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

Major fieldwork for this soil survey was completed in the period 1967-68. Soil names and descrip-
tions were approved in 1969. Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1972. This survey was made cooperatively by the Soil Conservation Service, the Bureau
of Indian Affairs, and the Montana Agricultural Experiment Station. It is part of the technical assistance

furnished to the Glacier County and the Pondera County Conservation Districts.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

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

Locating Soils

All the soils of the survey area are shown on
the detailed map at the back of this publication.
This map consists of many sheets made from
aerial photographs. Each sheet is numbered to
correspond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by 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 area in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is de-
scribed and the woodland suitability group,
windbreak suitability group, and range site in
which the soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by

using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suita-
bility. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
yellow, and those with a severe limitation ean
be colored red.

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

Foresters and others can refer to the section
“Woodland,” where the soils of the area are
grouped according to their suitability for trees.

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

Engineers, community planners, builders,
and others can find under “Engineering Uses
of the Soils” tables that contain test data, esti-
mates 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 classified in
tsheglsection “Formation and Classification of the

oils.”

Newcomers to the aren may be especially
interested in the section ‘“General Soil Map,”
where broad patterns of soils are described.
They may also be interested in the information
about the area given at the beginning of the
publication and in the section “Climate.”

Cover:

A woodland-range transition zone. Adel soils in
the foreground. Loberg soils and Chief Mountain in the
background.
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SOIL SURVEY OF GLACIER COUNTY AREA
AND PART OF PONDERA COUNTY, MONTANA

By June G. Haigh, Ronne D. Tarrell, Jack T. Parcell, and Harold E. Hunter, Soil Conservation Service, and Eugene M. Snyder,
James E. Badura, Everett E. Geib, Joseph Wilson, Richard A. Harbour, and Ralph Smith, Burcau of Indian Affairs

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, and UNITED STATES DEPARTMENT
OF THE INTERIOR, BUREAU OF INDIAN AFFAIRS, in Cooperation with MONTANA AGRICULTURAL EXPERIMENT STATION

LACIER COUNTY AREA AND PART OF PONDERA COUNTY
is in the northwestern part of Montana, east of
the Continental Divide (fig. 1). It has a land area
of 1,709,408 acres, or about 2,671 square miles. It in-
cludes all of Glacier County, except Glacier National
Park and the Lewis and Clark National Forest lands,
and it includes all of the Blackfeet Indian Reservation.
Cut Bank and Browning are the major towns in the
survey area; Cut Bank is in the east-central part and
Browning is in the west-central part. Major transpor-
tation is provided by U.S. Highways 2 and 89 and by
railroad. Blackfeet Tribe offices and local offices of the
Bureau of Indian Affairs are located in the survey
area,

The topography of the survey area is varied. The
eastern part is a complex of rolling, hilly, and nearly
level plains. The southern part is plains intercepted
by the steep valley walls of Cut Bank, Birch, and Two
Medicine Creeks, all of which have their headwaters on
the high mountain slopes that form the western bound-
ary of the survey area. Westward from the plains
along the Canadian border, the topography is broken
by high plateaus dissected by the headwater streams of

-
State Agricultural Experiment Station

Figure 1.—Location of Glacier County Area and Part of Pondera
County in Montana.

the Milk River. The elevation of the eastern plains
ranges from about 3,600 to 4,400 feet, of the western
foothills from 4,400 feet to about 5,500 feet, and of
the mountain foot slopes from 5,500 feet to more
than 8,000 feet. .

About 70 percent of the survey area is in native
range, 21 percent is in dryfarmed crops, 2 percent is
in irrigated crops, and 7 percent is in trees. The main
dryfarmed crops are wheat and barley. Hay, pasture,
wheat, and barley are the main irrigated crops. Most
of the cropland is in the eastern two-thirds of the
survey area. Petroleum has been an important industry
in the economy of the area since the 1920’s, and new
petroleum developments seem to indicate that it will
continue to be a source of income.

The dryfarmed acreage in the survey area has rap-
idly increased in the past 20 years. This increase has
come mainly from conversion of native range on soils
suited to crops. The newly cropped areas are well
suited to wheat and barley, which have a relatively
short growing season. Generally, areas of shallow
soils, steep slopes, and key waterways have been left
in native range, thus avoiding some common erosion
hazards. Many areas of soils suited to crops are still
in range.

The management of irrigated cropland in the area
generally has been at a relatively low level. Recently
greater emphasis has been placed on proper manage-
ment of the soil, and the results have encouraged
further development of the irrigation potential.

The soils in woodland are well suited to woodland.
Timber production is slow, mainly because of low
soil and air temperatures and the short summer season.
The areas of woodland are, however, very valuable
as watershed, for recreation and esthetic values, and as
wildlife habitat.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the area, where they are located, and how
they can be used. The soil scientists went into the
area knowing they likely would find many soils they
had already seen and perhaps some they had not. They
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2 SOIL SURVEY

observed the steepness, length, and shape of slopes,
the size and velocity of streams, the kinds of native
plants or crops, the kinds of rock, and many facts
about the soils. They dug many holes to expose soil
profiles. A profile is the sequence of natural layers,
or horizons, in a soil. It extends from the surface
down into the parent material that has not been
chatr:lged much by leaching or by the action of plant
roots.

The soil scientists made comparisons among the
profiles 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 local survey.

Soils that have profiles almost alike make up a soil
series. 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 important
characteristics. Each 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.
Ethridge and Babb, for example, are the names of two
soil series. All the soils in the United States that have
the same series name are essentially alike in those
characteristics that affect their behavior in the undis-
turbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic that affects use of the soils. On the basis of such
differences, a soil series is divided into phases. The
name of a soil phase indicates a feature that affects
management. For example, Kiev gravelly loam, 2 to 4
percent slopes, is one of several phases within the Kiev
series.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping 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
dominantly of a recognized soil phase,

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

A soil complex consists of areas of two or more
soils so intermingled or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two or
more dominant soils, and the pattern and relative pro-
portions are about the same in all areas, Generally,
the name of a soil complex consists of the names of the

dominant soils, joined by a hyphen. Hanson-Fifer com-
plex, rolling, 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 justified. There is a considerable degree of uniform-
ity in pattern and relative extent of the dominant soils.
The soils may differ greatly one from another or they
may be very similar. The name of an association con-
sists of the names of the dominant soils, joined by a
hyphen. Loberg-Mord association, hilly, is an example.

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

In 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. Rock out-
crop is an example.

While a soil survey is in progress, soil scientists take
soil samples 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 assem-
bled from farm records and from field or plot experi-
ments on the same kind of soil. Yields under defined
management are estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants
and as material, foundation, or covering for structures.
They relate this behavior to properties of the soils.
For example, they observe that filter fields for onsite
disposal of sewage fail on a given kind of soil, and
they relate this to the slow permeability of the soil or
its high water table. They see that streets, road pave-
ments, and foundations for houses are cracked on
a named 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 limita-
tions 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 farm-
ers, agronomists, 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 current methods of use
and management.
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General Soil Map

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

A map showing soil associations is useful to people
who want to have 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 engi-
neering works, recreational facilities, and community
developments, It is not a suitable map for planning the
management of a farm or field, or for selecting the
exact location of a road, building, or similar structure,
because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other
characteristics that affect their management.

The soil associations in this survey area have been
placed into three broad groups for interpretive pur-
poses. Each of the broad groups and the soil associa-
tions in each group are described in the following
pages.

Dominantly Deep, Well-Drained and Somewhat
Excessively Drained, Undulating to Very Steep
Soils on Mountains and Adjacent Uplands

Five soil associations are in this group. The soils in
these associations developed mainly in glacial till, col-
luvium, and old alluvium weathered from sandstone,
shale, limestone, argillite, and quartzite. The mean
annual precipitation is 15 to 85 inches, elevation ranges
from 4.300 to 6,500 feet, and the growing season is 60
to 90 days. Areas of these soils are used mainly for
woodland or range. The native vegetation is mainly
lodgepole pine, spruce, aspen, limber pine, and tall
and mid grasses.

1. Loberg-Whitore association

Deep, dominantly rolling to very steep, well-drained
and somewhat excessively drained stony loams formed
n material derived from glacial till; on mountains

This association is between East Glacier Park and
the Canadian border. The topography consists of gla-
cial moraines, dissected glacial outwash terraces, and
foot slopes of mountains. Parent material is weathered
mainly from limestone, quartzite, and shale. Slopes
are complex and range from 4 to 60 percent. The ele-
vation ranges from 5,000 to 6,500 feet, and the mean
annual precipitation is 20 to 35 inches.

This association occupies about 8.5 percent, or about
59,800 acres, of the survey area. It is about 60 percent
Loberg soils and 15 percent Whitore soils. The rest is
Mikesell, Sherburne, and Mord soils.

Loberg soils are in all positions on the landscape,

except on droughty, south-facing side slopes and on
windswept ridgetops. These soils are_well dr:cnned.
They typically have 4 inches of organic ms_mterlal on
the surface. The mineral surface layer 1s l.lght gray
stony loam 6 inches thick. The subsoil is brown,
yellowish-brown, and grayish-brown cobbly clay loam
47 inches thick. The substratum is light-gray very
cobbly clay loam.

Wh};toreysoils are mainly on the droughty, south-
facing side slopes and the windswept ridgetops. r{‘hese
soils are somewhat excessively drained. They typlca}ly
have 2 inches of forest litter on the surface. The min-
eral surface layer is dark-gray cobbly loam 2 inches
thick. The subsoil is brown cobbly clay loam 5 inches
thick. The substratum, to a depth of 60 inches, is
light-gray and light olive-gray, calcareous cobbly loam
and cobbly clay loam that are 85 to 45 percent cobbles,
pebbles, and stones.

Mikesell soils are near areas of shale be_drock. Sher-
burne soils are on remnants of old glacial terraces.
Mord soils developed in glacial till and are mainly in
grass parks and aspen groves.

Most areas of this association are used as woodland.
Many timber stands are overmature, some are har-
vested, and some have been burned. Some areas are
used as grazeable woodland, but the production of us-
able forage is limited by crown density. This associa-
tion has high esthetic value. Because of winter snow-
pack, this association is important as watershed.

2. Sherburne-Loberg-Tenex association

Deep, moderately sloping to steep, wel@-dmined_ grov-
elly, cobbly, and stony loams formed in material de-
rived from glacial till, colluvium, and alluvium; on
mountains and adjacent uplands

This association is north of Divide Mountain, The
topography consists of moderately slop1ng_g1ac1al ter-
races and the surrounding moderately sloping to steep
dissected slopes. The parent material weathered mainly
from argillite, quartzite, and limestone. Slopes are
simple to complex. They range from 4 to 35 percent.
Elevation ranges from 4,800 to 6,500 feet, and the
mean annual precipitation is 20 to 35 inches.

This association occupies about 1 percent of the
survey area, or about 17,100 acres. It is abqut 30 per-
cent Sherburne soils, 30 percent Loberg soils, and 20
percent Tenex soils. The remaining 20 percent is Mike-
sell, Mord, and Swifton soils. .

Sherburne soils are mainly moderately sloping and
are on terraces. These soils typically have 1 inch of
forest litter on the surface. The mineral surface layer
is light-gray gravelly loam about 114 inches thick that
contains a few stones. The upper part of the subsoil is
light yellowish-brown and very pale brown gravelly
loam about 16 inches thick, the middle 28 inches is
light yellowish-brown gravelly clay loam, and the
lower part is reddish yellow very cobbly clay to a
depth of 90 inches,

Loberg soils are moderately sloping to steep and are
on the dissected edges of the terraces. These soils typi-
cally have 4 inches of forest litter on the surface, The
mineral surface layer is light-gray stony loam 6 inches
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thick. The subsoil is brown, yellowish-brown, and
grayish-brown cobbly clay loam 47 inches thick. The
substratum is light gray very cobbly clay loam.

Tenex soils are moderately sloping and hilly and
are on the dissected edges of the terraces. These soils
typically have 114 inches of forest litter on the surface.
The mineral surface layer is light-gray sandy loam
about one-half inch thick. The upper part of the
subsoil is pale-brown cobbly loam about 4 inches thick,
the middle part is light yellowish-brown cobbly light
clay loam 19 inches thick, and the lower part is light
yellowish-brown very gravelly sandy loam about 28
inches thick.

Mikesell, Mord, and Swifton soils are on the dis-
sected terrace edges. Mikesell soils are near areas of
shale bedrock. Mord soils are mainly in grass parks
and aspen groves, Swifton soils are on foot slopes.

Most areas of this association are used as woodland
and grazeable woodland. This association is the main
timber harvest area, partly because of the moderate
slopes and easy access. In areas of grazeable woodland,
usable forage production is limited by high crown
density. This association has high esthetic value. It
als%{ is valuable watershed because of the high snow-
pack.

3. Loberg-Mord-Rock outcrop association

Deep, hilly to very steep, well-drained stony loams
formed in material derived from glacial till and col-
luvium; on mountains

This association is south of East Glacier Park. The
topography consists of high rocky ridges, steep and
very steep mountain foot slopes, and hilly and steep
glacial moraines. The parent material weathered
mainly from sandstone, limestone, and shale. Slopes
are simple and complex and range from 8 to 60 percent.
Elevation ranges from 5,000 to 6,500 feet, and the
mean annual precipitation is 20 to 30 inches.

This association occupies about 1.5 percent of the
survey area, or about 25,600 acres. It is about 30 per-
cent Loberg soils, 30 percent Mord soils, and 20 per-
cent Rock outcrop. The remaining 20 percent is Adel,
Swifton, and Whitore soils.

Loberg soils are moderately steep to very steep and
are mainly on south-facing hillsides and foot slopes.
These soils typically have 4 inches of organic material
on the surface. The mineral surface layer is light-gray
stony loam 6 inches thick. The subsoil is brown cobbly
clay loam about 47 inches thick. The substratum is
light-gray very cobbly clay loam that is caleareous
below a depth of 40 inches in many places.

Mord soils are moderately sloping to steep and are
mainly on south- and east-facing hillsides and foot
slopes. Typically, the upper part of the surface layer
is dark-gray stony loam 7 inches thick, and the lower
part is grayish-brown loam 9 inches thick. The sub-
soil, to a depth of 60 inches, is brown silty clay with
some cobbles and pebbles.

Rock outcrop is steep and very steep in fairly large
areas on hillsides, ridgetops, and talus slopes, and is
in small areas among Loberg and Mord soils. The
talus slopes are mainly sandstone and limestone. The
bedrock is mainly sandstone, limestone, and shale.

Adel soils are on foot slopes and the lee side of rock

ridges. Swifton soils are in areas similar to those of
the Loberg soils. Whitore soils are somewhat droughty
and are mainly near areas of limestone bedrock.

Areas of this association are used as woodland,
grazeable woodland, and range. About one-third of the
area has stands of commercial timber. Several areas
are old burned-out forests that have only a few scat-
tered trees or stands of young trees. The areas of
Mord soils in this association are mainly rough fescue
range, but a few areas have an overstory of aspen.
This association has high esthetic value and is also
valuable watershed.

4. Adel-Babb-Hanson association

Deep, undulating to steep, well-drained loams, cobbly
loams, and stony loams formed in material derived
from glacial till, colluvium, and alluvium,; on uplands
adjacent to the mountains

This association is north of East Glacier Park. The
topography consists mainly of glacial moraines and
dissected glacial outwash terraces. The parent material
weathered mainly from argillite, quartzite, and lime-
stone. Slopes are simple to complex. They range from
2 to 85 percent. Elevation ranges from 4,500 to 6,000
feet, and the mean annual precipitation is 15 to 24
inches.

This association occupies about 3 percent of the area,
51,200 acres. It is about 40 percent Adel soils, 40 per-
cent Babb soils, and 10 percent Hanson soils. The re-
maining 10 percent is Mord and Nettleton soils.

Adel soils are mainly in concave areas. Typically,
the surface layer is very dark gray loam 26 inches
thick. The subsoil is dark grayish-brown loam 14
inches thick. The substratum is grayish-brown light
clay loam.

