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

Major fieldwork for this soil survey was completed in the period 1969 to
1972. Soil names and descriptions were approved in 1975. Unless otherwise in-
dicated, statements in the publication refer to conditions in the survey area in
1973. This survey was made cooperatively by the Soil Conservation Service
and the Montana Agricultural Experiment Station. It is part of the technical
assistance furnished to the Stillwater Conservation District.

Soil - maps in this survey may be copied without permission, but any enlarge-
ment 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.
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Foreword

This soil survey contains much information useful in land-planning pro-
grams in the Stillwater County Area. Of prime importance are the predictions
of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

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

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to use as septic tank absorp-
tion fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of seil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

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

Jw pla S I IIVN,

Van K. Haderlie
State Conservationist
Soil Conservation Service






SOIL SURVEY OF STILLWATER COUNTY AREA, MONTANA

By John L. Parker, Gordon L. Decker, and Michael T. Jackson,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service
in cooperation with the Montana Agricultural Experiment Station

STILLWATER COUNTY AREA is in the south-cen-
tral part of Montana. It takes in about 957,440 acres, or
1,496 square miles. Columbus, the county seat, is in the
central part of Stillwater County. '

About 30 percent of the Area is cropland, and the rest
is used mainly for range. The principal crops are wheat,
barley, oats, hay, sugar beets, and corn silage. Raising
beef cattle, small grains, corn silage, and sugar beets are
the main enterprises.

How this survey was made

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

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

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

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have

little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land use
planning” and “Description of the soils.”

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

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and

‘other data have been assembled. The mass of detailed in-

formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, home buyers, and those
seeking recreation.

General soil map for broad land use
planning

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

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

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

The soils in the survey area vary widely in their poten-
tial for major land uses. Some are suitable for dryland or
irrigated crops; others are better suited to rangeland or
to wildlife habitat or recreation. '

Deep, nearly level to moderately sloping, well
drained soils on low terraces, alluvial fans,
and flood plains

These soils are on low terraces, alluvial fans, and flood
plains along the Yellowstone River, Stillwater River, and
Rosebud Creek. They formed in alluvium and have a sur-
face layer of loam, clay loam, fine sandy loam, or silty
clay loam. Annual precipitation is 10 to 19 inches. The
frost-free period is 90 to 130 days. The soils in the Yel-
lowstone Valley are used mainly for dryland or irrigated
crops. The soils in the Stillwater River Valley and
Rosebud Creek Valley are used mainly for irrigated and
dryland hay and for range.

1. Havre-Harlem-Glendive

Deep, nearly level or gently sloping, well drained loams,
clay loams, and fine sandy loams that formed in alluvi-
um; on flood plains, alluvial fans, and terraces

This map unit is in the Yellowstone Valley, mainly near
the Yellowstone River. It makes up about 1 percent of
the survey area. The map unit is about 35 percent Havre
soils, 30 percent Harlem soils, 25 percent Glendive soils,
and 10 percent minor soils.

Havre soils are level or gently sloping and occupy
stream terraces, alluvial fans, and flood plains. The sur-
face layer is typically light brownish gray loam 6 inches
thick. The underlying material is light brownish gray
loam with strata of silt, very fine sand, and clay.

Harlem soils are level and occupy stream terraces and
flood plains. The surface layer typically is dark grayish
brown clay loam 4 inches thick. The underlying material
is grayish brown, brown, and olive gray clay loam and
clay.

Glendive soils are nearly level and gently sloping and
occupy terraces and flood plains. The surface layer typi-
cally is light brownish gray fine sandy loam 6 inches
thick. The underlying material is light brownish gray
sandy loam with strata of silt loam, loamy sand, and clay.

Minor soils in this map unit are in the Kobar and
Yamac series and Ustifluvents-Fluvaquents association,

flooded. The Kobar and Yamac soils are deep, well
drained soils on terraces. The Ustifluvents and Flu-
vaquents are on flood plains, mainly adjacent to the river,
and consist of poorly drained to well drained soils and
soils that have gravel and sand at a depth of less than 20
inches or more than 40 inches.

These soils are used for dryland and irrigated crops
and for range.

2. Yamac-Kobar-Attewan

Deep, nearly level to moderately sloping, well drained
loams and clay loams that formed in alluvium,; on fans
and terraces

This map unit is in the Yellowstone Valley. It com-
prises about 4 percent of the Area. The map unit is about
50 percent Yamac soils, 25 percent Attewan soils, 15 per-
cent Kobar soils, and 10 percent minor soils.

Yamac soils are nearly level to moderately sloping and
are on foot slopes and alluvial fans. The surface layer is
typically grayish brown loam 8 inches thick. The subsoil is
brown and light brownish gray loam 12 inches thick. The
substratum is light brownish gray loam and clay loam.

Kobar soils are nearly level to moderately sloping and
occupy terraces, foot slopes, and alluvial fans. The surface
layer is light brownish gray clay loam 5 inches thick. The
subsoil is grayish brown silty clay loam and silty clay 25
inches thick. The substratum is grayish brown clay.

Attewan soils are nearly level or gently sloping and oc-
cupy terraces. They are underlain by sand and gravel at a
depth of 20 to 40 inches. The surface layer is typically
grayish brown and brown loam 9 inches thick. The subsoil
is brown clay loam 9 inches thick. The substratum is light
brownish gray loam over loose sand and gravel.

The minor soils in this map unit are the Beaverell,
Glendive, and Harlem soils on terraces. The Beaverell
soils are deep, gravelly loams and have loose, very
gravelly sand at a depth of 10 to 20 inches. The Glendive
soils are deep, fine sandy loams that formed in stratified
sandy loam alluvium. Harlem soils are deep clay loams
that formed in clay loam and clay alluvium.

These soils are used for irrigated and dryland crops
and for range.

3. Lolo-Shawa-Nesda

Deep, nearly level to moderately sloping, well drained
gravelly loams and silty clay loams that formed in allu-
vium, on flood plains, terraces, and alluvial fans

This map unit is in the Stillwater River Valley and
Rosebud Creek Valley. It makes up about 2 percent of
the Area. The map unit is about 40 percent Lolo soils, 25
percent Shawa soils, 20 percent Nesda soils, and 15 per-
cent minor soils.

Lolo soils are nearly level to moderately sloping and oc-
cupy stream terraces and flood plains. The surface layer
typically is dark grayish brown very gravelly loam 13
inches thick. The subsoil is dark brown very gravelly
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loam 11 inches thick. The substratum is light brownish
gray very gravelly fine sandy loam.

Shawa soils are nearly level to moderately sloping and
occupy terraces and alluvial fans. The surface layer typi-
cally is very dark gray and dark gray silty clay loam and
clay loam 25 inches thick. The underlying material is
grayish brown clay loam.

Nesda soils are nearly level and occupy flood plains and
alluvial fans. The surface layer typically is dark grayish
brown, dark brown, and brown gravelly loam 16 inches
thick. The underlying material is pale brown very cobbly
sand.

Minor soils in this map unit are the deep Lohler, Work,
and Turner soils that formed in alluvium. The Lohler soils
are clay loam, and the Work soils are loam. Turner soils
are clay loam or stony clay loam underlain by loose very
gravelly sand at a depth of 20 to 40 inches.

These soils are used mainly for range. Some areas are
used for irrigated hay.

Deep, nearly level, somewhat poorly drained
and poorly drained, saline soils in closed
basins

These soils are in closed basins near Rapelje. They
formed in saline loamy and clayey sediments and have a
clay loam or clay surface layer. Annual precipitation is 10
to 14 inches. The frost-free period is 110 to 120 days. The
soils are used mainly for range and wildlife.

4. Lardell-McKenzie

Deep, mearly level, somewhat poorly drained to poorly
drained clay loams and clays that formed in alluvium;
in closed basins and on flood plains and terraces

This map unit is in the northeastern part of Stillwater
County. It makes up about 2 percent of the survey area.
The map unit is about 45 percent Lardell soils, 40 percent
McKenzie soils, and 15 percent minor soils.

Lardell soils are somewhat poorly drained or poorly
drained soils on fans and in closed basins. The surface
layer typically is light grayish brown clay loam 7 inches
thick. The underlying material is grayish brown and olive
silty clay loam and clay loam. .

McKenzie soils are poorly drained soils in closed basins.
The surface layer typically is light olive gray clay 4
inches thick. The subsoil is olive gray and light olive gray
clay 13 inches thick. The substratum is light olive gray
mottled clay. '

Minor soils in this map unit are in the Absher, Kobar,
and Lonna series. The Absher soils are deep, well
drained, silty clay loams that formed in clayey alluvium
and are high in sodium. Kobar soils are deep, well drained
clay loams that formed in clayey alluvium. The Lonna
soils are deep, well drained silt loams that formed in silty
alluvium. They occupy alluvial fans and terraces mainly
bordering the closed basins.

The soils in this map unit are used mainly for range.
Some areas of the minor soils are dryfarmed.

Shallow to deep, gently sloping to very steep,
well drained soils on sandstone and shale
uplands

These soils are on uplands and terraces. They formed in
colluvium, alluvium, and residuum of weathered sandstone
and shale. They have a surface layer of clay loam, chan-
nery loam, cobbly sandy loam, or loam. The average an-
nual precipitation is 10 to 19 inches. The frost-free period
is 90 to 130 days. The soils are used mainly for dryland
crops and for range.

5. Yawdim-Lambeth-Birney

Shallow to deep, moderately steep to very steep, well
drained clay loams, silt loams, and channery loams that
Jormed in material weathered from shale; on uplands

This map unit is on the uplands in the northern part of
the county. It makes up about 14 percent of the survey
area. The map unit is about 35 percent Yawdim soils, 30
percent Lambeth soils, 20 percent Birney soils, and 15
percent minor soils.

The shallow Yawdim soils are steep and very steep and
occupy hillsides along breaks. The surface layer typically
is light brownish gray clay loam 2 inches thick. The un-
derlying material is light gray clay loam 8 inches thick
over shale.

The deep Lambeth soils are steep and occupy hillsides
and ridgetops. The surface layer typically is light
brownish gray silt loam 8 inches thick. The underlying
material is light gray and light brownish gray silt loam.

The deep Birney soils are steep and occupy hillsides
and foot slopes. The surface layer typically is brown chan-
nery loam 4 inches thick. The subsoil is yellowish brown
channery loam 10 inches thick. The substratum is pale
brown channery loam and very channery sandy loam.

Of minor extent in this map unit are the Rentsac,
Tanna, and Yamac soils, Torrifluvents-Camborthids, and
Rock outerop. The Rentsac soils are shallow, well drained
loams that are underlain by sandstone and are on
ridgetops and hillsides. The Tanna soils are moderately
deep, well drained clay loams on ridgetops. The Yamac
soils are on alluvial fans in the narrow valleys and are
deep, well drained loams. The Torrifluvents and Cam-
borthids are on alluvial fans and narrow flood plains.

These soils are used for range and, to a lesser extent,
for woodland.

6. Absarokee-Sinnigam-Castner -

Moderately deep and shallow, gently sloping to steep, well
drained clay loams and loams that formed in material
weathered from shale and sandstone; on uplands

This map unit is in the south-central part of the county.
It occupies hillsides, ridges, and plains in the uplands.
This map unit comprises about 15 percent of the survey
area. It is about 50 percent Absarokee soils, 20 percent
Sinnigam soils, 15 percent Castner soils, and 15 percent
minor soils.
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The moderately deep Absarokee soils are gently sloping
to steep and occupy plains, ridgetops, and hillsides. The
surface layer typically is dark grayish brown clay loam 6
inches thick. The subsoil is grayish brown clay loam and
clay 17 inches thick. The substratum is light olive gray
clay loam 12 inches thick and is underlain by sandstone.

The shallow Sinnigam soils are gently sloping to steep
and occupy ridgetops and hillsides. The surface layer typi-
cally is dark grayish brown clay loam and channery clay
loam 5 inches thick. The subsoil is grayish brown very
channery silty clay that is underlain by interbedded shale
and sandstone at a depth of 18 inches.

The shallow Castner soils occupy gently sloping to
steep ridgetops and hillsides. The surface layer typically
is dark grayish brown and brown loam 10 inches thick.
The underlying material is light gray very channery loam
that is underlain by sandstone at a depth of 18 inches.

Of minor extent in this map unit are the Grail, Hilger,
and Work soils, Ustifluvents-Ustochrepts, and Rock out-
crop. The Grail soils are deep, well drained soils that
formed in silty clay loam and clay loam alluvium and are
mainly in concave positions. The Hilger soils are deep,
well drained soils that formed in colluvium and alluvium
and are mainly on foot slopes. The Work soils are deep,
well drained soils that formed in clay loam and gravelly
loam alluvium on fans. The Ustifluvents and Ustochrepts
are on alluvial fans and flood plains in narrow valleys.
Rock outcrop occurs on some steep hillsides.

The soils in this map unit are used for range and for
dryland crops.

7. Tanna-Rentsac-Bonfri

Moderately deep or shallow, gently sloping to moderately
steep, well drained clay loams and loams that formed in
material weathered from sandstone and shale; on
uplands

This map unit is north of the Yellowstone -Valley. It
makes up about 44 percent of the county. The map unit is
about 40 percent Tanna soils, 20 percent Rentsac soils, 15
percent Bonfri soils, and 25 percent minor soils.

The moderately deep Tanna soils are gently sloping to
moderately steep and occupy plains, ridgetops, and hill-
sides of uplands. The surface layer is typically grayish
brown clay loam 7 inches thick. The subsoil is light olive
brown and light yellowish brown silty clay and clay loam
13 inches thick. The substratum is light olive gray clay
loam 14 inches thick that overlies shale.

The shallow Rentsac soils are gently sloping to
moderately steep and occupy plains, ridgetops, and hill-
sides of uplands. The surface layer is grayish brown loam
8 inches thick. The underlying material is light brownish
gray and light gray very channery loam 10 inches thick
and overlies sandstone. o

The moderately deep Bonfri soils are gently sloping to
moderately steep and occupy plains, ridgetops, and hill-
sides of uplands. The surface layer is grayish brown loam
7 inches thick. The subsoil is grayish brown clay loam 21

inches thick. The substratum is light brownish gray clay
loam 8 inches thick that overlies shale.

Minor soils in this map unit are in the Beenom, Lam-
beth, Lonna, and Yamac series. The Beenom soils are
shallow loams underlain by sandstone. Lambeth soils are
deep, clay loam and silt loam soils that weathered from
shale. Lonna soils are deep silt loams that formed in allu-
vium. Yamac soils are deep loams that formed in alluvi-
um.

These soils are used for dryland farming and for range.

8. Hilger-Castner-Turner

Deep to shallow, gently sloping to steep, well drained
cobbly sandy loams, loams, and clay loams that formed
in material weathered from sandstone and shale and in
gravelly alluvium; on hillsides, ridgetops, and broad di-
vides and terraces on uplands

This map unit is mainly in the southwestern part of
Stillwater County. It makes up about 16 percent of the
survey area. The map unit is about 35 percent Hilger
soils, 30 percent Castner soils, 20 percent Turner soils,
and 15 percent minor soils. -

The deep Hilger soils occupy steep hillsides and foot
slopes. The surface layer typically is brown cobbly sandy
loam 4 inches thick. The subsoil is brown and pale brown
very cobbly sandy clay loam 20 inches thick. The sub-
stratum is brown very cobbly loam.

The shallow Castner soils are moderately sloping to
steep and occupy hillsides and ridges. Typically the sur-
face layer is dark grayish brown and brown loam 10
inches thick. The underlying material is light gray very
channery loam underlain by sandstone bedrock at a depth
of 18 inches.

The deep Turner soils are gently sloping to moderately
sloping and occupy high outwash terraces on broad di-
vides in the uplands. The surface layer typically is brown
clay loam 3 inches thick. The subsoil is dark yellowish
brown clay 8 inches thick. The substratum is light
brownish gray clay loam 11 inches thick over loose very
gravelly sand.

Of minor extent in this map unit are Absarokee, Am-
herst, and Shane soils and Ustifluvents-Ustochrepts. The
Absarokee soils are moderately deep clay loams underlain
by sandstone. Amherst soils are shallow loams underlain
by sandstone. The Shane soils are moderately deep clay
loams underlain by shale. These soils are on ridges and
the upper parts of hillsides. The Ustifluvents and
Ustochrepts occur on alluvial fans and narrow flood plains
in the narrow valleys.

These soils are used for range and for dryland farming.

'Deep, moderately sloping to very steep, well
drained soils on mountains

These soils are on mountain ridgetops, side slopes, and
foothills. They formed in colluvium, residuum, and glacial
till and have a stony loam or gravelly sandy loam surface
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layer. The average annual precipitation is 15 to 24 inches,
and the frost-free period is 60 to 90 days. These soils are

mainly used for timber production, for range, and for wil-
dlife.

9. Sebud-Garlet-Rock outcrop

Rock outcrop and deep, moderately sloping to very steep,
well drained stony loams and gravelly sandy loams that
formed in material weathered from sandstone and igne-

ous rock and in glacial till; on foothills, mountainsides,
and ridgetops

This map unit is in the southwestern part of the Area in
the Beartooth Mountains. It makes up about 2 percent of
the survey area. The map unit is about 50 percent Sebud
soils, 25 percent Garlet soils, 15 percent Rock outcrop,
and 10 percent minor soils. ,

The deep Sebud soils are moderately sloping to very
steep and occupy ridgetops, foothills, and mountainsides.
They formed in glacial till or alluvium and colluvium
derived from glacial till. Typically, the surface layer is
very dark grayish brown and dark grayish brown stony
loam 10 inches thick. The subsoil is yellowish brown ex-
tremely stony clay loam 14 inches thick. The substratum
is very pale brown extremely stony sandy clay loam.

The deep Garlet soils are steep and very steep and oc-
cupy mountainsides and ridgetops. Typically, the surface
layer is light brownish gray gravelly sandy loam 12 inches
thick. The subsoil to a depth of 60 inches is pale brown
gravelly sandy loam and yery cobbly loam.

Rock outcrop is mainly on the mountain slopes and on
the tops of ridges. It .consists of either igneous or sedi-
mentary rocks.

Minor soils in this map unit are in the Cheadle and
Shawa series. The Cheadle soils are shallow and are un-
derlain by sandstone or igneous rock. They are mainly on
the side slopes and ridgetops. The Shawa soils are deep,
well drained soils that formed on stream terraces and al-
luvial fans. -

These soils are used for range, woodland, and wildlife.

Description of the soils

In this section the soil series and map units in the Still-
water County Area are described. The approximate acre-
age and extent of each map unit are given in table 1.

The soil series is described first and then the map units
in the series. To get full information on any one map unit,
it is necessary to read the description of the map unit and
the description of the soil series to which the unit be-
longs. The description of a soil series mentions features
that apply to all soils in the series. Differences among
soils of a series are pointed out in the descriptions of the
map units or are indicated in the soil name. Soils that are
mapped only in a complex or association are described
under the name of the complex or association. Unless
otherwise stated, the descriptions of the map units in this

section are for dry soils. Not all map units are members
of a soil series. For.example, Rock outcrop is a miscel-
laneous area and does not belong to a soil series. It is
nevertheless listed in alphabetic order along with the se-
ries. .

An essential part of each soil series is the description
of the soil profile, that is, the sequence of layers
beginning at the surface and continuing down to a depth
beyond which roots of most plants penetrate. Each soil
series contains a short description of a typical soil profile
and a much more detailed description of the same profile
that scientists, engineers, planners, and others can use in
making technical interpretations.

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Some of the
map units are broadly defined. In the tables, these are in-
dicated by an asterisk following the symbol. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed. ‘

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

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

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Turner clay loam, 2 to 4 percent
slopes, is one of several phases within the Turner series.

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

A so0il complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Tanna-Rentsac complex, 4 to 15 percent slopes,
is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic pat-
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tern and in the kinds of soil that are a part of it. The ex-
tent of the soils can differ appreciably from one delinea-
tion to another; nevertheless, interpretations can be made
for use and management of the soils. Sebud-Cheadle as-
sociation, very steep, is.an example. :

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped as
one unit because there is little value in separating them.
The pattern and proportion of the soils are not uniform.
An area shown on the map has at least one of the domi-
nant (named) soils or may have all of them. Lolo and
Nesda soils, flooded, is an undifferentiated group in this
survey area.

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

" Listed at the end of each description of a map unit is
the capability unit in which the map unit has been placed.
For those map units that have been placed in a wind-
break suitability group or range site, that group is also
listed. Many terms used in the soil descriptions and other
sections of the survey are defined in the Glossary at the
back of this soil survey and in the Soil Survey Manual (6).

Some of the frigid soils mapped in the area around the
town of Absarckee have a growing season shorter than is
typical for the series. Some of the Aridic soils that are
mapped at higher elevations north of the Yellowstone
River have 15 to 16 inches of precipitation, which is more
than is typical for the series.

Soil maps of Yellowstone County, Montana, and Carbon
County, Montana, will not necessarily match those in the
soil survey of Stillwater County Area, Montana,
completed in 1973. New criteria for soil series and their
interpretations and new information on climatic conditions
have changed concepts of the soil series and mapping.

Absarokee series

The Absarokee series consists of moderately deep, well
drained soils that formed in material weathered from
sandstone. These soils are on upland divides and foot
slopes at an elevation of 4,000 to 5,000 feet, and are un-
derlain by bedrock at a depth of 20 to 40 inches. Slopes
are 2 to 50 percent. Native vegetation was mainly
bluebunch wheatgrass, western wheatgrass, rough fescue,
Idaho fescue, annual forbs, and woody plants. The mean
annual precipitation is 15 to 19 inches. The mean annual
soil temperature is 45 to 57 degrees F. The frost-free
season is 105 to 120 days.

In a representative profile the surface layer is dark
grayish brown clay loam 6 inches thick. The subsoil is
grayish brown clay loam and clay 17 inches thick. The

substratum is light olive gray clay loam 12 inches thick. It
overlies hard sandstone.

Permeability is moderately slow to a depth of about 35
inches, and the available water capacity is low. Reaction
is neutral to a depth of 23 inches and moderately alkaline
below that depth. .

These soils are used mainly for dryland crops, range,
pasture, and wildlife.

Representative profile of Absarokee clay loam, 2 to 8
percent slopes, 1,600 feet east and 500 feet south of
northwest corner of sec. 11, T. 3 S, R. 20 E.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure;
slightly hard, friable, sticky and plastic; many fine and very fine
roots; neutral; clear wavy boundary.

B21t—6 to 11 inches; grayish brown (10YR 5/2) heavy clay loam, dark
brown (10YR 3/3) moist; weak medium prismatic structure that
separates to moderate medium angular blocky; hard, firm, sticky
and plastic; thin continuous clay films on peds and coatings on sand
grains; many fine and very fine roots; few medium tubular pores;
neutral; gradual smooth boundary.

B22t—11 to 23 inches; grayish brown (10YR 5/2) clay, dark brown
(10YR 4/3) moist; moderate medium angular blocky structure; hard,
firm, sticky and plastic; thin discontinuous clay films on peds; many
very fine roots; few fine tubular pores; neutral; gradual wavy boun-
dary.

Cca—23 to 35 inches; light olive gray (5Y 6/2) clay loam, olive gray (6Y
5/2) moist; massive; slightly hard, friable, sticky and plastic; com-
mon very fine roots; many fine and very fine tubular pores;
strongly effervescent; moderately alkaline; abrupt wavy boundary.

IIR—35 inches; hard sandstone.

Depth to bedrock ranges from 20 to 40 inches. Combined thickness of
the A and B horizons ranges from 20 to 27 inches. The B2t horizon is
neutral or mildly alkaline.

1—Absarokee clay loam, 2 to 8 percent slopes. This
gently sloping and moderately sloping soil occupies broad
upland divides and foot slopes. It has the profile
described as typical of the series.

Included in mapping are a few small areas of Rock out-
crop and small areas of Sinnigam and Work soils. Near
the Beartooth Mountains the growing season is somewhat
shorter than is typical for these soils.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

The soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is also well
suited to range. Capability unit IIle-1 (dryland); Clayey
range site, 15- to 19-inch precipitation zone; windbreak
suitability group 3M.

2—Absarokee clay loam, 8 to 15 percent slopes. This
strongly sloping soil occupies narrow upland divides and
foot slopes. Included in mapping are a few small areas
where the surface layer and subsoil are channery clay
loam. Also included are small areas where slopes are less
than 8 percent or more than 15 percent. Small areas of
Sinnigam, Hilger, and Wayden soils are included, as are a
few small areas of Rock outcrop. Near the Beartooth
Mountains the growing season is somewhat shorter than
is typical for the series.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.
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This soil is suited to range. To a lesser degree, it is
suited to growing wheat, oats, barley, and hay under
dryfarm management. Capability unit IVe-1 (dryland);
Clayey range site, 15- to 19-inch precipitation zone; wind-
break suitability group 3M.

3—Absarokee-Sinnigam clay loams, 2 to 8 percent
slopes. This complex consists of gently sloping and
moderately sloping soils on foot slopes and upland divides.
About 65 percent is Absarokee clay loam, and about 30
percent is Sinnigam clay loam. Absarokee clay loam occu-
pies the swales and smooth foot slopes, and Sinnigam clay
loam occupies the convex ridges. The Sinnigam soil in this
complex has the profile described as typical for the Sin-
nigam series. The remaining 5 percent of this complex
consists of small areas of Work and Shane soils and Rock
outcrop. Near the Beartooth Mountains the growing
season is somewhat shorter than is typical for the series.

Surface runoff is medium. The water erosion hazard is
moderate, and the hazard of wind erosion is slight.

This complex is suited to wheat, barley, and hay
production under dryfarm management. It is also suited
to range. Capability unit IIle-1 (dryland); Absarokee soils
in Clayey range site, 15- to 19-inch precipitation zone,
windbreak suitability group 3M; Sinnigam soils in Shallow
range site, 16- to 19-inch precipitation zone, windbreak
suitability group 4.

4—Absarokee-Sinnigam clay loams, 8 to 15 percent
slopes. This complex consists of strongly sloping soils on
foot slopes and upland divides. About 55 percent is Ab-
sarokee clay loam, and about 35 percent is Sinnigam clay
loam. Absarokee clay loam occupies the swales and
smooth foot slopes, and Sinnigam clay loam occupies the
convex ridges. The remaining 10 percent of this complex
consists of small areas of Work and Shane soils and Rock
outcrop. Near the Beartooth Mountains the growing
season is somewhat shorter than is typical for the series.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

This complex is suited to wheat, barley, and hay
production under dryfarm management. It is also suited
to range. Capability unit IVe-1 (dryland); Absarokee soil
in Clayey range site, 15- to 19-inch precipitation zone,
windbreak suitability group 3M; Sinnigam soil in Shallow
range site, 15- to 19-inch precipitation zone, windbreak
suitability group 4.

5—Absarokee-Sinnigam complex, 15 to 50 percent
slopes. This map unit consists of moderately steep to
very steep soils on foot slopes and upland divides. About
45 percent is Absarokee clay loam, and about 35 percent
is Sinnigam channery clay loam. Absarokee clay loam oc-
cupies the smooth foot slopes, and Sinnigam channery
clay loam occupies the convex slopes. The remaining 20
percent is mostly Wayden and Hilger soils and sandstone
outcrops. Also included are small areas of Turner soil on
the crests of knolls and ridges and small benches. Many
of these areas are used as a source of sand and gravel
The Absarokee soil in this complex has a profile similar to
that described as typical for the series, except that the

depth to bedrock is mainly 20 to 30 inches.- Near the
Beartooth Mountains the growing season is somewhat
shorter than is typical for the series.

Surface runoff is rapid, and the water erosion hazard is

severe. The hazard of wind erosion is slight.
- Soils in this complex are suited to range. Capability
unit VIe-1 (dryland); windbreak suitability group 4; Ab-
sarokee soil in Clayey range site, 15- to 19-inch precipita-
tion zone, Sinnigam soil in Shallow range site, 15- to 19-
inch precipitation zone.

6—Absarokee-Amherst-Castner complex, 4 to 8 per-
cent slopes. This complex consists of moderately sloping
soils on narrow upland divides and smooth foot slopes.
About 40 percent is Absarokee clay loam, 25 percent is
Ambherst loam, and 20 percent is Castner loam. Absarokee
clay loam is on the smooth foot slopes and in the
somewhat concave positions. Amherst and Castner soils
are on the convex ridges, narrow divides, and knolls. They
have profiles described as typical for their respective se-
ries. Included in mapping is about 15 percent Work,
Hilger, and Shane soils and small areas of Rock outcrop.

Surface runoff is medium, and the erosion hazard is
moderate. The hazard of wind erosion is slight. Near the
Beartooth Mountains the growing season is somewhat
shorter than is typical for the series.

Soils in this complex are suited to wheat, barley, oats,
and hay production under dryfarm management. They are
also suited to range. Capability unit I1le-1 (dryland); Ab-
sarokee soils in Clayey range site, 15- to 19-inch precipita-
tion zone, windbreak suitability group 3M; Amherst and
Castner soils in Shallow range site, 15- to 19-inch
precipitation zone, windbreak suitability group 4.

