
WSC Worland-Oceanet complex, 0 to 10
percent slopes------------------o---
Worland part-------=-=----=-me=----
Oceanet part-----------=ce-m--c---=
Rock land part---------rcc---------
Yo Youngston clay loam---------=-«u-c----
1/

30

30

30

30

30

30

Capability subclass Capability unit Range site Windbreak
suitability
Dryland Irrigated group

Symbol Page Symbol  Page | Name Page Number

Vie 38 - -- Sandy 44 11

Vie 38 -——- -- Gravelly 44 IT

Vie 38 ———- -- Sandy 44 11

VIIe 39 -——-- -- Shallow 44 Unsuited
Clayey

VIiw 39 —i-- -- Wetland 41 Unsuited

Vis 39 ‘IIIs-1 36 Not -- ITI
assigned

Viws 39 Viws-10 38 Not -- I1Y
assigned

Viw 39 e -- Not -- Unsuited
assigned

Vie 38 IVe-5 37 Sandy 44 II

Vie 38 IVe-5 37 Sandy 44 II

Vie 38 IVe-5 37 Sandy 44 I1

Viws 39 IVws-10 38 Saline Sub- 42 111

) irrigated

Vile 39 — — | ee-- -- ——--

—-- -- —— -- Sandy 44 11

== -- .--- -- Shallow 14 Unsuited
Sandy

cm-- -- - -- Not - Unsuited
assigned

Vie 38 ITc-1 34 Clayey 44

~ Suitability of this unit for irrigation (capability unit VIe-14, irrigated) is limited to places where slopes
are 0 to 15 percent. :



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.

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers. If you believe you experienced discrimination when obtaining services from
USDA, participating in a USDA program, or participating in a program that receives
financial assistance from USDA, you may file a complaint with USDA. Information
about how to file a discrimination complaint is available from the Office of the
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex (including gender identity and expression), marital status, familial
status, parental status, religion, sexual orientation, political beliefs, genetic information,
reprisal, or because all or part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or online at
www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional information, the
appropriate office or to request documents. Individuals who are deaf, hard of hearing,
or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
provider, employer, and lender.

Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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