Babb soils are mainly on the sides of hills and ridges
and on tops of rounded knolls. Typically, the surface
layer is black cobbly loam 7 inches thick. The subsoil
is dark grayish-brown gravelly loam 14 inches thick.
;I‘he substratum is white, calcareous gravelly or cobbly
oam,

Hanson soils are on the tops of ridges and knolls
and on south-facing side slopes. Typically, the surface
layer is dark grayish-brown stony loam 12 inches
thick. The underlying material is light gray and white,
calcareous very stony loam.

Mord soils are on foot slopes; they have a subsoil of
silty clay. Nettleton soils are near areas of shale; they
have a surface layer of clay loam. Many small, poorly
drained closed basins, intermittent lakes, and shallow
lakes are also within areas of this association.

Most areas of this association are used for range.
Rough fescue is the dominant grass. There is an over-
story of aspen and an understory of grass, forbs, and
shrubs in 30 to 50 percent of the area. Other impor-
tant uses of this association are wildlife habitat, recre-
ation, and watershed.

5. Raynesford-W hitore-Hanson association

Deep, undulating to steep, well-drained and somewhat
excessively drained gravelly, cobbly, and stony loams
formed in material derived from glacial till, colluvium,
and alluvium; on uplands adjacent to the mountains

This association is on uplands adjacent to the moun-
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tains near Heart Butte. The topography consists of
glacial moraines and dissected glacial outwash ter-
races. The parent material weathered mainly from
limestone. Slopes are simple to complex. They range
mainly from 2 to 35 percent, but in a few areas are
as much as 60 percent. Elevation ranges from 4,300
to 5,200 feet, and the mean annual precipitation is
15 to 20 inches.

This association occupies about 2 percent of the sur-
vey area, or about 34,200 acres. It is about 30 percent
Raynesford soils, 80 percent Whitore soils, and 20 per-
cent Hanson soils. The remaining 20 percent is Bear
Lake, Bridger, and Fifer soils.

Raynesford soils are mainly in concave areas. These
soils are well drained. Typically, the surface layer is
dark-gray gravelly loam 9 inches thick. The substratum
is light-gray and pale-yellow, calcareous gravelly loam.

Whitore soils are on north-, east-, and west-facing
side slopes. The soils are somewhat excessively drained.
They typically have about 1 inch of forest litter on the
surface. The mineral surface layer is dark-gray cobbly
loam 2 inches thick. The subsoil is brown cobbly clay
loam 5 inches thick. The substratum, to a depth of 60
inches, is light-gray and light olive-gray, caleareous
cobbly clay loam that is about 45 percent cobbles and
stones.

Hanson soils are mainly on south-facing side slopes
and on knolls and ridgetops. These soils are well
drained. Typically, the surface layer is dark grayish-
brown stony loam 12 inches thick. The underlying
;naterial is light gray and white, calcareous very stony
oam,

Poorly drained Bear Lake soils are in closed basins
and swales. Bridger soils have a dark colored surface
layer and a thick subsoil of brown clay loam; they are
mainly associated with local areas of glacial till from
sandstone. Fifer soils are underlain by shale or sand-
stone at a shallow depth.

Most areas of this association are used for range,
woodland, and grazable woodland. Most of the Whit-
ore soils have an overstory of limber and lodgepole
pine, but there are some areas of Douglas-fir and aspen.
The understory is bluebunch wheatgrass and fescue,
Idaho fescue, forbs, and shrubs. The Raynesford and
Hanson soils are mainly in range of bluebunch wheat-
grass and rough fescue.

Dominantly Deep to Shallow, Well-Drained to
Excessively Drained, Nearly Level to Very Steep
Seils on Uplands

Sixteen soil associations are in this group. The soils
of these associations are on glacial moraines, old stream
and lake terraces, and dissected shale or sandstone up-
lands. The mean annual precipitation is 12 to 20 inches,
elevation ranges from 3,500 to 6,000 feet, and the
growing season is 60 to 110 days. These associations
mainly are used as range and for dryland small grain
crops; however, some areas are irrigated and used
for small grain, hay, and tame pasture. Native vege-
tation is tall, mid, and short grasses.

6. Leavitt-Burnette association
Deep, nearly level to steep, well-drained loams, cobbly

loams, and stony loams formed in material derived
from glacial till and old alluvium,; on uplands

This association is northeast of Babb along the
Canadian border and east of East Glacier Park. The
topography consists of glacial moraines and glacial
outwash terraces and fans. The parent material weath-
ered from a variety of bedrock. Slopes are simple to
complex; they range from 0 to 35 percent but are
mainly 2 to 15 percent. Elevation ranges from 4,500
to 6,000 feet, and the mean annual precipitation is
15 to 20 inches.

This association occupies about 9 percent of the sur-
vey area, or about 153,800 acres. It is about 50 percent
Leavitt soils and 20 percent Burnette soils. The remain-
ing 30 percent is Adel and Nettleton soils.

Leavitt soils typically have a surface layer of very
dark gray loam or cobbly loam 7 inches thick. The
subsoil is grayish-brown clay loam 21 inches thick. The
substratum is grayish-brown, calareous clay loam.

Most areas of Burnette soils are east of East Glacier
Park. Typically the surface layer is very dark grayish-
brown loam or stony loam 15 inches thick. The subsoil
ig grayish-brown and olive-gray clay 17 inches thick.
The substratum is gray and olive-gray clay.

Adel and Nettleton soils are mainly in concave areas.
Adel soils are similar in texture to, and are associated
with, Leavitt soils. Nettleton soils are similar in tex-
ture to, and are associated with, Burnette soils. )

This association is used mainly for range. The major
native grass is rough fescue. A few areas of this asso-
ciation are used for hay and tame pasture. A number of
small lakes in areas of this association provide habitat
for waterfowl, mainly during migration in fall and
spring.

7. Hanson-Babb association

Deep, hilly and steep, well-drained stony and cobbly
loams formed in material derived from glacial till; on
uplands

This association is east of Duck Lake and west of
Browning. The topography consists mainly of termn}al
moraines. The parent material is of mixed origin.
Slopes are complex; they range from 2 to 85 percent
but are mainly 8 to 35 percent. Elevation ranges from
4,500 to 6,000 feet, and the mean annual precipitation
is 15 to 20 inches.

This association occupies about 3 percent of the sur-
vey area, or about 51,200 acres. It is about 50 peycgent
Hanson soils and 40 percent Babb soils. The remaining
10 percent is Adel and Libeg soils.

Hanson soils are in areas on the tops of knolls and
ridges and on south-facing side slopes. Typically, the
surface layer is dark grayish-brown stony loam 12
inches thick. The underlying material is light-gray and
white, calcareous very stony loam. ) i

Babb soils are on north-, east-, and west-facing side
slopes. Typically, the surface layer is black cobbly loam
7 inches thick. The subsoil is dark grayish-brown grav-
elly or cobbly loam 14 inches thick. The substratum is
white, calcareous gravelly or cobbly loam. )

Adel soils are in swales and basins. Libeg soils are
similar to Hanson soils except that the underlying ma-
terial is not calcareous. .

This association is used mainly for range. The main
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native grass is rough fescue, but bluebunch wheatgrass
is common in some areas of Hanson soils.

8. Michelson-Redchief-Pishkun association

Deep, nearly level to very steep, well-drained to exces-
sively drained cobbly and gravelly loams formed in old
olluvium and material derived from glacial till; on
dissected uplands

This association is around the headwaters of the Milk
River. The topography consists of a series of nearly
level to gently sloping terraces, remnants, and moder-
ately sloping to very steep valley sides. The parent ma-
terial is of mixed origin. Slopes range from 0 to 50
percent. Elevation ranges from 4,800 to 6,000 feet, and
the mean annual precipitation is 15 to 20 inches.

This association occupies about 8 percent of the sur-
vey area, or about 136,800 acres. It is about 40 percent
Michelson soils, 30 percent Redchief soils, and 15 per-
cent Pishkun soils. The remaining 15 percent is Adel
and Fifer soils.

Michelson soils are nearly level to moderately sloping.
These soils are well drained. Typically, the surface
layer is very dark grayish-brown cobbly loam 5 inches
thick. The subsoil is yellowish-brown clay loam 13
inches thick. The upper part of the substratum is pink
clay loam 20 inches thick, and the lower part is light-
brown very gravelly sandy clay loam and sandy clay.

Redchief soils are nearly level to moderately sloping.
They are well drained. Typically, the surface layer is
black and dark grayish-brown cobbly loam 7 inches
thick. The upper part of the subsoil is yellowish-brown
gravelly clay loam 6 inches thick, the middle part is
strong-brown and yellowish-red gravelly clay 21 inches
thick, and the lower part is light reddish-brown very
gravelly clay 26 inches thick.

Pishkun soils are moderately steep to very steep. They
are excessively drained. Typically, the surface layer is
very dark grayish-brown and pale brown gravelly loam
10 inches thick. The substratum is light brownish-gray
very gravelly loam.

Adel soils are in areas on foot slopes and in small
pockets on the valley sides, Fifer soils, also on the val-
ley sides, are loam that is shallow over shale.

This association is used mainly for range. The main
native grass is rough fescue, but bluebunch wheatgrass
is common in the areas of Pishkun soils. A few areas of
the Michelson and Redchief soils are used for tame
pasture.

9. Fifer-Adel association

Shallow and deep, hilly and steep, well-drained and
somewhat excesswely drained loams formed in mate-
rials weathered from shale; on uplands

This association is near the head of Milk River where
stream dissection has removed the old alluvial mantle
and cut into the underlying shale. The parent material
weathered mainly from shale and fine-grained sand-
stone, but some of the material is remnants of the over-
lying alluvium. Slopes range mainly from 8 to 35
percent. Elevation ranges from 4,500 to 5,500 feet, and
the mean annual precipitation is 15 to 20 inches.

This association occupies about 1.5 percent of the
survey area, or about 25,600 acres. It is about 50 per-
cent Fifer soils and 30 percent Adel soils. The remain-

ing 20 percent is Bynum, Cheadle, Michelson, and
Pishkun soils.

Fifer soils are shallow over shale. They are some-
what excessively drained. Typically, the surface layer
is dark-gray loam 6 inches thick. The underlying mate-
rial is gray and greenish-gray silty clay loam that
grades to greenish-gray shale at a depth of 20 inches.

Adel soils are deep and well drained. These soils are
on foot slopes, in swales, and on north-facing side
slopes. Typically, the surface layer is very dark gray
loam 26 inches thick. The subsoil is dark grayish-brown
loam 14 inches thick. The substratum is grayish-brown
light clay loam.

Bynum soils are moderately deep over shale. Cheadle
soils are shallow over sandstone. Michelson and Pish-
kun soils are deep and formed in remnants of old allu-
vium.

This association is used mainly for range. The major
native grass is rough fescue.

10. Michelson-Pishkun association

Deep, nearly level to very steep, well-drained to exces-
sively drained cobbly loams and gravelly loams formed
i old alluvium, on dissected uplands

This association is in the north-central part of the
survey area along the Canadian border. The topography
mainly is a series of broad, smooth terraces dissected
at intervals by deeply entrenched intermittent streams.
The parent material weathered from a variety of bed-
rock. Slopes are simple to complex. They range from 0
to 50 percent. Elevation ranges from 4,400 to 4,800 feet,
and the mean annual precipitation is 15 to 20 inches.

This association occupies about 2 percent of the sur-
vey area, or about 34,200 acres. It is about 70 percent
Michelson soils and 15 percent Pishkun soils. The re-
maining 15 percent is Adel and Bynum soils.

Michelson soils are mainly nearly level to gently slop-
ing, but in a few areas they are moderately sloping or
moderately steep. They are well drained. Typically, the
surface layer is very dark grayish-brown cobbly loam
138 inches thick. The upper part of the substratum is
pink clay loam 20 inches thick, and the lower part is
lilght brown very gravelly sandy clay loam and sandy
clay.

Pishkun soils are moderately steep to very steep. They
are excessively drained. Typically, the surface layer is
very dark grayish-brown and pale-brown gravelly loam
10 inches thick. The underlying material is light
brownish-gray very gravelly loam,

Adel soils are on foot slopes and in swales. Bynum
soils are moderately deep over shale,

Most areas of this association are used for dryland
small grain. Wetness during harvest and the possibility
of frost are limitations for growing small grain. Some
areas, mainly Piskhun soils, are used as range. The
main native grasses are rough fescue and bluebunch
wheatgrass.

11. Timberg-Litimber-Kuro association

Deep to shallow, gently sloping to hilly, well-drained
clay loams and cobbly clay loams formed in material
derived from red shale and alluvium; on dissected up-
lands

This association is in the central part of the survey
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area. The topography consists of red shale uplands and
adjacent stream terraces that were formed by material
weathered from red shale and mixed with cobbly and
gravelly alluvium from higher terraces. Slopes are
short and complex or long and smooth ; they range from
12 to 15 percent. Elevation ranges from 4,200 to 4,800
feet, and the mean annual precipitation is 14 to 16
inches.

This association occupies about 2 percent of the sur-
vey area, or about 34,200 acres. It is about 85 percent
Timberg soils, 85 percent Litimber soils, and 15 percent
Kuro soils, The remaining 15 percent is Farnuf, Reeder,
and Rhoades soils and areas of Shale outcrop.

Timberg soils are moderately deep over shale and are
gently sloping. Typically, the surface layer is brown
clay loam 7 inches thick. The subsoil is reddish-brown
clay loam and silty clay 14 inches thick. The substratum
is reddish-brown silty clay that grades to light red
shale at a depth of 32 inches.

Litimber soils are deep and are on fans and local ter-
races. Typically, the surface layer is 4 inches thick, the
upper part is dark grayish-brown loam, and the lower
part is reddish-brown clay loam. The subsoil is reddish-
brown clay loam 13 inches thick. The substratum is pink
and light reddish-brown clay loam.

Kuro soils are shallow over shale and are in south-
facing areas and on the tops of ridges and knolls. Slopes
are 4 to 15 percent. Typically, the surface layer is light
reddlsh-brown clay loam 7 inches thick. The underlying
material is weak-red and pale-yellow clay loam that
grades to shale at a depth of 15 inches.

Farnuf and Reeder soils are similar to Litimber and

Timberg soils except that they have a surface layer of
loam and silt loam. Rhoades soils have a very slowly
permeable subsoil and are in small areas on foot slopes
and along intermittent streams.
_ This association is used mainly for range. The dom-
inant native grasses are rough fescue, western wheat-
grass, and green needlegrass. Some areas of this
association are used for dryland small grain.

12. Farnuf-Cabba-Reeder association

Deep to shallow, nearly level to steep, well-drained cob-
bly loams, loams, and silt loams formed in old alluvium
and material weathered from shale; on uplands

This association is in the north-central part of the
survey area. The topography consists of dissected old
alluvial terraces and shale uplands. Slopes are simple to
complex. They range from 0 to 50 percent. Elevation
ranges from 4,200 to 5,000 feet, and the mean annual
precipitation is 14 to 16 inches.

This association occupies about 5 percent of the sur-
vey area, or about 85,500 acres, It is about 50 percent
Farnuf soils, 20 percent Cabba soils, and 10 percent
Reeder soils. The remaining 20 percent is Arnegard
soils and areas of Terrace escarpments, Saline land,
and Shale outerop.

Farnuf soils are deep and mainly nearly level to mod-
erately sloping. Typically, the surface layer is dark
grayish-brown cobbly loam 4 inches thick. The subsoil
is brown clay loam 12 inches thick. The substratum is
}1ght brownish-gray light clay loam and gravelly sandy
oam,

Cabba soils are shallow over shale and are undulating

to steep. Typically, the surface layer is grayish-brown
heavy loam 3 inches thick. The underlying material is
light brownish-gray and white loam that grades to soft
shale at a depth of 18 inches.

Reeder soils are moderately deep over shale and are
undulating or rolling. Typically, the surface layer is
dark grayish-brown silt loam 6 inches thick. The subsoil
is brown silty clay loam 11 inches thick. The substratum
is light-gray silt loam that grades to shale at a depth
of 38 inches.

Arnegard soils are on foot slopes and in swales. Ter-
race escarpments, Saline land, and Shale outcrop are
steep and very steep land types.