Absher series

The Absher series consists of deep, well drained soils
that formed in alluvium and material weathered from
shale. Absher soils are on stream terraces, fans, and
uplands at an elevation of 4,000 to 4,500 feet. Slopes are 0
to 6 percent. The native vegetation was mainly western
wheatgrass, inland saltgrass, greasewood, annual forbs,
saltbush, and other shrubs. The mean annual precipitation
is 10 to 14 inches. The mean annual soil temperature is 42
to 47 degrees F. The frost-free season is 105 to 120 days.

In a representative profile the surface layer is grayish
brown silty clay loam 2 inches thick. The subsoil is gray-
ish brown silty clay loam and clay loam 16 inches thick.
The substratum is light brownish gray and light gray clay
to a depth of 60 inches or more.

Permeability is very slow to a depth of 60 inches, and
the available water capacity is moderate or high. Reaction
is mildly alkaline to a depth of 5 inches and is strongly al-
kaline below that depth.

These soils are used mainly for range.

Representative profile of Absher silty clay loam, 0 to 6
percent slopes, in native grass, 300 feet east, 50 feet
south of northwest section corner of sec. 17, T. 3 N, R. 20
E.
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A2—-0 to 2 inches; grayish brown (2.5Y 5/2) silty clay loam, dark grayish
brown (2.5Y 4/2) moist; moderate fine granular structure; slightly
hard, friable, sticky and plastic; many fine and very fine roots;
many clean silt and sand grains; mildly alkaline; clear wavy bounda-
ry. .

B21t—2 to 5 inches; grayish brown (2.5Y 5/2) silty clay loam, dark gray-
ish brown (25Y 4/2) moist; moderate medium columnar structure
that separates to moderate medium and fine angular blocky; hard,
friable, sticky and plastic; many fine and very fine roots; few fine
and very fine pores; few discontinuous clay films; many clean and
unstained silt grains on peds; mildly alkaline; clear wavy boundary.

B22t—5 to 11 inches; grayish brown (10YR 5/2) heavy clay loam, dark
grayish brown (10YR 4/2) moist; moderate medium prismatic struc-
ture that separates to moderate medium and fine subangular
blocky; hard, firm, sticky and plastic; common fine and very fine
roots and pores; many thin continuous clay films on peds; strongly
alkaline; clear wavy boundary.

B3cs—11 to 18 inches; grayish brown (10YR 5/2) heavy clay loam, dark
grayish brown (10YR 4/2) moist; weak medium and fine angular
blocky structure; hard, friable, sticky and plastic; many fine and
very fine roots and pores; few thin discontinuous clay films; many
fine lime masses and small nodules of gypsum; strongly effer-
vescent; strongly alkaline; gradual wavy boundary.

Cles—18 to 52 inches; light brownish gray (10YR 6/2) clay, grayish
brown (10YR 5/2) moist; massive; hard, friable, sticky and plastic;
few very fine roots; many white gypsum crystals in pockets and
seams; strongly effervescent; strongly alkaline; gradual wavy boun-
dary.

C2cs—52 to 60 inches; light gray (10YR 7/2) clay, light olive gray (5Y
6/2) moist; massive; hard, friable, sticky and plastic; weakly effer-
vescent; strongly alkaline.

Depth to accumulated and segregated lime and gypsum ranges from
10 to 20 inches. The substratum is clay or clay loam alluvium or is
material weathered from bedrock.

7—Absher silty clay loam, 0 to 6 percent slopes. This
nearly level and moderately sloping soil occupies stream
terraces and the lower part of alluvial fans and upland
basins.

Included in mapping are a few small areas that have a
clay loam surface layer and a clay loam subsoil. Also in-
cluded are small areas of Tanna soils and small, nearly
barren areas that have soluble salts at depths of less than
10 inches. Where the Absher soil is mapped south of the
Yellowstone Valley, it receives more precipitation than is
typical, but its use and management is the same as in
areas mapped north of the Yellowstone Valley.

Surface runoff is slow or medium. The hazard of soil
blowing is slight, and the hazard of water erosion is slight
or moderate. '

This soil is suited to range. Capability unit VIs-1
(dryland); Dense Clay range site, 10- to 14-inch precipita-
tion zone; windbreak suitability group 3S.

Ambherst series

The Ambherst series consists of shallow, well drained
soils that formed in materials weathered from sandstone.
Ambherst soils are on upland divides and foot slopes at
elevations of 4,000 to 5,000 feet and are underlain by
bedrock at a depth of 6 to 20 inches. Slopes are 2 to 15
percent. Native vegetation was mainly bluebunch wheat-
grass, Idaho fescue, rough fescue, green needlegrass,
needleandthread, annuals, and woody plants. The mean

annual precipitation is 15 to 19 inches. The mean annual
soil temperature is 40 to 45 degrees F, and the frost-free
season is 105 to 120 days.

In a representative profile the surface layer is grayish
brown loam 4 inches.thick. The subsoil is dark grayish
brown and brown clay loam 11 inches thick. The sub-
stratum is olive gray loam that overlies sandstone.

Permeability is moderate, and the available water
capacity is very low. Reaction is neutral.

Amherst soils are used mainly for dryland crops and
for range.

Representative profile of Amherst loam in an area of
Absarokee-Amherst-Castner complex, 4 to 8 percent
slopes, in native grass, 1,600 feet west and 1,800 feet
south of the northeast section corner of sec. 4, T. 4 S, R.
20 E.

Al—0 to 4 inches; grayish brown (I0YR 5/2) loam, very dark grayish
brown (10YR 3/2) moist; moderate medium platy structure that
separates to weak fine granular; soft, friable, nonsticky and non-
plastic; many fine and very fine roots; few very fine tubular pores;
neutral; clear wavy boundary. .

B21t—4 to 10 inches; dark grayish brown (10YR 4/2) heavy clay loam,
very dark grayish brown (10YR 3/2) moist; strong medium
prismatic structure parting to moderate fine and medium angular
blocky; hard, firm, sticky and plastic; common very fine and fine
roots; few fine pores; common thin clay films on peds and on sand
grains; 15 percent sandstone channers; neutral; gradual wavy boun-
dary.

B22t—10 to 15 inches; brown (10YR 5/3) heavy clay loam, dark yel-
lowish brown (10YR 4/4) moist; moderate medium and fine angular
blocky structure; hard, firm, sticky and plastic; comman thin clay
films on peds; few fine roots and pores; 15 percent sandstone chan-
ners; neutral; gradual smooth boundary.

C—15 to 18 inches; pale olive (5Y 6/3) channery loam, olive gray (5Y
4/2) moist; massive; soft, friable, nonsticky and nonplastic; 30 per-
cent sandstone channers; gradual wavy boundary.

R—18 inches; hard gray sandstone with a few cracks.

Depth to bedrock ranges from 6 to 20 inches. Sandstone fragments
range from 15 to 30 percent throughout the profile.

8—Ambherst-Absarokee-Castner complex, 8 to 15 per-
cent slopes. This complex consists of strongly sloping
soils on uplands and foot slopes. About 35 percent is Am-
herst loam, 30 percent is Absarokee clay loam, and 256
percent is Castner loam. The Amherst soils are on some
of the smooth, convex ridges and some convex foot slopes.
The Absarokee soils are on the smooth, uniform foot
slopes. Castner soils are mainly on the convex knolls and
ridges. About 10 percent of the area consists of small in-
clusions of Hilger and Turner soils and small areas of
Rock outcrop. )

Surface runoff is medium, and the hazard of erosion is
moderate. The hazard of wind erosion is slight.

Soils in this complex are suited to hay and range. Capa-
bility unit VIe-1 (dryland); Amherst and Castner soils in
Shallow range site, 15- to 19-inch precipitation zone, wind-
break suitability group 4; Absarokee soil in Clayey range
gite, 15- to 19-inch precipitation zone, windbreak suitabili-
ty group 3M.
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Assinniboine series

The Assinniboine series consists of deep, well drained
soils that formed in material weathered from sandstone
and shale. Assinniboine soils are on smooth, sloping
uplands at elevations of 3,500 to 4,500 feet. Slopes are 2
to 15 percent. The native vegetation was mainly western
wheatgrass, Indian ricegrass, prairie junegrass, bluebunch
wheatgrass, balsamroot, annual forbs, and woody plants.
The mean annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 45 to 47 degrees F, and
the frost-free season is 110 to 120 days.

In a representative profile the surface layer is grayish
brown fine sandy loam 6 inches thick. The subsoil is gray-
ish brown and pale brown sandy clay loam 14 inches
thick. The substratum to a depth of 60 inches is pale olive
fine sandy loam.

Permeability is moderate, and the available water
capacity is moderate. Reaction is neutral and mildly al-
kaline in the upper 20 inches and moderately alkaline
below that depth.

Assinniboine soils are used mainly for dryland farming,
for pasture, and for range.

Representative profile of Assinniboine fine sandy loam,
2 to 15 percent slopes, 100 feet north and 200 feet east of
the southwest corner of sec. 18, T. 4 N,, R. 22 E.

Ap—0 to 6 inches; grayish brown (25Y 5/2) fine sandy loam, very dark
grayish brown (25Y 3/2) moist; moderate medium platy structure
that separates to weak fine granular; soft, very friable, nonsticky
and nonplastic; common fine and very fine roots and pores; neutral;
clear wavy boundary.

B21t—6 to 12 inches; grayish brown (25Y 5/2) sandy clay loam, very
dark grayish brown (2.5Y 3/2) moist; moderate medium and fine an-
gular blocky structure; slightly hard, friable, slightly sticky and non-
plastic; common fine and very fine roots and pores; common thin
clay films on peds and lining pores; neutral; clear wavy boundary.

B22t—12 to 20 inches; pale brown (10YR 6/3) sandy clay loam, brown
(10YR 5/3) moist; weak medium angular blocky structure; slightly
hard, friable, sticky and nonplastic; few fine and very fine roots and
pores; common moderately thick clay films on peds and lining pores;
neutral; clear wavy boundary.

Cea—20 to 60 inches; pale olive (5Y 6/3) fine sandy loam, olive (5Y 5/3)
moist; massive; soft, friable, nonsticky and nonplastie; few fine and
very fine roots; strongly effervescent; moderately alkaline.

The Ap horizon is 5 to 8 inches thick. Combined thickness of the A
and B horizons ranges from 18 to 25 inches. Caleareous material is at a
depth of 15 to 35 inches.

9—Assinniboine fine sandy loam, 2 to 15 percent
slopes. This gently sloping to strongly sloping soil occu-
pies smooth foot slopes. It has the profile described as
typical of the series. Included in mapping are a few areas
where slopes are steeper than 15 percent. Small areas of
Beenom and Rentsac soils, Rock outcrop, and soils that
have a loamy fine sand or lighter colored surface layer
are included. Some included soils have soft sandstone at a
depth of 40 to 60 inches.

Surface runoff is slow or medium. The hazard of water
and wind erosion is moderate.

This soil is suited to wheat, barley, and hay production.
It is also suited to range. Capability unit IVe-1 (dryland);

Sandy range site, 10- to 14-inch precipitation zone; wind-
break suitability group 2M.

10—Assinniboine-Rentsac complex, 6 to 12 percent
slopes. This complex consists of moderately sloping and
strongly sloping soils on foot slopes and alluvial fans.
About 60 percent is Assinniboine fine sandy loam and
about 30 percent is Rentsac channery loam. Assinniboine
fine sandy loam occupies the swales and broad foot
slopes, and Rentsac channery loam occupies the steeper
convex areas and sides of drainageways. Included in
mapping is about 10 percent Beenom and Tanna soils.
Also included are a few small areas of Rock outcrop and a
few areas of a soil that is moderately deep to sandstone.

The Rentsac soil in this complex has a profile similar to
that described as typical for the Rentsac series, except it
has a channery loam surface layer.

Surface runoff is medium. The hazard of wind and
water erosion is moderate.

Soils in this complex are suited to range. Capability
unit IVe-2 (dryland); Assinniboine soil in Sandy range
site, 10- to 14-inch precipitation zone, windbreak suitabili-
ty group 2M; Rentsac soil in Shallow range site, 10- to 14-
inch precipitation zone, windbreak suitability group 4.

Attewan series

The Attewan series consists of deep, well drained soils
that formed on alluvial terraces at an elevation of 3,000 to
3,500 feet. The soils are underlain by sand and gravel at a
depth of 20 to 40 inches. Slopes are 0 to 4 percent. The
native vegetation was mainly bluegrass, prairie junegrass,
blue grama, basin wildrye, western wheatgrass, annual
forbs, and woody plants. The mean annual precipitation is
10 to 14 inches. The mean annual soil temperature is 45 to
47 degrees F, and the frost-free season is 110 to 130 days.

In a representative profile the surface layer is grayish
brown and brown loam 9 inches thick. The subsoil is
brown clay loam 9 inches thick. The substratum is light
brownish gray loam in the upper 10 inches overlying loose
very gravelly sand.

Permeability is moderate to a depth of about 28 inches
and very rapid below that. The available water capacity is
very low to moderate. Reaction is neutral to a depth of 18
inches and moderately alkaline below that depth.

These soils are used mainly for irrigated crops and
pasture and for range. Some small areas are used for dry-
land crops.

Representative profile of Attewan loam, 0 to 4 percent
slopes, 800 feet east and 50 feet south of the northwest
corner of sec. 27, T. 2 S, R. 23 E.

Ap—0 to 4 inches; grayish brown (10YR 5/2) loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; soft, fri-
able, nonsticky and nonplastic; many fine and very fine roots;
neutral; clear smooth boundary.

A12—4 to 9 inches; brown (10YR 5/3) loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular structure; soft, friable, non-
sticky and nonplastic; many fine and very fine roots; neutral; clear
smooth boundary.
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B2t—9 to 18 inches; brown (10YR 5/3) clay loam, dark grayish brown
(10YR 4/2) moist; moderate medium and fine subangular blocky
structure; slightly hard, friable, sticky and plastic; few fine and
very fine roots and pores; common thin clay films on peds; neutral;
clear wavy boundary.

Clca—18 to 28 inches; light brownish gray (10YR 6/2) loam, grayish
brown (10YR 5/2) moist; weak medium and fine subangular blocky
structure; slightly hard, friable, sticky and plastic; few fine and
very fine roots; 5 percent pebbles; violently effervescent; mildly al-
kaline; clear wavy boundary.

11C2—28 to 60 inches; very gravelly sand; single grained; loose; lime
coatings on pebbles and cobbles; strongly effervescent; mildly al-
kaline.

The A horizon, where cultivated, is 6 to 8 inches thick. The reaction of
the A and B horizons ranges from neutral to moderately alkaline. The
B2t and Clea horizons contain 0 to 35 percent coarse fragments that are
mainly gravel, but a few cobbles are in some profiles. Depth to the loose
sand and gravel ranges from 20 to 40 inches.

11—Attewan loam, 0 to 4 percent slopes. This gently
sloping soil occupies stream terraces and fan terraces. It
has the profile described as typical of the series. Included
in mapping are small areas of Beaverell and Yamac soils,
small areas that have steeper slopes, small areas that
have a gravelly loam surface layer, and areas that have
sand and gravel at a depth of 40 to 60 inches.

Surface runoff is slow to medium. The hazard of water
erosion is slight or moderate and the hazard of wind ero-
sion is slight.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation
it is suited to wheat, barley, oats, corn for silage, sugar
beets, and hay. Capability units IIIs-1 (dryland) and Ile-1
(irrigated); Silty range site, 10- to 14-inch precipitation
zone; windbreak suitability group 2M.

12—Attewan loam, seeped, 0 to 4 percent slopes. This
nearly level and gently sloping soil occupies stream ter-
races. It has a profile similar to that described as typical
of the series except that there is a seasonal high water
table at a depth of less than 20 inches during June, July,
and August. The water source is irrigation seepage from
canals.

Included in mapping are small areas of poorly drained
soils that have a very strongly alkaline surface layer. Also
included are areas that have a silty clay loam surface
layer, and some areas of a soil that is more than 40 inches
deep to sand and gravel.

Surface runoff is slow, and the hazards of water and
wind erosion are slight.

This soil is suited to hay and range. Wheat, oats, barley,
and corn for silage can be grown where water manage-
ment practices lower the seasonal high water table. Capa-
bility unit IIw-1 (irrigated); Subirrigated range site;
windbreak suitability group 3W.

13— Attewan-Beaverell gravelly loams, 0 to 4 percent
slopes. This complex consists of nearly level and gently
sloping soils on stream terraces. About 75 percent is At-
tewan gravelly loam, and about 20 percent is Beaverell
gravelly loam. Attewan gravelly loam occupies the swales
and lower part of the slopes. Beaverell gravelly loam oc-
cupies the convex gravel bars and terrace edges. The

Beaverell soil has the profile described as typical of the
Beaverell series. Included in mapping are small areas
where slopes are steeper and some small areas where the
depth to sand and gravel is more than 40 inches.

Surface runoff is medium, and the hazard of wind and
water erosion is slight.

Soils of this complex are suited to range. Small areas
are used for irrigated wheat, barley, and alfalfa hay.
Capability units IIIs-1 (dryland) and Ile-1 (irrigated);
Attewan soil in Silty range site, 10- to 14-inch precipita-
tion zone, windbreak suitability group 2M; Beaverell soil
in Shallow to Gravel range site, 10- to 14-inch precipita-
tion zone, windbreak suitability group 4.

Beaverell series

The Beaverell series consists of deep, well drained soils
that formed on stream terraces. These soils are at an
elevation of 3,000 to 4,500 feet and are underlain by sand
and gravel at a depth of 10 to 20 inches. Slopes are 0 to 8
percent. The native vegetation was prairie junegrass,
western wheatgrass, bluegrass, annual forbs. and woody
plants. The mean annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 45 to 47 degrees F.
The frost-free season is 110 to 130 days.

In a representative profile the surface layer is grayish
brown very gravelly loam 6 inches thick. The subsoil is
brown very gravelly loam 6 inches thick. The substratum
to a depth of more than 60 inches is very gravelly coarse
sand.

Permeability is moderate in the upper 12 inches and is
very rapid below. The available water capacity is very
low to low. Reaction is neutral to a depth of 12 inches and
is moderately alkaline below that depth.

Beaverell soils are used mainly for pasture or range.
Small areas are used for irrigated crops.

Representative profile of Beaverell very gravelly loam
in an area of Attewan-Beaverell gravelly loams, 0 to 4
percent slopes, 1,000 feet east and 50 feet north of the
southwest corner of sec. 27, T.2 S,, R. 23 E.

A1—0 to 6 inches; grayish brown (10YR 5/2) very gravelly loam, very
dark grayish brown (10YR 3/2) moist; massive; soft, very friable,
nonsticky and nonplastic; common fine and very fine roots; 5 per-
cent cobbles; 55 percent pebbles; neutral; gradual wavy boundary.

B2t—6 to 12 inches; brown (10YR 4/3) very gravelly heavy loam, very
dark grayish brown (10YR 3/2) moist; weak medium blocky struc-
ture; slightly hard, friable, sticky and plastic; common thin clay
films coating pebbles and peds; 5 percent cobbles; 55 percent peb-
bles; neutral; gradual wavy boundary.

Cca—12 to 60 inches; very gravelly coarse sand that is 10 percent cob-
bles and 60 percent pebbles; single grained; loose; strongly effer-
vescent; moderately alkaline.

The combined thickness of the A and B horizons ranges from 11 to 15
inches. Depth to sand and gravel ranges from 10 to 20 inches. The
coarse fragment content ranges from 30 to 70 percent in the A horizon
and from 45 to 70 percent below the A horizon. The coarse fragments

are generally pebbles, although some profiles contain about 50 percent
cobbles.
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14—Beaverell very gravelly loam, 0 to 8 percent
slopes. This nearly level to moderately sloping soil occu-
pies edges of stream terraces. Included in mapping are
small areas in which sand and gravel are at a depth of
more than 20 inches. Small areas of Yamac and Attewan
soils are also included.

Surface runoff is slow or medium, and the hazard of
wind and water erosion is slight. '

This soil is suited mainly to range. Capability unit VIs-
1 (dryland); Shallow to Gravel range site, 10- to 14-inch
precipitation zone; windbreak suitability group 4.

Beenom series

The Beenom series consists of shallow, well drained
soils that formed in material weathered from sandstone.
Beenom soils are on uplands at an elevation of 4,000 to
4,500 feet. They are underlain by bedrock at a depth of 10
to 20 inches. Slopes are 4 to 8 percent. The native vegeta-
tion was mainly western wheatgrass, bluebunch wheat-
grass, green needlegrass, blue grama, annuals, and woody
plants. The mean annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 43 to 47 degrees F.
The frost-free season is 105 to 120 days.

In a representative profile the surface layer is grayish

brown loam 7 inches thick. The subsoil is brown clay loam
11-inches thick. It is underlain by hard sandstone.

Permeability is moderate, and available water capacity
is very low. Reaction is mildly alkaline.

Beenom soils are mainly used for dryland crops and for
range.

Representative profile of Beenom loam, in an area of
Tanna-Beenom complex, 4 to 8 percent slopes, 2,100 feet
west, 800 feet south of the northeast corner of sec. 19, T.
4N,R.2E.

Ap—0 to 7 inches; grayish brown (10YR 5/2) loam, very dark grayish
brown (10YR 3/2) moist; moderate fine granular structure; soft,
very friable, nonsticky and nonplastic; mildly alkaline; abrupt
smooth boundary. ’

B21t—7 to 13 inches; brown (10YR 4/3) clay loam, dark brown (10YR
3/3) moist; strong medium and fine angular blocky structure;
slightly hard, friable, slightly sticky and plastic; common fine and
very fine roots and tubular pores; many thin clay films on peds;
mildly alkaline; clear smooth boundary.

B22t—13 to 18 inches; brown (10YR 5/3) clay loam, dark brown (10YR
4/3) moist; weak medium prismatic structure that separates to
strong fine angular blocky; slightly hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots and tubular pores;
many thin clay films on peds and on sandstone fragments; 5 percent
sandstone channers; mildly alkaline; abrupt wavy boundary.

IIR—18 inches; hard thin platy sandstone.

Depth to bedrock ranges from 10 to 20 inches. The soil is generally
noncalcareous, but some profiles have lime between 16 and 20 inches.
Beenom soils are mapped only in a complex with Tanna soils.

Birney series

The Birney series consists of deep, well drained soils
that formed in colluvium or residuum from sandstone and
shale. Birney soils occupy uplands at an elevation of 4,000

to 4,500 feet. Slopes are 15 to 50 percent. The native
vegetation was needleandthread, bluebunch wheatgrass,
sideoats grama, little bluestem, western wheatgrass,
forbs, shrubs, and low density stands of ponderosa pine.
The mean annual precipitation is 10 to 15 inches. The
mean annual soil temperature is 45 to 47 degrees F, and
the frost-free season is 105 to 130 days.

In a representative profile the surface layer is brown
channery loam 4 inches thick. The subsoil is yellowish
brown channery loam 10 inches thick. The substratum is
pale brown: very channery sandy loam to a depth of 60
inches or more.

Permeability is moderate, and the available water
capacity is low. Reaction is moderately alkaline.

These soils are mainly used for woodland and for range.

Representative profile of Birney channery loam in an
area of Birney-Yawdim-Rock outcrop association, steep,
500 feet west and 300 feet south of the northeast corner
of the SE1/4 of sec. 25, T. 2 S, R. 21 E.

A1—0 to 4 inches; brown (10YR 5/3) channery loam, dark brown (10YR
4/3) moist; weak medium granular structure; soft, very friable,
slightly sticky and slightly plastic; many very fine and fine roots; 20
percent hard shale and sandstone channers; slightly effervescent;
moderately alkaline; clear smooth boundary.

B2—4 to 14 inches; yellowish brown (10YR 5/4) channery loam, dark
brown (10YR 4/3) moist; weak medium prismatic structure that
separates to moderate fine subangular blocky; soft, very friable,
slightly sticky and slightly plastic; many very fine roots; common
very fine tubular pores; 40 percent hard shale and sandstone chan-
ners; slightly effervescent; moderately alkaline; clear smooth boun-
dary.

Clca—14 to 24 inches; pale brown (10YR 6/3) very channery sandy
loam, yellowish brown (10YR 5/4) moist; massive; soft, very friable,
slightly sticky and nonplastic; common very fine and fine roots
matted around coarse fragments; common to many lime coatings on
undersides of coarse fragments; 50 percent hard shale and sand-
stone channers; violently effervescent; moderately alkaline; gradual
wavy boundary.

C2—24 to 60 inches; pale brown (10YR 6/3) very channery sandy loam,
brown (10YR 5/3) moist; massive; soft, very friable, slightly sticky
and nonplastic; few fine roots; common to many lime coatings on
undersides of coarse fragments; 60 percent hard shale and sand-
stone channers; moderately effervescent; moderately alkaline.

The A horizon is brown or pale brown. The A and B horizons are
neutral to moderately alkaline. The coarse fragment content ranges
from 40 to 75 percent in the B and C horizons.

15—Birney-Yawdim-Rock outcrop association, steep.
This association is about 45 percent Birney channery loam
that has 15 to 35 percent slopes, 20 percent Yawdim clay
loam that has 15 to 50 percent slopes, and 15 percent
Rock outerop that has 15 to 50 percent slopes. The Birney
soil occupies the foot slopes and sides of hills and valleys.
The Yawdim soil occupies a similar position, but has
steeper slopes. The Rock outcrop mostly has the steeper
slopes.

Included in mapping, and making up about 20 percent
of the acreage, are Yamac, Tanna, and Lambeth soils.

Surface runoff is rapid, and the hazard of water erosion
is severe and of wind erosion is slight.

The soils in this association are used for woodland;
mainly for grazable woodland. Ponderosa pine is the only
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commercial tree growing on these soils. Rocky Mountain
juniper, which grows well on them, is not considered a
commercial tree.

Birney soils are well suited to the production of pon-
derosa pine. They are capable of producing 3,900 to 5,100
cubic feet of wood per acre, or 12,000 to 16,000 board feet
of merchantable timber from a fully stocked, even-aged
stand of 100-year old trees. They are expected to be 60 to
68 feet tall in 100 years (site index 60 to 68).

Woodland management considerations for the Birney
goils are a moderate erosion hazard and limited use of
equipment because of steep slopes and the severe
seedling mortality caused by low available water capacity
and the warm south aspect of some sites. The windthrow
hazard and plant competition are slight.

The Yawdim soils are not so well suited to the produc-
tion of ponderosa pine. They are capable of producing
3,200 to 3,650 cubic feet of wood per acre, or 5,000 to
9,500 board feet of merchantable timber, from a fully
stocked, even-aged stand of 100-year old trees. They are
expected to be 46 to 55 feet tall in 100 years (46 to 55 site
index).

Woodland management considerations for the Yawdim
soils are a severe erosion hazard caused by steep slopes
and slow permeability; severe equipment limitation
caused by steep slopes and clay texture; severe seedling
mortality caused by very low available water capacity and
the warm south aspect of some sites. The windthrow
hazard is moderate because these soils are shallow. Plant
competition is slight.

When harvesting trees, the shelterwood and selective
silvicultural systems are well adapted.

The understory vegetation on both soils consists mainly
of bluebunch wheatgrass, Idaho fescue, skunkbush sumac,
Rocky Mountain juniper, snowberry, and needle-
andthread. Many of these plants have grazing value for
cattle or wildlife.

The estimated total average annual air-dry yield of un-
derstory plants on the Birney soils is 400 pounds per acre
if the canopy cover is 50 to 70 percent and 1,100 pounds
per acre if the canopy is 10 to 30 percent. The air-dry
yields for the Yawdim soils are 75 percent as much. An
estimated 80 percent of the yields is potential forage for
grazing animals.

Rock outecrop occurs throughout the unit and must be
considered when harvesting timber. Use of machinery is
hampered and the construction of roads can be costly in
areas of Rock outcrop.

These soils must be managed to keep soil losses to a
minimum, promote revegetation of desirable trees, and
keep the plant understory in good condition, thereby
maintaining their value for watershed, esthetic uses, wil-
dlife, and timber production. Adequate provision must be
made to safeguard the trees from fire and insect damage.
Birney and Yawdim soils in capability unit VIle-1
(dryland), windbreak suitability group 4; Rock outerop in
capability class VIII.

Bonfri series

The Bonfri series consists of moderately deep, well
drained soils that formed in material weathered from
loamstone, siltstone, and clay shale. These soils are on
uplands at an elevation of 3,500 to 4,000 feet. They are
underlain at a depth of 20 to 40 inches by hard impermea-
ble shale that restricts the downward movement of water
and roots. Slopes are 2 to 15 percent. The native vegeta-
tion was mainly western wheatgrass, needleandthread,
bluebunch wheatgrass, blue grama, green needlegrass,
threadleaf sedge, prairie junegrass, annual forbs, and
woody plants. The mean annual precipitation is 10 to 14
inches. The mean annual soil temperature is 43 to 47
degrees F, and the frost-free season is 110 to 120 days.