This association is used mainly for range, but some
areas are used for dryland small grain and tame pas-
ture. The dominant native grasses are rough fescue
and bluebunch wheatgrass.

13. Raynesford-Hanson association

Deep, undulating to steep, well-drained gravelly and
stony loams formed in material derived from glacial
till; on uplands

This association is in the glacial uplands north and
east of Heart Butte. The topography mainly consists
of broad, rolling and hilly glacial moraines. There are
also some steep valley sides. The parent material
weathered mainly from limestone. Slopes are complex.
They range from 2 to 35 percent. Elevation ranges from
4,000 to 5,000 feet, and the mean annual precipitation
is 15 to 20 inches,

This association occupies about 8 percent of the sur-
vey area, or about 51,200 acres. It is about 45 percent
Raynesford soils and 35 percent Hanson soils. The re-
maining 20 percent is Bear Lake, Bynum, Castner, and
Utica soils.

Raynesford soils mainly are on foot slopes, in swales,
and on north-facing side slopes. Typically, the surface
layer is dark-gray and dark grayish-brown gravelly
loam 9 inches thick. The underlying material is light-
gray and pale-yellow, calcareous gravelly loam.

Hanson soils are on the tops of ridges and knolls and
on south-facing side slopes. Typically, the surface layer
is dark grayish-brown stony loam 12 inches thick. The
underlying material is light-gray and white, calcareous
very stony loam.

Poorly drained Bear Lake soils are in basins. Bynum
soils are silt loam that is moderately deep over shale.
Castner soils are shallow over hard sandstone. Utica
soils are very gravelly soils and are on glacial outwash
terraces.

Most areas of this association are used for range.
The dominant native grasses are rough fescue and blue-
bunch wheatgrass. Creeping juniper, a prostrate shrub,
is common in areas of this association.

14. Fairfield-Cabba-Martinsdale association

Deep, nearly level to moderately sloping, well-drained
gravelly loams, loams, and gravelly clay loams formed in
old alluvium and shallow, rolling to very steep loams
formed in material weathered from shale; on uplands

This association is in the central part of the survey
area. The topography consists of old alluvial terraces
that are dissected by streams. Slopes are long and
smooth or short and complex. They range from 0 to 15
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percent. Elevation ranges from 8,800 to 4,500 feet, and
the mean annual precipitation is 12 to 14 inches.

This association occupies about 9.5 percent of the
survey area, or about 162,400 acres. It is about 30 per-
cent Fairfield soils, 25 percent Cabba soils, and 20
percent Martinsdale soils. The remaining 25 percent is
Absher, Castner, and Wayden soils and areas of Ter-
race escarpments, Saline land, and Wet land.

Fairfield soils are deep and mainly nearly level to
moderately sloping. Typically, the surface layer is dark-
gray gravelly loam 4 inches thick. The subsoil is brown
gravelly clay loam 6 inches thick. The substratum is
mostly white, calcareous clay loam to a depth of 60
inches.

Cabba soils are shallow over shale, are rolling to very
steep and are on valley sides. Typically, the surface
layer is grayish-brown heavy loam 8 inches thick. The
underlying material is light brownish-gray and white
loam that grades to soft shale at a depth of 18 inches.

Martinsdale soils are deep and mainly gently sloping
to moderately steep. Typically, the surface layer is
grayish-brown gravelly clay loam 6 inches thick. The
subsoil is dark grayish-brown and light-gray gravelly
clay loam 18 inches thick. The substratum is light-gray
iand white gravelly clay loam and gravelly sandy clay
oam.

Absher soils have a very slowly permeable subsoil.
Castner and Wayden soils are shallow over sandstone
and over shale, respectively, Terrace escarpments, Sa-
}Cine land, and Wet land are steep and very steep land

ypes.

Most areas of the Fairfield and Martinsdale soils in
the association are used for dryland small grain. Some
areas of these soils have good potential for irrigation.
The rest of the association is used for range. The main
native grass is bluebunch wheatgrass.

15. Fairfield-Martinsdale association

Deep, nearly level to moderately sloping, well-drained
gravelly loams and loams formed in old alluvium; on
terraces in the uplands

This association is in the central and northeastern
parts of the survey area. The topography consists of
old terraces that have had little stream dissection, and
it includes the edges of steep terraces and adjacent
valley sides. Slopes are long and smooth and range from
nearly level to moderately sloping, but they are mostly
nearly level or gently sloping. They range from 0 to 8
percent. Elevation ranges from 3,800 to 4,500 feet, and
the mean annual precipitation is 12 to 14 inches.

This association occupies about 12 percent of the
survey area, or about 205.100 acres. It is about 50 per-
cent Fairfield soils and 25 percent Martinsdale soils.
The remaining 25 percent is mainly Terrace escarp-
ments and some areas of Wet land, Saline land, and
Rock outcrop.

Fairfield soils typically have a surface layer of dark-
gray gravelly loam 4 inches thick. The subsoil is brown
gravelly clay loam 6 inches thick. The substratum is
mostly white, calcareous clay loam to a depth of 60
inches.

Martinsdale soils typically have a surface layer of
grayish-brown loam 6 inches thick. The subsoil is dark
grayish-brown clay loam 18 inches thick. The sub-

stratum is light-gray and white gravelly clay loam and
gravelly sandy clay loam.

Terrace escarpments are mainly steep and very steep.

This association is used mainly for dryland and ir-
rigated crops. The Two Medicine Irrigation PrOcht, an
area of about 15,000 acres west of Cut Bank, mainly is
made up of areas of Fairfield soils. The main dryland
crop is small grain, and the main irrigated crops are
hay, pasture, and small grain. Large areas of this as-
sociation have potential for development through irriga-
tion.

16. Williams-Zahl association

Deep, undulating to steep, well-drained and excessively
drained cobbly loams and loams formed in glacial till;
on uplands

This association is in the south-central part of the
survey area. The topography consists of glacial mo-
raines and minor glacial outwash terraces and fans.
The parent material is from mixed rock sources. Slopes
are complex. They range from 2 to 35 percent. Eleva-
tion ranges from 4,000 to 4,600 feet, and the mean
annual precipitation is 14 to 16 inches.

This association occupies about 9 percent of the sur-
vey area, or about 153,800 acres. It is about 70 percgnt
Williams soils and 20 percent Zahl soils. The remaining
10 percent is Arnegard and Beaverton soils,

Williams soils are well drained and are in areas
throughout the association, except on the tops of
ridges and knolls and on steep south-facing side slopes.
Typically, the surface layer is dark-gray cobbly loam
3 inches thick. The subsoil is dark-brown and grayish-
brown clay loam 18 inches thick. The substratum is
grayish brown clay loam.

Zahl soils are excessively drained soils and are on
the tops of knolls and ridges and on south-facing side
slopes. Typically, the surface layer is dark grayish-
brown cobbly loam 5 inches thick. The underlying
material is mainly grayish-brown gravelly loam.

The well-drained Arnegard soils are on foot slopes
and in swales. Beaverton soils are on the outwash ter-
races and fans. They have a very gravelly subsoil and
substratum.

Most areas of this association are used for range. The
dominant native grass is bluebunch wheatgrass. Some
areas of this association are used for small grain, and
many other areas are suited to this use.

17. Pendroy-Ethridge-Linnet association

Deep, nearly level to moderately sloping, well-drained
clays and silty cloy loams formed in glacial lake sedi-
ment,; on old glacial lake plains in the uplands

This association is north and south of the town of
Cut Bank. The topography consists of a large glacial
lake plain broken by the narrow, deeply entrenched
valleys of Cut Bank, Two Medicine, and Birch Creeks.
Slopes are simple and mainly long and smooth. They
range from 0 to 8 percent. Elevation ranges from 3.600
to 4,000 feet, and the mean annual precipitation is 12 to
14 inches.

This association occupies about 6.5 percent of the
survey area, or about 111,100 acres. It is about 30 per-
cent Pendroy soils, 30 percent Ethridge soils, and 20
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percent Linnet soils. The remaining 20 percent is
Brockway and Scobey soils.

Pendroy soils typically have a surface layer of light
brownish-gray clay 5 inches thick, The underlying ma-
terial is light brownish-gray and olive clay.

Ethridge soils typically have a surface layer of
grayish-brown silty clay loam 5 inches thick. The sub-
soil is dark grayish-brown silty clay 12 inches thick.
The substratum is stratified, very pale brown fine sand
to clay, but it is mostly silty clay loam.

Linnet soils typically have a surface layer of dark
grayish-brown clay 3 inches thick. The subsoil is
grayish-brown clay 11 inches thick. The substratum
is grayish-brown, calcareous clay. In some areas gravel
and sand are below a depth of about 42 inches.

Brockway soils have a surface layer of silt loam.
1Scobey soils are undulating and rolling and are clay

oam,

Most areas of this association are used for cultivated
crops. The most common crop is dryland small grain.
A few small areas are used for range. The soils in areas
of the Badger-Fish Irrigation Project in Pondera
County are used for hay, tame pasture, and small grain.

18. Boxwell-Tanna-Wayden association

Moderately deep and shallow, undulating to hilly, well-
drained and excessively drained silt loams, clay loams,
and loams formed in material weathered from inter-
bedded shale and soft sandstone; on uplands

This association is in the northeastern part of the
survey area. The topography consists of a dissected
shale upland. Slopes are complex. They range from 2 to
35 percent. Elevation ranges from 3,800 to 4,200 feet,
and the mean annual precipitation is 12 to 14 inches.

This association occupies about 2 percent of the sur-
vey area, or about 34,200 acres. It is about 30 percent
Boxwell soils, 30 percent Tanna soils, and 20 percent
Wayden soils. The remaining 20 percent is Absher,
Cabba, and Ethridge soils.

Boxwell soils are moderately deep, well-drained, and
undulating and rolling. Typically the surface layer is
grayish-brown silt loam 5 inches thick. The subsoil is
brown and grayish-brown silty clay loam 9 inches thick.
The substratum is white silt loam to a depth of 28
inches and soft shale below that depth.

Tanna soils are moderately deep, well drained, and
undulating to hilly, Typically, the surface layer is
grayish-brown clay loam 7 inches thick. The subsoil is
grayish-brown silty clay and clay loam 17 inches thick.
The substratum is light brownish-gray heavy clay loam
Elo atgepth of 38 inches and soft, platy shale below that

epth.

Wayden soils are shallow, excessively drained, and
rolling and hilly. Typically, the surface layer is grayish-
brown clay loam 6 inches thick. The underlying mate-
rial is light-gray silty clay to a depth of 18 inches and
shale below that depth.

Absher soils have a very slowly permeable subsoil.
Cabba soils are loam that is shallow over shale, Eth-
ridge soils are deep, gently sloping clay loams and are
on fans and terraces.

Most areas of this association are used for dryland
small grain, but some areas are used for tame pasture
or for range. The dominant native grasses are western

wheatgrass, green needlegrass, and bluebunch wheat-
grass.

19. Attewan-Ethridge-Tally association

Deep, nearly level to moderately sloping, well-drained
sandy loams, silty clay loams, and loams formed in al-
luvium,; on alluvial fans and terraces in the uplands

This association mainly is along Rocky Coulee north
of Cut Bank. The topography consists of stream ter-
races and lake sediment derived mainly from rework-
ing of glacial till. Slopes are simple. They range from
0 to 20 percent. Elevation ranges from 3,600 to 4,300
feet, and the mean annual precipitation is 12 to 14
inches.

This association occupies about 1 percent of the sur-
vey area, or about 17,500 acres. It is about 60 percent
Attewan soils, 15 percent Ethridge soils, and 15 percent
Tally soils. The remaining 10 percent is Absher and
Yetull soils.

Attewan soils typically have a surface layer of
grayish-brown sandy loam 5 inches thick. The subsoil
is grayish-brown sandy clay loam 10 inches thick. The
substratum is grayish-brown sandy clay loam to a depth
gf 231 inches and red, black, and brown sand below that

epth.

Ethridge soils typically have a surface layer of
grayish-brown silty clay loam 5 inches thick. The sub-
soil is dark grayish-brown silty clay 12 inches thick.
The substratum is stratified very pale brown fine sand,
silt, and clay, but it is mostly silty clay loam.

Tally soils typically have a surface layer of dark
grayish-brown sandy loam 4 inches thick. The subsoil
is dark-brown sandy loam 10 inches thick. The sub-
stratum is grayish-brown and brown sandy loam to a
depth of 42 inches and light brownish-gray sand below
that depth.

Absher soils have a very slowly permeable subsoil and
are mainly near Ethridge soils along intermittent
streams. Yetull soils are deep over sand and are mainly
in small areas among Attewan and Tally soils.

Most areas of this association are used for dryland
small grain. A few areas are used for tame pasture or
range.

20. Scobey-Kevin-Zahl association

Deep, undulating to steep, well-drained and excessively
drained loams and clay loams formed in material de-
rwed from glacial till; on uplands

This association is in the northeastern and eastern
parts of the survey area. The topography consists of
terminal and ground moraines and local cutwash fans
and terraces. Slopes are mainly complex, but in places
they are long and gently sloping to moderately sloping.
They range from 2 to 35 percent. The parent material
is from mixed sources. Elevation ranges from 3,600 to
4,300 feet, and the mean annual precipitation is 12 to
14 inches,

This association occupies about 6 percent of the sur-
vey area, or about 102,600 acres. It is about 50 percent
Scobey soils, 30 percent Kevin soils, and 10 percent
Zahl soils. The remaining 10 percent is Arnegard and
Nishon soils.

Scobey soils are well drained and undulating to hilly.
Typically, the surface layer is gray loam 8 inches thick.
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The subsoil is grayish-brown and brown clay loam 12
inches thick. The substratum is grayish-brown and
gray clay loam.

Kevin soils are well drained and undulating to hilly.
Typically, the surface layer is grayish-brown loam 6
inches thick. The subsoil is light brownish-gray clay
loam 4 inches thick. The substratum is light gray and
grayish-brown clay loam and silty clay loam.

Zahl soils are excessively drained and hilly to steep.
Typically, the surface layer is dark grayish-brown clay
loam 5 inches thick. The underlying material is grayish-
brown and light olive-gray clay loam and gravelly loam.

Arnegard soils are well drained and are on foot slopes
and in swales. Nishon soils are poorly drained and fre-
quently ponded and are in very small to large swales
and closed basins.

Most areas of the undulating and rolling soils of this
association are used for dryland small grain, A few
of these areas along the Canadian border are used for
range, as are most of the areas of hilly and steep soils.
A few areas of this association are used for tame pas-
ture. The dominant native grass is bluebunch wheat-
grass.

21. Cabba-Wayden association

Shallow, rolling to steep, well-drained and excessively
drained loams and clay loams formed in material
weathered from shale; on uplands

This association is in the eastern half of the survey
area. The topography consists of dissected uplands,
mainly of shale but also some sandstone. Slopes are
complex. They range from 4 to 45 percent. Elevation
ranges from 3,600 to 4,600 feet, and the mean annual
precipitation is 12 to 14 inches.

This association occupies about 8.5 percent of the
survey area, or about 59,800 acres. It is about 40 per-
cent Cabba soils and 40 percent Wayden soils. The re-
maining 20 percent is 10 percent Rentsac, Boxwell, and
Tanna soils, and 10 percent areas of Rock outerop.

Cabba soils are well drained. Typically, the surface
layer is grayish-brown heavy loam 8 inches thick. The
underlying material is light brownish-gray and white
loam that grades to soft shale at a depth of 18 inches.

Wayden soils are excessively drained. Typically, the
surface layer is grayish-brown clay loam 6 inches thick.
The underlying material is light-gray silty clay to a
depth of 18 inches and shale below that depth.

Rentsac soils are shallow over sandstone. Boxwell
and Tanna soils are moderately deep over shale and are
near Cabba soils and Wayden soils, respectively. The
small areas of Rock outcrop are shale and sandstone
and are nearly barren of vegetation.

Most areas of this association are used for range.
The dominant native grass is western wheatgrass. A
few areas of gently sloping and undulating soils are
used for tame pasture,

Dominantly Deep and Shallow, Somewhat
Excessively Drained to Poorly Drained,
Nearly Level to Very Steep Soils on

Valley Sides, Bottom Lands, and Basins

Three soil associations are in this group. The soils of
these associations contrast with soils in the surrounding

areas in character and usefulness. The soils on valley
sides formed in material weathered from sandstone
and shale. The soils on bottom lands formed in mixed
alluvial material. The soils in basins formed in deep,
strongly alkaline clay and clay loam alluvium and in
lake sediment. Mean annual precipitation is 12 to 20
inches, elevation ranges from 3,400 to 4,800 feet, and
the growing season is 60 to 110 days. The soils in these
associations are used mainly for range, but a few areas
are used for hay, tame pasture, and small grain.

22, Gallatin-Beaverton-Novary association

Deep, nearly level and gently sloping, well-drained to
poorly drained loams and gravelly loams; on bottom
lands

This association is on bottom lands adjacent to the
major streams in the survey area. The parent material
is alluvium from mixed sources. Some of the soils are
underlain by very gravelly sand below a depth of 20
inches. Slopes are simple. They range from 0 to 4 per-
cent. Elevation ranges from 3,600 to 4,800 feet, and the
mean annual precipitation is 14 to 20 inches.

This association occupies about 3 percent of the sur-
vey area, or about 51,200 acres. It is about 35 percent
Gallatin soils, 85 percent Beaverton soils, and 20 per-
cent Novary soils. The remaining 10 percent is Bear
Lake, Bearmouth, and Tinsley soils. The valley of the
South Fork of Milk River is about 70 percent Gallatin
and Novary soils and only 10 percent Beaverton soils.

Gallatin soils are deep, somewhat poorly drained,
and nearly level. Typically, the surface layer is dark-
gray loam 38 inches thick. The underlying material is
%ight—gray stratified loam, sandy loam, and silty clay
oam.

Beaverton soils are well drained, are nearly level to
gently sloping, and are on stream terraces. Typically,
the surface layer is grayish-brown gravelly loam 2
inches thick. The subsoil is dark grayish-brown grav-
elly clay loam and very gravelly clay loam 12 inches
thick. The substratum is grayish-brown very gravelly
loamy sand and very gravelly sand.

Novary soils are deep, are poorly drained, are nearly
level and are on bottom lands. Typically, the surface
layer is dark-gray and gray loam and silt loam 26
inches thick. The underlying material is stratified silt
loam, silty clay loam, and sandy loam.

Bear Lake soils are deep and poorly drained and have
a calcareous substratum. Bearmouth soils mainly are in
the Saint Mary River Valley. They are similar to Bea-
verton soils but have a subsoil of very gravelly loam.
Tinsley soils are very gravelly sand below a depth of
about 12 inches.

Areas of this association are used mainly for range.
A few areas are used for tame pasture, irrigated hay,
and small grain. Many areas can be improved through
drainage, reseeding, irrigation, and range management.

23. Vanda-Absher-Saline land association

Deep, nearly level and gently sloping, well-drained and
poorly drained clays or clay loams, in basins

This association is in the eastern part of the survey
area. The topography consists mainly of large depres-
sions and nearly level intermittent stream valleys. The
parent material is strongly alkaline clay and clay loam
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alluvium and lake sediment. Slopes are simple. They
range from 0 to 4 percent. The mean annual precipita-
tion is 12 to 14 inches.

This association occupies about 1 percent of the sur-
vey area, or about 17,100 acres. It is about 50 percent
Vanda soils, 20 percent Absher soils, and 20 percent
Saline land. The remaining 10 percent is Pendroy soils
and Playas.

Vanda soils typically have a surface layer of light
bro_wn_lshtgray clay 5 inches thick. The underlying ma-
terial is light olive-gray, alkaline clay.

Absher soils mainly are near Little Rocky Coulee in
the east-central part of the survey area. Typically, the
surface layer is light-gray and dark grayish-brown
loam and clay loam 2 inches thick. The subsoil is
grayish-brown clay loam 12 inches thick. The sub-
?tratum is strongly alkaline, light brownish-gray clay
oam.

Saline land, a miscellaneous land type, is mainly deep
clay loams that are poorly drained and moderately to
s’prongly saline. Saline land is in all areas of this asso-
ciation.

Pendroy soils are deep, moderately alkaline clay.
Playas are nearly barren clay.

This association is suited to range. Careful manage-
ment to prevent overuse or grazing when the soil is
wet helps to maintain good surface condition and pre-
vents ponding and runoff.

24. Cabba-Rentsac-Rock outcrop association

Shallow, steep and very steep, well-drained to exces-
siwely drained loams and stony loams formed in ma-
tqgw,l weathered from shale and sandstone; on valley
sides

This association is on the sides of valleys of deeply
entrenched major streams in the uplands of the survey
area. The parent material weathered mainly from sand-
stone and shale, but in places the bedrock has a thick
mantle of alluvium or glacial till. Slopes are complex.
They range from 15 to 60 percent. The mean annual
precipitation is 12 to 15 inches. The growing season is
90 to 110 days.

This association occupies about 2 percent of the sur-
vey area, or about 34,200 acres. It is about 30 percent
Cabba soils, 80 percent Rentsac soils, and 30 percent
chk outcrop. The remaining 10 percent is Sunburst
soils and areas of Mixed alluvial land.

Cabba soils are shallow over shale. Typically, the sur-
face layer is grayish-brown heavy loam 8 inches thick.
The underlying material is light brownish-gray and
white loam that grades to soft shale at a depth of 18
inches.

Rentsac soils are shallow over sandstone. Typically,
!:he surface layer is light brownish-gray stony loam 3
inches thick. The underlying material is light yellowish-
brown stony loam and stony sandy loam. Hard sand-
stone is at a depth of 18 inches.

Rock outerop of both sandstone and shale is steep
and very steep in small and rather large areas through-
out the valley sides. These areas are nearly barren.

_Sunburst soils are deep clay and formed in the glacial
till on mantled valley sides. Mixed alluvial land is
narrow strips of alluvium along the streams.

Avreas of this association are used mainly for range,
although some areas are inaccessible to livestock. Run-
off is very rapid, and geologic erosion is active. Careful
grazing management is needed.

Descriptions of the Soils

This section describes the soil series and mapping
units in the Area. Each soil series is described in de-
tail, and then, briefly, each mapping unit in that series.
Unless it is specifically mentioned otherwise, it is to be
assumed 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 nec-
essary 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, which is the sequence of layers
from the surface downward to rock or other underlying
material. Each 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. Color terms are for dry soil unless otherwise
stated. The profile described in the series is representa-
tive for mapping units in that series. If the profile of
a given mapping unit is different from the one de-
scribed 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.

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

Preceding the name of each mapping unit is a symbol
that identifies the mapping unit on the detailed soil
map. Listed at the end of each description of a mapping
unit is the capability unit or subclass, range site, and
woodland group or windbreak suitabilitv group in
which the mapping unit has been placed, The page for
the description of each capability unit or subclass, range
site, windbreak suitability group, or other interpreta-
tive group can be found by referring to the “Guide to
Mapping Units” at the back of this survey.

Mapping units in the survey area are placed into
groups of medium intensity or low intensity, accord-
ing to the expected degree of land use and the relative
uniformity of soil within the mapping unit. Units of
medium intensity have an intensive land use and are
mainly phases of soils in a series and soil complexes
that have a uniform soil pattern and consist of soils
that do not contrast. Units of Jow intensity have less
intensive land use and are mainly soil associations, un-
differentiated groups, and land types.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Manv of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information about
the terminology and methods of soil mapping can be
obtained from the Soil Survey Manual (10).1

*Ttalic numbers in parentheses refer to Literature Cited, p. 158.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

s;lf\r%lrﬁ)l Soil Acres |Percent S%naﬁ)l Soil Acres |Percent
Ac Absher complex - _______ 21,880 18| Eg Ethridge silty clay loam, 0 to 2
Ad Adel loam, 0 to 4 percent slopes —_ 1,490 bl percent slopes ——.— o ________ 5,960 0.3
Ae Adel loam, 4 to 10 percent slopes - 1,960 1 Eh Ethridge silty clay loam, 2 to 4
AB Adel-Babb complex, hilly ___.____ 13,370 1.3 percent slopes — - ____ 6,430 4
AF Adel-Fifer association, hilly ______ 16,040 9 Em Ethridge-Absher clay loams, 0 to
AL Adel-Hanson complex, hilly ... 8,740 2 2 percent slopes - __._ 11,760 T
Ag Arnegard loam, 0 to 2 percent Fa Fairfield loam, 0 to 2 percent
slopes 1,260 1 slopes 460 *)
Ah Arnegard loam, 2 to 8 percent Fb Fairfield loam, 2 to 4 percent
slopes 1,090 1 slopes 6,660 4
Ak Attewan sandy loam, 0 to 4 Fe Fairfield loam, 4 to 8 percent
percent slopes - ____ 8,080 5 slopes 3,310 2
Am Attewan sandy loam, 4 to 8 Fd Fairfield gravelly loam, 0 to 2
percent SlOPeS —— oo 3,820 2 percent slopes ——— ool 35,580 2.1
An Attewan loam, 0 to 4 percent Fe Fairfield gravelly loam, 2 to 4
slopes 1,750 a1 percent Slopes — oo c—eee 28,000 1.6
Ao Attewan loam, 4 to 8 percent Ff Fairfield gravelly loam, 4 to 8
slopes 1,270 1 percent S10PES — v 28,220 1.7
Ba Babb cobbly loam, undulating ____ 1,650 1 Fq Fairfield cobbly loam, 0 to 4
Bb Babb cobbly loam, gently rolling __ 9,290 5 percent slopes ————_________ 800 Q)
BC Babb cobbly loam, hilly e ___ 13,760 8l Fh Fairfield-Cabba complex, sloping-.. 2,360 A1
BF Babb-Hanson complex, hilly —_—__ 44,410 2.6 Fk Fairfield-Utica gravelly loams,
Bd Babb sandy loam, sandy subsoil 0 to 2 percent slopes ————_____. 1,800 1
variant, undulating —._______ 1,480 1| Fm Farnuf loam, 0 to 2 percent slopes. 940 *)
BG Babb sandy loam, sandy subsoil Fn Farnuf cobbly loam, 0 to 2
variant, hilly . ____________ 1,150 1 percent slopes ______ . 1,550 1
BL Badland 4,550 3 Fo Farnuf cobbly loam, 2 to 4
Be Bear Lake silty clay loam —__..___ 4,630 3 percent slopes — o 9,270 b
Bg Bearmouth gravelly loam, 0 to 4 Fr Farnuf cobbly loam, 4 to 8
percent slopes ___ . ________ 6,100 4 percent slopes .. ________ 20,650 1.2
Bh Beaverton gravelly loam, 0 to 4 Fs Farnuf cobbly loam, 8 to 15
percent slopes -~ 13,560 8 percent slones . ________ 1,210 1
Bk Beaverton-Williams complex, Ft Fifer loam, hilly o ________ 38,330 2
undulating - 740 *) EU Fifer-Cheadle-Rock outerop com-
Bo Boxwell complex, undulating ____ 17,420 1.0 plex, very steep — - 14,220 3
BM Bridger-Mord association, hilly __ 2,910 2 FV Fifer-Raynesford complex, hilly __ 1,930 1
BN Bridger-Rock land association, W Fresh water swamp . _____. 3,410 2
very steep 3,970 2 Ga Gallatin loam 2,040 g
Br Brockway silt loam, 0 to 2 Ge Gapo clay loam 1,720 d
percent slopes - ________ 2,880 2 Gd Gapo clay loam, drained . _. 1,470 1
Bs Brockway silt loam, 2 to 4 GL Garlet stony loam, very steep —-__ 6,890 4
vercent slopes o ________ 4,610 3 HA Hanson stony loam, steep —————__ 10,490 .6
Bt Brockway silt loam, 4 to 8 HF Hanson-Fifer complex, rolling __. 2,430 1
percent slopes . _____________ 2,530 1 HR Hanson-Raynesford complex,
BP Burnette stony loam. hilly o __.__ 20,450 1.2 undulating 9,040 b
Bu Burnette loam, undulating ————___ 630 A Hs Hanson-Raynesford complex,
BW Burnette-Adel association, rolling._ 7,090 4 rolling 15,120 9
Bv Bynum silt loam, undulating _—____ 4,550 Bl Ka Kevin loam, 2 to 4 percent slopes_. 1,380 i
By Bynum-Fifer comnlex, rolling ____ 1,650 A kb Kevin loam, 4 to 8 percent slopes_. 1,830 1
Ca Cabba loam, undulating —________ 12,880 Bl Ke Kevin clay loam, 2 to 4 percent
Cb Cahba loam, hilly . ___ 24,620 1.5 slopes 1,630 d
Ce Cabba-Reeder complex, Kd Kevin clay loam, 4 to 8 percent
undulating 6,500 4 slopes __ 2,040 1
CK Cabba-Rock outerop complex, Ke Kevin clay loam, 8 to 15 percent
very steep 12,960 8 slopes 900 *)
Cn Castner-Cabba complex, sloping - 4.620 3l Kq Kiev loam, 2 to 4 percent slopes—_. 2,310 1
Co Castner-Cabba complex, steep —-.- 3,010 21 Kh Kiev loam, shale substratum,
CR Castner-Rock outcrop complex, 2 to 4 percent slopes —_________ 1,230 1
very steep 2.820 20 Kk Kiev loam, shale substratum,
Ccv Crago-Kiev association, steep —-—- 13,300 8 4 to 8 percent slopes . _____ 7,010 A
De Dimmick clay 1,100 Al Km Kiev loam. shale substratum,
DH Doby-Burnette complex, hilly ____ 7,020 4 8 to 15 percent slopes —________ 870 *)
DL Doby-Hanson complex, rolling —__ 1,620 d Kn Kiev gravelly loam, 0 to 2 percent
DS Doby-Shale outcrop complex, slopes 1,120 1
very steep 6,630 4] Ko Kiev gravelly loam, 2 to 4 percent
pu Dune land 290 *) slopes 4,460 3
Ec Ethridge clay loam, sand sub- Kp Kiev gravelly loam, 4 to 8 percent
stratum, 0 to 2 percent slopes - 1,460 Bl slopes 6,200 4
Ed Ethridge clay loam, sand sub- Kr Kiev gravelly loam, 8 to 15
stratum, 2 to 4 percent slopes __ 8,840 b percent slopes — 1,080 (@)
Ee Ethridge clay loam, sand sub- Ks Kiwanis fine sandy loam _________ 1,640 1
stratum, 4 to 8 percent slopes _. 1,690 i
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synfnabrz)l Soil Acres |Percent syl‘:ln%%l Soil Acres |Percent
Kt Korchea loam, 0 to 2 percent Mw Michelson cobbly loam, 8 to 15
slopes 8,880 0.5 percent slopes 4,210 0.2
Ku Korchea loam, 2 to 4 percent Mx Michelson stony loam, 0 to 4
slopes 870 *) percent slopes ________________ 1,220 i
KY Korchea and Kiwanis soils —______ 4,770 .3 My Mikesell clay loam, hilly - _ 1,650 1
Kw Kuro-Timberg complex, rolling ___ 4,160 2 MZb Mixed alluvial land ___ - 11,590 N
La Leavitt cobbly loam, 0 to 2 Mz Mord loam, sloping — - _____ 1,110 1
percent slopes —_—_____________ 1,250 A MZc Mord stony loam, steep —.____.___ 6,170 4
Lb Leavitt cobbly loam, 2 to 4 NB Nettleton-Burnette association,
percent slopes _—______________ 7,760 5 undulating 3,070 2
Le Leavitt cobbly loam, 4 to 8 NM Nettleton and Mikesell clay loams,
percent slopes ——_____________ 13,320 8 hilly 6,620 4
Ld Leavitt cobbly loam, 8 to 15 Ne Nishon clay loam _______________ 2,280 1
percent slopes ———_____________ 1,700 A No Novary loam - 7,490 4
Le Leavitt complex, undulating _____ 21,800 1.3 PA Peat 320 ")
LF Leavitt complex, hilly —__________ 41,970 25| Pc Pendroy clay, 0 to 2 percent
LG Libeg stony loam, very steep —____ 5,080 .3 slopes 8,230 5
LH Libeg-Adel complex, rolling ______ 1,230 1 Pd Pendroy clay, 2 to 4 percent
Lk Linnet clay, 0 to 2 percent slopes__ 4,300 2 slopes .. 20,400 1.2
Lm Linnet clay, 2 to 4 percent slopes_.. 9,390 S Pe Pendroy clay, 4 to 8 percent
Ln Linnet clay, 4 to 8 percent slopes__ 4,830 3 slopes 4,130 2
Lo Linnet clay, gravelly substratum, P Pendroy clay, shale substratum __ 4,510 .3
0 to 2 percent slopes —_________ 2,010 1 PH Pishkun-Adel association, steep __ 68,190 3.8
Lp Linnet clay, gravelly substratum, PL Playas 530 *)
2 to 4 percent slopes ———-e_____ 900 *) RC Raynesford-Bear Lake complex,
Lr Litimber clay loam, 2 to 4 rolling 2,700 2
percent slopes —..____________ 1,420 1 RD Raynesford-Hanson complex,
Ls Litimber clay loam, 4 to 8 hilly _ 4,830 3
percent slopes ________________ 1,760 1 Re Redchief cobbly loam, gently
Lt Litimber cobbly clay loam, sloping 10,540 6
undulating 2,840 2 Rf Redchief cobbly loam, sloping —._. 1,390 1
Lu Litimber complex, 2 to 8 Rg Reeder silt loam, undulating .. 8,050 b
percent slopes ____ . ________ 4,500 3 Rh Reeder-Arnegard complex,
LV Loberg-Mord association, hilly ___ 9,220 5 undulating . 3,320 2
LW Loberg-Whitore association, RK Rentsac-Rock outcrop complex,
very steep 9,820 .6 very steep 8,030 b
LY Loberg soils, hilly ____________ 23,910 1.4{ Rm Rentsac stony loam, undulating —_ 2,790 2
Ma Martinsdale loam, 0 to 2 Rn Rentsac stony loam, rolling ______ 1,210 ")
percent slopes ________________ 420 ®) Ro Rhoades complex ____ o ___. 18,080 1.1
Mb Martinsdale loam, 2 to 4 RS Riverwash 600 )
percent slopes —_______________ 7,630 4| RT Rock outerop 4.280 2
Mc Martinsdale loam, 4 to 8 SA Saline land 29,150 1.7
percent slopes ________________ 5,980 B Sb Savage clay loam, 0 to 2 percent
Md Martinsdale gravelly loam, slopes ——- 1,040 1
2 to 4 percent slopes —._________ 1,560 A Sc Savage clay loam, 2 to 4 percent
Me Martinsdale clay loam, 0 to 2 slopes 4,200 2
percent slopes —_.____._________ 490 ™| sd Savage clay loam, undulating —__- 7,120 A4
Mt Martinsdale clay loam, 2 to 4 Se Savage-Rhoades clay loams, 0 to
percent slopes ————____________ 5,210 3 4 percent slopes —————— oo 4,900 3
Mg Martinsdale clay loam, 4 to 8 Sf Savage-Wayden clay loams,
percent slopes ________________ 7,760 5 rolling ___ 1,140 1
Mh Martinsdale clay loam, 8 to 15 Sq Scobey clay loam, 2 to 4 percent
percent slopes ____ . ________ 590 Q) slopes ___ 11,208 7
Mk Martinsdale gravelly clay loam, Sh Scobey clay loam, 4 to 8 percent
0 to 2 percent sloves ~_________ 4,650 3 slopes — 4.440 3
Mm Martinsdale gravelly clay loam, Sk Scobey-Kevin loams, undulating —_ 33,690 2.0
2 to 4 percent slopes __________ 12,300 NG Sm Scobey-Kevin loams, rolling —_____ 35,540 2.1
Mn Martinsdale gravelly clay loam, Sn Scobey-Kevin clay loams,
4 to 8 percent slopes __________ 17,360 1.0 undulating — 3,000 2
Mo Michelson loam, 0 to 2 percent SO Scobey-Zahl complex, hilly —______ 13.900 8
slopes 4,220 2] sp Seeped alluvial land __—_________| 10,780 6
Mp Michelson loam, 2 to 4 percent Sr Sherburne gravelly loam, sloping _ 3,760 2
slopes 1,570 | ss Sherburne gravelly loam, steep —- 410 *
Me Michelson loam, 4 to 8 percent ST Stony land 790 *)
slopes 2,610 1 su Sunburst clay, steep ———————___ 13,000 .8
Ms Michelson loam, 8 to 15 percent Sy Swifton-Mikesell association,
slopes _____ 870 ©) hilly 2,740 2
M+ Michelson cobbly loam, 0 to 2 SW Swifton-Mord-Rock land asso-
percent slopes — - _.___ 10,630 6 ciation, very steep —_________ 7,750 b
Mu Michelson cobbly loam, 2 to 4 SX Swifton-Garlet association, hilly — 4,430 3
vercent slopes . ________ 8,910 S| Ta Tally sandy loam, 0 to 2
My Michelson cobbly loam, 4 to 8 percent slopes - ___ 1,630 1
percent slopes . ___________ 18,270 11
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TABLE 1.—Approximate acreage and proportionate extent of the sotls—Continued
serI:g)ol Soil Acres |Percent syngt?ol Soil Acres  |Percent
Tb Tally sandy loam, undulating ____ 1,850 0.1 We Wayden-Absher complex,
Te Tally sandy loam, rolling —_..____ 1,840 1 undulating 3,260 0.2
D0 Tally complex, sloping —________ 4,350 3| wbD Wayden-Shale outerop complex,
Te Tanna clay loam, 2 to 4 steep 12,680 N
percent slopes ——______________ 2,680 21 WE Wet alluvial land . __________ 1,650 A
Tf Tanna clay loam, 4 to 8 WF Wet land 38,800 2.3
percent slopes . ___________ 9,250 .5 WG Whitore stony loam, hilly .______ 3,050 2
Tg Tanna-Absher clay loams ——...___ 520 ™*) WH Whitore complex, rolling ________ 6,910 4
Th Tanna-Wayden clay loams, WL Whitore complex, hilly __________ 2,970 2
rolling 4,680 S Wk Williams cobbly loam, gently
TK Tenex cobbly loam, hilly ________ 3,700 2 sloping 6,130 4
TL Terrace escarpments and Wm Williams cobbly loam,
Fairfield soils - __________ 52,350 3.1 undulating 51,800 2.9
Tm Thebo clay, undulating __________ 1,850 Al wWN Williams complex, hilly _________ 50,830 2.9
Tn Timberg clay loam, undulating __ 2,310 A woO Williams complex, steep _________ 9,740 .6
TN Tinsley soils 3,320 21 Wwr Williams-Zahl complex,
To Turner loam, 0 to 4 percent undulating 3,000 2
slopes 1,320 A ws Williams-Zahl complex, hilly ..___ 16,990 1.0
Tr Turner cobbly loam, 0 to 4 WT Williams-Zahl complex, steep ____ 3,310 2
percent SlOPeS oo 4,660 Bl Ye Yetull fine sand o _________ 760 ®)
Ts Turner-Beaverton loams, 0 to 4 ZA Zahl complex, hilly . __________ 4,960 3
percent slopes - __________ 1,340 1 Gravel pits 670 *)
Ua Utica very gravelly sandy loam __ 4,390 3 Intermittent lakes —.__________ 1,990 a1
Va Vanda clay 4,930 3 Lakes and streams ____________ 18,950 1.1
Wa Wayden clay loam, undulating —__ 7,320 4
Wb Wayden clay loam, hilly ________ 21,920 1.3 Total 1,709,408 100.0