In a representative profile the surface layer is grayish
brown loam 7 inches thick. The subsoil is grayish brown
clay loam 21 inches thick. The substratum is 8 inches of
light brownish gray clay loam overlying interbedded
loamstone, siltstone, and clay shale.

Permeability is moderate, and the available water
capacity is low to moderate. Reaction is neutral to a
depth of 23 inches and moderately alkaline below that
depth.

Bonfri soils are used for wheat, barley, and oats and for
pasture and range.

Representative profile of Bonfri loam in an area of
Bonfri-Lambeth complex, 8 to 15 percent slopes, 200 feet
west and 80 feet north of the southeast corner of sec. 12,
T.28S,R.20 E.

Ap—0 to 7 inches; grayish brown (10YR 5/2) loam, dark grayish brown
(10YR 4/2) moist; weak fine granular structure; soft, friable, non-
sticky and nonplastic; neutral; clear wavy boundary.

B2t—7 to 23 inches; grayish brown (10YR 5/2) clay loam, brown (10YR
4/3) moist; weak medium prismatic structure that separates to
moderate medium and fine subangular blocky; hard, friable, sticky
and plastic; few fine and very fine roots and pores; few thin discon-
tinuous clay films; neutral; gradual wavy boundary.

B3ca—23 to 28 inches; grayish brown (2.6Y 5/2) clay loam, dark grayish
brown (2.6Y 4/2) moist; weak fine prismatic structure; slightly hard,
friable, sticky and plastic; few very fine roots and pores; many lime
segregations in threads and seams; one percent sandstone channers
that are lime coated; strongly effervescent; moderately alkaline;
gradual wavy boundary.

Clca—28 to 36 inches; light brownish gray (25Y 6/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; massive; slightly hard, friable,
sticky and plastic; few very fine roots and common pores; 5 percent
shale fragments; common distinct white (2.5Y 8/2) lime segregations
in seams and lime-coated shale fragments; strongly effervescent;
moderately alkaline; gradual wavy boundary.

C2r—36 to 60 inches; olive (5Y 5/3) soft interbedded loamstone, silt-
stone, and clay shale.

Depth to shale ranges from 20 to 40 inches. Depth to segregated lime
ranges from 20 to 30 inches.

16—Bonfri-Lambeth complex, 2 to 8 percent slopes.
This complex consists of gently sloping to moderately
sloping soils. About 50 percent is Bonfri loam, and about
35 percent is Lambeth silt loam. Bonfri loam occupies the
swales and lower parts of the slopes. Lambeth silt loam
occupies the upper part of the slopes and the convex
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areas. Included in mapping, and making up about 15 per-
cent of the acreage, are Beenom and Lonna soils.

Surface runoff is medium, and the hazard of wind and
water erosion is moderate.

Soils in this complex are suited to wheat, barley, oats,
hay, and range. Capability unit IIle-2 (dryland); Silty
range site, 10- to 14-inch precipitation zone; Bonfri soil in
windbreak suitability group 8M and Lambeth soil in
group 1.

17—Bonfri-Lambeth complex, 8 to 15 percent slopes.
This complex consists of strongly sloping soils. About 60
percent is Bonfri loam, and about 30 percent is Lambeth
silt loam. Bonfri loam occupies the swales and lower parts
of the slopes. Lambeth silt loam occupies the upper part
of the slopes and the convex areas. Included in mapping,
and making up about 10 percent of the acreage, are
Beenom and Lonna soils. The Bonfri soil in this complex
has the profile described as typical for the series.

Surface runoff is medium:. The wind erosion hazard is
moderate, and the water erosion hazard is moderate or
severe,

Soils in this complex are suited to wheat, barley, oats,
hay, and range. Capability unit IVe-2 (dryland), Silty
range site, 10- to 14-inch precipitation zone; Bonfri soil in
windbreak suitability group 3M and Lambeth soil in
group 1.

Cabba series

The Cabba series consists of shallow, well drained soils
that formed in material weathered from soft sandstone
and shale. Cabba soils are on uplands at an elevation of
4,000 to 5,000 feet. They are underlain at a depth of 10 to
20 inches by soft sandstone or shale that is impermeable
and restricts the downward movement of water and
roots. Slopes are 4 to 10 percent. The native vegetation
was needleandthread, bluebunch wheatgrass, western
wheatgrass, blue grama, annuals, and woody plants. The
mean annual precipitation is 15 to 19 inches. The mean
annual soil temperature is 42 to 47 degrees F. The frost-
free season is 90 to 100 days.

In a representative profile the surface layer is grayish
brown clay loam 5 inches thick. The underlying material
is 10 inches of light brownish gray clay loam overlying
light gray and olive shale.

Permeability is moderate. The available water capacity
is very low. Reaction is moderately alkaline.

Cabba soils are mainly used for range. Some areas are
used for small grain, hay, and pasture.

Representative profile of Cabba clay loam in an area of
Shane-Cabba clay loams, 4 to 10 percent slopes, under na-
tive grass, 400 feet south and 800 feet east of the
northwest corner of sec. 34, T.3 S, R. 20 E.

Al—0 to 5 inches; grayish brown (2.6Y 5/2) clay loam, dark grayish
brown (2.6Y 4/2) moist; weak fine granular structure; slightly hard,
friable, sticky and plastic; common fine and very fine roots; strongly
effervescent; moderately alkaline; clear wavy boundary.

C1—5 to 15 inches; light brownish gray (2.5Y 6/2) clay loam, grayish
brown (2.5Y 5/2) moist; weak medium and fine subangular blocky
structure; slightly hard, friable, sticky and plastic; common fine and
very fine roots; common fine tubular pores; strongly effervescent;
moderately alkaline; clear smooth boundary.

C2ca—15 to 18 inches; light gray (2.5Y 7/2) clay loam, grayish brown
(25Y 5/2) moist; in strata 1/4 to 1/8 inch thick; hard, friable, sticky
and plastic; common fine and very fine roots and pores; violently ef-
fervescent; moderately alkaline; gradual smooth boundary.

C3r—18 to 60 inches; olive (5Y 5/4) shale, with interbedded strata of
siltstone and fine sandstone; mottled with pale olive (5Y 6/3), white
(5Y 8/2), light olive gray (5Y 6/2), and olive yellow (5Y 6/6); few
fine and medium roots mainly along vertical cracks and along
horizontal bedding planes. :

Depth to bedrock ranges from 10 to 20 inches. Cabba soils are mapped
only in a complex with Shane soils.

Castner series

The Castner series consists of shallow, well drained
soils that formed in material weathered from sandstone.
Castner soils are on uplands at an elevation of 3,400 to
5,000 feet and are underlain by bedrock at a depth of 10
to 20 inches. Slopes are 8 to 60 percent. The native
vegetation was bluebunch wheatgrass, rough fescue,
Idaho fescue, annual forbs, and woody plants. The mean
annual precipitation is 15 to 19 inches. The mean annual
soil temperature is 45 to 47 degrees F. The frost-free
season is 90 to 110 days.

In a representative profile the surface layer is dark
grayish brown and brown loam 10 inches thick. The un-
derlying material is light gray very channery loam 8
inches thick. It overlies hard sandstone.

Permeability is moderate, and the available water
capacity is very low. Reaction is neutral to a depth of 10
inches and moderately alkaline below that depth.

These soils are mainly used for range and wildlife.

Representative profile of Castner loam in an area of
Absarokee-Amherst-Castner complex, 4 to 8 percent
slopes, 200 feet east and 1,100 feet south of the west
quarter corner of section 28, T. 4 S, R. 19 E.

All—0 to 7 fnches; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 3/2) moist; moderate fine granular structure;

soft, friable, nonsticky and nonplastic; common fine and very fine
roots; neutral; gradual wavy boundary.

A12—17 to 10 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3)
moist; weak medium angular blocky structure that separates to
moderate fine granular; soft, friable, nonsticky and nonplastic; many
fine and very fine roots and pores; neutral; clear wavy boundary.

IICca—10 to 18 inches; light gray (10YR 7/2) very channery loam, light
brownish gray (10YR .6/2) moist; massive; slightly hard, friable,
slightly sticky and nonplastic; few fine and very fine roots and
pores; 60 percent sandstone channers; few pockets of lime, and lime
coatings on undersides of sandstone fragments; strongly effer-

vescent; moderately alkaline; abrupt wavy boundary.
ITR—18 inches; gray hard sandstone.

Depth to bedrock ranges from 10 to 20 inches.
Castner soils are mapped only in a complex or an association with Ab-
sarokee, Amherst, Hilger, and Wayden soils and Rock outerop.
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Cheadle series

The Cheadle series consists of shallow, well drained
soils that formed in material weathered from sandstone.
Cheadle soils are on foot slopes at an elevation of 5,000 to
6,000 feet. They are underlain by igneous or sandstone
bedrock at a depth of 10 to 20 inches. Slopes are 25 to 75
percent. The native vegetation was Idaho fescue, western
wheatgrass, bluebunch wheatgrass, rough fescue, spike
fescue, green needlegrass, annual forbs, and woody plants.
The mean annual precipitation is 15 to 19 inches. The
mean annual soil temperature is 40 to 42 degrees F, and
the frost-free season is 60 to 90 days.

In a representative profile the surface layer is very
dark grayish brown and dark brown channery and very
channery loam 9 inches thick. The underlying material is
fractured sandstone, and it overlies hard sandstone.

Permeability is moderate, and the available water
capacity is very low. Reaction is mildly alkaline and
moderately alkaline.

These soils are mainly used for range.

Representative profile of Cheadle channery loam in na-
tive grass, in an area of Sebud-Cheadle association, very
steep, 1,200 feet east and 100 feet north of the southwest
corner of sec. 12, T.5 S, R. 15 E.

A11—0 to 4 inches; very dark grayish brown (10YR 3/2) channery loam,
very dark brown (10YR 2/2) moist; weak fine granular structure;
soft, friable, nonsticky and nonplastic; many fine and very fine
roots; 20 percent sandstone channers; mildly alkaline; clear wavy
boundary.

Al12—4 to 9 inches; dark brown (10YR 4/3) very channery loam, very
dark grayish brown (10YR 3/2) moist; weak fine granular structure;
soft, friable, nonsticky and nonplastic; roots somewhat matted
between plates of sandstone; few fine pores; 50 percent channers
and 10 percent flagstones; moderately alkaline; abrupt wavy boun-

dary.

Crca—9 to 12 inches; fractured hard sandstone with lime coatings on un-
dersides of flagstones; fine roots follow fractures and are matted
between layers of sandstone; clear wavy boundary. )

R—12 inches; hard sandstone.

Depth to bedrock ranges from 10 to 20 inches. Lime occurs as
hardened crusts on undersides of flagstones at a depth of 9 to 12 inches.
Cheadle soils are mapped only in an association with Sebud soils.

Garlet series

The Garlet series consists of deep, well drained soils
that formed in colluvium or residuum from sandstone or
various igneous rocks. These soils are on the mountain-
sides and foot slopes at an elevation of 4,500 to 6,000 feet.
Slopes are 25 to 75 percent. Native vegetation was mainly
Douglas-fir and lodgepole pine, pinegrass, snowberry,
ninebark, Richardson’s needlegrass, purple reedgrass,
bluebunch wheatgrass, and Idaho fescue. The mean an-
nual precipitation is 19 to 24 inches. The mean annual soil
temperature is 38 to 44 degrees F. The frost-free season
is 60 to 90 days. '

In a representative profile the surface layer is light
brownish gray gravelly sandy loam 12 inches thick. The
subsoil is pale brown gravelly sandy loam and cobbly
loam to a depth of 60 inches or more.

Permeability is moderately rapid, and the available
water capacity is low. Reaction is heutral throughout.

These soils are used mainly as woodland.

Representative profile of Garlet gravelly sandy loam in
an area of Garlet-Sebud association, very steep, under
trees, 1,980 feet east and 600 feet north of SE corner of
sec. 19, T.3S, R. 16 E.

01—1 inch to 0; forest duff. ,

A2-—0 to 12 inches; light brownish gray (10YR 6/2) gravelly sandy loam;
dark grayish brown (10YR 4/2) moist; weak fine granular structure;
soft, very friable, slightly sticky and slightly plastic; common fine
and medium roots; common fine pores; very dark grayish brown
(10YR 3/2) organic coatings on peds and as pockets; 15 percent peb-
bles; neutral; clear wavy boundary.

B21—12 to 53 inches; pale brown (10YR 6/3) gravelly sandy loam, gray-
ish brown (2.6Y 5/2) moist; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; common
fine and medium roots; common fine tubular pores; 35 percent peb-
bles and 5 percent cobbles; neutral; gradual smooth boundary.

B22-53 to 60 inches; pale brown (10YR 6/3) very cobbly loam, dark
grayish brown (10YR 4/2) moist; massive; soft, very friable, slightly
sticky and slightly plastic; common fine and medium roots; common
fine tubular pores; 50 percent cobbles; neutral.

The surface layer is light brownish gray or grayish brown. Some
profiles have a very pale brown A2 horizon.

18—Garlet-Sebud association, very steep. K This as-
sociation consists of about 55 percent Garlet gravelly
sandy loam and 35 percent Sebud stony loam. It occurs on
ridges and mountainsides and has slopes of 25 to 60 per-
cent. Garlet soils are mainly forested, and the Sebud soils
are mainly grassland. Included in mapping is about 10
percent Cheadle soils and Rock outcrop and soils that
have bedrock at a depth of 20 to 40 inches.

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

This association is used for timber production,
watershed, and wildlife. Some of the Sebud soils are also
used for range. Low yield stands of quaking aspen grow
on the Sebud soils at low elevations.

Garlet and Sebud soils have similar production and are
well suited to production of Douglas-fir and lodgepole
pine. Lodgepole pine is the most common tree. These soils
are capable of producing 4,800 to 7,600 cubic feet of wood
per acre, or 10,000 to 18,500 board feet of merchantable
timber from a fully stocked, even-aged stand of 100-year-
old lodgepole pine.

When harvesting trees, the clearcut seed-tree, shelter-
wood, and selective silvicultural systems are adapted. The
clearcut system can be used to favor the regeneration of
lodgepole pine. Both lodgepole pine and Douglas-fir are
suitable trees for planting.

The major limiting soil feature in the production or har-
vest of timber is the steep slopes. The steep slopes
present a moderate equipment limitation and prevent the
use of smaller equipment except on roads and in yards.
Special attention must be given to keeping soil losses to a
minimum: during harvest because of the moderate erosion
hazard. The seedling mortality rate is moderate because
of the low available water capacity, and the plant com-
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petition is severe because of the highly competitive un-
derstory vegetation.

The yield of the understory plants is estimated to be
2,000 pounds per acre where there is a 10 to 30 percent
crown cover and 625 pounds per acre where there is a 50
to 70 percent crown cover. Some of the main understory
plants that have high grazing value for cattle, deer, and
elk are elk sedge, common snowberry, and serviceberry.

These soils must be managed to keep soil erosion to a
minimum, promote revegetation of desirable trees, and
keep the plant understory in good condition. The trees
must be safeguarded from harmful insects and from fire
if the area’s value for watershed, esthetic uses, wildlife,
rangeland, and timber production is to be maintained.
Capability unit VIIe-1.

Glendive series

The Glendive series consists of deep, well drained soils
that formed in alluvium. Glendive soils are on flood plains
and low stream terraces at an elevation of 3,000 to 3,500
feet. Slopes are 0 to 4 percent. The native vegetation was
mainly bluegrass, western wheatgrass, green needlegrass,
prairie junegrass, annual forbs, and woody plants. The
mean annual precipitation is 10 to 14 inches. The mean
annual soil temperature is 45 to 47 degrees F, and the
frost-free season is 110 to 130 days.

In a representative profile the surface layer is light
brownish gray fine sandy loam 6 inches thick. The under-
lying material is light brownish gray stratified sandy
loam. '

Permeability is moderately rapid to a depth of 60
inches. The available water capacity is moderate. Reaction
is mildly alkaline to a depth of 6 inches and strongly al-
kaline below that depth.

Glendive soils are used mainly for dryland and irrigated
crops, for pasture, for range, and for wildlife.

Representative profile of Glendive fine sandy loam, 0 to
4 percent slopes, 1,600 feet west and 200 feet north of the
southeast corner of section 25, T. 2 S, R. 22 E,

A1—0 to 6 inches; light brownish gray (10YR 6/2) fine sandy loam, dark
grayish brown (10YR 4/2) moist; weak fine granular structure; soft,
very friable, nonsticky and nonplastic; common fine and very fine
roots; slightly effervescent; mildly alkaline; clear smooth boundary.

C—6 to 60 inches; light brownish gray (10YR 6/2) sandy loam, grayish
brown (10YR 5/2) moist; massive; soft, friable, nonsticky and non-
plastic; 1/2 to 1 inch thick silt loam, loamy fine sand, and clay strata;
few fine and medium roots and pores; few seams and threads of
lime; strongly effervescent; strongly alkaline.

Depth to stratified material ranges from 5 to 7 inches. Some profiles
have lenses of gravel in the C horizon.

19—Glendive fine sandy loam, 0 to 4 percent slopes.
This nearly level and gently sloping soil occupies stream
terraces and alluvial fans. It has the profile described as
typical for the series. Included in mapping are a few
small areas that have a silt loam surface layer and fine
sandy loam underlying material. Small areas of Yamac
and Havre soils are also included.

Surface runoff is slow, and the hazard of water and
wind erosion is moderate.

This soil is suited to hay and barley under dryfarm
management. With irrigation, it is also suited to hay, oats,
wheat, sugar beets, and corn for silage. It is also well
suited to range. Capability units IVe-2 (dryland) and Ile-2
(irrigated); Sandy range site, 10- to 14-inch precipitation
zone; windbreak suitability group 2M.

20—Glendive fine sandy loam, occasionally flooded.
This nearly level soil occupies the low stream terraces
and flood plains adjacent to the Yellowstone River. It is
occasionally flooded early in spring when ice jams form in
the river and during peak periods of runoff from snow-
melt.

Included in mapping are small areas of gravel, deep
channels, areas where the surface layer is loam or clay
loam, and some places where sand and gravel are at a
depth of 10 to 40 inches. In some places a seasonal water
table is within 40 inches of the surface because of irriga-
tion. Also included are small areas of Harlem and Havre
soils.

Surface runoff is slow. The hazard of water erosion is
slight to severe and of wind erosion is moderate. v

This soil is suited to barley, oats, and hay production
under dryfarm management and to sugar beets, corn for
silage, wheat, barley, oats, and hay under irrigation. To a
lesser extent, it is suitable for timber production.

This Glendive soil supports mainly plains cottonwood
and some understory of boxelder trees. It produces 18,000
to 27,000 board feet, or 3,500 to 5,200 cubic feet, per acre
of merchantable timber from a fully stocked, even-aged
stand of 70-year old trees. The trees are expected to be
70 to 80 feet tall in 30 years (site index 70 to 80).

Harvesting trees by clearcutting in small patches
favors the regeneration of plains cottonwood over box-
elder, because the cottonwoods do not tolerate much
shade and plant competition.

The erosion hazard, equipment limitation, seedling mor-
tality, and windthrow hazard are slight. The plant com-
petition is moderate because stands of understory vegeta-
tion are dense and tolerate few seedlings.

A relatively competition-free site is needed for good
seedling survival and rapid plant regeneration. Obtaining
adequate natural regeneration may be difficult, because
cottonwood requires a continuously moist mineral soil
seedbed for adequate seed germination and seedling
growth. Capability units IVw-1 (dryland) and IIw-2
(irrigated); Sandy range site, 10- to 14-inch precipitation
zone; windbreak suitability group 2M.

Grail series

The Grail series consists of deep, well drained soils that
formed in alluvium. Grail soils are on foot slopes, alluvial
fans, and stream terraces at an elevation of 3,500 to 5,000
feet. Slopes are 2 to 8 percent. The native vegetation was
bluegrass, rough fescue, spike fescue, thickspike,
cordgrass, annuals, and woody plants. The mean annual
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precipitation is 15 to 19 inches. The mean annual soil tem-
perature is 42 to 47 degrees F, and the frost-free season
is 90 to 110 days.

In a representative profile the surface layer is dark
grayish brown clay loam 13 inches thick. The subsoil is
grayish brown clay loam 12 inches thick. The substratum
is light brownish gray silty clay loam.

Permeability is moderately slow. The available water
capacity is high. Reaction is neutral to a depth of 25
inches and is moderately alkaline below that depth.

These soils are used mainly for dryland and irrigated
crops of small grains and hay and for pasture and range.

Representative profile of Grail clay loam, 0 to 4 percent
slopes, 1,800 feet north and 2,100 feet east of the
southwest corner of sec. 20, T. 3 S, R. 19 E.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) clay loam, very dark
brown (10YR 2/2) moist; weak fine angular blocky structure
separating to fine granular; slightly hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots and common fine and
very fine pores; neutral; clear wavy boundary.

A12—6 to 13 inches; dark grayish brown (10YR 4/2) clay loam, very
dark brown (10YR 2/2) moist; weak medium prismatic structure
that separates to moderate medium subangular blocky; slightly
hard, friable, sticky and plastic; common fine and very fine roots
and pores; neutral; clear wavy boundary.

B2t—13 to 25 inches; grayish brown (10YR 5/2) heavy clay loam, very
dark grayish brown (10YR 3/2) moist; moderate coarse prismatic
structure that separates to strong medium and fine angular blocky;
hard, firm, sticky and plastic; few fine and very fine roots and tubu-
lar pores; common thin clay films on peds; neutral; clear wavy boun-

dary.

Cca—256 to 60 inches; light brownish gray (25Y 6/2) silty clay loam,
grayish brown (2.5Y 5/2) moist; massive; slightly hard, friable,
sticky and plastic; few fine and very fine roots and pores; few small
pockets, seams and threads of lime; strongly effervescent;
moderately alkaline.

The A horizon is 12 to 15 inches thick. The combined thickness of the
A and B horizons ranges from 20 to 40 inches. Some profiles have thin
lenses of gravel, and some have 5 to 15 percent coarse fragments
throughout.

21—Grail clay loam, 0 to 4 percent slopes. This nearly
level and gently sloping soil occupies low stream terraces
and alluvial fans. It has the profile described as typical of
the series.

Included in mapping are a few small areas that have a
gilty clay loam surface layer and a clay loam subsoil.
Small areas of Lolo, Turner, and Lohler soils are also in-
cluded. Along the Stillwater River and its tributaries
there are soils that have cobbles and stones on the sur-
face and, in places, throughout the profile. These areas
are more difficult to cultivate and are used mainly for
hay and pasture.

Surface runoff is slow. The hazard of water erosion is
slight, and the hazard of wind erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is also suited
to wheat, barley, oats, and hay under irrigation. It is
suited to range. Capability units IIIe-3 (dryland) and Ile-
38 (irrigated); Clayey range site, 15- to 19-inch precipita-
tion zone; windbreak suitability group 1.

22—Grail clay loam, 4 to 8 percent slopes. This
moderately sloping soil occupies alluvial fans and foot
slopes along valley sides.

Included in mapping are a few small areas of soils that
have slopes of more than 8 percent or less than 4 percent
and some areas that have a silty clay loam surface layer.
Small areas of Work and Lohler soils are also included
and along the Stillwater River and its tributaries there
are soils that have cobbles and stones on the surface, and
in places, throughout the profile. These areas are more
difficult to cultivate and are mainly used for hay and
pasture.

Surface runoff is medium, and the hazard of wind and
water erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is also suited to wheat, oats, and hay. It is suited to
range. Capability units IIle-3 (dryland) and IIIe-1
(irrigated); Clayey range site, 15- to 19-inch precipitation
zone; windbreak suitability group 1.

Harlem series

The Harlem series consists of deep, well drained soils
that formed in alluvium. Harlem soils are on alluvial fans
and stream terraces at an elevation of 3,000 to 4,500 feet.
Slopes are 0 to 4 percent. The native vegetation was
mainly western wheatgrass, bluegrasses, rough fescue,
sedges, bromegrass, and deciduous and evergreen trees.
The mean annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 43 to 47 degrees F, and
the frost-free season is 105 to 130 days.

In a representative profile the surface layer is dark
grayish brown clay loam 4 inches thick. The underlying
material is 5 inches of grayish brown clay loam over
brown and olive gray clay that extends to a depth of 60
inches or more,.

Permeability is slow. The available water capacity is
high. Reaction is neutral to a depth of 16 inches, and it is
moderately alkaline below that depth.

Harlem soils are used mainly for irrigated crops and
pasture. Some areas are used for dryfarming and for
range.

Representative profile of Harlem clay loam, 0 to 2 per-
cent slopes, 1,800 feet west and 100 feet south of the
northeast corner of sec. 31, T. 1 S, R. 18 E.

Ap—0 to 4 inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; moderate medium and thin platy
structure; slightly hard, friable, sticky and plastic; common fine and
very fine roots and pores; neutral; clear wavy boundary.

Cl1—4 to 9 inches; grayish brown (10YR 5/2) clay loam, dark grayish
brown (10YR 4/2) moist; moderate medium and coarse granular
structure; slightly hard, friable, sticky and plastic; common fine and
very fine roots and pores; neutral; abrupt wavy boundary.

C2—9 to 16 inches; brown (10YR 5/3) clay, dark brown (10YR 4/3)
moist; moderate medium angular blocky structure; hard, firm, very
sticky and plastic; many fine and very fine roots and pores; neutral;
clear wavy boundary.

C3—16 to 60 inches; olive gray (5Y 5/2) clay, olive gray (5Y 4/2) moist;
massive; hard, firm, sticky and plastic; few very fine roots and
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pores; many fine distinct lime seams and threads; strongly effer-
vescent; moderately alkaline.

The Ap horizon is 2 to 6 inches thick. The A and C horizons are
neutral to mildly alkaline to a depth of 16 inches. Some profiles have
thin lenses of silt loam and loam.

23—Harlem clay loam, 0 to 2 percent slopes. This
nearly level soil occupies terraces, alluvial fans, and flood
plains. It has the profile described as typical of the series.

Included in mapping are a few small areas that have a
silty clay loam surface layer and clay or clay loam under-
lying material. Small areas of Havre soils are also in-
cluded. In some small areas, mostly adjacent to the larger
rivers, sand and gravel are at a depth of 20 to 40 inches.

Surface runoff is slow, and the hazard of wind and
water erosion is slight. '

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to corn silage, wheat, barley, oats, and hay. It
is also well suited to range. Capability units IIs-1
(irrigated) and IIIs-2 (dryland); Clayey range site, 10- to
14-inch precipitation zone; windbreak suitability group 1.

24—Harlem clay loam, occasionally flooded. This
nearly level soil is on flood plains mainly near the Yel-
lowstone River. It is subject to flooding, mainly during
the winter when the ice jams melt and in the spring and
early summer from snowmelt.

Included in mapping are small areas of Havre soils. In
some small areas, mostly adjacent to the river, sand and
gravel are at a depth of 20 to 40 inches.

Surface runoff is slow. The hazard of wind erosion is
slight, and of water erosion is slight to severe. This soil is
subject to scouring where the current of the overflow
water concentrates. :

If irrigated, this soil is suited to wheat, barley, corn for
silage, and hay production. Under dryland farming the
major crops are wheat, barley, and hay. This soil is suited
to range. Capability units IIw-2 (irrigated) and IIIw-1
(dryland); Clayey range site, 10- to l4-inch precipitation
zone; windbreak suitability group 1.

Havre series

The Havre series consists of deep, well drained soils
that formed in alluvium. Havre soils are on low stream
terraces, flood plains, and alluvial fans at elevations of
3,000 to 3,500 feet. Slopes are 0 to 4 percent. The native
vegetation was mainly western wheatgrass, green
needlegrass, prairie junegrass, blue grama, bluegrass,
forbs, shrubs, and deciduous and evergreen trees. The
mean annual precipitation is 10 to 14 inches. The mean
annual soil temperature is 45 to 47 degrees F, and the
frost-free season is 105 to 130 days.

In a representative profile the surface layer is light
brownish gray loam 6 inches thick. The underlying
material to a depth of 60 inches is light brownish gray
loam over light gray stratified silt loam, very fine sandy
loam, and clay.

Permeability is moderate. The available water capacity
is high. Reaction is moderately alkaline to a depth of 9
inches and strongly alkaline to a depth of 48 inches.

Havre soils are mainly used for irrigated crops and for
pasture. Some areas are used for dryland crops and for
range.

Representative profile of Havre loam, 0 to 2 percent
slopes, 3,000 feet east and 1400 feet north of the
southwest corner of section 11, T. 2 S, R. 19 E.

Ap—0 to 6 inches; light brownish gray (2.5Y 6/2) loam, grayish brown
(2.6Y 5/2) moist; weak thin platy structure that separates to weak
fine granular; soft, friable, nonsticky and nonplastic; few fine and
very fine roots and pores; strongly effervescent; moderately al-
kaline; clear wavy boundary.

C1—6 to 9 inches; light brownish gray (10YR 6/2) loam, grayish brown
(10YR 5/2) moist; weak fine angular blocky structure that separates
to weak granular; soft, friable, nonsticky and nonplastic; few very
fine roots and pores; strongly effervescent; moderately alkaline;
clear wavy boundary.

C2—9 to 48 inches; light brownish gray (10YR 6/2) loam, grayish brown
(10YR 5/2) moist; massive; soft, friable, nonsticky and nonplastic;
few very fine roots and pores; strongly effervescent; strongly al-
kaline; clear smooth boundary.

C3—48 to 60 inches; light gray (10YR 7/1) stratified silt loam, fine
sandy loam, and clay, gray (10YR 5/1) moist; massive; soft, friable,
sticky and plastic; 5 percent lime-coated pebbles.

The Ap horizon is 4 to 8 inches thick. Reaction ranges from mildly al-
kaline to strongly alkaline. In some profiles the C horizon has thin len-
ses of sand. ‘

25—Havre loam, 0 to 2 percent slopes. This nearly
level soil occupies low stream terraces and flood plains. It
has the profile described as typical of the series.

Included in mapping are small areas of Harlem and
Glendive soils. In some places there is sand and gravel at
a depth of 20 to 40 inches. Also included are small areas
that have a silt loam or silty clay loam surface layer.
Areas along the Stillwater River receive more moisture
than is typical for the Havre soils.

Surface runoff is slow. The hazard of water and wind
erosion is slight.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to wheat, barley, oats, corn for silage, sugar
beets, and hay. It is also-suited to range. Capability units
IITc-1 (dryland) and IIec-1 (irrigated); Silty range site, 10-
to 14-inch precipitation zone; windbreak suitability group
1.

26—Havre loam, 2 to 4 percent slopes. This gently
sloping soil occupies stream terraces and alluvial fans. It
has a profile similar to that deseribed as typical of the se-
ries, except that it occupies more sloping landscapes.

Included in mapping are a few small areas that are less
sloping or steeper. Also included are small areas that
have a silt loam or silty clay loam surface layer. Small
areas of Harlem and Glendive soils are also included.
Areas along the Stillwater River receive more moisture
than is typical for the series.

Surface runoff is medium, and the hazard of wind and
water erosion is moderate.
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This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to growing wheat, barley, oats, corn for silage,
sugar beets, and hay. It is also suited to range. Capability
units [Ile-2 (dryland) and Ile-4 (irrigated); Silty range
site, 10- to 14-inch precipitation zone; windbreak suitabili-
ty group 1.

27—Havre loam, occasionally flooded. This nearly
level soil is on flood plains mainly along the Yellowstone
River. It is subject to occasional flooding, mainly during
the winter as a result of ice jams and in the spring and
early summer as a result of snowmelt. Included are small
areas of Glendive and Harlem soils.

Surface runoff is slow. The hazard of wind erosion is
moderate, and the hazard of water erosion is slight. This
soil is subject to channeling when flooding occurs.

This soil is suited to wheat, oats, barley, and hay
production under dryfarm management. Under irrigation,
it is suited to wheat, barley, oats, and hay. It is also
suited to range. Capability units IIIw-1 (dryland) and
ITw-2 (irrigated); Silty range site, 10- to 14-inch precipita-
tion zone; windbreak suitability group 1.

Hilger series

The Hilger series consists of deep, well drained soils
that formed in colluvium or residuum of weathered sand-
stone, shale, or granite. These soils are on uplands at an
elevation of 3,400 to 5,000 feet. Slopes are 25 to 60 per-
cent. The native vegetation was mainly bluebunch wheat-
grass, Idaho fescue, western wheatgrass, forbs, and
shrubs. The mean annual precipitation is 15 to 19 inches.
The mean annual soil temperature is 45 to 57 degrees F,
and the frost-free season is 90 to 110 days.

In a representative profile the surface layer is brown
cobbly sandy loam 4 inches thick. The subsocil is brown
and pale brown very cobbly sandy clay loam 20 inches
thick. The substratum is brown very cobbly loam.

Permeability is moderate. The available water capacity
is low. Reaction is neutral to a depth of 24 inches and
mildly alkaline below that depth.

These soils are used mainly for range, but some areas
are wooded.

Representative profile of Hilger cobbly sandy loam in
an area of Hilger-Castner-Rock outerop complex, 25 to 60
percent slopes, 1,500 feet west and 400 feet south of the
NE corner of section 23, T.3 S, R. 16 E.

A1—0 to 4 inches; brown (10YR 4/3) cobbly sandy loam, dark brown
(10YR 3/3) moist; weak fine granular structure; soft, very friable,
slightly sticky and slightly plastic; many fine and few medium roots;
common very fine and fine pores; 20 percent cobbles and 15 percent
pebbles; neutral; clear smooth boundary.

B2t—4 to 14 inches; brown (10YR 4/3) very cobbly sandy clay loam,
dark brown (10YR 3/3) moist; moderate fine subangular blocky
structure; slightly hard, friable, slightly sticky and plastic; common
fine roots; common fine tubular pores; thin discontinuous clay films
on peds and lining pores; 30 percent cobbles and 20 percent pebbles;
neutral; clear wavy boundary. :

B3—14 to 24 inches; pale brown (10YR 6/3) very cobbly sandy clay
loam, brown (10YR 5/3) moist; weak fine subangular blocky strue-

ture; slightly hard, friable, slightly sticky and slightly plastic; com-
mon fine roots; common to many fine and medium pores; few
patchy clay films lining pores; 40 percent cobbles and 20 percent
pebbles; neutral; gradual smooth boundary.

C—24 to 60 inches; brown (10YR 5/3) very cobbly loam, grayish brown
(10YR 5/2) moist; massive; slightly hard, friable, slightly sticky and
slightly plastic; few fine and medium roots; common fine pores; 20
percent stones; 30 percent cobbles and 10 percent pebbles; slightly
effervescent; mildly alkaline.

The subsoil is sandy clay loam, loam, or clay loam and has rock frag-
ments that make it very gravelly, cobbly, or stony. The substratum con-
tains 50 to 80 percent rock fragments.

28—Hilger-Castner-Rock outcrop complex, 25 to 60
percent slopes. This complex consists of steep and very
steep soils on foot slopes, ridges, and hills. Hilger cobbly
sandy loam makes up about 45 percent of the unit and is
on foot slopes. Castner stony loam is on ridgetops, crests
of hills, and the upper part of the foot slopes, and it
makes up about 30 percent of the unit. Rock outerop
makes up about 15 percent and occupies the barren areas
and crests of the ridges. Included in mapping are small
areas of Absarokee and Sinnigam soils. These make up
about 10 percent of the acreage.

Surface runoff is rapid. The hazard of water erosion is
severe and the hazard of wind erosion is slight.

These soils are mainly suited to range and wildlife.
Capability unit VIIle-1 (dryland); windbreak suitability
group 4; Hilger soil in Silty range site, 15- to 19-inch
precipitation zone, and Castner soil in Shallow range site,
15- to 19-inch precipitation zone; Rock outerop not as-
signed to a windbreak group or range site.

Kobar series

The Kobar series consists of deep, well drained soils
that formed in alluvium derived from shale. These soils
are on upland foot slopes, alluvial fans, and terraces at an
elevation of 3,000 to 4,000 feet. Slopes are 0 to 8 percent.
The native vegetation was mainly western wheatgrass,
green needlegrass, threadleaf sedge, prairie junegrass, an-
nual forbs, and woody plants. The mean annual precipita-
tion is 10 to 14 inches. The mean annual soil temperature
is 45 to 47 degrees F, and the frost-free season is 110 to
130 days. ‘

In a representative profile the surface layer is light
brownish gray clay loam 5 inches thick. The subsoil is
grayish brown silty clay loam and silty clay 23 inches
thick. The substratum is grayish brown clay to a depth of
60 inches or more.

Permeability is moderately slow, and the available
water capacity is high. Reaction is mildly alkaline to a
depth of 28 inches and moderately alkaline below that
depth,

These soils are used mainly for dryland crops, pasture,
and range. Some areas are used for irrigated crops.

Representative profile of Kobar clay loam, 0 to 4 per-
cent slopes, 1,400 feet north and 100 feet east of the
southwest corner of section 27, T. 2 S., R. 23 E.
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Ap—0 to 5 inches; light brownish gray (10YR 6/2) clay loam, dark gray-
ish brown (10YR 4/2) moist; moderate medium platy structure that
separates to moderate fine granular; slightly hard, friable, slightly

sticky and slightly plastic; many fine and very fine roots and pores;
mildly alkaline; abrupt smooth boundary.

B21—5 to 14 inches; grayish brown (10YR 5/2) silty clay loam, dark
grayish brown (10YR 4/2) moist; moderate fine angular blocky

structure; hard, firm, sticky and plastic; many very fine roots and
pores; mildly alkaline; clear wavy boundary.

B22—14 to 28 inches; grayish brown (10YR 5/2) light silty clay, dark
grayish brown (10YR 4/2) moist; moderate medium prismatic struc-
ture that separates to strong medium and fine angular blocky; very

hard, firm, sticky and plastic; common very fine roots and pores;
mildly alkaline; clear wavy boundary.

Clca—28 to 40 inches; grayish brown (10YR 5/2) clay, dark grayish
brown (10YR 4/2) moist; moderate medium prismatic structure that
separates to strong medium blocky; hard, firm, sticky and plastic;
common very fine roots and pores; common nodules of segregated

lime; strongly effervescent; moderately alkaline; gradual smooth
boundary.

C28a—40 to 60 inches; grayish brown (10YR 5/2) clay, dark grayish
brown (10YR 4/2) moist; massive; extremely hard, very firm, sticky
and plastic; few very fine roots and pores; common threads of

segregated lime and gypsum crystals in lower part of horizon;
strongly effervescent; moderately alkaline.

The Ap horizon ranges from 3 to 6 inches thick. The B2 horizon is
heavy silty clay loam, silty clay, or clay.

29—Kobar clay loam, 0 to 4 percent slopes. This is a
nearly level to gently sloping soil on foot slopes, alluvial
fans, and stream terraces. It has the profile described as
typical of the series.

Included in mapping are a few areas of soils that have
a silty clay loam surface layer and subsoil. Also included

are a few small areas where slopes are greater than 4
percent and small areas of Yamac soils.

Surface runoff is slow or medium. The hazard of wind

erosion is moderate, and the hazard of water erosion is
slight or moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to sugar beets, corn for silage, wheat, barley,
oats, and hay. It is also suited to range. Capability units
IIe-3 (irrigated) and IIle-3 (dryland); Clayey range site,
10- to 14-inch precipitation zone; windbreak suitability
group 1.

30—Kobar clay loam, 4 to 8 percent slopes. This is a
moderately sloping soil on upland foot slopes and alluvial
fans. Included in mapping are a few areas of soils that

have steeper slopes and a surface layer of silty clay loam.
Also included are small areas of Yamac soils.

Surface runoff is medium, and hazard of water and
wind erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to corn silage, sugar beets, barley, oats, wheat,
and hay. It is also suited to range. Capability units IIle-1
(irrigated) and IIle-3 (dryland); Clayey range site, 10- to
14-inch precipitation zone; windbreak suitability group 1.

Lambeth series

The Lambeth series consists of deep, well drained soils
that formed in alluvium and material weathered from soft
siltstone. They are on foot slopes, uplands, and alluvial
fans at an elevation of 3,500 to 4,500 feet. Slopes are 2 to
50 percent. The native vegetation was western wheat-
grass, needleandthread, green needlegrass, blue grama,
threadleaf sedge, prairie junegrass, annuals, and woody
plants. The mean annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 45 to 47 degrees F,
and the frost-free season is 105 to 130 days.

In a representative profile the surface layer is light
brownish gray silt loam 8 inches thick. The underlying
material is light gray and light brownish gray silt loam
that extends to a depth of 60 inches or more. :

Permeability is moderately slow, and the available
water capacity is high. Reaction is moderately alkaline
throughout the profile.

Lambeth soils are mainly used for dryland crops and
for range.

Representative profile of Lambeth silt loam, 2 to 15
percent slopes, 2,600 feet west and 400 feet north of the
southeast corner of section 35, T. 4 N, R. 20 E.

Ap—0 to 8 inches; light brownish gray (2.5Y 6/2) silt loam, dark grayish
brown (2.5Y 4/2) moist; weak medium platy structure that separates
to strong fine granular; soft, friable, nonsticky and nonplastic; many
fine and very fine roots; slightly effervescent; moderately alkaline;
gradual wavy boundary.

C1—8 to 18 inches; light gray (2.5Y 7/2) silt loam, grayish brown (25Y
5/2) moist; massive; slightly hard, friable, nonsticky and nonplastic;
common very fine roots and pores; many fine segregations of white
(10YR 8/2) lime in soft masses; strongly effervescent; moderately
alkaline; clear wavy boundary.

C2—18 to 50 inches; light gray (2.6Y 7/2) silt loam, grayish brown (2.5Y
5/2) moist; massive; soft, very friable, nonsticky and nonplastic;
many very fine roots and pores; disseminated lime and gypsum;
strongly effervescent; moderately alkaline; gradual wavy boundary.

C3—50 to 60 inches; light brownish gray (2.6Y 6/2) silt loam, grayish
brown (2.5Y 5/2) moist; massive; soft, very friable, nonsticky and
nonplastic; strongly effervescent; moderately alkaline.

The A horizon ranges from mildly alkaline to moderately alkaline. The
C horizon has few to common threads and nodules of gypsum and lime.

31—Lambeth silt loam, 2 to 15 percent slopes. This
gently sloping to strongly sloping soil is on foot slopes
and alluvial fans. It has the profile described as typical of
the series. Included in mapping are a few small areas of
soils that have a loam surface layer and silt loam subsoil.
Small areas of Yamae, Lonna, and Rentsac soils and Rock
outcrop are also included.

Surface runoff is medium. The hazard of wind erosion
is slight, and the hazard of water erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is also suited
to range. Capability unit IVe-2 (dryland); Silty range site,
10- to 14-inch precipitation zone; windbreak suitability
group 1.

32—Lambeth-Rentsac complex, 4 to 15 percent
slopes. This complex consists of moderately sloping and
strongly sloping soils on foot slopes and alluvial fans.
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About 65 percent is Lambeth silt loam and about 20 per-
cent is Rentsac loam. Lambeth silt loam is in swales and
on the lower part of foot slopes, and Rentsac loam is on
convex ridges and breaks. Included in mapping and mak-
ing up about 15 percent of the acreage are Yamac and
Wayden soils.

Surface runoff is medium, and the hazard of wind and
water erosion is moderate.

Soils in this complex are suited to wheat, barley, oats,
and range. Capability unit IVe-2 (dryland); Lambeth soil
in Silty range site, 10- to 14-inch precipitation zone, and
windbreak suitability group 1; Rentsac soil in Shallow
range site, 10- to 14-inch precipitation zone, and wind-
break suitability group 4.

33—Lambeth-Yawdim complex, 4 to 15 percent
slopes. This complex consists of moderately sloping and
strongly sloping soils on foot slopes and hillsides. About
65 percent is Lambeth silt loam, and about 30 percent is
Yawdim clay loam. Lambeth soils are on the lower foot
slopes and swales, and Yawdim soils are on the upper
slopes and convex ridges. Included in mapping and mak-
ing up about 5 percent of the acreage are Yamac and
Rentsac soils. Also included are soils that have a loam and
very fine sandy loam surface layer.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

Soils in this complex are suited to range. The less slop-
ing soils are suited to wheat, barley, oats, and hay produc-
tion under dryfarm management. Capability unit IVe-2
(dryland), Lambeth soil in Silty range site, 10- to 14-inch
precipitation zone, and windbreak suitability group 1;
Yawdim soil in Shallow Clay range site, 10- to 14-inch
precipitation zone and windbreak suitability group 4.

Lardell series

The Lardell series consists of deep, somewhat poorly
drained soils that formed in alluvium derived from shale.
The soils are on alluvial fans and in basins at an elevation
of 3,500 to 4,500 feet. Slopes are 0 to 2 percent. The na-
tive vegetation was mainly saltgrasses, alkali sacaton,
kochia, western wheatgrass, greasewood, fringed
sagewort, junegrass, annual forbs, and other woody
plants. The mean annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 42 to 47 degrees F,
and the frost-free season is 110 to 120 days.

In a representative profile the surface layer is light
brownish gray clay loam 7 inches thick. The underlying
material is grayish brown clay loam and olive silty clay
loam to a depth of 60 inches or more.

Permeability is slow, and the available water capacity is
moderate. Reaction is moderately alkaline to a depth of 7
inches and very strongly alkaline below that depth.

These soils are mainly used for range. Some small areas
are used for hay and pasture.

Representative profile of Lardell clay loam, 0 to 2 per-
cent slopes, 1,000 feet east and 200 feet north of the
southwest corner of section 31, T. 3 N, R. 21 E.

Alsa—0 to 7 inches; light brownish gray (2.5Y 6/2) clay loam, dark gray-
ish brown (2.5Y 4/2) moist; strong thick platy structure that
separates to weak medium and fine granular; hard, friable, sticky
and plastic; common fine and very fine roots; common fine salt
crystals; many fine pores; moderately alkaline; abrupt irregular
boundary.

Clsa—17 to 17 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (25Y 4/2) moist; weak coarse prismatic structure that
separates to weak medium and fine granular; hard, firm, sticky and
plastic; common very fine roots; many very fine pores; many fine
salt crystals; very strongly alkaline; clear smooth boundary.

C2sa—17 to 24 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (25Y 4/2) moist; massive; hard, firm, sticky and plastic; few
very fine roots; disseminated fine gypsum crystals and salt crystals;
strongly effervescent; very strongly alkaline; gradual smooth boun-
dary. o

C3sa—24 to 60 inches; olive (8Y 4/3) and pale olive (5Y 6/3) moist; silty
clay loam; massive; hard, firm, sticky and plastic; common dis-

"seminated lime; many coarse gypsum and salt crystals in pockets;
strongly effervescent; very strongly alkaline.

The A horizon has few to many salt crystals. Some profiles have a
white soft vesicular surface crust. In cultivated areas, the Ap horizon is
5 to 9 inches thick. The A horizon is mildly alkaline to strongly alkaline.

Some profiles have thin lenses of segregated salt crystals, and some
have faint to distinct mottles. The C1 horizon is loam, clay loam, or silty
clay loam, and in places has thin lenses of coarser or finer texture.

34—Lardell clay loam, 0 to 2 percent slopes. This
nearly level soil occupies low areas adjacent to
drainageways and large swales and depressions. It has an
apparent water table between depths of 1 and 5 feet from
May through August. It is strongly saline, and salt crusts
are common on the surface. Vegetation is sparse and is
dominantly saltgrass. Included in mapping are small areas
of McKenzie and Absher soils.

Surface runoff is slow, and the hazard of wind and
water erosion is slight.

This soil is suited to limited use as range. Capability
unit VIIs-1 (dryland); Saline Lowland range site, 10- to
14-inch precipitation zone; windbreak suitability group 4.

Lohler series

The Lohler series consists of deep, well drained soils on
flood plains, alluvial fans, and stream terraces at an eleva-
tion of 3,000 to 4,500 feet. Slopes are 0 to 4 percent. The
native vegetation was mainly western wheatgrass,
bluegrasses, rough fescue, sedges, bromegrass, and
deciduous and evergreen trees. The mean annual
precipitation is 15 to 19 inches. The mean annual soil tem-
perature is 43 to 47 degrees F, and the frost-free season
is 100 to 120 days.

In a representative profile the surface layer is dark
grayish brown clay loam 5 inches thick. The underlying
material is 4 inches of grayish brown clay loam over
brown and light brownish gray clay that extends to a
depth of 60 inches or more.

Permeability is moderately slow. The available water
capacity is moderate or high. Reaction is neutral to a
depth of 20 inches and moderately alkaline below that
depth. "
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Lohler soils are used mainly for irrigated crops and
pasture. Some areas are used for dryfarming and for
range.

Representative profile of Lohler clay loam, 0 to 2 per-
cent slopes, 100 feet east and 200 feet south of the

northwest corner of the NE1/4 of section 7, T. 3 S., R. 20
E. '

Ap—0 to § inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; moderate medium granular struc-

ture; slightly hard, friable, sticky and plastic; common fine and very
fine roots and pores; neutral; clear wavy boundary.

C1—6 to 9 inches; grayish brown (10YR 5/2) clay loam, dark grayish
brown (10YR 4/2) moist; moderate medium and coarse granular
structure; slightly hard, friable, sticky and plastic; common fine and
very fine roots and pores; neutral; abrupt wavy boundary.

C2—9 to 20 inches; brown (10YR 5/3) clay, dark brown (10YR 4/3)
moist; massive; hard, firm, very sticky and plastic; few fine and
very fine roots and pores; neutral; clear wavy boundary.

C3—20 to 60 inches; light brownish gray (2.5Y 6/2) clay, dark grayish
brown (2.5Y 4/2) moist; massive; hard, firm, sticky and plastic; few
very fine roots and pores; few fine distinct lime seams and threads;
strongly effervescent; moderately alkaline.

The A horizon, where cultivated, is 2 to 6 inches thick. The A and C
horizons are neutral to mildly alkaline to a depth of 20 inches. Some
profiles have thin lenses of silt loam and loam.

35—Lohler clay loam, 0 to 2 percent slopes. This
nearly level soil occupies terraces and alluvial fans. It has
the profile described as typical of the series.

Included in mapping are a few small areas where the
surface layer is silty clay loam. Also included are small
areas of deep loam soils and some soils, mostly adjacent
to the rivers, that have sand and gravel at a depth of 20
to 40 inches.

Surface runoff is slow, and the hazard of wind and
water erosion is slight.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is also suited to wheat, barley, oats, and hay. It is well
suited to range. Capability units IIs-1 (irrigated) and IIls-
2 (dryland); Clayey range site, 10- to 14-inch precipitation
zone; windbreak suitability group 1.

36—Lohler clay loam, 2 to 4 percent slopes. This is a
gently sloping soil on terraces and alluvial fans.

Included in mapping are a few small areas where the
surface layer is a silty clay loam, small areas of Work soil,
small areas of a deep loam soil, and small areas where
sand and gravel are at a depth of about 2 feet. These
latter areas are mostly adjacent to rivers and
drainageways.

Surface runoff is medium, and the hazard of water and
wind erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is also suited to hay, wheat, barley, and oats. It is well
suited to pasture and range. Capability units Ile-3
(irrigated) and IIle-3 (dryland); Clayey range site, 10- to
14-inch precipitation zone; windbreak suitability group 1.

Lolo series

The Lolo series consists of deep, well drained soils on
alluvial terraces and fans at elevations of 3,500 to 5,000
feet. Slopes are 0 to 4 percent. The native vegetation was
mainly bluegrass, basin wildrye, sedges, rough fescue,
forbs, and deciduous and evergreen trees. The mean an-
nual precipitation is 15 to 19 inches. The mean annual soil
temperature is 42 to 47 degrees F, and the frost-free
season is 100 to 120 days.

In a representative profile the surface layer is dark
grayish brown very gravelly loam 13 inches thick. The
subsoil is dark brown very gravelly loam 11 inches thick.
The substratum is light brownish gray very gravelly fine
sandy loam to a depth of 60 inches or more.

Permeability is moderately rapid. The available water
capacity is very low. Reaction is neutral to a depth of 13
inches and mildly alkaline below that depth.

These soils are used mainly for irrigated native grass
pasture.

Representative profile of Lolo very gravelly loam in an
area of Lolo complex, 0 to 4 percent slopes, 1,900 feet
east and 140 feet south of the northwest corner of section
35, T.5S8, R.18 E.

Al11—0 to 3 inches; dark grayish brown (10YR 4/2) very gravelly loam,
very dark grayish brown (10YR 3/2) moist; moderate fine granular
structure; soft, friable, nonsticky and nonplastic; many fine and
very fine roots; many fine pores; 45 percent pebbles and 5 percent
cobbles; neutral; clear wavy boundary.

A12—3 to 13 inches; dark grayish brown (10YR 4/2) very gravelly loam,
very dark brown (10YR 2/2) moist; weak medium prismatic struc-
ture that separates to weak medium and fine blocky; slightly hard,
friable, slightly sticky and nonplastic; many fine and very fine roots
and pores; 60 percent pebbles and 10 percent cobbles; neutral; clear
wavy boundary.

B2—13 to 24 inches; dark brown (10YR 4/3) very gravelly loam, dark
brown (10YR 3/3) moist; moderate medium prismatic structure that
separates to weak medium and fine blocky; slightly hard, friable,
sticky and nonplastic; 50 percent gravel and 10 percent cobbles;
slightly effervescent; mildly alkaline; gradual wavy boundary.

C—24 to 60 inches; light brownish gray (10YR 6/2) very gravelly fine
sandy loam, grayish brown (10YR 5/2) moist; massive; slightly hard,
friable, nonsticky and nonplastic; very few fine roots; common clean
fine sand grains; 50 percent pebbles; slightly effervescent; mildly al-
kaline.

The soil is 45 to 76 percent coarse fragments throughout. The coarse
fragments are mainly gravel, but some profiles contain 26 to 356 percent
cobbles. The B horizon is neutral or mildly alkaline.

37—Lolo complex, 0 to 4 percent slopes. This complex
consists of nearly level to gently sloping soils on stream
terraces and alluvial fans. Lolo very gravelly loam makes
up about 35 percent of this complex and Lolo cobbly loam
makes up 30 percent. The rest consists of soils that have
a stony surface layer and subsoil, soils that have loose
gravel and sand at a depth of 20 to 40 inches, and soils
that do not contain so much gravel as is typical for the
series. Also included are small areas of Work and Lohler
soils.

In some places, the water table is at a depth of less
than 30 inches during the irrigation season. Lolo very
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gravelly loam has the profile described as typical for the
series. Lolo cobbly loam is similar, but it has a cobbly
loam surface layer and subsoil.

Surface runoff is slow. The hazard of water erosion is
slight, and the hazard of wind erosion is moderate.

These soils are suited to hay production and range.
Capability units IVe-1 (irrigated) and VIs-1 (dryland);
Silty range site, 15- to 19-inch precipitation zone; wind-
break suitability group 4.

38—Lolo and Nesda soils, flooded. This undif-
ferentiated unit consists of nearly level soils that are sub-
ject to flooding. The soils are on low stream terraces and
flood plains along the rivers and large streams in the
county. Lolo very gravelly loam makes up about 35 per-
cent of this unit. It has a profile similar to that described
as typical of the series; this soil, however, is subject to
flooding. Nesda gravelly loam makes up about 30 percent
of this unit. It has the profile described as typical of the
Nesda series.

Included in mapping, and making up about 35 percent
of the acreage, are small areas of soils that have loose
very gravelly sand at a depth of 20 to 40 inches, soils that
have cobbles and stones on the surface and throughout
the profile, and small areas of Lohler soils. In places, the
water table is at a depth of 10 to 30 inches during the ir-
rigation season or when the streams are near flood stage.
In areas of these soils near the Beartooth Mountains, the
growing season is shorter than is typical for these soils.

Surface runoff is slow, and the hazard of wind and
water erosion is slight. These soils are subject to channel
and surface erosion when the streams are at flood stage.

These soils are suited to limited hay production,
woodland, and range.

The Nesda and Lolo soils are mainly in plains cotton-
wood trees. In some areas, the Lolo soils are in ponderosa
pine.

Plains cottonwoods can be expected to be 70 to 80 feet
tall in 30 years (site index 70 to 80). Ponderosa pine on
Lolo soils are expected to be 80 to 90 feet tall in 100
years. Expected volume at 70 years for fully stocked
stands of cottonwood is 18,000 to 27,000 board feet, or
3,500 to 5,200 cubic feet, per acre.

When harvesting plains cottonwoods on these soils,
clear cutting in small patches favors the regeneration of
the plants, which cannot tolerate root and shade competi-
tion. Plains cottonwoods grow much faster than as-
sociated species on these soils.

Woodland management considerations are the moderate
erosion hazard, equipment limitations, plant competition,
slight windthrow hazard, and seedling mortality. The ero-
sion hazard and equipment limitations are moderate
because of flooding. Plant competition is moderate
because the soils support dense stands of understory
vegetation and cottonwood seedlings withstand competi-
tion poorly. Reducing plant competition may be necessary
for good seedling survival.

These soils must be managed to promote revegetation
of desirable trees and thereby maintain their value for

wildlife habitat, rangeland, esthetics, and timber produe-
tion. Capability unit VIw-1 (irrigated); Subirrigated range
site; windbreak suitability group 4.