1 Less than 0.05 percent.

Absher Series

The Absher series consists of deep, well-drained soils
on terraces, uplands, and fans. These soils formed in
alluvium. Slopes are 0 to 6 percent. Elevation ranges
from 3,600 to 4,500 feet. The native vegetation is
mainly western wheatgrass, thickspike wheatgrass,
green needlegrass, and some forbs and shrubs. The
mean annual precipitation is 12 to 14 inches. The mean
annual air temperature is 39° to 41° F, and the grow-
ing season is 90 to 110 days.

In a representative profile the surface layer is about
2 inches thick; the upper 1 inch is light-gray loam,
and the lower part is dark grayish-brown clay loam.
The subsoil is grayish-brown clay loam 12 inches thick.
The substratum is a calcareous, light brownish-gray
clay loam.

Permeability is very slow, and the available water
capacity is moderate or high. Reaction is mildly alka-
line to a depth of about 5 inches and moderately alkaline
grading to strongly alkaline to a depth of 60 inches.
Organic-matter content is low in the surface layer. The
surface layer puddles when wet and forms a hard crust
when dry.

These soils are used mainly for range.

Representative profile of Absher clay loam in an area
of Absher complex under native grass, 400 feet south
and 400 feet east of the center of sec. 27, T.33 N,, R. 6
W.:

A21—0 to 1 inch, light-gray (10YR 6/1) loam, dark gray
(10YR 4/1) moist; weak, fine, platy structure;
slightly hard, very friable, nonsticky and slightly
plastic; mildly alkaline; abrupt, discontinuous
boundary.

A22—1 to 2 inches, dark grayish-brown (2.5YR 4/2) clay

loam, olive brown (2.5Y 4/4) moist; moderate, fine
and very fine, subangular blocky structure; very
hard, firm, sticky and plastic; mildly alkaline;
abrupt, smooth boundary.

B2t—2 to 5 inches, grayish-brown (2.5Y 5/2) clay loam,
olive brown (2.5Y 4/4) moist; moderate, medium,
prismatic structure that parts to moderate, medium
and fine subangular blocks; very hard, firm, sticky
and slightly plastic; common thin clay films; slight
effervescence; mildly alkaline; clear, irregular
boundary.

B3caes—>5 to 14 inches, grayish-brown (2.5Y 5/2) clay loam,
olive brown (2.5Y 4/4) moist; moderate, medium,
subangular blocky structure; hard, friable, sticky
and plastic; strong effervescence; many threads of
segregated lime and gypsum; moderately alkaline;
gradual, wavy boundary.

Clcacs—14 to 30 inches, light brownish-gray (2.5Y 6/2)
clay loam, light olive brown (2.5Y 5/4) moist;
massive; hard, friable, sticky and plastic; strong
effervescence; many threads of lime and gypsum;
strongly alkaline; clear, wavy boundary.

IIC2—30 to 60 inches, light brownish-gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; mas-
sive; hard, friable, sticky and plastic; slight effer-
vescence; strongly alkaline.

The A2 horizon ranges from 2 to 4 inches in thickness.
The B2t horizon ranges from clay loam to silty clay in
texture. The B3 horizon has 15 to 30 percent, estimated,
exchangeable sodium, and the C horizon has 20 to 30 per-
cent. Volume of pebbles ranges from 0 to 10 percent
throughout the profile.

Ac—Abhsher complex (0 to 6 percent slopes). This
complex is on terraces and fans. It is about 75 percent
Absher clay loam and 10 percent Absher loam.

Included with these soils in mapping, and making up
about 15 percent of the complex, are areas of Ethridge,
Scobey, and Tanna soils. Most areas of this complex
are traversed by one or more intermittent drainage-
ways. Small subirrigated areas are common.
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Runoff is slow or medium. The hazard of water
erosion is slight or moderate, and the hazard of soil
blowing is moderate or severe,

Soils in this complex are mainly suited to range.
Capability unit VIs-1, dryland; Dense Clay range
site, 12- to 14-inch precipitation zone; not assigned
to a woodland suitability group; windbreak suitability
group 4.

Adel Series

The Adel series consists of deep, well-drained soils
on alluvial fans, terraces, and swales on uplands. These
soils formed in alluvium. Slopes are 0 to 35 percent.
Elevation ranges from 4,500 to 6,000 feet. The native
vegetation is mainly rough fescue, bluebunch wheat-
grass, Idaho fescue, and Columbia, green, and Richard-
son needlegrasses. Forbs and aspen are in some places.
The mean annual precipitation generally is 15 to 20
inches but is as much as 24 inches, the mean annual air
temperature is 37° to 41° F., and the growing season
is 60 to 95 days.

In a representative profile the surface layer is very
dark gray loam 26 inches thick. The subsoil is dark
grayish-brown loam 14 inches thick. The substratum
is grayish-brown light clay loam.

Permeability is moderate, and the available water
capacity is high, Reaction is slightly acid to a depth of
26 inches and neutral below this depth. Organic-
matter content is high in the surface layer.

The soils are mainly used for range. Some areas
are used for dryfarmed tame pasture and small grain
and as woodland and grazeable woodland.

Representative profile of Adel loam, 0 to 4 percent
slopes, in native grass, 150 feet east of center of sec.
11, T.32 N, R. 13 W.:

Al1—0 to 26 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) moist; moderate, very fine, crumb
structure in the upper 7 inches and weak, medium,
angular blocky structure in lower 19 inches;
slightly hard, very friable, slightly sticky and
slightly plastic; slightly acid; clear, smooth bound-

ary.

B2—26 to 40 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak,
medium, angular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic;
neutral; clear, wavy boundary.

C—40 to 68 inches, grayish-brown (10YR 5/2) light gray
loam, very dark gray (10YR 8/1) moist; weak,
medium, angular blocky structure; hard, firm,
sticky and plastic; 5 percent pebbles; neutral.

The A1 horizon ranges from 16 to 40 inches in thickness.
The B2 horizon is not present in some places. Below a depth
of 40 inches, the reaction ranges from neutral to moderately
alkaline. Above a depth of 40 inches, content of rock frag-
ments ranges from 0 to 15 percent, by volume, and below
this depth it ranges from 5 to 20 percent.

Ad—Adel loam, 0 to 4 percent slopes. This nearly
level and gently sloping soil is on stream terraces and
alluvial fans. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are a few small
areas of poorly drained soils that support sedges,
rushes, and willows and a few small areas of soils that
have a few pebbles and cobbles on the surface,

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is suited to range, tame pasture, and hay.
A small area is used for small grain. Capability unit
IVe—4, dryland; Silty range site, 15- to 19-inch pre-
cipitation zone; not assigned to a woodland suitability
group; windbreak suitability group 1. )

Ae—Adel loam, 4 to 10 percent slopes. This mod-
erately sloping and strongly sloping soil is on alluvial
fans and swales on uplands. )

Included with this soil in mapping are a few small
areas of soils that have some pebbles and cobbles in
the surface layer and small areas of soils that have a
dark-colored surface layer 10 to 12 inches thick. Also
included are small seeping areas and areas that are
frequently flooded. )

Runoff is medium. The hazards of water erosion and
soil blowing are moderate.

This soil is suited to range, tame pasture,.and hay.
To a lesser degree, it is suited to small grain. Capa-
bility unit IVe-1, dryland; Silty range site, 15- to
19-inch precipitation zone; not assigned to a wood-
land suitability group; windbreak suitability group 1.

AB-—Adel-Babb complex, hilly (4 to 35 percent
slopes). This complex is on hills and in swales on
uplands. This complex is about 40 percent Adel soils
and about 40 percent Babb soils. Slopes are mostly 8 to
15 percent. Adel soils are in swales, and Babb soils
are in plane and convex areas on hills. The Adel spﬂs
in this complex have a profile similar to that descpbgd
as representative of the Adel series. The Babb soils in
this complex have a profile similar to that described as
representative of the Babb series, but the substratum
is light clay loam. )

Included with these soils in mapping, and ma}klng up
about 10 percent of the area, are Hanson soils. This
complex is also about 10 percent poorly drained swales
and small ponds. .

This complex is in a forest-grassland transition
zone. Most areas of the Adel and Babb soils have a
cover of aspen, the included soils are mainly in rough
fescue range, and the poorly drained swales a}nd areas
bordering small ponds support sedges and willows.

Runoff is medium. The hazard of water erosion 1s
slight, and the hazard of soil blowing is shght. or mod-
erate. Mean annual precipitation is 20 to 24 inches.

The soils in this complex are suited to woodland
and grazeable woodland. Capability unit Vle-1, dry-
land; Silty range site, 15- to 19-inch precipitation
zone; Adel part in woodland suitability group 4ol,
Babb part in woodland suitability group 502; wind-
break suitability group 4.

AF—Adel-Fifer association, hilly (8 to 35 percent
slopes). This association is on uplands. It is about 40
percent Adel loam and 40 percent Fifer loam. Slopes
are mainly 8 to 15 percent. The Adel soil is in swales,
on foot slopes, and on north-facing side slopes; the
Fifer soil is on ridges, steeper side slopes, and south-
facing side slopes. .

Included with these soils in mapping, and making
up about 15 percent of the area, are Leavitt or Michel-
son soils. Also included, and making up about 5 per-
cent, are Bynum, Pishkun, and Rhoades soils and
seeping areas, wet or saline drainageways, and shale
or sandstone outcrop.

Runoff is medium or rapid. The hazards of water
erosion and soil blowing are slight or moderate.
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The soils in this association are mainly suited to
range. Capability unit VIe-1, dryland; Adel part in
Silty range site, 15- to 19-inch precipitation zone,
Fifer part in Shallow range site, 15- to 19-inch precip-
itation zone; not placed in a woodland suitability
group ; windbreak suitability group 4.

AL—Adel-Hanson complex, hilly (4 to 35 percent
slopes). This complex is on uplands and in swales on
uplands. It is about 50 percent Adel loam and 40 per-
cent Hanson stony loam. Slopes are mainly 8 to 15
percent. The Adel soil is in swales, and the Han-
son soil is on ridges. The Adel soil has a profile that
is similar to the one described as representative of the
Adel series but that contains more rock fragments.
The Hanson soil has a profile similar to the one
described as representative of the Hanson series.

Included with these soils in mapping, and making up
about 10 percent of the mapped area, are areas of
Babb, Mord, and Whitore soils. Also included are small
ponds and poorly drained swales,

Runoff is medium. The hazards of water erosion
and soil blowing are slight or moderate, Mean annual
precipitation is 20 to 24 inches.

Soils in this complex are mainly suited to range.
Capability unit VIe-1, dryland; Silty range site, 20-
to 24-inch precipitation zone; not assigned to a wood-
land suitability group; windbreak suitability group 4.

Arnegard Series

The Arnegard series consists of deep, well-drained
soils in swales, on low terraces, and on foot slopes.
These soils formed in mixed alluvium. Slopes are 0
to 8 percent. Elevation ranges from 4,000 to 4,600
feet. The native vegetation is mainly rough fescue and
Idaho fescue. The mean annual precipitation is 14 to
16 inches, the mean annual air temperature is 39° to
41° F, and the growing season is 90 to 100 days.

In a representative profile the surface layer is dark
grayish-brown loam 11 inches thick. The subsoil is
grayish-brown, light brownish-gray, and pale-brown
loam 25 inches thick. The substratum is light
brownish-gray and brown clay loam.

Permeability is moderate, and the available water
capacity is high. Reaction is neutral to a depth of 30
inches and mildly alkaline or moderately alkaline
below that depth. Organic-matter content is high in
the surface layer.

These soils are used mainly for dryfarmed small
grain, tame pasture, and range.

Representative profile of Arnegard loam, 0 to 2 per-
cent slopes, in native grass, 2,000 feet west and 200
feet south of the center of sec. 21, T. 35 N., R. 9 W.:

Al11—0 to 1 inch, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak, fine,
subangular blocky and moderate, very fine, gran-
ular structure; slightly hard, very friable, non-
sticky and nonplastic; neutral; abrupt, smooth
boundary.

A12—1 to 11 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak, medium
and coarse, subangular blocky structure; slightly
hard, very friable, nonsticky and nonplastic; neu-
tral; abrupt, smooth boundary.

B1—11 to 19 inches, grayish-brown (10YR 5/2) loam, very
dark grayish-brown (10YR 3/2) moist; weak,
medium, prismatic structure that parts to weak,

angular blocks; slightly hard, very friable, non-
sticky and nonplastic; neutral; gradual, smooth
boundary.

B21—19 to 30 inches, light brownish-gray (10YR 6/2) loam,
very dark grayish brown (10YR 3/2) moist; mod-
erate, medium, prismatic structure that parts to
moderate, medium and fine, angular blocks; hard,
friable, slightly sticky and slightly plastic; neutral;
gradual, smooth boundary.

B22—30 to 36 inches, pale-brown (10YR 6/3) loam, brown
(10YR 4/3) moist; moderate, medium, prismatic
structure; hard, friable, slightly sticky and slightly
plastic; mildly alkaline; clear, smooth boundarg.

Clca—36 to 45 inches, light brownish-gray (10YR 6/2)
light clay loam, dark grayish brown (10YR 4/2)
moist; weak, fine and very fine, angular blocky
structure; hard, friable, slightly sticky and slightly
plastic; moderately alkaline; slight effervescence;
gradual, smooth boundary.

C2ca—45 to 60 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; massive; very hard, fri-
able, sticky and plastic; slight effervescence; few
threads of segregated lime; moderately alkaline.

Segregated lime in the Cca horizon ranges from a few
faint threads to many white spots and threads.

Ag—Arnegard loam, 0 to 2 percent slopes. This
nearly level soil is in swales and on low terraces. It has
the profile described as representative of the series.

Included with this soil in mapping are some areas
that have a surface layer of silt loam. Also included
are a few small areas of light-colored, slowly permeable
soils that have a claypan. i

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is suited to small grain, tame pasture, and
range. Capability unit IIle-1, dryland; Silty range
site, 15- to 19-inch precipitation zone; not assighed
to a woodland suitability group; windbreak suitability
group 1.

Ah—Arnegard loam, 2 to 8 percent slopes. This soil
is on foot slopes. It has a profile similar to that de-
scribed as representative of the series, but the surface
layer is thinner and the depth to lime is about 30
inches.

Included with this soil in mapping are small areas
of Reeder silt loam.

Runoff is medium. The hazards of soil blowing and
water erosion are moderate.

This soil is suited to small grain, tame pasture, and
range. Capability unit IIle-2, dryland; Silty range
site, 15- to 19-inch precipitation zone; not assigned to
a woodland suitability group; windbreak suitability
group 1.

Attewan Series

The Attewan series consists of deep, well-drained
soils on fans and on stream and lake terraces. These
soils formed in glacial sediments of mixed mineralogy.
They are underlain by sand at a depth of 24 to 40
inches. Slopes are 0 to 8 percent. Elevation ranges
from 3,600 to 4,300 feet. The native vegetation is
mainly prairie sandreed, needleandthread, rough fes-
cue, and bluebunch wheatgrass. The mean annual pre-
cipitation is 12 to 14 inches, the mean annual air
temperature is 39° to 41° F, and the growing season is
100 to 110 days.

In a representative profile the surface layer is
grayish-brown sandy loam and sandy clay loam 5
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inches thick. The subsoil is grayish-brown sandy clay
loam 10 inches thick. The substratum is grayish-brown
sandy clay loam 13 inches thick over red, black, and
brown sand.

Permeability is moderate to a depth of 28 inches
and rapid or very rapid below that depth. Available
water capacity is low or moderate. Reaction is neutral
in the surface layer, mildly alkaline to a depth of 28
inches, and moderately alkaline below that depth.
1Organic-matter content is medium in the surface
ayer.

These soils are mainly used for dryfarmed small
grain, tame pasture, and range.

Representative profile of Attewan sandy loam, 0 to 4
percent slopes, in native grass, 1,350 feet west and
%0 (t):e&'g north of southeast corner of sec. 28, T. 35 N.,

A11—0 to 3 inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) moist; mod-
erate, fine, crumb structure; soft, very friable,
nonsticky and nonplastic; neutral; clear, smooth
boundary.

A12—3 to 5 inches, grayish-brown (10YR 5/2) light sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; weak, medium, prismatic structure; hard,
friable, slightly sticky and slightly plastic; neu-
tral; clear, wavy boundary.

B2t—5 to 15 inches, grayish-brown (10YR 5/2) sandy clay
loam, dark brown (10YR 38/3) moist; strong, me-
dium, prismatic structure that parts to moderate,
fine angular blocks; hard, friable, sticky and plas-
tic; thin continuous clay film on peds; mildly
alkaline; gradual, wavy boundary.

Clca—15 to 28 inches, grayish-brown (2.5Y 5/2) sandy clay
loam, dark grayish brown (2.5Y 4/2) moist; weak,
coarse, prismatic structure that parts to medium
and fine granules; slightly hard, friable, sticky and
plastic; slight effervescence; mildly alkaline; grad-
ual, wavy boundary.

IIC2—28 to 60 inches, red, black, and brown sand; single
grain; loose, nonsticky and nonplastic; 10 percent
pebbles; slight effervescence; moderately alkaline.

The noncalcareous solum ranges from 12 to 18 inches in
thickness. The A horizon is sandy clay loam, loam, or sandy
loam. Depth to the loose sandy material ranges from 24 to
40 inches. To a depth of 28 inches, content of pebbles
ranges from 0 to 5 percent, by volume, and below this depth
it ranges from 5 to 15 percent.

Ak—Attewan sandy loam, 0 to 4 percent slopes. This
nearly level and gently sloping soil is on fans and
terraces. It has the profile described as representa-
tive of the series.

Included with this soil in mapping are a few small
areas of soils that have a surface layer of silt loam,
loam, or clay loam. Also included are a few small areas
of soils that are severely eroded and have lost all or
nearly all of the surface layer.

Runoff is slow. The hazard of erosion is slight, and
the hazard of soil blowing is moderate. Available water
capacity is low.

This soil is suited to small grain, tame pasture, and
range. Capability unit IIle-4, dryland; Sandy range
site, 12- to 14-inch precipitation zone: not assigned to
a woodland suitability group; windbreak suitability
group 2M.

Am—Attewan sandy loam, 4 to 8 percent slopes.
This moderately sloping soil is on fans, dissected ter-
races, and edges of terraces.

Included with this soil in mapping are a few areas
of soils that have a surface layer of silt loam, loam,

or clay loam. Also included are a few small areas of
Tally and Yetull soils and a few small blowout areas
and sand dunes. .

Runoff is medium. The hazards of water erosion
and soil blowing are moderate. Available water capac-
ity is low.

The soil is suited to small grain, tame pasture, and
range. Capability unit IIle-3, dryland; Sandy range
site, 12- to 14-inch precipitation zone; not qss1gn_ed
to a woodland suitability group; windbreak suitability
group 2M. )

An—Attewan loam, 0 to 4 percent slopes. This nearly
level and gently sloping soil is on fans and terraces.
It has a profile similar to that described as representa-
tive of the series, but the surface layer is loam and
the subsoil contains less sand.

Included with this soil in mapping are small areas
of soils that have a surface layer of sandy loam or
silt loam. Also included are small areas of Brockway,
Ethridge, and Linnet soils. L

Runoff is slow. The hazard of water erosion is s]lght,
and the hazard of soil blowing is moderate. Available
water capacity is low or moderate.

This soil is suited to small grain, tame pasture, and
to range. Capability unit TITe-3, dryland; Silty range
site, 12- to 14-inch precipitation zone; not assigned
to a woodland suitability group; windbreak suitability
group 2M. '

Ao—Attewan loam, 4 to 8 percent slopes. This mod-
erately sloping soil is on fans and terraces. It has a
profile similar to that described as representative of
the series, but the surface layer is loam and the subsoil
contains less sand.

Included with this soil in mapping are a few small
areas of soils that have a surface layer of sandy loam,
silt loam, or silty clay loam. Also included are a few
small areas of Brockway, Ethridge, and Linnet soils.

Runoft is medium. The hazards of water erosion and
soil blowing are moderate. Available water capacity
is low or moderate.

This soil is suited to small grain, tame pasture, and
to range. Capability unit Ille-3, dryland; Silty range
site, 12- to 14-inch precipitation zone; not qsmgn_ed
to a woodland suitability group; windbreak suitability
group 2M.

Babb Series

The Babb series consists of deep, well-drained soils
on uplands. These soils formed in calcareous glacial till
of mixed origin. Slopes are 2 to 35 percent. Elevation
ranges from 4,500 to 6,000 feet. The native vegetation
is mainly rough fescue, bluebunch wheatgrass, Idaho
fescue, and forbs. Aspen are in some places. The mean
annual precipitation is 15 to 20 inches, the mean an-
nual air temperature is 37° to 41° F, and the growing
season is 60 to 90 days.

In a representative profile the surface layer is bl_ack
cobbly loam 7 inches thick. The subsoil is dark gr?.ylsh-
brown and grayish-brown gravelly loam 14 inches
thick. The substratum is white gravelly loam,

Permeability and available water capacity are mod-
erate. Reaction is neutral to a depth of 21 inches and
mildly alkaline below that depth. Organic-matter con-
tent is high in the surface layer.
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These soils are used mainly for range. Some areas
are used for tame pasture, woodland, and grazeable
woodland.

Representative profile of Babb cobbly loam in an
area of Babb-Hanson complex, hilly, in native grass,
400 feet east and 300 feet south of northwest corner
of sec. 14, T.35 N.,,R. 14 W.:

A1—0 to 7 inches, black (10YR 2/1) cobbly loam, black
(10YR 2/1) moist; moderate, fine, crumb structure;
soft, very friable, nonsticky and nonplastic; many
fine roots; many fine and medium interstitial pores;
30 percent cobbles; neutral; clear, irregular bound-

ary.
to 15 inches, dark grayish-brown (10YR 4/2)
gravelly loam, dark brown (10YR 3/3) moist;
weak, medium, subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; com-
mon fine and medium interstitial pores; few tubular
pores; common fine roots; 25 percent pebbles; neu-
tral; clear, smooth boundary.

B22—15 to 21 inches, grayish-brown (10YR 5/2) gravelly
loam, brown (10YR 4/3) moist; weak, medium,
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; com-
mon fine and medium interstitial pores; few, fine,
tubular pores; common fine roots; 25 percent peb-
bles; neutral; abrupt, wavy boundary.

Cca—21 to 60 inches, white (10YR 8/2) gravelly loam,
light brownish gray (10YR 6/2) moist; massive;
very hard, friable, sli%htly sticky and slightly
plastic; few, fine, tubular pores; few fine roots,
concentrations of roots in vertical cracks; 25 per-
cent pebbles; strong effervescence; accumulated
lime disseminated. coarse fragments coated with
lime; mildly alkaline.

The solum ranges from 16 to 30 inches in thickness.
Content of rock fragments ranges from 10 to 30 percent, by
volume, throughout the profile.

Ba—Babb cobbly loam, undulating (2 to 4 percent
slopes) . This soil is on uplands.

Included with this soil in mapping are a few small
areas of deep, black, well-drained soils in swales and
closed basins. Also included are small areas of poorly
drained soils and small areas of shallow, stony soils on
narrow ridges.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is suited to range, tame hay, and pasture.
Capability unit IVe-4, dryland; Silty range site, 15-
to 19-inch precipitation zone; not assigned to a wood-
land suitability group; windbreak suitability group 1.

Bb—Babb cobbly loam, gently rolling (2 to 8 percent
slopes). This soil is on uplands.

Included with this soil in mapping are a few small
areas of poorly drained soils. Also included are small
areas of shallow, stony soils on some of the narrow
ridges, and small areas of Adel soils.

Runoff is medium. The hazards of water erosion and
soil blowing are moderate,

This soil is suited to tame hay, to pasture, and to
range, Capability unit IVe-1, dryland; Silty range
site, 15- to 19-inch precipitation zone; not assigned
to a woodland suitability group; windbreak suitability
group 1.

BC—Babb cobbly loam, hilly (10 to 20 percent
slopes). This soil is on uplands. It has a profile similar
to that described as representative of the series, but
in a few areas shale or sandstone bedrock is below a
depth of 40 inches.

Included with this soil in mapping are a few small

B21—7

areas of shallow, stony soils and poorly drained soils.
Also included are small areas of Adel soils on foot
slopes and in swales.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight or
moderate.

This soil is suited to range. Capability unit VIe-1,
dryland; Silty range site, 15- to 19-inch precipitation
zone; not assigned to a woodland suitability group;
windbreak suitability group 4.