Lonna series

The Lonna series consists of deep, well drained soils
that formed in alluvium derived from siltstone and shale.
Lonna soils are on alluvial fans and foot slopes at an
elevation of 3,500 to 4,500 feet. Slopes are 2 to 15 percent.
The native vegetation was mainly needleandthread, green
needlegrass, western wheatgrass, threadleaf sedge,
prairie junegrass, annual forbs, and woody plants. The
mean annual precipitation is 10 to 14 inches. The mean
annual soil temperature is 43 to 47 degrees F, and the
frost-free season is 100 to 120 days.

In a representative profile the surface layer is grayish
brown silt loam 2 inches thick. The subsoil is grayish
brown silt loam 9 inches thick. The substratum is light
brownish gray silt loam that has lenses of very fine sandy
loam in the lower part and extends to a depth of 60
inches or more.

Permeability is moderately slow. The available water
capacity is high. Reaction is neutral to a depth of 11
inches and moderately alkaline below that depth.

Lonna soils are used mainly for dryland small grain
crops, pasture, and range.

Representative profile of Lonna silt loam, 2 to 8 per-
cent slopes, 1,800 feet south and 100 feet west of the
northeast corner of section 6, T. 3 N,, R. 20 E.

Al1—0 to 2 inches; grayish brown (2.6Y 5/2) silt loam, dark grayish
brown (25Y 4/2) moist; moderate fine subangular blocky structure;
soft, friable, nonsticky and nonplastic; many fine and very fine
roots; neutral; clear smooth boundary.

B2—2 to 11 inches; grayish brown (25Y 5/2) silt loam, dark grayish
brown (2.5Y 4/2) moist; strong medium angular blocky structure;
slightly hard, friable, nonsticky and nonplastic; many fine and very
fine roots and pores; neutral; clear smooth boundary.

Clca—11 to 28 inches; light brownish gray (2.6Y 6/2) silt loam, dark
grayish brown (2.5Y 4/2) moist; massive; slightly hard, friable, non-
sticky and nonplastic; common very fine roots; many fine pores;
strongly effervescent; moderately alkaline; gradual smooth bounda-
ry.

C2cs—28 to 60 inches; light brownish gray (25Y 6/2) silt loam, dark
grayish brown (2.5Y 4/2) moist; massive; slightly hard, friable, non-
sticky and nonplastic; thin lenses of very fine sandy loam; few very
fine roots; common threads and nodules of gypsum; strongly effer-
vescent; moderately alkaline.

Reaction ranges from neutral to mildly alkaline to a depth of about 11
inches. :

The B2 horizon has moderate or strong medium prismatic structure or
strong medium or fine blocky structure. The B horizon is brown or gray-
ish brown. The C horizon has few to many nodules and threads of gyp-
sum,

39—Lonna silt loam, 2 to 8 percent slopes. This
gently sloping and moderately sloping soil is on alluvial
fans and foot slopes. It has the profile described as typi-
cal of the series.

Included in mapping are a few small areas of soils that
have a fine sandy loam surface layer and a few areas of
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soils that are strongly saline or very strongly saline.
Small areas of Yamac and Wayden soils also are included.

Surface runoff is slow or medium. The hazard of water
erosion is slight or moderate, and the hazard of wind ero-
sion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is also suited
to range. Capability unit IIIe-2 (dryland); Silty range site,
10- to 14-inch precipitation zone; windbreak suitability
group 1.

40—Lonna silt loam, 8 to 15 percent slopes. This
strongly sloping soil is on alluvial fans and foot slopes.

Included in mapping are a few small areas of soils that
have a very fine sandy loam surface layer and soils that
are less sloping. Small areas of Yamac and Wayden soils
are also included. In some places strongly alkaline or very
strongly alkaline soils are included.

Surface runoff is medium and the hazard of water and
wind erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is also well
suited to pasture and range. Capability unit IVe-2
(dryland); Silty range site, 10- to 14-inch preclpltatlon
zone; windbreak suitability group 1.

McKenzie series

The McKenzie series consists of deep, poorly drained
soils that formed in clay sediments weathered from shale.
They occupy stream terraces and closed basins at eleva-
tions of 3,500 to 4,000 feet. Slopes are 0 to 5 percent. Na-
tive vegetation was mainly western wheatgrass, inland
saltgrass, bluegrass, prairie junegrass, saltbush,
greasewood, annual forbs, and other woody plants. The
mean annual precipitation is 10 to 14 inches. The mean
annual soil temperature is 43 to 47 degrees F. The frost-
free season is 110 to 120 days.

In a representative profile the surface layer is light
olive gray clay 4 inches thick. The subsoil is olive gray
and light olive gray clay 13 inches thick. The substratum
18 light olive gray mottled clay to a depth of 60 inches or
more.

Permeability is very slow. The available water capacity
is high. Reaction is moderately alkaline to a depth of 13
inches and strongly alkaline below that depth.

These soils are used mainly for range.

Representative profile of McKenzie clay, saline, in na-
tive grass, 400 feet east and 800 feet south of the
northwest corner of section 20, T. 2 N, R. 21 E.

Al1—0 to 4 inches; light olive gray (6Y 6/2) clay, olive gray (6Y 4/2)
moist; strong fine granular structure; hard, firm, sticky and plastic;
many fine and very fine roots and pores; slightly effervescent;
moderately alkaline; clear smooth boundary.

B21—4 to 13 inches; olive gray (5Y 5/2) clay, olive gray (5Y 4/2) moist;
weak medium prismatic structure that separates to moderate medi-
um and fine subangular blocky; hard, firm, very sticky and very
plastic; many fine and very fine roots and pores; strongly effer-
vescent; moderately alkaline; clear smooth boundary.

B22—13 to 17 inches; light olive gray (5Y 6/2) clay, olive gray (5Y 4/2)
moist; moderate medium and fine subangular blocky structure;
hard, firm, very sticky and very plastic; common fine and very fine
roots and pores; violently effervescent; strongly alkaline; clear
smooth boundary.

C1—17 to 24 inches; light olive gray (5Y 6/2) clay, olive gray (5Y 4/2)
moist; massive; hard, firm, sticky and plastic; few fine and very fine
roots and tubular pores; fine irregular lime nodules and soft masses;
violently effervescent; strongly alkaline; gradual smooth boundary.

C2cs—24 to 40 inches; light olive gray (5Y 6/2) clay; olive gray (5Y 4/2)
with common medium distinct pale yellow (2.5Y 8/3) mottles, moist;
massive; hard, firm, sticky and plastic; white (2.5Y 8/2) seams and
pockets of lime and gypsum; strongly effervescent; strongly al-
kaline; gradual wavy boundary.

C3cs—40 to 60 inches; light brownish gray (2.5Y 6/2) clay, light yel-
lowish brown (2.6Y 6/4) with common medium distinct pale yellow
(2.5Y 8/3) mottles, moist; massive; hard, firm, sticky and plastic;
large irregular pockets of gypsum crystals; slightly effervescent;
strongly alkaline.

Some profiles have common pockets of salt crystals, and some have a
vesicular surface crust.

41—McKenzie clay, saline. This nearly level soil occu-
pies closed basins and stream terraces. Included in

“ mapping are small areas where salt and alkali are at the

surface. Some areas are ponded. Small areas of Lardell
and Absher soils are also included.
Surface runoff is very slow. The hazard of water ero-
sion is slight, and the hazard of wind erosion is moderate.
This soil is suited to range. Capability unit VIIw-1
(dryland); Saline Lowland range site, 10- to 14-inch
precipitation zone; windbreak suitability group 4.

Nesda series

The Nesda series consists of deep, well drained soils
that formed on alluvial fans and stream terraces or flood
plains at elevations of 3,500 to 5,000 feet. The soils are
underlain by sand, gravel, and cobbles at a depth of 14 to
20 inches. Slopes are 0 to 4 percent. The native vegetation
was mainly bluegrass, cordgrass, willows, and deciduous
and evergreen trees. The mean annual precipitation is 15
to 19 inches. The mean annual soil temperature is 42 to 47
degrees F. The frost-free season is 100 to 120 days.

In a representative profile the surface layer is dark
grayish brown, dark brown, and brown gravelly loam 16
inches thick. The underlying material is pale brown very
cobbly sand to a depth of 60 inches or more.

Permeability is moderately rapid in the upper 16 inches
and rapid below that depth. The available water capacity
is very low. Reaction is neutral to a depth of 16 inches
and moderately alkaline in the underlying material.

Nesda soils are mainly used for irrigated native
pasture.

Representative profile of Nesda gravelly loam in an
area of Lolo and Nesda soils, flooded, 2,200 feet west and
100 feet south of the northeast corner of section 2, T. 5 S.,
R. 18 E.

A11—0 to 4 inches; dark grayish brown (10YR 4/2) gravelly loam, very
dark brown (10YR 2/2) moist; moderate fine crumb structure; soft,
very friable, nonsticky and nonplastic; 20 percent pebbles and a few
cobbles; many fine and very fine roots; neutral; clear wavy bounda-
ry.
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A12-4 to 9 inches; dark brown (10YR 4/3) gravelly loam, dark brown
(10YR 3/3) moist; moderate medium and fine subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic;
common fine and very fine roots; 30 percent pebbles and 15 percent
cobbles; neutral; gradual wavy boundary.

Al13—9 to 16 inches; brown (10YR 5/3) gravelly loam, dark brown
(10YR 3/3) moist; weak medium subangular blocky structure;
slightly hard, friable, nonsticky and nonplastic; few fine and very
fine roots; 35 percent pebbles and 10 percent cobbles; neutral;
gradual wavy boundary.

IIC—16 to 60 inches; pale brown (10YR 6/3) very cobbly sand, dark
grayish brown (10YR 4/2) moist; single grained; loose; 50 percent
cobbles and 15 percent pebbles; few lime coatings on undersides of
coarse fragments at a depth of more than 30 inches; strongly effer-
vescent; moderately alkaline.

The dark-colored surface layer ranges from 10 to 15 inches thick.
Depth to loose very cobbly sand or stratified sand and gravel is 10 to 20
inches. Coarse fragments in the AB and IIC horizons range from 40 to
80 percent, and they range from mainly gravel to 60 percent cobbles.

Nesda soils are mapped only as an undifferentiated unit with Lolo
soils.

Rentsac series

The Rentsac series consists of shallow, well drained
soils that formed in material weathered from sandstone.
The soils are on uplands, at an elevation of 4,500 to 5,000
feet, and are underlain by bedrock at a depth of 10 to 20
inches. Slopes are 4 to 60 percent. The native vegetation
was bluebunch wheatgrass, western wheatgrass, prairie
junegrass, blue grama, annual forbs, and woody plants.
The mean annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 42 to 47 degrees F, and
the frost-free season is 100 to 120 days.

In a representative profile the surface layer is grayish
brown loam about 8 inches thick. The underlying material
is light brownish gray and light gray very channery loam
10 inches thick. It is underlain by hard sandstone.

Permeability is moderately rapid, and the available
water capacity is very low. Reaction is mildly alkaline to
a depth of about 8 inches and moderately alkaline below
that depth.

These soils are used mainly for range. Some small areas
are used for wheat and barley production.

Representative profile of Rentsac loam in an area of
Tanna-Rentsac complex, 4 to 15 percent slopes, 100 feet
south and 500 feet east of the northwest corner of section
18, T.2S,R. 20 E.

Ap—0 to 8 inches; grayish brown (25Y 5/2) loam, dark grayish brown
(25Y 4/2) moist; weak fine granular structure; soft, very friable,
nonsticky and nonplastic; many very fine roots; 15 percent thin
sandstone channers; slightly effervescent; mildly alkaline; abrupt
smooth boundary.

C1—8 to 12 inches; light brownish gray (2.56Y 6/2) very channery loam,
light olive brown (2.5Y 5/4) moist; massive; soft, very friable, non-
sticky and nonplastic; many very fine roots matted between sand-
stone channers; 55 percent sandstone channers; strongly effer-
vescent; moderately alkaline; clear smooth boundary.

C2—12 to 18 inches; light gray (2.6Y 7/2) very channery loam, light olive
brown (2.5Y 5/4) moist; massive; soft, very friable, nonsticky and
nonplastic; few very fine roots; 55 percent sandstone channers;
strongly effervescent; moderately alkaline; abrupt wavy boundary.

IIR—18 to 24 inches; hard sandstone with lime crusts on bottoms of
strata.

The depth to hard sandstone is 10 to 20 inches. Reaction is mildly al-
kaline or moderately alkaline to a depth of 8 inches and moderately al-
kaline below that depth; lime casts are on the undersides of the frac-
tured sandstone. Coarse fragments range from 5 to 15 percent in the
surface layer and from 35 to 70 percent in the C horizon.

42—Rentsac loam, 15 to 30 percent slopes. This is a
moderately steep and steep soil on uplands. Included in
mapping are small areas of Rock outcrop and of Tanna
and Wayden soils. Also included are small areas of deep
soils and soils that have a channery loam surface layer.

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

This soil is suited to range. Capability unit VIe-1
(dryland); Shallow range site, 10- to 14-inch precipitation
zone; windbreak suitability group 4.

Rock outcrop

Outcrops of bedrock are common in some mapped
areas. These areas range from steep to very steep and
are used mainly for range and wildlife habitat.

43—Rock outcrop-Castner association, steep. This soil
association consists of steep soils and Rock outcrop on
foot slopes and mountainsides. The slopes are 25 to 55
percent. Rock outcrop makes up 50 percent of the unit
and occurs throughout the areas. Castner loam makes up
35 percent of the unit and is mainly on the foot slopes
and mountainsides. Included in mapping, and making up
about 15 percent of the acreage, are Cheadle and Sebud
soils and some small areas of stony and cobbly loam soils.

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

This map unit is suited to range and to wildlife. Rock
outcrop in capability class VIII, not assigned to a range
site or windbreak group; Castner soil in capability unit
VIle-1 (dryland), Shallow range site, 15- to 19-inch
precipitation zone; windbreak suitability group 4.

44—Rock outcrop-Garlet association, very steep. This
association consists of very steep soils and areas of Rock
outcrop on foot slopes and mountainsides adjacent to and
in the Beartooth Mountains. Rock outcrop makes up
about 50 percent of the association and occurs in all areas
of the association. Garlet cobbly loam makes up about 35
percent; it is on the foot slopes and in concave areas on
the mountainsides. Slopes range from 45 to 75 percent.
Rock outcrop is in the steeper areas.

About 15 percent of the association is made up of small
areas of stony and very stony soils and areas of Cheadle
and Sebud soils.

Surface runoff is rapid. The hazard of water erosion is
severe, and that of wind erosion is slight.

The abundance of rock outerop and the very steep
slopes make this unit unsuitable for timber production. It
is suited to watershed, recreation, and wildlife. Rock out-
crop in capability class VIII; Garlet soils in capability unit
Vile-1.

45—Rock outcrop-Yawdim association, steep. This
map unit consists of Rock outerop and steep soils on hill-



STILLWATER COUNTY AREA, MONTANA 25

sides and ridges. Outcrops of barren shale and rock make
up about 65 percent of the unit; they are in the steeper
areas. Yawdim clay loam makes up about 30 percent of
the unit and occupies the lower slopes and concave areas.
The slopes are 25 to 55 percent.

Included in mapping, and making up about 5 percent of
the acreage, are small areas of Tanna and Yamac soils.

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

This unit is suited to range and wildlife. Rock outcrop
in capability class VIII, not assigned to a range site or
windbreak group; Yawdim soil in capability unit VIIe-1
(dryland), Shallow Clay range site, 10- to 14-inch
precipitation zone; windbreak suitability group 4.

Sebud series

The Sebud series consists of deep, well drained soils
that formed in glacial till, alluvium, or colluvium derived
from glacial till. These soils occupy uplands, foot slopes,
and terraces at elevations of 4,500 to 6,000 feet. Slopes
are 4 to 60 percent. The native vegetation was mainly
bluegrass, western wheatgrass, rough fescue, bluebunch
wheatgrass, green needlegrass, Idaho fescue, annual
forbs, and woody plants. The mean annual precipitation is
19 to 24 inches. The mean annual soil temperature is 38 to
42 degrees F, and the frost-free season is 60 to 90 days.

In a representative profile the surface layer is very
dark grayish brown and dark grayish brown stony loam
10 inches thick. The subsoil is yellowish brown extremely
stony clay loam 14 inches thick. The substratum is very
pale brown extremely stony sandy clay loam to a depth of
60 inches or more.

Permeability is moderate, and the available water
capacity is low. Reaction is neutral.

These soils are used mainly for range and wildlife.

Representative profile of Sebud stony loam, 25 to 50
percent slopes, 400 feet north and 300 feet west of the
southeast corner of section 21, T. 6 S, R. 17 E.

Al1—0 to 4 inches; very dark grayish brown (10YR 3/2) stony loam,
very dark brown (10YR 2/2) moist; weak fine granular structure;
soft, friable, nonsticky and nonplastic; many fine and very fine
roots; 20 percent pebbles, 10 percent stones and a few boulders;
neutral; clear wavy boundary.

Al2—4 to 10 inches; dark grayish brown (10YR 4/2) very stony loam,
very dark grayish brown (10YR 3/2) moist; moderate medium and
fine subangular blocky etructure; soft, friable, nonsticky and non-
plastic; many fine and very fine roots and a few fine pores; 10 per-
cent pebbles and 40 percent stones; neutral; clear wavy boundary.

B2—10 to 24 inches; yellowish brown (10YR 5/4) very stony clay loam,
dark yellowish brown (10YR 3/4) moist; weak medium and fine an-
gular blocky structure; hard, firm, sticky and plastic; few coarse and
very fine roots and pores; 10 percent pebbles and 40 percent stones
and cobbles; neutral; gradual wavy boundary.

C—24 to 60 inches; very pale brown (10YR 7/4) very stony sandy clay
loam; yellowish brown (10YR 5/4) moist; massive; slightly hard, fri-
able, slightly sticky and nonplastic; few very fine roots; many clear
quartz sand grains; § percent weathered granitic rocks; 40 percent
hard stones and cobbles; neutral.

The content of coarse fragments ranges from 15 to 30 percent in the
A1l horizon and from 35 to 60 percent in the B and C horizons.

46—Sebud stony loam, 4 to 25 percent slopes. This
moderately sloping to moderately steep soil is on foot
slopes and hills. It formed in glacial deposits in valleys.

Included in mapping are a few small areas of a soil that
has a clay loam surface layer. Small areas of Winkler and
Hilger soils are also included. In some places, boulders
are on the surface and in the soil.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

This soil is suited to range. In areas where stones have
been removed, the soil is suited to hay production. Capa-
bility unit VIe-1 (dryland); Silty range site, 15- to 19-inch
precipitation zone; windbreak suitability group 4.

47—Sebud stony loam, 25 to 50 percent slopes. This
steep soil is on mountainsides and foot slopes. It has the
profile described as typical of the series.

Included in mapping are a few small areas of Winkler
soils on the foot slopes and Garlet soils on the mountain-
sides. In some places there are boulders on the surface
and in the soil. Also included are a few areas that have a
clay loam surface layer.

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

This soil is suited to range and wildlife. Capability unit
Vile-1 (dryland); Silty range site, 15- to 19-inch precipita-
tion zone; windbreak suitability group 4.

48—Sebud-Cheadle association, very steep. This as-
sociation consists of hilly to very steep soils on foot slopes
and alluvial fans. Sebud stony loam makes up about 50
percent of the unit and is in the glacial till areas where
slopes are 15 to 60 percent. Cheadle channery loam makes
up about 30 percent of the unit and is in the steeper
areas where slopes are 25 to 70 percent. The Cheadle
soils have the profile described as typical of the Cheadle
series,

Included in mapping, and making up about 20 percent
of the acreage, are mainly Hilger and Winkler soils. Also
included are small areas of Rock outcrop and areas that
have rocks and boulders on the surface and in the soil.

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

This soil is suited to range and wildlife. Capability unit
VIle-1 (dryland); windbreak suitability group 4; Sebud
soil in Silty range site, 15- to 19-inch precipitation zone,
and Cheadle soil in Shallow range site, 15- to 19-inch
precipitation zone.

Shane series

The Shane series consists of moderately deep, well
drained soils that formed in clayey alluvium on uplands at
elevations of 4,500 to 5,300 feet. Soft shale occurs at a
depth of 20 to 40 inches. The slopes are 4 to 15 percent.
The native vegetation was western wheatgrass, Idaho
fescue, rough fescue, bluebunch wheatgrass, annual forbs,
and woody plants. The mean annual precipitation is 15 to
19 inches. The mean annual soil temperature is 42 to 45
degrees F, and the frost-free season is 100 to 120 days.
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In a representative profile the surface layer is dark
grayish brown and grayish brown clay loam § inches
thick. The subseil is dark grayish brown and brown clay
15 inches thick. The substratum is 10 inches of light olive
gray clay overlying shale.

Permeability is very slow, and the available water
capacity is low. Reaction is neutral to a depth of 20 inches
and moderately alkaline below that depth.

These soils are used mainly for dryland crops, hay,
pasture, and range.

Representative profile of Shane clay loam, 4 to 8 per-
cent slopes, 1,300 feet north and 2,600 feet east of the
southwest corner of section 9, T. 4 S, R. 20 E.

A11—0 to 3 inches; dark grayish brown (10YR 4/2) clay loam, very dark
brown (10YR 2/2) moist; moderate fine granular structure; slightly
hard, friable, nonsticky and nonplastic; many fine and very fine
roots and pores; neutral; abrupt wavy boundary.

A12—3 to 5 inches; grayish brown (I0YR 5/2) clay loam, very dark
grayish brown (10YR 3/2) moist; strong very thin platy structure;
slightly hard, friable, slightly sticky and slightly plastic; many very
fine roots and pores; neutral; abrupt smooth boundary.

B21t—5 to 14 inches; dark grayish brown (10YR 4/2) clay, very dark
grayish brown (10YR 3/2) moist; strong medium prismatic structure
that separates to strong medium and fine blocky; hard, firm, sticky
and plastic; many fine and very fine roots and pores; common
distinct clay films on peds; neutral; clear wavy boundary.

B22t—14 to 20 inches; brown (10YR 4/3) clay, dark grayish brown
(10YR 4/2) moist; strong coarse angular blocky structure; extremely
hard, very firm, sticky and plastic; many very fine roots and pores;
common distinct clay films on peds; neutral; clear wavy boundary.

Clca—20 to 30 inches; light olive gray (5Y 6/2) clay, olive gray (5Y 4/2)
moist; weak coarse angular blocky structure; extremely hard, firm,
sticky and plastic; few very fine roots; many nodules, seams and
threads of segregated lime; few small shale chips and sandstone
fragments; strongly effervescent; moderately alkaline; clear wavy
boundary.

C2r—30 to 60 inches; olive (6Y 5/4) shale with pockets of gypsum
crystals between shale layers; strongly effervescent; moderately al-
kaline.

Depth to bedrock is 20 to 40 inches. Cultivated soils have a dark gray-
ish brown Ap horizon 3 to 7 inches thick. The B2t horizon is clay or silty
clay.

49—Shane clay loam, 4 to 8 percent slopes. This
moderately sloping soil is on foot slopes and stream ter-
races. It has the profile described as typical of the series.
Included in mapping are a few small areas that have a
silty clay loam surface layer. Small areas of Absarokee
and Hilger soils are also included.

Surface runoff is medium. The hazard of wind eresion
is slight and the hazard of water erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is suited to
range. Capability unit IIle-1 (dryland); Clayey range site,
15- to 19-inch precipitation zone; windbreak suitability
group 3M.

50—Shane clay loam, 8 to 15 percent slopes. This
strongly sloping soil occupies foot slopes and stream ter-
races. Included in mapping are a few small areas where
the surface layer is silty clay loam. Small areas of Ab-
sarokee and Hilger soils are also included.

Surface runoff is medium. The hazard of wind erosion
is slight, and the hazard of water erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is suited to
range. Capability unit IVe-1 (dryland); Clayey range site,
15- .to 19-inch precipitation zone; windbreak suitability
group 3M.

51—Shane-Cabba clay loams, 4 to 10 percent slopes.
This complex consists of moderately sloping to strongly
sloping soils on foot slopes. About 50 percent of this unit
is Shane clay loam and about 30 percent is Cabba clay
loam. The Shane soil occupies the broad, smooth slopes
and swales, and the Cabba soil occupies the convex areas
and narrow ridges. The Cabba soil has the profile
described as typical of the Cabba series. Small areas of

- Absarokee and Hilger soils are included in mapping and

make up about 20 percent of the acreage.

Surface runoff is medium. The hazard of wind erosion
is slight, and the hazard of water erosion is moderate.

Soils in this complex are suited to wheat, barley, oats,
and hay production under dryfarm management. They are
suited to range. Capability unit IIle-1 (dryland); Shane
soil in Clayey range site, 15- to 19-inch precipitation zone,
and windbreak suitability group 3M; Cabba soil in Shal-
low range site, 15- to 19-inch precipitation zone, wind-
break suitability group 4.

Shawa series

The Shawa series consists of deep, well drained soils on
stream terraces and alluvial fans at an elevation of 4,000
to 5,000 feet. Slopes are 0 to 8 percent. The native
vegetation was mainly rough fescue, Idaho fescue, Colum-
bia needlegrass, bluegrass, lupine, shrubby cinquefoil, an-
nuals, other forbs, and woody plants. The mean annual
precipitation is 15 to 19 inches. The mean annual soil tem-
perature is 40 to 45 degrees F. The frost-free season is 90
to 110 days. '

In a representative profile the surface layer is very
dark gray and dark gray silty clay loam and clay loam 26
inches thick. The underlying material is grayish brown
clay loam that extends to a depth of 60 inches or more.

Permeability is moderate, and the available water
capacity is high. Reaction is neutral.

These soils are used mainly for irrigated and dryland
small grains, for hay and pasture, and for range.

Representative profile of Shawa silty clay loam, 0 to 8
percent slopes, in native grass, 1,320 feet west and 300
feet south of the northeast corner of section 25, T. 4 S., R.
18 E. :

Al1—0 to 5 inches; very dark gray (10YR 3/1) silty clay loam, black
(10YR 2/1) moist; weak fine granular structure; soft, friable, non-
sticky and nonplastic; many fine and very fine roots; neutral; clear
smooth boundary.

A12—5 to 18 inches; very dark gray (10YR 3/1) clay loam, black (10YR
2/1) moist; moderate medium and fine blocky structure; slightly
hard, friable, slightly sticky and plastic; commeon fine and very fine
roots; neutral; clear smooth boundary.

A13—18 to 26 inches; dark gray (10YR 4/1) clay loam, very dark gray
(10YR 3/1) moist; massive; slightly hard, friable, slightly sticky and
plastic; common fine and very fine roots; common fine sand grains;
6 percent pebbles and cobbles; neutral; clear smooth boundary.
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C—26 to 40 inches; grayish brown (10YR 5/2) clay loam, grayish brown
(10YR 5/2) moist; massive; slightly hard, firm, sticky and plastic;
few fine roots; neutral.

The surface layer ranges in thickness from 20 to 26 inches and is silty
clay loam or clay loam. Pebbles and rock fragments occur throughout
the soil. Sandstone, quartzite, or shale is at a depth of more than 40
inches in some profiles. Some profiles have an accumulation of lime in
the C horizon.

52—Shawa silty clay loam, 0 to 8 percent slopes. This
nearly level to moderately sloping soil occupies stream
terraces and alluvial fans.

Included in mapping are a few small areas that have a
clay loam surface layer and subsoil. Some small areas
have many cobbles and stones on the surface and
throughout the soil. Small areas of Work and Turner soils
are also included. Some small areas adjacent to streams
are subject to flooding. Areas of this Shawa soil near the
B'eartooth Mountains are colder than is typical for the se-
ries.

Surface runoff is slow or medium. The hazard of water
erosion is moderate, and the hazard of wind erosion is
slight. '

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to wheat, barley, oats, and hay. It is also
suited to range and, to less extent, to timber produection.

This Shawa soil is used to grow mainly quaking aspen.
Quaking aspen on this soil is expected to be 49 to 55 feet
tall at 80 years of age (site index 49 to 55). At 70 years, it
is expected to yield 2,000 to 2,400 cubic feet of board per
acre (whole tree).

Trees should be harvested by clearcutting, which favors
plant regeneration. Quaking aspen does not tolerate much
plant competition but sprouts readily from its roots when
harvested.

Woodland management considerations are slight
hazards of erosion, windthrow, and seedling mortality,
moderate equipment limitations, and moderate plant com-
petition.

Equipment limitations are rated as moderate because
the soil has poor trafficability and is susceptible to com-
paction when wet. Plant competition is rated as moderate
because the soil supports dense stands of understory
vegetation.

Careful management is needed to provide for good
regeneration when the timber is harvested. Capability
units I1le-2 (irrigated), and I1le-2 (dryland); Clayey range
site, 15- to 19-inch precipitation zone; windbreak suitabili-
ty group 1.