BF—Babb-Hanson complex, hilly (4 to 35 percent
slopes). This complex is on uplands. This complex is
about 50 percent Babb soils and 40 percent Hanson
soils. Slopes are mostly 8 to 15 percent. Babb soils are
on foot slopes and on the sides of ridges and hills;
Hanson soils are on ridges and hilltops. A Babb and
a Hanson soil in this complex have the profiles de-
scribed as representative of their respective series.

Included with these soils in mapping, and making up
about 10 percent of the mapped areas, are well-drained
Adel soils in swales and basins. Also included are a
few small lakes and poorly drained swales.

Runoff is medium. The hazards of water erosion
and soil blowing are slight or moderate.

The soils in this complex are suited to range. Capa-
bility unit VIe-1, dryland; Silty range site, 15- to
19-inch precipitation zone; not assigned to a woodland
suitability group; windbreak suitability group 4.

Babb Variant

The Babb variant consists of deep, well-drained
soils on uplands. These soils formed in glacial till.
Elevation ranges from 4,300 to 4,600 feet. Slopes are
2 to 85 percent. The native vegetation is mainly rough
fescue, bluebunch wheatgrass, Idaho fescue, forbs, and
woody plants. The mean annual precipitation is 16 to
20 inches, the mean annual air temperature is 39° to
41° F, and the growing season is 80 to 95 days.

In a representative profile the surface layer is very
dark brown and very dark grayish-brown sandy loam
6 inches thick. The subsoil is grayish-brown heavy
sandy loam in the upper 8 inches and light brownish-
gray sandy loam in the lower 8 inches. The substratum
is light-gray sandy loam in the upper 12 inches and
light brownish-gray loamy sand to a depth of 60 inches.

Permeability is moderate to a depth of about 34
inches and moderately rapid below that depth. Avail-
able water capacity is moderate. Reaction is neutral to
a depth of 14 inches and moderately alkaline below
that depth. Organic-matter content is high in the sur-
face layer.

These soils are used mainly for range. Some areas
are used for tame pasture.

Representative profile of Babb sandy loam, sandy
subsoil variant, undulating, in native grass, one-fourth
mile north of the center of sec. 16, T. 37 N.,, R. 12 W.:

Al11—0 to 1% inches, very dark brown (10YR 2/2) sandy
loam, very dark brown (10YR 2/2) moist; moder-
ate, very fine, crumb structure; soft, very friable,
slightly sticky and plastic; neutral; abrupt, smooth
boundary.

A12—1% to 6 inches, very dark grayish-brown (10YR 3/2)
sandy loam, very dark brown (10YR 2/2) moist;
weak, medium, angular blocky and very fine, crumb
structure; soft, very friable, slightlY sticky and
slightly plastic; neutral; clear, irregular boundary.
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B2—6 to 14 inches, grayish-brown (10YR 5/2) heavy sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
moderate, angular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; neutral;
clear, irregular boundary.

B3ca—14 to 22 inches, light brownish-gray (10YR 6/2)
sandy loam, grayish brown (10YR 5/2) moist;
weak, coarse, angular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
strong effervescence; light gray (10YR 7/2) lime
masses; moderately alkaline; gradual, smooth
boundary.

Clca—22 to 34 inches, light-gray (10YR 7/2) sandy loam,
pale brown (10YR 6/3) moist; weak, coarse, an-
gular blocky structure; slightly hard, very friable,
slightly sticky and slightly plastic; 5 percent peb-
bles; strong effervescence; lime coats on pebbles;
moderately alkaline; gradual, smooth boundary.

C2—34 to 60 inches, light brownish gray (2.5Y 6/2) loamy
sand, light olive brown (2.5Y 5/4) moist; single
grained; loose, nonsticky and nonplastic; 10 percent
pebbles; strong effervescence; white (2.5 8/2)
masses of lime; moderately alkaline.

The B horizon ranges from sandy loam to sandy clay
loam. To a depth of 34 inches, content of rock fragments
ranges from 0 to 10 percent, by volume; below this depth,
it ranges from 5 to 15 percent.

Bd—Babb sandy loam, sandy subsoil variant, un-
dulating (2 to 6 percent slopes). This soil is on uplands.
Slopes are mostly 2 to 4 percent. This soil has the
profile described as representative of the series.

Included with this soil in mapping are a few small
areas of Adel, Leavitt, and Babb soils. Also included
are small areas of poorly drained soils, small lakes,
and steep soils on short slopes.

Runoft is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is suited to range and tame pasture. Capa-
bility unit IVe—4, dryland; Silty range site, 15- to 19-
inch precipitation zone; not assigned to a woodland
suitability group; windbreak suitability group 2M.

BG—Babb sandy loam, sandy subsoil variant, hilly
(4 to 35 percent slopes). This soil is on uplands. Slopes
are mostly 8 to 15 percent.

Included with this soil in mapping are a few small
areas of Leavitt, Babb, and Adel soils. Also included
argal small areas of seeps, small lakes, and very steep
soils.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is moderate
to severe.

This soil is suited to range. Capability unit VIe-1,
dryland; Silty range site, 15- to 19-inch precipitation
zone; not assigned to a woodland suitability group;
windbreak suitability group 4.

Badland

BL—Badland (15 to 70 percent slopes). This land
type is mainly along Two Medicine and Milk Rivers. It
consists of steep and very steep land and many drain-
ageways that dissect shale or interbedded shale-
sandstone formations. Areas generally range from 100
acres to 600 acres in size. Small areas are included in
areas of other soils.

Runoff is very rapid. Much of the acreage of Bad-
land is barren or nearly barren, and some is saline
and heavily silted. Twenty-five to 50 percent of the
local areas is in vegetation, which generally is in the

narrow drainageways, small pockets, shelves, and rem-
nants of older, eroded landforms. Vegetation in the
drainageways is sometimes favored by runoff from
the surrounding slopes. .

Livestock travel generally is restricted to the drain-
ageways, but livestock do find their way from one
drainageway to the next. Capability unit VIIIs-1, dry-
land; not assigned to a range site or a woodland suit-
ability group; windbreak suitability group 4.

Bear Lake Series

The Bear Lake series consists of deep, poorly
drained soils on stream terraces and in swales and
basins on uplands, These soils formed in alluvium.
Elevation ranges from 4,000 to 5,000 feet. Slopes are
0 to 4 percent. The native vegetation is mainly basin
wildrye, prairie cordgrass, northern reedgrass, and
tall and low sedges. The mean annual precipitation is
13 to 18 inches, the mean annual air temperature is
39° to 41° F, and the growing season is 70 to 100 days.

In a representative profile the surface layer is dark
gray and gray silty clay loam 17 inches thick. The
underlying material is mostly light gray; the upper 17
inches is silty clay loam and silty clay, the middle 5
inches is very fine sandy loam volcanic ash, and the
lower part is clay. o

Permeability is slow. Available water capacity is
high. A seasonal high water table is at a depth of less
than 2 feet. Reaction is mostly moderately alkaline.
Organic-matter content is high in the surface layer.

These soils are used mainly for native range,

Representative profile of Bear Lake silty clay loam,
in native grass, 1,180 feet west and 200 feet north of
the southeast corner of sec. 27, T. 33 N., R. 10 W.:

Allcag—0 to 6 inches, dark-gray (N 4/) silty clay loam,
very dark gray (N 3/) moist; weak, thick, platy
structure that parts to moderate, fine and very
fine granules; slightly hard, friable, sticky and
plastic; strong effervescence; moderately alkaline;
clear, wavy boundary. .

Al12cag—6 to 17 inches, gray (N 5/) silty clay loam, dark
gray (5Y 4/1) moist; moderate, very fine, _granular
structure; slightly hard, very friable, sticky and
plastic; strong effervescence; moderately alkaline;
gradual, irregular boundary. .

Clcag—17 to 28 inches, light-gray (5Y 7/1) silty clay loam,
gray (5Y 5/1) moist; moderate, fine, granular
structure; slightly hard, friable, sticky and plastic;
strong effervescence; many, fine and coarse, white
(N 8/) lime masses, light gray (56Y 7/1) moist;
moderately alkaline; gradual, smooth boundary.

C2cag—28 to 34 inches, white (5Y 8/1) and gray (5Y 6/1)
silty clay, gray (5Y 5/1) and olive gray (5Y 5/2)
moist; few brown and light brown mottles; mod-
erate, medium and thin, platy structure; slightly
hard, friable, sticky and plastic; violent efferves-
cence; moderately alkaline; abrupt, irregular and
broken boundary.

1I1C3—34 to 39 inches, light-gray (10YR 7/2) very fine
sandy loam volcanic ash, pale brown (10YR 6/3)
and grayish brown (10YR 5/2) moist; massive;
slightly hard, friable, nonsticky and nonplastic;
slight effervescence; moderately alkaline; abrupt,
wavy boundary.

I1IC4g—39 to 45 inches, light-gray and gray (N 7/ and
N 6/) light clay, gray (N 5/) moist; common, dark
grayish-brown and yellowish-brown mottles (10YR
4/2 and 5/4) moist; massive; very hard, firm,
sticky and plastic; strong effervescence; moder-
ately alkaline; gradual, smooth boundary.

IVC5g—45 to 66 inches, light-gray and gray (5Y 7/1 and
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N 5/) dense clay, dark gray and olive gray (N 4/
and 5Y 5/2) moist; many, medium and coarse, light
olive-brown and olive-yellow (2.5Y 5/4 and 5/6)
mottles; extremely hard, very firm, very sticky and
very plastic; slight effervescence; horizon grades
with depth to somewhat stratified clay containing
saturated sand lenses.

In some places the mineral A horizon is covered by a 1-
or 2-inch-thick mat of organic fibrous roots. The upper 3 to
5 inches of the solum in some places is leached. The C1
horizon is silty clay loam or clay loam. The layer of vol-
canic ash is absent in some places.

In this survey area, soils mapped as the Bear Lake series
have soil temperatures in summer a few degrees cooler
than is typical for the series.

Be—Bear Lake silty clay loam (0 to 4 percent
slopes). This nearly level and gently sloping soil is on
stream terraces.

Included with this soil in mapping are a few small
areas of Gallatin, Novary, and Gapo soils. Also in-
cluded are a few small areas of saline soils and soils
that have a slowly permeable claypan.

Runoff is slow. The hazards of water erosion and
soil blowing are slight.

This soil is suited to native range, tame pasture,
and hay.' Capability unit Vw-1, dryland; Subirrigated
range site, 12- to 19-inch precipitation zone; not
assigned to a woodland suitability group; windbreak
suitability group 3W.,

Bearmouth Series

The Bearmouth series consists of deep, well-drained
soils on stream terraces and outwash fans. These soils
formed in mixed alluvium and are underlain by sand
and gravel at a depth of 10 to 20 inches. Elevation
ranges from 4,400 to 5,000 feet. Slopes are 0 to 4 per-
cent. The native vegetation is mainly rough fescue,
bluebunch wheatgrass, Parry danthonia, and sun sedge.
The mean annual precipitation is 16 to 20 inches, the
mean annual air temperature is 39° to 41° F, and the
growing season is 60 to 90 days.

In a representative profile the surface layer is dark-
brown gravelly loam 5 inches thick. The subsoil is dark
vellowish-brown very gravelly loam 8 inches thick.
The substratum is grayish-brown very gravelly sand.

Permeability is rapid to a depth of 13 inches and
very rapid below that depth. Available water capacity
is very low. Reaction is neutral to a depth of 13 inches
and moderately alkaline below that depth., Organic-
matter content is medium in the surface layer.

These soils are used mainly for range.

Representative profile of Bearmouth gravelly loam,
0 to 4 percent slopes, in native grass, 2,300 feet west
and 1,000 feet north of southeast corner of sec. 7, T.
36 N, R. 12 W.:

A1—0 to 5 inches, dark-brown (10YR 3/3) gravelly loam,
very dark brown (10YR 2/2) moist; weak, fine
crumb structure; soft, very friable, nonsticky an
nonplastic; 25 percent pebbles, 10 percent cogbles;
neutral; clear, wavy boundary.

B2—5 to 13 inches, dark yellowish-brown (10YR 3/4) very
gravelly loam, dark brown (10YR 3/3) moist; weak,
fine, granular structure; loose, very friable, non-
sticky and slightly plastic; 50 percent pebbles, 10
percent cobbles; neutral; gradual, wavy boundary.

IICeca—13 to 60 inches, grayish-brown (2.5Y 3/2) very
gravelly sand, very dark grayish brown (2.5Y 3/2)
moist; single grained; loose; lime coatings on many

sand grains and pebbles; 50 percent pebbles, 30
percent cobbles; moderately alkaline.

To a depth of 13 inches, content of rock fragments ranges
from 25 to 60 percent, by volume, and below this depth it
ranges from 80 to 90 percent.

Bg—Bearmouth gravelly loam, 0 to 4 percent slopes.
This nearly level or gently sloping soil is on terraces
and outwash fans. In most areas of this soil the surface
is very uneven as a result of the braided pattern of
depositing streams.

Included with this soil in mapping are a few small
areas of Tinsley soils. L

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is slight or moderate.

This soil is suited to range. Capability unit VIs-1,
dryland; Shallow to Gravel range site, 15- to 19-1n<;h
precipitation zone; not assigned to a woodland suitabil-
ity group; windbreak suitability group 4.

Beaverton Series

The Beaverton series consists of deep, well-drained
soils on stream terraces and fans. These soils formed in
mixed alluvium and are underlain by sand and gravel
at a depth of 10 to 20 inches. Elevation ranges frgm
4,000 to 5,000 feet. Slopes are 0 to 4 percent. The native
vegetation is mainly bluebunch, western, and thick-
spike wheatgrasses and needleandthread. The mean
annual precipitation is 12 to 16 inches, the mean an-
nual air temperature is 39° to 41° F, and the growing
season is 80 to 105 days. )

In a representative profile the surface layer is
grayish-brown gravelly loam 2 inches thick. The subsoil
is dark grayish-brown gravelly clay loam and very
gravelly clay loam 12 inches thick. The substratum is
grayish-brown very gravelly loamy sand and very
gravelly sand.

Permeability is moderate to a depth of 14 inches and
rapid below that depth. Available water capacity is
very low. Reaction is neutral to a depth of 14 inches
and moderately alkaline below that depth. Organic-
matter content is medium in the surface layer.

These soils are used mainly for range.

Representative profile of Beaverton gravelly loam,
0 to 4 percent slopes, in native grass, 1,000 feet north
and 200 feet east of the southwest corner of sec. 31,
T. 33 N, R. 10 W.:

A1—0 to 2 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark brown (10YR 2/2) moist; moderate, fine,
crumb structure; soft, very friable, slightly sticky
and nonplastic; many, very fine and medium roots;
20 percent pebbles; neutral; clear, irregular bound-

ary.

B21t—2 to 9 inches, dark grayish-brown (10YR 4/2) grav-
elly clay loam, very dark grayish brown (10YR
3/2) moist; moderate, medium, angular blocky
structure that parts to strong, fine and veri/ fine,
angular blocks; hard, friable, sticky and plastic;
common, very fine and medium roots; many, fine
and very fine, tubular pores; many thin clay films
on peds one-half to one color value darker than the
inside of the peds; 25 percent pebbles; neutral;
clear, smooth boundary.

B22t—9 to 14 inches, dark grayish-brown (10YR 4/2) very
gravelly clay loam, very dark grayish brown (10YR
3/2) moist; moderate, fine, angular blocky struc-
ture; hard, friable, slightﬁy sticky and slightly
plastic; common, very fine roots; many, fine, tubular
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pores; common thin clay films on peds; 60 percent
pebbles; neutral; clear, irregular boundary.

IIClca—14 to 20 inches, grayish-brown (2.5Y 5/2) very
gravelly loamy sand, dark grayish brown (2.5Y
4/2) moist; single grained; loose, very friable, non-
sticky and nonplastic; many, fine, branched roots;
65 percent pebbles; lime coatings on undersides of
pebbles; moderately alkaline; gradual, irregular
boundary.

IIC2—20 to 60 inches, very gravelly sand; single grained;
loose; very few roots; lime coatings on undersides
of pebbles in upper part.

To a depth of 14 inches, content of rock fragments ranges
from 10 to 65 percent, and below this depth it ranges from
60 to 80 percent.