Sinnigam series

The Sinnigam series consists of shallow, well drained
soils that formed in material weathered from hard sand-
stone. These soils occupy uplands at elevations of 4,500 to
5,000 feet. They are underlain by bedrock at a depth of 10
to 20 inches. Slopes are 2 to 30 percent. Native vegetation
was mainly bluebunch wheatgrass, Idaho fescue, rough

fescue, bluegrass, annual forbs, and woody plants. The
mean annual precipitation is 15 to 19 inches. The mean
annual soil temperature is 42 to 47 degrees F. The frost-
free season is 100 to 120 days. _

In a representative profile the surface layer is dark
grayish brown clay loam and channery clay loam 5 inches
thick. The subsoil is grayish brown very channery silty
clay 13 inches thick. The substratum is light olive brown
weathered shale and interbedded hard sandstone.

Permeability is moderately slow, and the available
water capacity is very low. Reaction is neutral.

These soils are used mainly for dryland crops, pasture,
and range.

Representative profile of Sinnigam clay loam in an area
of Absarokee-Sinnigam clay loams, 2 to 8 percent slopes,
2,800 feet north and 100 feet east of the southwest corner
of section 5, T. 4 S,, R. 20 E.

A11—0 to 2 inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; weak fine granular structure;
slightly hard, friable, sticky and plastic; many fine and very fine
roots; neutral; clear wavy boundary.

A12—2 to b inches; dark grayish brown (10YR 4/2) channery clay loam,
very dark grayish brown (10YR 3/2) moist; moderate medium platy
structure that separates to weak fine granular; slightly hard, fria-
ble, sticky and plastic; many fine and very fine roots; 40 percent
channers; neutral; clear smooth boundary.

B2t—b6 to 18 inches; grayish brown (10YR 5/2) very channery clay, dark
grayish brown (10YR 4/2) moist; weak medium prismatic structure
that separates to moderate medium and fine blocky; hard, firm,
sticky and plastic; distinct clay films on peds; many very fine
matted roots; 50 percent channers; neutral; clear wavy boundary.

ITR—18 inches; light olive brown (2.5Y 5/6) weathered clay shale and in-
terbedded hard sandstone; clay coats the sandstone fragments in
the upper part.

The A horizon is 4 to 6 inches thick. Depth to sandstone ranges from
10 to 20 inches. The content of coarse fragments ranges from 30 to 50
percent in the A horizon and from 46 to 70 percent in the B2t horizon.

Sinnigam soils are mapped only with Absarokee soils.

Tanna series

The Tanna series consists of moderately deep, well
drained soils that formed in material weathered from
sandstone and shale. These soils occupy uplands at an
elevation of 4,500 to 5500 feet and are underlain at a
depth of 20 to 40 inches by soft shale. Slopes are 2 to 15
percent. Native vegetation was mainly western wheat-
grass, green needlegrass, prairie junegrass, needle-
andthread, threadleaf sedge, annual forbs, and woody
plants. The mean annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 43 to 47 degrees F.
The frost-free season is 106 to 120 days.

In a representative profile the surface layer is grayish
brown clay loam 7 inches thick. The subsoil is light olive
brown and light yellowish brown silty clay 13 inches
thick. The substratum is 14 inches of light olive gray clay
loam overlying light olive gray shale at a depth of 34
inches.

Permeability is slow, and the available water capacity is
low. Reaction is mildly alkaline to a depth of 13 inches
and moderately alkaline below that depth.
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These soils are used mainly for dryland crops, pasture,
and range.

Representative profile of Tanna clay loam, in an area of
Tanna-Rentsac complex, 4 to 15 percent slopes, 1,980 feet
west and 1,800 feet north of the southeast corner of sec-
tion 32, T. 2 N, R. 20 E.

Ap—0 to 7 inches; grayish brown (10YR 5/2) clay loam, very dark gray-
ish brown (10YR 3/2) moist; strong fine granular structure; hard,
friable, sticky and plastic; few very fine roots and pores; mildly al-
kaline; clear wavy boundary.

B21t—7 to 13 inches; light olive brown (2.5Y 5/3) silty clay, olive brown
(2.5Y 4/3) moist; strong medium prismatic structure that separates
to moderate fine and very fine blocky; extremely hard, firm, sticky
and plastic; common distinct clay films on peds; few very fine roots
and pores; mildly alkaline; clear smooth boundary.

B22t—13 to 17 inches; light yellowish brown (25Y 6/3) silty clay, dark
grayish brown (2.5Y 4/2) moist; strong medium prismatic structure
that separates to strong medium and fine blocky; very hard, firm,
sticky and plastic; few distinct clay films on peds; few very fine
roots and pores; slightly effervescent; moderately alkaline; clear
smooth boundary.

B3tca—17 to 20 inches; light yellowish brown (2.5Y 6/3) clay loam, light
olive brown (26Y 5/3) moist; strong medium prismatic structure
that separates to moderate medium and fine blocky; very hard,
firm, sticky and plastic;. few discontinuous clay films on peds; few
very fine roets and pores; few lime nodules and seams; strongly ef-
fervescent; strongly alkaline; gradual wavy boundary.

Clea—20 to 34 inches; light olive gray (5Y 6/2) clay loam, olive (5Y 5/3)
moist; weak coarse prismatic structure that separates to moderate
fine blocky; hard, firm, sticky and plastic; a few shale chips;
strongly effervescent; moderately alkaline; clear wavy boundary.

11C2r—34 inches; light olive gray (5Y 6/2) shale.

The A horizon, if cultivated, is 6 to 8 inches thick. Depth to shale
ranges from 20 to 40 inches. The B2t horizon is clay or silty clay.

53—Tanna clay loam, 2 to 8 percent slopes. This
gently sloping and moderately sloping soil is on uplands.

Included in mapping are a few small areas that are less
sloping or are steeper. Also included are a few small
areas that have a loam surface layer. Small areas of
Beenom and Rentsac soils are also included.

Surface runoff is medium and the hazard of wind and
water erosion is moderate.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. It is also suited
to range. Capability unit IIle-1 (dryland); Clayey range
gite, 10- to 14-inch precipitation zone; windbreak suitabili-
ty group 3M.

54—Tanna’ clay loam, 8 to 15 percent slopes. This
strongly sloping soil is on uplands. Included in mapping
are a few small areas of soils that have slopes steeper
than 15 percent or that have a clay surface layer. Small
areas of Beenom and Rentsac soils are also included.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

This soil is suited to wheat, barley, oats, and hay
production under dryfarm management. This soil is also
suited to range. Capability unit IVe-1 (dryland); Clayey
range site, 10- to 14-inch precipitation zone; windbreak
suitability group 3M.

55—Tanna-Beenom complex, 4 to 8 percent slopes.
This complex consists of moderately sloping soils on

~

uplands. About 70 percent is Tanna clay loam and about
20 percent is Beenom loam. Tanna clay loam occupies the
swales and the lower part of the slopes, and Beenom loam
occupies the upper part of the slopes and the convex
areas. Included in mapping, and making up about 10 per-
cent of the acreage, are Cabba and Rentsac soils. The
Beenom soil has the profile described as typical of the
Beenom series.

Surface runoff is medium, and the hazard of water and
wind erosion is moderate.

Soils in this complex are suited to wheat, barley, and
hay production under dryfarm management. They are
also suited to range. Capability unit IIle-1 (dryland);
Tanna soil in Clayey range site, 10- to 14-inch precipita-
tion zone, and windbreak suitability group 3M; Beenom
soil in Shallow range site, 10- to 14-inch precipitation
zone, and windbreak suitability group 4.

56—Tanna-Rentsac complex, 4 to 15 percent slopes.
This complex consists of moderately sloping and strongly
sloping soils on uplands. About 55 percent is Tanna clay
loam, 20 percent is Rentsac loam, and 15 percent is Rent-
sac channery loam. Tanna clay loam occupies the swales
and the lower part of the slopes. Rentsac soils occupy the
convex ridges and the upper part of the slopes. Included
in mapping, and making up about 10 percent of the acre-
age, are Lambeth, Cabba, and Beenom soils and some
small areas where the soil has a loam surface layer and is
nearly level. The Tanna soil has the profile described as
typical of the series. Rentsac loam has the profile
described as typical of the Rentsac series. .

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

Soils in the complex are suited to wheat, barley, oats,
and hay under dryfarm management. This complex is also
suited to range. Capability unit IIle-1 (dryland); Tanna
soil in Clayey range site, 10- to 14-inch precipitation zone,
and windbreak suitability group 3M; Rentsac soil in Shal-
fow range site, 10- to 14-inch precipitation zone, and
windbreak suitability group 4.

Torrifluvents-Camborthids

57—Torrifluvents-Camborthids association, gently
sloping. This association consists of deep, well drained
soils; it is 45 percent Torrifluvents and 35 percent Cam-
borthids. The Torrifluvents are on the low stream ter-
races and flood plains adjacent to narrow streams and
broad drainageways.

The Camborthids are on fans and terraces above the
streams and drainageways. The slopes range from 0 to 2
percent for the Torrifluvents and from 2 to 4 percent for
the Camborthids. The soils range from sandy loam to silty
clay and are mostly more than 40 inches deep to sand and
gravel. About 20 percent of this association consists of
soils that have sand and gravel at a depth of 20 to 40
inches and small areas of wet and saline soils.

These soils mostly support grass vegetation. In most
places a few trees grow along the drainageways and
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streams. Stream channels and side drainageways dissect
the areas and limit the possibility of cultivation. The tilla-
ble areas vary in size, but most are small and irregular.
Some parts of this association are flooded as a result of
snowmelt early in spring.

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

These soils are best suited to range. Some areas are
suited to hay production under dryfarm management.
Capability unit IVe-2 (dryland); Silty range site, 10- to 14-
inch precipitation zone; windbreak suitability group 1.

Turner series

The Turner series consists of deep, well drained soils
that formed in glacial outwash on terraces and alluvial
fans at an elevation of 4,500 to 5,500 feet. The soils are
underlain by sand and gravel at a depth of 20 to 40
inches. Slopes are 2 to 15 percent. Native vegetation is
bluebunch wheatgrass, bluegrass, spike fescue, rough
fescue, annual forbs, and woody plants. The mean annual
precipitation is 15 to 19 inches. The mean annual soil tem-
perature is 39 to 42 degrees F. The frost-free season is
100 to 120 days.

In a representative profile the surface layer is brown
clay loam about 3 inches thick. The subsoil is dark yel-
lowish brown clay loam 8 inches thick. The substratum is
11 inches of light brownish gray clay loam overlying very
gravelly sand.

Permeability is moderate to a depth of 22 inches and is
rapid below that depth. The available water capacity is
low. Reaction is neutral to a depth of 11 inches and
moderately alkaline below that depth.

These soils are used mainly for dryland pasture and
range.

Representative profile of Turner clay loam, 2 to 4 per-
cent slopes, 2,000 feet east and 100 feet south of the
northwest corner of section 6, T. 4 S., R. 19 E.

Al1—0 to 3 inches; brown (10YR 5/3) clay loam, dark brown (10YR 3/3)
moist; moderate medium granular structure; slightly -hard, friable,
sticky and plastic; many fine and very fine roots; neutral; 10 per-
cent cobbles; clear wavy boundary.

B2t—3 to 11 inches; dark yellowish brown (10YR 4/4) clay loam, dark
brown (10YR 3/3) moist; weak medium and fine blocky structure;
slightly hard, friable, sticky and plastic; many fine and very fine
roots; common thin clay films on peds; 156 percent cobbles and peb-
bles; neutral; abrupt wavy boundary.

Clca—11 to 22 inches; light brownish gray (10YR 6/2) clay loam, very
pale brown (10YR 7/4) moist; massive; slightly hard, friable, sticky
and plastic; few fine and very fine roots; common lime segregations;
15 percent cobbles and pebbles; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

IIC2—22 to 60 inches; very gravelly sand; single grained; loose; few
cobbles; strongly effervescent; moderately alkaline.

The A horizon is clay loam or stony clay loam. Depth to sand and
gravel ranges from 20 to 40 inches. Texture of the B2t and Cca horizons
in places is cobbly clay loam or gravelly clay loam that is 10 to 35 per-
cent coarse fragments.

58—Turner clay loam, 2 to 4 percent slopes. This

gently sloping soil is on alluvial fans and terraces. It has

the profile described as typical of the series. In some
places the depth to sand and gravel is less than 20 inches
or more than 40 inches.

Small areas of Work soils are included in mapping. Also
included are small areas of loam and areas of a soil that
has cobbles and stones throughout the profile. In some
places where they are irrigated, these soils have a
seasonal water table at a depth of about 20 inches. In the
vicinity of Absarokee and south to the county line the
growing season is somewhat shorter than is typical for
the series.

Surface runoff is medium. The hazard of water erosion
is slight or moderate, and the hazard of wind erosion is
moderate.

This soil is suited to wheat, barley, oats, and hay under
dryfarm management and under irrigation. It is also
suited to range. Capability units Ile-1 (irrigated) and
Ills-1 (dryland); Clayey range site, 15- to 19-inch
precipitation zone; windbreak suitability group 2M.

59-—Turner clay loam, 4 to 8 percent slopes. This
moderately sloping soil is on ridgetops and side slopes of
terraces and alluvial fans. Included in mapping are small
areas of less sloping and steeper soils. Some areas of soils
that have loose sand and gravel at a depth of 20 to 40
inches or have cobbles and stones throughout the profile
and small areas of Work soils are also included. In the
vicinity of Absarokee and south to the county line the
growing season is somewhat shorter than is typical for
the series.

Surface runoff is medium, and the hazard of water and
wind erosion is moderate.

This soil is suited to wheat, barley, oats, and hay under
dryfarm management and under irrigation. It is also
suited to range. Capability units IIle-3 (irrigated) and
Ille-4 (dryland); Clayey range site, 15- to 18-inch
precipitation zone; windbreak suitability group 2M.

60—Turner stony clay loam, 4 to 15 percent slopes.
This moderately sloping and strongly sloping soil occupies
outwash terraces, stream terraces, and alluvial fans. It
has a profile similar to that described as typical for the
series, except that there are more cobbles and stones
throughout the profile.

Included in mapping are some areas of less sloping soils
and small areas of Work soils. Near Absarokee and south
to the county line the growing season is somewhat
shorter than is typical for the series.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

This soil is suited to range. Capability unit IVe-3
(dryland); Clayey range site, 15- to 19-inch precipitation
zone; windbreak suitability group 2M.

Ustifluvents-Fluvaquents

61—Ustifluvents-Fluvaquents association, flooded.
This association consists of deep, well drained and very
poorly drained soils. Ustifluvents make up about 45 per-
cent and Fluvaquents make up about 40 percent of the
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association. The soils are on flood plains of the Yel-
lowstone River and its larger tributaries. They are mostly
more than 40 inches deep, but in some places, sand and
gravel are at a depth of 20 to 40 inches or are at the sur-
face. Included with these soils in mapping are gravel bars
and sand deposits, which make up about 15 percent of the
acreage.

Cottonwood trees, ponderosa pine, and brush are the
dominant vegetation. There are some grassland areas and
some small areas that can be cultivated if accessible.

The water table is at or near the surface in some areas.
Stream dissecting occurs in most years, and the soils are
flooded in the spring from snow melt or from ice jams
that form late in winter.

The hazard of water erosion is high, and the hazard of
wind erosion is slight. These soils are suited mainly to
range and timber production.

Forested areas of moderately deep to deep Ustiflu-
vents and Fluvaquents are mainly in plains cottonwood.
Soils that are shallow or very shallow to gravel or have
gravel exposed at the surface are mostly covered with
narrowleaf cottonwood. Plains cottonwood is expected to
be 70 to 80 feet tall in 30 years (site index 70 to 80) on
the moderately deep and deep included soils in this unit.
Narrowleaf cottonwoods growing on the included soils
that are shallow or very shallow to gravel or on exposed
gravel bars in this unit are expected to be 20 to 30 feet
tall in 80 years. Fully stocked stands of plains cottonwood
are expected to produce 18,000 to 27,000 board feet per
acre. Narrowleaf cottonwoods on the soils that are shal-
low or very shallow to gravel are estimated to yield from
2,000 to 7,000 board feet, or 400 to 1,300 cubic feet of
timber.

Plains cottonwood harvested on the deeper soils should
be clearcut in small patches to favor plant regeneration.
Plains cottonwood cannot tolerate root and shade com-
petition, and it grows much faster than associated species
on these soils. Trees on the soils that are shallow to
gravel should be left uncut.

Woodland management considerations for the
moderately deep and deep soils of this map unit are
moderate erosion hazard, moderate equipment limitations,
moderate plant competition, slight seedling mortality, and
- glight windthrow hazard. Management considerations for
the soils that are shallow or very shallow to gravel are
slight windthrow hazard, moderate erosion hazard,
moderate equipment limitations, moderate plant competi-
tion, and severe seedling mortality.

The erosion hazard and equipment limitations on all the
soils of this map unit are moderate because of flooding.
Plant competition is moderate on the deep soils because
they support dense stands of understory vegetation and
cottonwood seedlings withstand competition poorly.
Seedling mortality is rated severe and plant competition
is rated moderate on the shallow or very shallow to
gravel soils because of the very low available water
capacity and occasional flooding.

Good management should assure good revegetation of
harvested areas. Ustifluvents in capability unit VIw-1
(dryland), Silty range site, 10- to 14-inch precipitation
zone, windbreak suitability group 1; Fluvaquents in capa-
bility unit VIw-1 (irrigated), Subirrigated range site,
windbreak suitability group 4.

Ustifluvents-Ustochrepts

62— Ustifluvents-Ustochrepts association, gently slop-
ing. This association consists of deep, well drained- soils.
Ustifluvents make up about 45 percent of the association
and occupy the low stream -terraces adjacent to narrow
streams and in broad drainageways. Ustochrepts make up
about 40 percent of the association and are on alluvial
fans and terraces above the streams in broad
drainageways. The slopes mostly range from 0 to 2 per-
cent for the Ustifluvents and 2 to- 4 percent for the
Ustochrepts. The soils range from sandy loam to silty
clay and are mostly more than 40 inches deep to sand and
gravel. About 15 percent of the association consists of
soils 20 to 40 inches deep over sand and gravel, small
areas of wet and saline soils, and areas where gravel or
cobbles are on the surface.

These soils mostly support grass vegetation. In some
places, trees grow along the drainageways and streams.
Stream channels and side drainageways dissect the unit
and limit the possibility for cultivation. The tillable areas
vary in size, but most are small and irregular. Some parts
of this association receive overflow from snowmelt early
in spring. The hazard of water erosion is moderate or
severe, and the hazard of wind erosion is slight.

These soils are mainly suited to range. Some areas are
suited to hay production under dryfarm management.
Capability unit IVe-2 (dryland); Silty range site, 15- to 19-
inch precipitation zone; windbreak suitability group 1.

Wayden series

The Wayden series consists of shallow, well drained
soils that formed in material weathered from shale. These
soils occupy uplands at 4,000 to 5,000 feet elevation. They
are underlain by bedrock at a depth of 10 to 20 inches.
Slopes are 15 to 50 percent. Native vegetation was
bluebunch wheatgrass, western wheatgrass, rough fescue,
big bluegrass, Idaho fescue, annual forbs, and woody
plants. The mean annual precipitation is 15 to 19 inches.
The mean annual soil temperature is 45 to 47 degrees F.
The frost-free season is 100 to 120 days.

In a representative profile the surface layer is grayish
brown clay loam 6 inches thick. The underlying material
is 8 inches of light brownish gray heavy clay loam overly-
ing weathered shale.

Permeability is slow, and the available water capacity is
very low. Reaction is moderately alkaline.

These soils are used mainly for range.

Representative profile of Wayden clay loam in an area
of Wayden-Castner association, steep, 2,400 feet west and
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1,200 feet north of the southéast corner of section 17, T. 4
S, R.19 E.

Al—0 to 6 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish
brown (2.5Y 4/2) moist; moderate medium and fine granular strue-
ture; hard, firm, sticky and plastic; many fine and very fine roots
and pores; slightly effervescent; mildly alkaline; gradual wavy boun-
dary. :

Clca—6 to 14 inches; light brownish gray (25Y 6/2) heavy clay loam,
grayish brown (25Y 5/2) moist; massive; hard, firm, sticky and
plastic; many fine and very fine roots; about 2 percent clayey and
sandy soft shale fragments; common lime segregations; strongly ef-
fervescent; moderately alkaline; clear smooth boundary.

C2r—14 to 20 inches; weathered shale with pockets of gypsum crystals
between shale layers; strongly effervescent; moderately alkaline;
abrupt smooth boundary.

C3r—20 to 60 inches; shale.

Depth to shale ranges from 10 to 20 inches. The texture of the upper
part of the C horizon is clay loam, clay, or silty clay.

63—Wayden-Castner association, steep. This associa-
tion consists of 50 percent Wayden clay loam and 30 per-
cent Castner channery loam. Wayden soils occupy the
lower part of the slopes. Castner soils occupy the upper
part of the slopes and ridges. Slopes are 15 to 50 percent.
Included in mapping and making up about 20 percent of
the association are Cabba and Hilger soils and Rock out-
crop.

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

The soils in this association are used mainly for range.
Capability unit VIIe-1 (dryland); windbreak suitability
group 4; Wayden soil in Shallow Clay range site, 15- to
19-inch precipitation zone, Castner soil in Shallow range
site, 15- to 19-inch precipitation zone.

Winkler series

'The Winkler series consists of deep, well drained soils
that formed in colluvium and residuum of weathered
sandstone, shale, and mixed igneous rock. Winkler soils
are on mountainsides and foot slopes at an elevation of
4,000 to 6,000 feet. Slopes are 25 to 60 percent. Native
vegetation was mainly ponderosa pine and Rocky Moun-
tain juniper with an understory of bluebunch wheatgrass
and skunkbush sumac. The mean annual precipitation is
15 to 19 inches. The mean annual soil temperature is 42 to
47 degrees F. The frost-free season is 90 to 120 days.

In a representative profile the surface layer is light
brownish gray gravelly sandy loam 3 inches thick. The
subsurface horizon is very pale brown gravelly sandy
loam 12 inches thick. The subsoil is pale brown and brown
gravelly sandy loam that extends to a depth of 60 inches
or more.

Permeability is moderately rapid, and the available
water capacity is low. The reaction is neutral throughout.

These soils are mainly used for timber production.

Representative profile of Winkler gravelly sandy loam
in an area of Winkler-Hilger-Rock outerop association,
steep, 280 feet east and 800 feet north of the southwest
corner of section 5, T. 4 S, R. 17 E.

01—1 inch to 0; forest litter of ponderosa pine needles.

A1—0 to 3 inches; light brownish gray (10YR 6/2) gravelly sandy loam,
brown (10YR 4/3) moist; weak fine granular structure; soft, very
friable, nonsticky and nonplastic; many fine and medium roots;
many fine and medium pores; 25 percent pebbles; neutral; clear
smooth boundary.

A2—3 to 15 inches; very pale brown (10YR 7/3) very gravelly sandy
loam, brown (10YR 5/3) moist; weak fine and medium granular
structure; soft, very friable, slightly sticky and slightly plastic;
many fine and medium roots; many fine and medium pores; 35 per-
cent pebbles; neutral; clear smooth boundary.

A&B—15 to 37 inches; pale brown (10YR 6/3) very gravelly sandy loam,
brown (10YR 4/3) moist; intermixed with brown (10YR 5/3) and
dark yellowish brown (10YR 4/4); moderate medium subangular
blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; common medium and coarse roots; common fine and medium
pores; 40 percent pebbles; neutral; clear smooth boundary.

B2—37 to 60 inches; brown (10YR 5/3) very gravelly sandy loam, dark
yellowish brown (10YR 4/4) moist; moderate fine and medium sub-
angular blocky structure; soft, friable, slightly sticky and plastic;
common fine and medium roots; common fine and medium pores;
thin sandy clay loam bands; 45 percent pebbles; neutral.

The A&B and B horizons are loam or sandy loam. They generally con-
tain 35 to 70 percent pebbles, but some profiles contain cobbles and
stones.

64—Winkler-Hilger-Rock outcrop association, steep.
This association consists of about 45 percent Winkler
gravelly sandy loam, 25 percent Hilger cobbly sandy loam,
and 20 percent Rock outcrop. It is on mountainsides and
foot slopes. Slopes are 25 to 60 percent.

Included in mapping are some soils that have a chan-
nery loam surface layer, some that have bedrock at a
depth of 20 to 60 inches, and some small areas where
bedrock is less than 20 inches deep. Also included are
some timbered areas where the soil has more clay in the
subsoil than is typical for the Winkler series and some
grassland areas where the soil has less clay in the subsoil
than is typical for the Hilger series.

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

The Winkler soils are mainly used for timber produc-
tion and for wildlife. The Hilger soils are mainly used for
range, timber production, and for wildlife. Most of the
forested areas are on the Winkler soils.

Winkler soils and Hilger soils are suited to production
of ponderosa pine. Rocky Mountain juniper grows on
these soils, but it is not considered a commercial species.
Ponderosa pines are the best trees to plant. Stand
regeneration is often very slow if stands are greatly
opened with seed tree or clearcut systems.

These soils are capable of producing 3,900 to 5,100 cubic
feet of wood per acre, or 12,000 to 16,000 board feet of
merchantable timber from a fully stocked, even-aged
stand of 100-year-old ponderosa pines. The tree height is
expected to be 60 to 80 feet at 100 years (site index 60 to
80).

Woodland management considerations for the Winkler
goils include moderate equipment limitations and
moderate erosion hazard because of the steep slopes;
severe seedling mortality and severe plant competition
because of the low available water capacity and the warm
south aspect of many sites; and slight windthrow hazard..
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Management considerations for the Hilger soils include
moderate equipment limitations and moderate erosion
hazard because of the steep slopes; only moderate
seedling mortality and * moderate plant competition
because they have a more favorable available water
capacity than the Winkler soils; and slight windthrow
hazard.

Rock outcrop occurs throughout the map unit and must
be considered in harvesting timber. Use of machinery is
hampered by the outcrops, -and road construction can be
costly in areas of rock outcrop.

The understory vegetation consists mainly of bluebunch
wheatgrass, Idaho fescue, skunkbush sumac, and Rocky
Mountain juniper on the warmer slopes and bluebunch
wheatgrass, Idaho fescue, pinegrass, elk sedge, arrowleaf
balsamroot, snowberry, ninebark, and kinnikinnick on the
cooler slopes. Many of these plants have fair to good
forage value for cattle, deer, and elk.

The estimated total average annual air-dry yields of un-
derstory plants is 1,250 pounds per acre where there is a
10 to 30 percent canopy cover and 470 pounds per acre
where there is a 50 to 70 percent canopy cover. An esti-
mated 80 percent of the above yields is potential feed for
grazing animals.

Management should keep soil losses to a minimum,
promote revegetation of desirable trees, and keep the
plant understory in good condition to maintain the value
of these soils for watershed, aesthetic uses, wildlife, ran-
geland, and timber production. Adequate provisions must
be made to safeguard the trees from fire and harmful in-
sects. Winkler and Hilger soils in capability unit VIle-1,
and Rock outerop in capability class VIII.

Work series

The Work series consists of deep, well drained soils
that formed in alluvium derived from shale, sandstone,
and till. These soils are on alluvial fans and foot slopes at
elevations of 4,000 to 4,500 feet. Slopes are 4 to 15 per-
cent. The native vegetation was mainly basin wildrye,
western wheatgrass, Idaho fescue, rough fescue, annual
forbs, and woody plants. The mean annual precipitation is
15 to 19 inches. The mean annual soil temperature is 45 to
47 degrees F. The frost-free season is 100 to 120 days.

In a representative profile the surface layer is grayish
brown loam 5 inches thick. The subsoil is dark grayish
brown and brown clay loam 23 inches thick. The sub-
stratum is very pale brown gravelly loam to a depth of 60
inches or more. ,

Permeability is moderately slow, and the available
water capacity is high. Reaction is neutral to a depth of
16 inches and is moderately alkaline below that depth.

These soils are used mainly for dryland and irrigated
crops, pasture, and range. Some areas are used for ir-
rigated crops.

Representative profile of Work loam, 4 to 8 percent
slopes, 1,100 feet west and 800 feet south of the northeast
corner of the NW1/4 of section 8, T. 4 S, R. 19 E.

A11—0 to 2 inches; grayish brown (2.5Y 5/2) loam, very dark grayish
brown (2.5Y 3/2) moist; weak thin platy structure that separates to
fine granular; soft, very friable, slightly sticky and slightly plastic;
many fine and very fine roots and pores; neutral; clear wavy boun-
dary.

A12—2 to 5 inches; érayish.brown (25Y 5/2) loam, very dark grayish
brown (2.5Y 3/2) moist; moderate medium platy structure that
separates to weak very fine blocky; soft, friable, slightly sticky and
slightly plastic; many fine and very fine roots; neutral; clear wavy
boundary. .

B2t—5 to 16 inches; dark grayish brown (2.5Y 4/2) heavy clay loam,
very dark grayish brown (25Y 3/2) moist; moderate medium
prismatic structure that separates to moderate medium blocky;
slightly hard, firm, sticky and plastic; many very finé roots and tu-
bular pores; many small clear quartz grains coating peds; prominent
clay films on peds; neutral; clear wavy boundary.

B3ca—16 to 28 inches; brown (10YR 5/3) clay loam, dark grayish brown
(10YR 4/2) moist; moderate medium and fine blocky structure;
slightly hard, firm, sticky and plastic; few fine and very fine roots;
common seams, threads and pockets of segregated lime; strongly ef-
fervescent; moderately alkaline; abrupt wavy boundary.

IICca—28 to 60 inches; very pale brown (10YR 7/3) gravelly loam, yel-
lowish brown (10YR 5/4) moist; massive; soft, very friable, slightly
sticky and plastic; 30 percent lime-coated pebbles and cobbles; few
fine lime segregations; strongly effervescent; moderately alkaline.

The A horizon, if cultivated, is 6 to 8 inches thick. The texture of the
B2t horizon is clay loam or clay.

65—Work loam, 4 to 8 percent slopes. This gently
sloping and moderately sloping soil occupies alluvial fans
and foot slopes. It has the profile described as typical of
the series. Included in mapping are a few small areas that
have a cobbly loam surface layer and silty clay loam sub-
soil. Small areas of Absarokee, Amherst, and Lohler soils
are also included. In some small areas, bedrock occurs at
a depth of 10 to 40 inches. o

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

This soil is suited to wheat, barley, and hay production
under dryfarm management. Under irrigation, it is suited
to oats and hay. It is also suited to range. Capability units
ITTe-1 (irrigated), IIle-3 (dryland); Silty range site, 15- to
19-inch precipitation zone; windbreak suitability group 1.

66—Work loam, 8 to 15 percent slopes. This is a
strongly sloping soil on alluvial fans and foot slopes. In-
cluded in mapping are a few small areas where the slopes
are steeper. Small areas of Absarokee and Amherst soils
and of Rock outcrop are also included. In some small
areas, bedrock is at a depth of 20 to 40 inches.

Surface runoff is rapid. The hazard of water erosion is
moderate, and the hazard of wind erosion is slight.

This soil is suited to wheat, barley, and hay production
under dryfarm management. It is also suited to range.
Capability unit IVe-2 (dryland); Silty range site, 15- to 19-
inch precipitation zone; windbreak suitability group 1.

Yamac series

The Yamac series consists of deep, well drained soils
that formed in alluvium derived from soft shale. Yamac
soils are on alluvial fans and foot slopes at elevations of
3,000 to 4,000 feet. Slopes are 0 to 8 percent. The native
vegetation was mainly western wheatgrass, blue grama,
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little bluestem, needlandthread, forbs, and woody plants.
The mean annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 45 to 49 degrees F. The
frost-free season is 105 to 120 days.

In a representative profile the surface layer is grayish
brown loam 8 inches thick. The subsoil is brown and light
brownish gray loam 12 inches thick. The substratum is
light brownish gray loam and clay loam that extends to a
depth of 60 inches or more.

Permeability is moderate, and the available water
capacity is high. Reaction is mildly alkaline to a depth of
15 inches and moderately alkaline below that depth.

These soils are used mainly for dryland and irrigated
small grains, sugar beets, corn for silage, and hay. They
are suited to pasture and range.

Representative profile of Yamac loam, 2 to 4 percent
slopes, 2,100 feet east and 50 feet south of the northwest
corner of section 3, T. 3 N,, R. 20 E.

Ap—0 to 8 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown
(25Y 4/2) moist; weak medium platy structure; slightly hard, fria-
ble, sticky and plastic; common coarse, medium, fine and very fine
roots; slightly effervescent; mildly alkaline; clear wavy boundary.

B2—8 to 15 inches; brown (10YR 5/3) loam, dark brown (10YR 4/3)
moist; weak medium prismatic structure that separates to strong
angular blocky; slightly hard, friable, sticky and plastic; common
medium fine and very fine roots; common very fine pores; slightly
effervescent; mildly alkaline; clear smooth boundary.

B3ca—15 to 20 inches; light brownish gray (2.5Y 6/2) loam, dark grayish
brown (2.5Y 4/2) moist; moderate coarse angular blocky structure;
soft, friable, slightly sticky and slightly plastic; common medium
fine and very fine roots and pores; common distinct seams and
threads of lime; violently effervescent; moderately alkaline; gradual
smooth boundary.

Clca—20 to 36 inches; light brownish gray (2.6Y 6/2) loam, dark grayish
brown (2.5Y 4/2) moist; massive; soft, friable, nonsticky and non-
plastic; few very fine roots and pores; fine disseminated lime;
violently effervescent; moderately alkaline; gradual smooth bounda-
ry.

C2ca—36 to 48 inches; light brownish gray (2.5Y 6/2) loam, dark grayish
brown (2.6Y 4/2) moist; massive; soft, friable, nonsticky and non-
plastic; few fine and very fine roots; fine segregated lime in soft
masses; violently effervescent; moderately alkaline; gradual wavy
boundary

C3—48 to 60 inches; light brownish gray (2.6Y 6/2) clay loam, dark gray-
ish brown (2.6Y 4/2) moist; massive; slightly hard, friable, sticky
and plastic; few soft lime masses; violently effervescent; moderately
alkaline.

The A horizon is 3 to 4 inches thick in areas that are not cultivated.
Some profiles contain 5 to 10 percent pebbles.

67—Yamac loam, 0 to 2 percent slopes. This is a
nearly level soil on stream terraces and alluvial fans. In-
cluded in mapping are a few small areas of soils that have
a clay loam surface layer and clay loam subsoil, soils that
have sand and gravel at a depth of 40 to 60 inches, and
small areas of Lonna and Attewan soils.

Surface runoff is medium, and the hazard of wind and
water erosion is slight.

Under irrigation, this soil is suited to wheat, barley,
oats, hay, corn for silage, and sugar beet production. It is
suited to wheat, barley, oats, and hay under dryfarm
management. It is also suited to range. Capability units
ITe-1 (irrigated), I1le-1 (dryland); Silty range site, 10- to
14-inch precipitation zone; windbreak suitability group 1.

68—Yamac loam, 2 to 4 percent slopes. This is a
gently sloping soil on alluvial fans and foot slopes. It has
the profile described as typical of the series. Included in
mapping are a few areas of soils that have a silt loam sur-
face layer and clay loam subsoil and soils that have a few
sandstone fragments throughout the profile. Small areas
of Lonna soils are also included.

Surface runoff is slow or medium. The hazard of wind
erosion is slight, and the hazard of water erosion is slight
or moderate.

The soil is suited to wheat, barley, oats, and hay
production under dryfarm management. Under irrigation,
it is suited to wheat, barley, oats, hay, sugar beets, and
corn for silage. It is also suited to range. Capability units
Ile-4 (irrigated), IIle-2 (dryland); Silty range site, 10- to
14-inch precipitation zone; windbreak suitability group 1.

69—Yamac loam, 4 to 8 percent slopes. This is a
moderately sloping soil on alluvial fans and foot slopes.
Included in mapping are a few areas of soils that have a
silt loam surface layer and clay loam subsoil and soils that
have sandstone fragments throughout the profile. Small
areas of Lonna soils and small areas of less sloping and
more sloping soils are also included.

Surface runoff is medium. The hazard of water erosion
is moderate, and the hazard of wind erosion is slight.

This soil is suited to wheat, barley, and hay under
dryfarm management. Under irrigation, it is suited to
sugar beets, corn for silage, wheat, barley, oats, and hay.
It is also suited to range. Capability units IIle-2
(irrigated), I1le-2 (dryland); Silty range site, 10- to 14-
inch precipitation zone; windbreak suitability group 1.

70—Yamac loam, 8 to 15 percent slopes. This is a
strongly sloping soil on alluvial fans and foot slopes. In-
cluded in mapping are a few small areas of less sloping
and steeper soils and soils that have a few sandstone
fragments throughout the profile. Small areas of Lonna
and Wayden soils are also included.

Surface runoff is medium. The hazard of wind erosion
is slight, and the hazard of water erosion is moderate.

This soil is suited to wheat and barley production under
dryfarm management. It is also suited to range. Capabili- .
ty unit IVe-2 (dryland); Silty range site, 10- to 14-inch
precipitation zone; windbreak suitability group 1.

Yawdim series

The Yawdim series consists of shallow, well drained
soils that formed in material weathered from siltstone,
loamstone, and shale. The Yawdim soils are on uplands at
elevations of 4,000 to 4,500 feet and are underlain by
weathered shale at depths of 10 to 20 inches. Slopes are
45 to 60 percent. The native vegetation was mainly
western wheatgrass, needleandthread, green needlegrass,
prairie junegrass, threadleaf sedge, annuals, and woody
plants. The mean annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 45 to 47 degrees F.
The frost-free season is 105 to 130 days.
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In a representative profile the surface layer is light
brownish gray clay loam 2 inches thick. The underlying
material is 8 inches of light gray clay loam overlying gray
shale.

Permeability is slow, and the available water capacity is
very low. Reaction is strongly alkaline.

These soils are used mainly for range and wildlife.

Representative profile of Yawdim clay loam, in an area
of Yawdim-Lambeth-Rock outcrop association, steep,
1,300 feet west and 70 feet south of northeast corner of
section 16, T.3 N, R. 20 E.

A1—0 to 2 inches; light brownish gray (10YR 6/2) clay loam, grayish
brown (10YR 5/2) moist; weak thin platy structure that separates to
weak fine granular; slightly hard, firm, sticky and plastic; many fine
and very fine roots; violently effervescent; strongly alkaline; clear

~ wavy boundary. .

C1—2 to 10 inches; light gray (10YR 7/1) heavy clay loam, grayish
brown (10YR 5/2) moist; massive; slightly hard, firm, sticky and
plastic; many fine and very fine roots; violently effervescent;
strongly alkaline; abrupt wavy boundary.

C2r—10 to 60 inches; gray shale; seams and threads of segregated lime
and pockets of gypsum crystals between shale strata; few fine and
very fine roots between fractures and shale strata.

The A horizon is 1 to 4 inches thick. Depth to bedrock is 10 to 20
inches. Reaction of the profile ranges from moderately alkaline to
strongly alkaline.

71— Yawdim-Lambeth-Rock outcrop association,
steep. This association consists of steep to very steep
soils and rock outcroppings on uplands. About 35 percent
is Yawdim clay loam that has 45 to 60 percent slopes and
occupies the upper part of slopes and ridges. About 35
percent is Lambeth silt loam that has 25 to 50 percent
slopes and occupies swales and the lower part of slopes.
Rock outcrop makes up about 20 percent of the associa-
tion and is mostly on the upper part of the slopes. In-
cluded in mapping and making up about 10 percent of the
association are areas of Beenom, Cabba, and Tanna soils.

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

These soils are used mainly for range. Yawdim and
Lambeth soils in capability unit VIIe-1; windbreak suita-
bility group 4; Yawdim soil in Shallow Clay range site, 10-
to 14-inch precipitation zone, and Lambeth soil in Silty
range site, 10- to 14-inch precipitation zone; Rock outcrop
in capability class VIII, not assigned to a range site or
windbreak suitability group.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of

behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

The soils in the Stillwater County Area are used mostly
for crops and range. Information in this section is useful
in planning use and management of soils for crops and
pasture, rangeland, and woodland, as sites for buildings,
highways and other transportation systems, sanitary
facilities, and parks and other recreation facilities, and for
wildlife habitat. From the data presented, the potential of
each soil for specified land uses can be determined, soil
limitations to these land uses can be identified, and costly
failures in houses and other structures, caused by un-
favorable soil properties, can be avoided. A site where
soil properties are favorable can be selected, or practices
that will overcome the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each arable soil.

This section provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
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consider the detailed information given in the description
of each soil.

About 30 percent of the acreage of the Stillwater Coun-
ty Area is used for crops and pasture. The main cul-
tivated crops are wheat, barley, hay, sugar beets, and
corn silage. The principal forage crops are alfalfa and
grass. Soil tests indicate a need for fertilizer.

Salinity or alkalinity, caused by seepage water, is a
major problem in the dryland crop areas. During fallow
years, excess moisture filters downward in the soil
beyond the root zone, dissolving the salts and carrying
them into the ground water. The water moves laterally
along an impermeable surface until it reaches a discharge
area where the salt is deposited. Usually these saline
areas are wet, but not ponded. Evaporation over long
periods concentrates salts on the surface, thereby
restricting plant growth. There are several alternative
systems for controlling excess water: annual or continu-
ous cropping, a two-third/one-third crop rotation, use of
deep-rooted perennial crops, and drainage using tile or
open ditches. The latest research data concerning im-
provement of seep-saline areas should be studied.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit. These
levels are defined in the following paragraphs. A survey
area may not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

Class II soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, IIe. The letter e shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is climate that is too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The capability unit is identified in the description of
each soil map unit in the section “Soil maps for detailed
planning.” Capability units are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar produec-
tivity. Thus, the capability unit is a convenient grouping
for making many statements about management of soils.
Capability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example, ITe-4
or IIle-6.

In the following pages the capability units in the Still-
water County Area are described and suggestions for the
use and management of the soils are given. The irrigated
units are described first, and then the dryland units.

Capability unit lle-1 (irrigated)

This unit consists of deep, well drained soils. The sur-
face layer is mostly loam or clay loam, and in some places
it is gravelly loam. The underlying material is fine sand
or very gravelly sand that generally starts at a depth of
20 to 40 inches. In some minor soils it is very gravelly
sand that starts at a depth of 10 to 20 inches. These
minor soils are droughty; they are mapped in a complex
with the major soils. Slopes are 0 to 4 percent. The
precipitation is 10 to 19 inches, and the growing season is
100 to 130 days.

These soils are moderately permeable in the surface
layer and subsoil and moderately to very rapidly permea-
ble in the underlying material. The available water capaci-
ty is moderate. The water and wind erosion hazard is
slight or moderate. Surface runoff is slow or medium.
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These soils are well suited to wheat, barley, oats, corn
for silage, sugar beets, and hay. Wind and water erosion
is a hazard if fields are left bare for long periods. Irriga-
tion water is applied by sprinkler, furrow, and border
methods.

Contour farming, planting field windbreaks, and leaving
crop residue on the soil are methods of reducing erosion.
Depth to fine sand or very gravelly sand is a limitation if
fields are to be leveled. Cutting reduces the depth to this
underlying material and reduces the available water-hold-
ing capacity. Applications of barnyard manure, nitrogen,
and phosphorus are beneficial to crop establishment and
crop vigor where the limy substratum is exposed by
leveling.

Capability unit Ile-2 (irrigated)

Glendive fine sandy loam, 0 to 4 percent slopes, is the
only soil in this unit. It is a deep, well drained soil. Slopes
are 0 to 4 percent. The precipitation is 10 to 14 inches,
and the growing season is 110 to 130 days. This soil is
moderately rapidly permeable, and the available water
capacity is moderate. The hazard of water and wind ero-
sion is moderate. Surface runoff is slow.

This soil is well suited to wheat, oats, corn for silage,
sugar beets, and hay. Wind and water erosion is a hazard
if fields are left bare for long periods. Irrigation water is
applied by sprinkler, furrow, and border methods.

Contour farming, planting field windbreaks, and leaving
crop residue on the soil are methods of reducing erosion.
Land leveling can improve water distribution where the
soil surface is uneven. This soil is not permanently
damaged by deep cutting during land leveling; however,
additional management may be needed to reduce wind
erosion if sandy layers are exposed by the leveling. Appli-
cations of barnyard manure, nitrogen, and phosphorus are
beneficial to crop establishment and plant vigor where
the limy substratum is exposed.

Capability unit Ile-3 (irrigated)

This unit consists of deep, well drained soils that have a
clay loam or silty clay loam surface layer. Slopes are 0 to
4 percent. The precipitation is 10 to 19 inches, and the
growing season is 90 to 130 days.

These soils are moderately permeable or moderately
slowly permeable, and the available water capacity is
moderate or high. The water erosion hazard is slight or
moderate, and the wind erosion hazard is moderate. Sur-
face runoff is slow or medium.

These soils are well suited to wheat, barley, oats, corn
for silage, sugar beets, and hay. Wind and water erosion
is a hazard if fields are left bare for long periods. Irriga-
tion water is applied by sprinkler, furrow, and border
methods.

Contour farming, using field windbreaks, and leaving
crop residue on the ground are methods of reducing ero-
sion. Water distribution where the soil surface is uneven
can be improved by land leveling. These soils are not per-

manently damaged by deep cutting during land leveling;
however, removing the surface layer increases the water
erosion hazard. Timely farming and leaving crop residue
on the ground are ways to maintain soil structure and or-
ganic-matter content and thereby maintain soil tilth and
water infiltration. Applications of barnyard manure,
nitrogen, and phosphorus are beneficial to crop establish-
ment, plant vigor, and soil tilth where subsurface soil
layers are exposed by land leveling.

Capability unit Ile-4 (irrigated)

This unit consists of deep, well drained soils that have a
loam surface layer. Slopes are 2 to 4 percent. The
precipitation is 10 to 14 inches, and the growing season is
105 to 130 days.

These soils are moderately permeable, and the available
water capacity is moderate or high. The water and wind
erosion hazard is slight or moderate. Surface runoff is
slow or medium.

These soils are well suited to wheat, barley, oats, corn
for silage, sugar beets, and hay. Wind and water erosion
is a hazard if fields are left bare for long periods. Irriga-
tion water is applied by sprinkler, furrow, or border
method.

Contour farming, planting field windbreaks, and leaving
crop residue on the ground are methods of reducing ero-
sion. Water distribution where the soil surface is uneven
can be improved by land leveling. These soils are not per-
manently damaged by deep cutting if leveled. Applica-
tions of barnyard manure, nitrogen, and phosphorus are
beneficial for crop establishment and for plant vigor,
especially where a limy subsurface layer is exposed by
land leveling.

Capability unit ITw-1 (irrigated)

This unit consists only of Attewan loam, seeped, 0 to 4
percent slopes. This soil is deep. It has a seasonal high
water table at a depth of less than 20 inches during the
growing season because of seepage from irrigation canals.
The precipitation is 10 to 14 inches, and the growing
season is 110 to 130 days.

This soil is moderately permeable in the surface layer,
subsoil, and upper part of the underlying material. It is
very rapidly permeable in the lower part of the underly-
ing material. The available water capacity is moderate.
The wind and water erosion hazard is slight. Surface ru-
noff is slow.

This soil is suited to hay. Wheat, barley, oats, and corn
for silage can be grown if water management practices
are used to lower the seasonal high water table.

Capability unit Ilw-2 (irrigated)

This unit consists of deep, well drained soils that have a
fine sandy loam to clay loam surface layer. Slopes are 0 to
2 percent. These soils are occasionally flooded early in
spring when ice jams form in the river and during peak
periods of runoff from snowmelt in the spring. The
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precipitation is 10 to 14 inches, and the growing season is
105 to 130 days.

These soils are moderately slowly permeable to
moderately rapidly permeable, and the available water
capacity is moderate or high. The water and wind erosion
hazard is slight. Surface runoff is slow.

These soils are well suited to wheat, barley, oats, corn
for silage, sugar beets, and hay. The water erosion hazard
is moderate or severe during periods of flooding. Irriga-
tion water is applied by sprinkler, furrow, or border
method.

Contour farming, terraces, diversions, grassed water-
ways, and leaving crop residue on the soil are effective
ways to reduce water erosion during periods of flooding.
Water distribution can be improved by land leveling.
These soils are not permanently damaged by deep cutting
during leveling. Timely farming is needed to maintain
surface structure on the Harlem soil. Wind erosion needs
to be controlled on the Glendive soil if sandy subsurface
layers are exposed by land leveling. Applications of bar-
nyard manure, nitrogen, and phosphorus are beneficial for
crop establishment and plant vigor, especially where a
limy subsurface layer is exposed.

Capability unit 11s-1 (irrigated)

This unit consists of deep, well drained soils that have a
clay loam surface layer. Slopes are 0 to 2 percent. The
precipitation is 10 to 19 inches, and the growing season is
100 to 130 days.

These soils are moderately slowly permeable, and the
available water capacity is moderate or high. The water
and wind erosion hazard is slight. Surface runoff is slow.

These soils are well suited to wheat, barley, oats, and
hay. Maintaining good soil tilth and water infiltration
rates are the management needs in cropping these soils.
They can be achieved by timely farming to maintain or-
ganic matter content. Irrigation water is applied by sprin-
kler, furrow, or border method.

Water distribution where the soil surface is uneven can
be improved by land leveling. These soils are not per-
manently damaged by deep cutting if leveled. Applica-
tions of barnyard manure, nitrogen, and phosphorus are
beneficial to crop establishment, plant vigor, and soil tilth
where subsurface soil layers are exposed by land leveling.

Capability unit Ilc-1 (irrigated)

This unit consists of deep, well drained soils that have a
loam surface layer. Slopes are 0 to 2 percent. Precipita-
tion is 10 to 14 inches, and the growing season is 105 to
130 days.

These soils are moderately permeable, and the available
water capacity is moderate or high. The water and wind
erosion hazard is slight. Runoff is slow or medium.

These soils are well suited to wheat, barley, oats, corn
for silage, sugar beets, and hay. The relatively short
growing season is the only limitation. It restricts the kind
of crops that can be grown to frost-tolerant species or

short-season maturing hybrids. Water is applied to row
crops by the furrow method and to small grain or hay
crops by the border method. Sprinkler irrigation systems
are also used to apply water.

Land leveling can improve water distribution where the
soil surface is uneven. These soils are not permanently
damaged by deep cutting during land leveling. Barnyard
manure, nitrogen, and phosphorus are beneficial for crop
establishment and for plant vigor, especially where a limy
subsurface layer is exposed by land leveling.

Capability unit I11e-1 (trrigated)

This unit consists of deep, well drained soils that have a
loam to silty clay loam surface layer. Some soils have
gravelly loam underlying material. Slopes are 2 to 8 per-
cent. The precipitation is 10 to 19 inches, and the growing
season is 90 to 130 days.

These soils are moderately or moderately slowly
permeable, and the available water capacity is moderate
or high. The water erosion hazard is moderate, and the
wind erosion hazard is slight or moderate. Surface runoff
is medium. '

These soils are suited to wheat, barley, oats, corn for
silage, sugar beets, and hay. Wind and water erosion is a
hazard if fields are left bare for long periods. Irrigation
water is applied by sprinklers or gravity flow from
ditches. Contour farming, field windbreaks, and leaving
crop residue on the soil help reduce erosion. Maintaining
good soil tilth and water infiltration rates are manage-
ment needs in cropping these soils. Timely farming to
maintain surface soil structure and leaving crop residue
on the surface to maintain the organic-matter content are
effective ways to improve soil tilth. Applications of bar-
nyard manure, nitrogen, and phosphorus are beneficial to
crop establishment and plant vigor.

Capability unit 111e-2 (irrigated)

This unit consists of deep, well drained soils that have a
loam, clay loam, or silty clay loam surface layer. Slopes
are 0 to 8 percent. The precipitation is 10 to 14 inches,
and the growing season is 105 to 120 days.

These soils are moderately permeable, and the available
water capacity is moderate or high. The water erosion
hazard is slight or moderate, and the wind erosion hazard
is moderate. Surface runoff is slow or medium,

These soils are suited to wheat, barley, oats, corn for
silage, sugar beets, and hay. Wind and water erosion is a
hazard if fields are left bare for long periods. Irrigation
water is applied by sprinklers or by gravity flow from
ditches.

Contour farming, field windbreaks, and leaving ecrop
residue on the surface are methods of reducing erosion.
Applications of barnyard manure, nitrogen, and
phosphorus are beneficial to crop establishment and plant
vigor.
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Capability unit I11e-3 (irrigated)

Turner clay loam, 4 to 8 percent slopes, is the only soil
in this unit. It is a deep, well drained soil that has a clay
loam surface layer. This soil has very gravelly sand at a
depth of 20 to 40 inches. Slopes are 4 to 8 percent. The
precipitation is 15 to 19 inches, and the growing season is
100 to 120 days.

This soil is moderately permeable in the surface layer,
subsoil, and upper part of the underlying material and is
rapidly permeable in the lower part of the underlying
material. The available water capacity is moderate. The
water and wind erosion hazard is moderate. Surface ru-
noff is medium.

This soil is suited to wheat, barley, oats, and hay. Wind
and water erosion is a hazard if fields are left bare for
long periods. Irrigation water is applied by sprinklers or
by gravity flow from ditches.

Contour farming, field windbreaks, and leaving crop

_residue on the ground are methods of reducing erosion.
Depth to very gravelly sand is a limitation if fields are to
be reshaped. Cutting reduces the depth to this underlying
material and reduces the available water-holding capacity.
Applications of barnyard manure, nitrogen, and
phosphorus are beneficial to crop establishment and crop

vigor.
Capability unit IVe-1 (irrigated)

The Lolo complex, 0 to 4 percent slopes, is the only
map unit in this capability unit. It consists of deep, well
drained soils that have a gravelly loam, cobbly loam, or, in
some places, a stony loam surface layer. The precipitation
is 15 to 19 inches, and the growing season is 100 to 130
days.

These soils have moderately rapid permeability, and the
available water capacity is low or moderate. The water
erosion hazard is slight and the wind erosion hazard is
moderate. Runoff is slow.

The soils of this complex are suited to hay and range.
The relatively short 110- to 130-day growing season, low
or moderate available water holding capacity, the gravelly
and cobbly surface layer of the Lolo soils, and the stony
surface layer of the other soils in the complex are the
major limitations. These limitations greatly restrict the
kinds of crops that can be grown. Sprinkler and border
systems of irrigation are the most practical systems used
to apply water.

Barnyard manure, nitrogen, and phosphorus are benefi-
cial for crop establishment and for plant vigor.

Capability unit VIw-1 (irrigated)

This unit consists of deep, well drained soils that have a
gravelly loam or very gravelly loam surface layer. These
soils are flooded early in spring when ice jams form in
the river and during peak periods of runoff from snow-
melt. They may also flood after heavy rainfall. Slopes are
0 to 2 percent. The precipitation is 15 to 19 inches, and
the growing season is 100 to 130 days.

These soils are moderately rapidly to very rapidly
permeable, and the available water capacity is very low.
The water and wind erosion hazard is slight. Surface ru-
noff is slow. _ _

These soils are suited to hay. They are not suited to
cultivated crops because of the severe water erosion
hazard during.periods of flooding.

Capability unit 111e-1 (dryland)

This unit consists of moderately deep, well drained soils
that have mostly a loam or clay loam surface layer. These
soils are underlain by bedrock at a depth of 20 to 40
inches. Some soils have a channery loam or very channery
loam surface layer. In this unit are some shallow soils

‘that are mapped in a complex with the major soils. These

soils are droughty and are underlain by bedrock at a
depth of 10 to 20 inches. Slopes are 2 to 8 percent. The
precipitation is 10 to 19 inches, and the growing season is
90 to 120 days.

These soils are moderately to slowly permeable, and
the available water capacity is low or very low. The water
erosion hazard is moderate, and the wind erosion hazard
is slight or moderate. Surface runoff is medium.

These soils are suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Wind and water erosion is a hazard if fields are
left bare for prolonged periods of time. Stripcropping,
stubble-mulch tillage, field windbreaks, and tall wheat-
grass barriers are effective in reducing wind erosion.

Contour farming, terraces, stubble-mulch tillage, and
grassed waterways help to reduce water erosion. These
practices, used either individually or in combination, are
effective in reducing soil erosion. The low or very low
available water-holding capacity and restricted rooting
depth are limitations to growing crops. Special manage-
ment is required when excess moisture is added to the
ground water, creating a potential recharge area for
saline seeps. Special cropping systems are required to
balance stored moisture and moisture used by crops.

Capability unit 111e-2 (dryland)

This unit consists of mostly deep, well drained soils
that have a loam to silty clay loam surface layer and some
moderately deep soils that are mapped in a complex with
the major soils. These soils are underlain by bedrock at a
depth of 20 to 40 inches. Slopes are 0 to 8 percent. The
precipitation is 10 to 19 inches, and the growing season is
90 to 130 days.

These soils are moderately permeable or moderately
slowly permeable, and the available water capacity is
moderate or high. The water and wind erosion hazard is
slight or moderate. Surface runoff is slow or medium.

These soils are suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Wind and water erosion is a hazard if fields are
left bare for long periods. Stripcropping, stubble-mulch
tillage, field windbreaks, and tall wheatgrass barriers are
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effective in reducing wind erosion. Contour farming, ter-
races, stubble mulch tillage, and grassed waterways help
control runoff. These practices can be used either in-
dividually or in combination to reduce soil ervsion.

Capability unit 111e-3 (dryland)

This unit consists of deep, well drained soils that have a
loam or clay loam surface layer. Some soils have gravelly
loam underlying material. Slopes are 0 to 8 percent. The
precipitation is 10 to 19 inches, and the growing season is
90 to 130 days.