Bh—Beaverton gravelly loam, 0 to 4 percent slopes.
This nearly level to gently sloping soil is on terraces.
It has the profile described as representative of the
series.

Included with this soil in mapping are a few small
areas of poorly drained soils. Also included are small
areas of Turner soils,

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is suited to range and tame pasture. Capa-
bility unit IVs-1, dryland; Shallow to Gravel range
site, 12- to 14-inch precipitation zone; not assigned
to a woodland suitability group; windbreak suitability
group 3M.

Bk-—Beaverton-Williams complex, undulating (0 to
8 percent slopes). This complex is on fans and uplands.
This complex is about 50 percent Beaverton gravelly
loam and 45 percent Williams cobbly loam. Slopes are
mainly 2 to 4 percent. The Beaverton soil is on fans,
and the Williams soil is on uplands. The Beaverton
soil has slopes of 0 to 4 percent; the Williams soil has
slopes mainly of 2 to 4 percent, but they are as much as
8 percent. The Beaverton soil in this complex has a
profile similar to that described as representative of
the Beaverton series, The Williams soil has a profile
similar to that described as representative of the Wil-
liams series, but a few stones are in the surface layer.

Included with these soils in mapping are areas of
Turner soils.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

Soils in this complex are suited to range and tame
pasture. Capability unit IVs-1, dryland; Beaverton
part in Shallow to Gravel range site, 12- to 14-inch
precipitation zone, Williams part in Silty range site,
12- to 14-inch precipitation zone; not assigned to a
woodland suitability group; Beaverton part in wind-
break suitability group 8M, Williams part in wind-
break suitability group 1.

Boxwell Series

The Boxwell series consists of moderately deep,
well-drained soils on uplands. These soils formed in
material weathered from shale and sandstone and are
underlain at a depth of 24 to 40 inches by weathered
shale or sandstone. Elevation ranges from 3,800 to
4,200 feet. Slopes are 2 to 8 percent. The native vege-
tation is mainly bluebunch wheatgrass, needleand-
thread, green needlegrass, and western and thickspike
wheatgrass, The mean annual precipitation is 12 to 14

inches, the mean annual air temperature is 39° to 41°
F, and the growing season is 100 to 110 days. .
In a representative profile the surface layer is
grayish-brown silt loam 5 inches thick. The subsoil
is brown and grayish-brown silty clay loam 9 '1nch_es
thick. The upper part of the substratum is white silt
loam 14 inches thick, and the lower part is light gray
sandstone that crushes to sandy loam. .
Permeability is moderate. Available water capacity
is low. Reaction is neutral to a depth of 9 inches, mildly
alkaline between depths of 9 and 14 inches, and mod-
erately alkaline below a depth of 14 inches. Organic-
matter content is medium in the surface layer.
These soils are mainly used for dryfarmed small
grain, pasture, and range, )
Representative profile of Boxwell silt loam in an
area of Boxwell complex, undulating, in a cultivated
field, 200 feet north and 1,600 feet east of the center
of sec. 24, T. 36 N., R. 8 W.:

Ap—0 to 5 inches, grayish-brown (2.5Y 5/2) silt loam, very
dark grayish brown (10YR 3/2) moist; moderate,
very fine, granular structure; soft, very friable,
slightly sticky and slightly plastic; many, fine,
interstitial pores; neutral; abrupt, smooth bound-
ary.

B2—5 to 9 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) moist; moderate, medium, pris-
matic structure; slightly hard, friable, sticky and
plastic; common, fine roots; common, fine, tubular
pores; dark grayish-brown (10YR 4/2) coatings,
very dark grayish brown (10YR 3/2) moist; neu-
tral; clear, smooth boundary. .

B3—9 to 14 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; mod-
erate, medium, prismatic structure; slightly hard,
very friable, sticky and plastic; common, fine roots;
common, fine, tubular pores; slight effervescence;
mildly alkaline; clear, wavy boundary. .

Clca—14 to 28 inches, white (5Y 8/2) silt loam, light gray
(5Y 7/2) moist; weak, coarse, prismatic structure
that parts to weak, thin plates; slightly hard, very
friable, slightly sticky and slightly plastic; com-
mon, fine roots; common, fine pores; strong effer-
vescence; many thin films and soft nodules of
segregated lime; moderately alkaline; gradual,
smooth boundary.

IIC2—28 to 60 inches, light-gray (5Y 7/2) sandstone that
crushes to sandy loam, light olive gray (5Y 6/2)
moist; strong effervescence.

Depth to the calcareous material ranges from 8 to 16
inches.

Bo—Boxwell complex, undulating (2 to 8 percent
slopes). This complex is on uplands. It is about 65
percent Boxwell silt loam and 30 percent Cabba lqam.
Slopes are mainly 2 to 4 percent. The Boxwell soil is
in swales, on foot slopes, and on north-facing side
slopes; and the Cabba soil is on ridges and south-
facing side slopes. )

Included with these soils in mapping, and making
up about 5 percent of the mapped areas, are areas of
Tanna and Wayden soils. )

Runoff is medium. The hazards of water erosion
and soil blowing are moderate.

The soils in this complex are well suited to small
grain, pasture, and range. Capability unit IIIQ—{-}, d_ry-
land; Silty range site, 12- to 14-inch precipitation
zone; these soils are not assigned to a woodland suit-
ability group; windbreak suitability group 2M.
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Bridger Series

The Bridger series consists of deep, well-drained
soils on uplands, These soils formed in glacial till.
Elevation ranges from 4,500 to 6,000 feet. Slopes are
8 to 40 percent. The native vegetation is mainly rough
fescue, Richardson needlegrass, mountain brome, and
Columbia needlegrass. The mean annual precipitation
is 18 to 24 inches, the mean annual air temperature
is 89° to 41°, and the growing season is 60 to 90 days.

In a representative profile the surface layer is dark-
brown stony loam 5 inches thick. The subsoil is brown
and dark grayish-brown stony clay loam 29 inches
thick. The substratum is light brownish-gray stony
clay loam.

Permeability is moderate. Available water capacity
is moderate, Reaction is neutral to a depth of 22 inches
and mildly alkaline below that depth. Organie-matter
content is high in the surface layer.

These soils are used mainly for range.

Representative profile of Bridger stony loam from an
area of Bridger-Rock land association, very steep, in
native grass, 1,200 feet east, 200 feet north of the
center of sec. 3, T. 30 N,, R. 12 W.:

Al1—0 to 5 inches, dark-brown (7.5YR 3/2) stony loam,
very dark brown (10YR 2/2) moist; moderate,
very fine, crumb structure; soft, very friable, non-
sticky and nonplastic; 20 percent by volume flat,
subangular stones, cobbles, and pebbles; neutral;
clear, irregular boundary.

B1—5 to 11 inches, brown (7.5YR 5/2) stony clay loam,
dark brown (7.5YR 3/2) moist; moderate, very
fine, angular blocky structure; slightly hard, fri-
able, slightly sticky and slightly plastic; 30 percent
stones, cobbles, and pebbles; neutral; clear, smooth

boundary.

B21t—11 to 22 inches, brown (7.5YR 5/4) stony heavy clay
loam, dark brown (7.5YR 8/2) moist; strong, very
fine, angular blocky structure; very hard, friable,
sticky and plastic; common, thick clay films on
peds; 20 percent stones, cobbles, and pebbles; neu-
tral; clear, smooth boundary.

B22t—22 to 34 inches, dark grayish-brown (10YR 4/2)
stony clay loam, very dark grayish brown (10YR
3/2) moist; moderate, fine, angular blocky struc-
ture; very hard, firm, sticky and plastic; common,
moderately thick clay films on peds; 30 percent
stones, cobbles, and pebbles; mildly alkaline; clear,
wavy boundary.

Cca—34 to 60 inches, light brownish-gray (2.5Y 6/2) stony
clay loam, dark grayish brown (2.5Y 4/2) moist;
massive; hard, friable, sticky and plastic; 50 per-
cent coarse fragments; streaks and spots of white
segregated lime; mildly alkaline.

The A horizon is very dark grayish brown (10YR 3/2),
very dark brown (10YR 2/2), or dark brown (7.5YR 3/2).
Depth to the calcareous material ranges from 18 to 36
inches. To a depth of 34 inches, content of rock fragments
ranges from 20 to 30 percent, and below this depth it ranges
from 35 to 70 percent.

BM—Bridger-Mord association, hilly (4 to 40 percent
slopes). This association is on uplands. About 60 per-
cent of this association is Bridger stony loam, and 30
percent is Mord loam. Slopes are mainly 8 to 15 per-
cent. The Bridger soil generally is in grassy, convex
south-, west-, and east-facing areas. The Mord soil is
in concave, generally north-facing areas and has an
overstory of aspen and an understory of grass. The
Brldger'soﬂ has slopes of 8 to 40 percent, and the
Mord soil has slopes of 4 to 8 percent.

Included with these soils in mapping, and making up

10 percent of the area, are areas of rocky ridgetops
and areas of poorly drained soils in swales and closed
basins.

Runoff is medium or rapid. The hazard of water
erosion is moderate on the Bridger soil and slight on
the Mord soil. The hazard of soil blowing is slight or
moderate on both soils.

The Bridger soil in this association is suited mainly
to range, and the Mord soil is suited mainly to graze-
able woodland. Capability unit VIe-1, dryland;
Bridger part in Silty range site, 20- to 24-inch precipi-
tation zone, Mord part not assigned to a range site;
Bridger part not assigned to a woodland suitability
group, Mord part in woodland suitability group 4ol;
windbreak suitability group 4.

BN—Bridger-Rock land association, very steep (15
to 60 percent slopes). This association is on uplands.
It is about 65 percent Bridger stony loam and 30 per-
cent Rock land. Slopes are mainly 35 to 60 percent. The
Bridger soil is on side slopes, and Rock land is mainly
on ridgetops. The Bridger soil has slopes mainly of 15
to 85 percent, and Rock land has slopes mainly of 35
to 60 percent. The Bridger soil has the profile described
as representative of the Bridger series. Rock land con-
sists of outcrops of hard, brown sandstone that is
nearly barren of vegetation and is surrounded by shal-
low and very shallow soils.

Included in mapping are Mord soils on north-facing
sides of drainageways.

Runoff is medium or rapid. The hazard of water
erosion is moderate or severe, and the hazard of soil
blowing is slight or moderate.

This association is suited mainly to range. Aspen
occur in some of the drainageways and on north-facing
areas. Bridger part in capability unit VIe-1, dryland,
Rock land part in capability unit VIIIs-1, dryland;
Bridger part in Silty range site, 20- to 40-inch precipi-
tation zone, Rock land part not assigned to a range
site; not assigned to a woodland suitability group;
Bridger part in windbreak suitability group 4, Rock
land part not assigned to a windbreak suitability
group.

Brockway Series

The Brockway series consists of deep, well-drained
soils on lake terraces on uplands. These soils formed
in caleareous lake sediment, Elevation ranges from
3,600 to 4,200 feet. Slopes are 0 to 8 percent. The
native vegetation is mainly bluebunch wheatgrass,
needleandthread, western and thickspike wheatgrasses,
and green needlegrass. The mean annual precipita-
tion is 12 to 14 inches, the mean annual air temper-
ature is 39° to 41° F, and the growing season is 100
to 110 days.

In a representative profile the surface layer is
grayish-brown silt loam 6 inches thick. The upper 5
inches of the underlying material is light brownish-
gray silt loam, the next 17 inches is light-gray silty
clay loam, the next 11 inches is light-gray very fine
sandy loam, and the lower part is stratified light-gray
very fine sandy loam and light brownish-gray silty clay.

Permeability is moderately slow. Available water
capacity is high. Reaction is moderately alkaline.
Organic-matter content is low in the surface layer.
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These soils are used for dryfarmed and irrigated
small grain, tame pasture, irrigated alfalfa hay, and
range,

Representative profile of Brockway silt loam, 0 to 2
percent slopes, 1,320 feet west and 200 feet south of
northeast corner of sec. 17, T. 34 N, R. 6 W.:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) silt loam,
dark grayish brown (10YR 4/2) moist; moderate,
fine, granular structure; slightly hard, very friable,
slightly sticky and slightly plastic; strong effer-
vescence; moderately alkaline; abrupt, smooth
boundary.

Cl—6 to 11 inches, light brownish-gray (2.5Y 6/2) silt
loam, light olive brown (2.5Y 5/4) moist; weak,
medium, prismatic structure; slixfrhtly hard, very
friable, slightly sticky and slightly plastic; many,
fine roots; many, fine, tubular pores; strong effer-
vescence; moderately alkaline; abrupt, smooth
boundary.

C2ca—11 to 18 inches, light-gray (2.5Y 7/2) silty clay
loam, light olive brown (2.5Y 5/4) moist; weak,
medium, prismatic structure that parts to weak,
thin plates; very fine stratification of silty clay
loam and silt loam; hard, friable, sticky and plastic;
many, fine roots; many, fine, tubular pores; many,
segregated, white lime spots on dark-colored plates
of soill; strong effervescence; moderately alkaline;
abrupt, smooth boundary.

C3ca—18 to 28 inches, light-gray (2.5Y 7/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; moderate,
very thin lamellae of dark grayish-brown (2.5Y
4/2), moist, silty clay loam and silty clay, and
light olive-brown (2.5Y 5/4), moist, silt; hard, fri-
able, sticky and plastic; common, fine roots; com-
mon, fine, tubular pores; many, segregated, white
lime spots on dark-colored silty clay plates; very
strong effervescence; moderately alkaline; abrupt,
smooth boundary.

C4—28 to 39 inches, light-gray (2.5Y 7/2) very fine sandy
loam, grayish brown (2.5Y 5/2) moist; massive;
soft, very friable, nonsticky and nonplastic; com-
mon, fine roots; common, fine, tubular pores; strong
effervescence; moderately alkaline; abrupt, smooth
boundary.

CbBcs—389 to 60 inches, light brownish-gray (2.5Y 6/2), silty
clay lamellae in light-gray (2.5Y 7/2), very fine
sandy loam matrix (average texture is silty clay
loam), grayish brown (2.5Y 5/2) and light yellow-
ish brown (2.5Y 6/4) moist; weak, thin and very
thin varves, material at 39 to 41 inches, 43 to 44
inches, 47 to 48 inches, and 58 to 60 inches is
mainly clay and silty clay varves; slightly hard,
friable, sticky and plastic; strong effervescence;
many fine gypsum crystals; moderately alkaline.

The A horizon is silt loam or silty clay loam, and some
uncultivated areas have a layer 2 to 4 inches thick that is
leached of lime. The C horizon is stratified and ranges from
very fine sandy loam to silty clay.

Br—Brockway silt loam, 0 to 2 percent slopes. This
nearly level soil is on lake terraces on uplands. It has
the profile described as representative of the series.

Included with this soil in mapping are a few small
areas of concave Ethridge soils.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is suited to small grain, tame pasture, and
range. Where irrigated, it is also well suited to alfalfa
hay. Capability units IIle-3, dryland, and IIle-1, irri-
gated; Silty range site, 12- to 14-inch precipitation
zone; not assigned to a woodland suitability group;
windbreak suitability group 3L.

Bs—Brockway silt loam, 2 to 4 percent slopes. This
gently sloping soil is on lake terraces and uplands.

Included with this soil in mapping are a few small
areas of Ethridge, Linnet, and Pendroy soils.

Runoff is medium. The hazards of water erosion and
soil blowing are moderate.

This soil is suited to small grain, tame pasture, and
range. Where irrigated, it is also well suited to alfalfa
hay. Capability units IITe-3, dryland, and IIle-1, irri-
gated; Silty range site, 12- to 14-inch pr_ec1p1tat10n
zone; not assigned to a woodland suitability group;
windbreak suitability group 3L. )

Bt—Brockway silt loam, 4 to 8 percent slopes. This
moderately sloping soil is on lake terraces on uplands.

Included with this soil in mapping are a few small
areas of Ethridge, Linnet, Pendroy, Attawan, Tally, and
Yetull soils. )

Runoff is medium. The hazards of water erosion and
soil blowing are moderate. )

This soil is suited to small grain, tame pasture, and
range. Where irrigated, it is suited to a lesser degree
to alfalfa hay. Capability units IIle