These soils are moderately slowly permeable, and the
available water capacity is moderate or high. The water
and wind erosion hazard is slight or moderate. Surface ru-
noff is slow or medium.

These soils are suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Wind and water erosion is a hazard if fields are
left bare for long periods. Stripcropping, stubble-mulch
tillage, field windbreaks, and tall wheatgrass barriers are
effective in reducing wind erosion.

Contour farming, terraces, stubble-mulch tillage, and
grassed waterways help control runoff. These practices
can be used either individually or in combination to
reduce soil erosion. Special management required to main-
tain good soil tilth consists of timely farming to maintain
surface structure, and stubble-mulch tillage to maintain
organic-matter content.

Capability unit I11e-4 (dryland)

Turner clay loam, 4 to 8 percent slopes, is the only soil
in this unit. It is a deep, well drained soil that has a clay
loam surface layer and very gravelly sand underlying
material at a depth of 20 to 40 inches. Slopes are 4 to 8
percent. The precipitation is 15 to 19 inches, and the
growing season is 100 to 120 days.

This soil is moderately permeable in the surface layer,
subsoil, and upper part of the underlying material and
rapidly permeable in the lower part of the underlying
material, The available water capacity is moderate. The
water and wind erosion hazard is moderate. Surface ru-
noff is medium.

This soil is suited to wheat, barley, and oats in a crop-
fallow system. It is also suited to hay and range. Wind
and water erosion is a hazard if fields are left bare for
prolonged periods. Stripcropping, stubble-mulch tillage,
field windbreaks, and tall wheatgrass barriers are effec-
tive in reducing wind erosion.

Contour farming, terraces, stubble-mulch tillage, and
grassed waterways help control runoff. These practices
can be used either individually or in combination. The
moderate available water-holding capacity of this soil is
another limitation for growing crops. Stripcropping, stub-
- ble-mulch tillage, field windbreaks, tall wheatgrass bar-
riers, contour farming, and terraces help to conserve
moisture.

Capability unit I1Tw-1 (dryland)

This unit consists of deep, well drained soils that have a
clay loam or loam surface layer. Slopes are 0 to 2 percent.
These soils are occasionally flooded early in spring when
ice jams form in the river and during peak periods of ru-
noff from snowmelt in the spring. The precipitation is 10
to 14 inches, and the growing season is 105 to 130 days.

These soils are moderately slowly or moderately
permeable, and the available water capacity is moderate
or high. The water erosion hazard is slight, and the wind
erosion hazard is slight. Surface runoff is slow.

These soils are well suited to wheat, barley, and oats in
a crop-fallow system. They are also suited to hay and
range. The water erosion hazard may be severe during
periods of flooding. Terraces, diversions, stubble-mulch
tillage, and grassed waterways are effective in reducing
water erosion during periods of flooding.

Capability unit 111s-1 (dryland)

This unit consists of deep, well drained soils that have
mostly a loam or clay loam surface layer and some that
have a gravelly loam surface layer. Slopes are 0 to 4 per-

cent. The precipitation is 10 to 19 inches, and the.growing
season is 100 to 130 days.

The soils are moderately permeable in the surface layer
and subsoil and moderately to very rapidly permeable in
the underlying material. The available water capacity is
mostly moderate, but in some soils it is very low. The
water and wind erosion hazard is slight or moderate Sur-
face runoff is slow or medium,

The soils are well suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. The available water-holding capacity is the major
limitation to use of these soils for crops. Contour farming,
terraces, stubble-mulch tillage, striperopping, field wind-

breaks, and tall wheatgrass barriers help to conserve
moisture.

Capability unit 111s-2 (dryland)

This unit consists of deep, well drained soils that have a
clay loam surface layer. Slopes are 0 to 2 percent. The

precipitation is 10 to 19 inches, and the growing season is
100 to 130 days.

The soils are moderately slowly permeable, and the
available water capacity is moderate or high. The water
and wind erosion hazard is slight. Surface runoff is slow.

The soils are well suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Maintaining good soil tilth and water infiltration
rates are management needs when cropping these soils.
They are achieved by timely farming to maintain surface
soil structure and stubble-mulch tillage to maintain or-
ganic-matter content.
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Capability unit 111c-1 (dryland)

This unit consists of deep, well drained soils that have a
loam surface layer. Slopes are 0 to 2 percent. The
precipitation is 10 to 14 inches, and the growing season is
105 to 130 days.

These soils are moderately permeable, and the available
water capacity is moderate or high. The water and wind
erosion hazard is slight. Surface runoff is slow or medium.

These soils are suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Low precipitation is the primary management
limitation. With added moisture these soils could be
cropped annually. Stripcropping, leaving crop residue on
the surface, and planting field windbreaks and tall wheat-
grass barriers help to conserve moisture. They also aid in
trapping drifting snow, thus increasing the available
moisture.

Capability unit IVe-1 (dryland)

This unit consists of moderately deep, well drained soils
that have mostly a loam or clay loam surface layer. These
soils are underlain by bedrock at a depth of 20 to 40
inches. Some soils have a channery loam or very channery
loam surface layer. Some shallow soils that are mapped in
a complex with the major soils are droughty and are un-
derlain by bedrock at a depth of 10 to 20 inches. Slopes
are 2 to 15 percent. The precipitation is 10 to 19 inches,
and the growing season is 100 to 120 days.

These soils are mostly moderately slowly permeable to
very slowly permeable and have a low available water
capacity. Some soils are moderately rapidly permeable
and some have a moderate available water capacity. The
water erosion hazard is moderate, and the wind erosion
hazard is slight. Surface runoff is medium.

These soils are suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Wind erosion and water erosion are hazards if
fields are left bare for long periods. Striperopping, stub-
ble-mulch tillage, field windbreaks, and tall wheatgrass
barriers are effective in reducing soil blowing. Contour
farming, terraces, stubble-mulch tillage, and grassed
waterways help reduce erosion from runoff. These prac-
tices can be used in combination. The low and very low
available water-holding capacity and restricted rooting
depth are limitations for crops. Special management is
required if excess moisture is added to ground water,
creating a potential recharge area for saline seeps. Special
cropping systems are required to balance stored moisture
and moisture used by crops. Well managed hay and range
systems that provide a permanent vegetative cover can
adequately reduce surface runoff and wind erosion.

Capability unit IVe-2 (dryland)

This unit consists mainly of deep, well drained soils
that have a fine sandy loam to clay loam surface layer.
Some shallow soils that are mapped in a complex with the
major soils are underlain by bedrock at a depth of 10 to

20 inches. Some soils have gravelly loam underlying
material. Slopes are 0 to 15 percent. The precipitation is
10 to 19 inches, and the growing season is 100 to 130
days.

"These soils are mostly moderately rapidly permeable to
moderately slowly permeable and have moderate or high
available water capacity. The slowly permeable soils that
are mapped in complex with the major soils have a very
low available water capacity. The water erosion hazard is
moderate or severe, and the wind erosion hazard is slight
to severe. Surface runoff is slow or medium.

These soils are suited to wheat, barley, and oats in a
crop-fallow system. They are also suited to hay and
range. Wind erosion and water erosion are hazards if
fields are left bare for prolonged periods. Stripcropping,
stubble-mulch tillage, field windbreaks, and tall wheat-
grass barriers are effective in reducing soil erosion. Con-
tour farming, terraces, stubble-mulch tillage, and grassed
waterways are ways to reduce erosion from water runoff.
These practices can be used in combination. Well
managed hay and range systems that provide a per-
manent vegetative cover can adequately reduce surface
runoff and wind erosion.

Capability unit IVe-3 (dryland)

Turner stony clay loam, 4 to 15 percent slopes, is the
only soil in this unit. It is a deep, well drained soil that
has a stony clay loam surface layer. It has very cobbly
sand underlying material at a depth of 20 to 40 inches.
Slopes are 4 to 15 percent. The precipitation is 15 to 19
inches, and the growing season is 100 to 120 days.

This soil is moderately permeable in the surface layer,
subsoil, and upper part of the underlying material and is
rapidly permeable in the lower part of the underlying
material. The available water capacity is moderate. The
water erosion hazard is moderate, and the wind erosion
hazard is slight. Surface runoff is medium.

This soil is well suited to range. It is suited to wheat
and barley if the stones are removed.

Capability unit IVw-1 (dryland)

Glendive fine sandy loam, occasionally flooded, is the
only soil in this unit. It is a deep, well drained soil that
has a fine sandy loam surface layer. Slopes are 0 to 2 per-
cent. This soil is occasionally flooded early in spring when
ice jams form in the river and during peak periods of ru-
noff from snowmelt in the spring. The precipitation is 10
to 14 inches, and the growing season is 110 to 130 days.

This soil is moderately rapidly permeable, and the
available water capacity is moderate. The water erosion
hazard is slight to severe, and the wind erosion hazard is
moderate. Surface runoff is slow.

This soil is well suited to barley and oats in a crop-fal-
low system. It is also suited to hay and range. The water
erosion hazard may be severe during periods of flooding.
Terraces, diversions, stubble-mulch tillage, and grassed
waterways are effective in reducing water erosion during
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periods of flooding. Well managed hay and range systems

that provide a permanent vegetative cover can adequate-
ly reduce water erosion.

Capability unit VIe-1 (dryland)

This unit consists mostly of shallow or moderately
deep, well drained soils that have a clay loam or loam sur-
face layer. These soils are underlain by bedrock at a
depth of 10 to 40 inches. Some soils have a channery loam
or stony loam surface layer. Some soils are deep and have
underlying material extending to a depth of 60 inches.
Slopes are 4 to 50 percent. The precipitation is 10 to 20
inches, and the growing season is 60 to 120 days.

The soils are mostly moderately permeable or
moderately slowly permeable and are low or very low in
available water capacity. Some soils are moderately
rapidly permeable. The water erosion hazard is slight to
severe, and the wind erosion hazard is slight. Surface ru-
noff is medium to rapid.

The soils are suited to range. The Sebud soils in this
unit are suited to hay production if the stones are
removed. These soils are not suitable for cultivated crops
because they are steep and stony and have low available
water-holding capacity. See the section “Use of the soils
for range” for range site descriptions and management
needs of these soils.

Capability unit VIw-1 (drylaﬁd)

This unit consists of the Ustifluvents part of Ustiflu-
vents-Fluvaquents, flooded. These are deep, well drained
to poorly drained soils that have a sandy loam to silty
clay surface layer. Some soils have sand and gravel at a
depth of 20 to 40 inches. Some soils have a water table at
or near the surface. These soils are flooded in the spring
from snowmelt or from ice jams that form late in winter.
The precipitation is 10 to 14 inches, and the growing
season is 100 to 130 days.

These soils are slowly permeable to moderately perme-
able, and the available water capacity is moderate or high.
The water erosion hazard is severe, and the wind erosion
hazard is slight.

These soils are suited mainly to range. They are not
suited to cultivated crops because of periodic flooding,
high erosion hazard, and high water table. See the section
“Use of the soils for range” for range site descriptions
and management needs of these soils. See the section
“Descriptions of the soils” for the woodland descriptions
and management needs of the Ustifluvents-Fluvaquents
association.

Capability unit VIs-1 (dryland)

This unit consists of deep, well drained soils that have a
silty clay loam, gravelly loam, or very gravelly loam sur-
face layer. Slopes are 0 to 8 percent. The precipitation is
10 to 19 inches, and the growing season is 100 to 130
days.

These soils are mostly moderately permeable to very
rapidly permeable, and the available water capacity is
mostly very low. Some soils are very slowly permeable
and have moderate or high available water capacity. The
water erosion hazard is slight, and the wind erosion
hazard is slight or moderate. Surface runoff is slow or
medium.

These soils are suited mainly to range; Lolo soils are
suited to hay. These soils are not suited to cultivated
crops because of their very low available water capacity
or alkaline layers. See the section “Use of the soils for
range” for range site descriptions and management needs.

Capability unit VIle-1 (dryland)

This unit consists of shallow to deep, well drained soils
that have a surface layer of loam to clay loam or gravelly
sandy loam to stony loam. Some soils have hard or soft
bedrock at a depth of 10 to 40 inches. Slopes are 15 to 75
percent. The precipitation is 10 to 24 inches, and the
growing season is 60 to 130 days. ’

These soils are slowly permeable to moderately rapidly
permeable, and the available water capacity is very low to
high. The water erosion hazard is severe, and the wind
erosion hazard is slight. Surface runoff is rapid.

These soils are used mostly for range and wildlife. The
Garlet, Sebud, and Winkler soils are used for timber
production and wildlife. These soils are not suited to cul-
tivated crops because of steep slopes. See the section
“Use of the soils for range” for range site descriptions
and management needs of the grassland soils. See
“Description of the soils” for management needs of the
woodland soils.

Capability unit VIIw-1 (dryland)

McKenzie clay, saline, is the only soil in this unit. It is a
deep, poorly drained, saline soil that has a clay surface
layer. Slopes are 0 to 2 percent. The precipitation is 10 to
14 inches, and the growing season is 110 to 120 days.

The soil is very slowly permeable, and the available
water capacity is moderate or high. The water erosion
hazard is slight, and the wind erosion hazard is moderate.
Surface runoff is very slow.

The soil is suited to range. It is not suited to cultivated
crops because of the high water table and saline layers.
See the section “Use of the soils for range” for range site
descriptions and management needs of this soil.

Capability unit VIIs-1 (dryland)

Lardell clay loam, 0 to 2 percent slopes, is the only soil
in this unit. It is a deep, somewhat poorly drained or
poorly drained soil that has a clay loam surface layer.
Slopes are 0 to 2 percent. The precipitation is 10 to 14
inches, and the growing season is 110 to 120 days.

The soil is slowly permeable, and the available water
capacity is moderate. The water and wind erosion hazards
are slight. Surface runoff is slow.
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The soil is suited to range. It is not suited to cultivated
crops because of the saline layers. See the section “Use of
the soils for range” for range site descriptions and
management needs of this soil.

Capability class VIII (dryland)

This unit consists of nearly barren sandstone and shale
outcrops mapped in association with other soils. These
areas provide some cover for wildlife but have no practi-
cal value for domestic livestock grazing.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 2. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the soil is not suited
to the crop or the crop is not commonly grown on the soil
or that a given crop is not commonly irrigated.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 2.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residue, barnyard manure,
and green-manure crops; harvesting crops with the smal-
lest possible loss; and timeliness of all fieldwork.

For yields of irrigated crops, it is assumed that the ir-
rigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 2 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-

fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Use of the soils for woodland

THIS SECTION WAS WRITTEN BY HAROLD E. HUNTER, forester, Soil
Conservation Service, Bozeman, Montana.

About 62,000 acres in the survey area is forested. Of
this acreage 40,000 acres is commercial forest. Nearly all
of the forested land is in private ownership and 90 per-
cent of it is grazed.

The predominant forest type is ponderosa pine, and it
occurs across the county. It occurs on the rougher land-
scapes within the area and sometimes is intermingled
with grass on nearly level to sloping benchlands. In the
Granite Mountain Range at the southwest end of the
county ponderosa pine merges with lodgepole pine and
Douglas-fir at the higher elevations. The quaking aspen
forest type is not extensive, but it is commonly inter-
mixed with lodgepole pine and Douglas-fir at the lower
elevations. About 4,000 acres of cottonwood, primarily
plains cottonwood, occurs within the survey area on soils
of the stream flood plains.

Many of the softwood stands of trees are 80 to 90 years
old and are nearing maturity. Cottonwood and aspen
stands are generally 40 to 70 years old and are mature.
The forest productivity of about 30,000 acres of commer-
cial forest can be increased through thinning and the har-
vest of mature and diseased trees. Forage yields of the
understory plants can be increased on about half of the
forest acreage, which will benefit livestock and wildlife
production.

There is no formal organization to provide fire protec-
tion on private forest lands outside the National Forest
boundary. Insect and disease control on private lands is
essentially the responsibility of the private landowners.
Technical assistance to the private landowner concerned
with insect and disease control is available from the Divi-
sion of Forestry.

There are no known insect or disease epidemics in the
area, but endemic infestations of insects and disease af-
fect the growth, quality, and condition of stands. Dwarf
mistletoe is prevalent throughout stands of lodgepole pine
and Douglas-fir. Spruce budworm affects the growth and
quality of Douglas-fir. Pine bark beetles attack primarily
stands of ponderosa pine, particularly where slash has
been allowed to accumulate. In some areas, porcupine
seriously affects the quality and growth of timber, espe-
cially in stands of ponderosa pine.

A portable sawmill is operating within the survey area
and processing approximately 500,000 board feet of
lumber per year. A post and pole plant is also in opera-
tion. Currently, there is not a heavy demand for timber
within the area.

Intensive forest management is becoming a reality as a
result of conservation programs, an expanding market,
and educational work by public and private foresters.
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To aid those who manage forest land in the Stillwater
County Area, soil interpretations relating to- woodland use
and management have been developed. Items considered
for interpretation are: timber productivity, erosion
hazard, equipment limitations, plant competition, seedling
mortality, windthrow hazard, applicable silvicultural
systems, species suitability and yield, and kinds of un-
derstory plants.

Woodland management information for each forested
soil is contained in the map unit descriptions in the sec-
tion “Description of the soils.” Following is a list of the
map units that support a forest resource: 15*—Birney-
Yawdim-Rock outcrop association, steep; 18*—Garlet-
Sebud association, very steep; 20—Glendive fine sandy
loam, occasionally flooded; 38*—Lolo and Nesda soils,
flooded; 52—Shawa silty clay loam, 0 to 8 perent slopes;
61—Ustifluvents-Fluvaquents association, flooded; 64*—
Winkler-Hilger-Rock outcrop association, steep.

Woodland interpretation terms are defined in the fol-
lowing paragraphs.

The potential productivity of merchantable or impor-
tant trees on a soil is expressed as a site index. Site index
is the average height, in feet, attained by the dominant
and codominant trees of a given species in a specified
number of years—30 for cottonwood, 50 for Douglas-fir,
80 for quaking aspen, and 100 years for lodgepole pine
and ponderosa pine. Site index values can be related to
yield tables to determine potential board-foot or cubic-
foot volumes (yield) of timber per acre. The species for
which yield and site index calculations were made in each
map unit were generally the most common species and
the most desirable to manage from a timber production
point of view,

Site index values for narrowleaf and plains cottonwood
were determined by adjusting site index curves for east-
ern cottonwood. The site index curves for eastern cotton-
wood were developed from several sources (3). Gross
board-foot volume per acre was determined by on-the-
ground measurements taken during the soil survey. In
determining board-foot volumes, 8-foot logs down to an 8-
inch top diameter were measured. Cubic volume per acre
was determined by applying a conversion factor of 5.2
board feet per cubic foot. Cubic volume includes the en-
tire tree exclusive of bark and twigs.

Yields for quaking aspen were estimated from the
publication “The Growth and Yield of Aspen in
Saskatchewan” (4). Cubic-foot volume is based on the en-
tire stem inside bark.

Site index values and wood volume per acre for pon-
derosa pine were calculated from data in “Yield of Even-
Aged Stands of Ponderosa Pine” (5). The board-foot
volume per acre is based on the Secribner log rule. All
trees more than 6.6 inches in diameter at breast height
(4.5 feet) to a 6-inch diameter (inside bark) top were in-
“cluded in the calculations. Cubic-foot volumes are calcu-
lated for all trees 6.6 inches and more in diameter, includ-
ing stump and tip but not bark.

Site index values for lodgepole pine and board-foot and
cubic-foot volumes were calculated from information in
Forest Service research papers from the Rocky Mountain
Forest and Range Experiment Station in Fort Collins,
Colorado. The board-foot volume per acre is based on the
Scribner log rule. All trees larger than 10 inches in
diameter at breast height to an 8-inch top diameter
(inside bark) were included in the calculations. Cubie-foot
volume is based on measurements of all trees more than
4.5 feet tall from ground line to tip exclusive of bark.

Erosion hazard is an assessment of the degree of
potential soil loss in well managed woodland. The risk is
slight if the expected soil loss is small, moderate if some
measures are needed to control erosion during logging
and road construction, and severe if intensive manage-
ment or special equipment and methods are needed to
prevent excessive loss of soils.

In this survey, evaluations were made on the basis of
clearcut areas where slash had been burned and reasona-
ble care was used in logging to prevent funneling of skid
trails to concentrate water.

Ratings of equipment limitations reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
for special equipment or management, or a hazard in the
use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings.
Seedlings from good planting stock that are properly
planted during a period of sufficient rainfall are rated. A
rating of slight indicates that the expected mortality of
the planted seedlings is less than 25 percent; moderate, 25
to 50 percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods of
excessive soil wetness and moderate or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. Thé invading
plants compete with native plants or planted seedlings by
impeding or preventing their growth. A rating of slight
indicates little or no competition from other plants;
moderate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desira-
ble trees; severe means that plant competition is expected
to prevent the establishment of a desirable stand unless
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the site is intensively prepared, weeded, or otherwise
managed for the control of undesirable plants.

The potential productivity of merchantable or impor-
tant trees on a soil is expressed as a site index. This index
is the average height, in feet, that dominant and codomi-
nant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Suitable species are those that are suitable for commer-
cial wood production and that are suited to the soils.

Silvicultural system refers to methods of harvesting
that provide for the regeneration of desirable tree spe-
cies, develop a desirable stand structure, and aid in insect
and disease control. The selection of a silvicultural system
is determined by the kinds of trees a given soil supports,
management objectives, and condition of the stands. The
silvicultural systems are recommended on the basis of
regenerating stands of desirable timber-producing species
where disease or insect infestations are not a limitation.

The selection system involves the removal of mature
and immature trees either singly or in groups at inter-
vals. Regeneration is established almost continuously, and
an uneven aged stand is maintained. Ths system favors
the regeneration of the more tolerant of associated trees.

The shelterwood system involves removing the stand in
a series of cuts. Regeneration occurs under a partial
forest canopy. After regeneration is established, a final
harvest cut removes the shelterwood and permits the
stand to develop in the open as an even-aged stand. This
system is well adapted to sites where shelter is needed
for new reproduction, and it can be used to favor
regeneration of the more intolerant species in a forest
stand.

The seed-tree system involves harvesting nearly all
timber in a selected area in one cut. A few of the better
trees are left distributed over the area to provide seed.
They may or may not be harvested after regeneration is
established.

In the clearcut system, all the trees in an area are
removed in one cut. Natural regeneration is dependent on
seed left from the crowns of harvest trees, seedlings al-
ready established, or windblown seed from the surround-
ing forest. This system is often used in an attempt to
establish young healthy stands in areas of diseased, over-
mature, and dying or insect-killed trees.

Yield of understory plants is the air-dry weight of the
annual growth of understory plants up to the height that
grazing animals can reach. Yield is determined not only
by soils and the climatic variation within the area in
which a soil occurs, but by the canopy density of the
trees. Yield values are given for three different levels of
tree canopy density. An assessment of the amount of
yield that is potential feed for all grazing animals is made,
and the more desirable forage plants are identified.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock,
buildings, and yards from wind and snow. Windbreaks
also help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-
ing broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wil-
dlife.

Environméntal plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition
can insure a high degree of plant survival.

Windbreaks, to be successful, need to be planned. Loca-
tion, selection, and arrangement of species within the
windbreak and provisions for weed control are all impor-
tant.

Soils need to be considered in selecting trees and
shrubs for windbreaks. Not all windbreak species will
grow on all soils. For example, cottonwoods or willows
will not grow on droughty, very gravelly, or shallow
sandy soils. Caragana will not survive on soils that are
saturated with water for more than 2 weeks.

Soils in the Stillwater County Area are placed into
windbreak suitability groups on the basis of similar per-
formance or degree of the hazards and limitations if the
soils are used for trees and shrubs. Factors considered in
developing the windbreak suitability groups are: climate,
available water capacity, depth to a layer of concentrated
lime in the soil, soil salinity and alkalinity, degree of wet-
ness, and soil slope. Each of the windbreak suitability
groups is described in this section and examples of com-
mon adapted tree and shrub species are listed for each of
the groups.

For assistance in selecting adapted trees and shrubs
and in designing windbreaks, contact the local Conserva-
tion District, Soil Conservation Service, or Extension Ser-
vice representatives.

Windbreak suitability group 1

This group consists of deep, well drained soils that have
only slight limitations. The surface layer is clay loam,
loam, silt loam, or silty clay loam. Slopes are 0 to 15 per-
cent. The available water capacity is moderate or high
and permeability is moderate. The annual precipitation is
10 to 19 inches.

‘Trees and shrubs suitable for planting on irrigated or
dryland soils in this group include honeysuckle, lilac,
chokecherry, skunkbush sumac, purple willow, buffalober-
ry, sandcherry, cotoneaster, dogwood, Russian-olive,
Siberian crabapple, green ash, Siberian elm, white willow,
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golden willow, cottonwood, ponderosa pine, Scotch pine,
blue spruce, and Rocky Mountain juniper.

Windbreak suitability group 2M

This group consists of deep, well drained soils that have
a seasonal water table at a depth of more than 60 inches.
The available water capacity is moderate, and permeabili-
ty is moderate. The surface layer is clay loam, fine sandy
loam, loam, or stony clay loam. Some soils have loose very
gravelly sand at a depth of 20 to 40 inches, and in this
layer the permeability is rapid. Slopes are 0 to 15 percent.
The annual precipitation is 10 to 19 inches.

Trees and shrubs suitable for planting on irrigated or
dryland soils in this group include honeysuckle, lilac,
chokecherry, skunkbush sumae, purple willow, buffalober-
ry, sandcherry, cotoneaster, dogwood, Russian-olive,
Siberian crabapple, green ash, Siberian elm, white willow,
golden willow, cottonwood, ponderosa pine, Scotch pine,
blue spruce, and Rocky Mountain juniper.

Windbreak suitability group 3M

This group consists of moderately deep, well drained
soils that have a loam or clay loam surface layer. The
available water capacity is low and permeability is
moderate to very slow. Depth to bedrock ranges from 20
to 40 inches. Slopes are 2 to 15 percent. Annual precipita-
tion is 10 to 19 inches.

Trees and shrubs suitable for planting on dryland soils
in this group are caragana, skunkbush sumaec, buffalober-
ry, sandcherry, Russian-olive, Siberian erabapple, Siberian
elm, ponderosa pine, and Rocky Mountain juniper.

Windbreak suitability group SW

Attewan loam, seeped, 0 to 4 percent slopes, is the only
soil in this group. This soil is deep and has a seasonal
water table at a depth of 20 inches or less during the ir-
rigation season. The available water capacity is high and
permeability is moderate. The annual precipitation is 10
to 14 inches.

Trees and shrubs suitable for planting on irrigated or
dryland areas of this soil include honeysuckle, lilac,
chokecherry, skunkbush sumac, purple willow, buffalober-
ry, sandcherry, cotoneaster, dogwood, Russian-olive,
Siberian crabapple, green ash, Siberian elm, white willow,
golden willow, cottonwood, ponderosa pine, Scotch pine,
blue spruce, and Rocky Mountain juniper.

Windbreak suitability group 38

Absher silty clay loam, 0 to 6 percent slopes, is the only
soil in this group. This soil is deep and well drained and is
strongly alkaline below a depth of 5 inches. The available
water capacity is moderate or high, and permeability is
very slow. The annual precipitation is 10 to 14 inches.

Trees and shrubs suitable for planting on dryland are
caragana, honeysuckle, lilac, chokecherry, skunkbush
sumac, sandcherry, Nanking cherry, Russian-olive, Siberi-
an crabapple, green ash, Siberian elm, ponderosa pine,
Rocky Mountain juniper, and Scotch pine.

Windbreak suitability group 4

This group consists of shallow and moderately deep,
well drained soils. The surface layer ranges from gravelly
sandy loam to clay. Slopes are 0 to 60 percent. The availa-
ble water capacity is moderate to very low. The soils are
mostly 20 to 40 inches deep to bedrock; the shallower
soils are 10 to 20 inches deep. Some soils have salts in the
surface layer; some are heavy dispersed clays. The annual
precipitation is 10 to 19 inches.

Only the hardiest trees and shrubs grow on the soils of
this group. Suitable species for planting are caragana,
skunkbush sumae, sandcherry, Nanking cherry, Russian-
olive, Siberian crabapple, Siberian elm, ponderosa pine,
Rocky Mountain juniper, and Scotch pine.

Use of the soils for range

DoNALD W. MESSER, range conservationist, Soil Conservation Service,
helped write this section.

About 70 percent of the acreage in the Stillwater Coun-
ty Area is used for range. The main vegetation consists of
mid and tall grasses, forbs, and shrubs. In some areas,
stands of ponderosa pine are too thin to be classified as
woodland. Such areas are included in a range site.

Soils that have the capacity to produce the same kinds,
amounts, and proportions of range plants are grouped
into range sites. A range site is the product of all en-
vironmental factors responsible for its development.

A plant community existing within a range site that has
not undergone abnormal disturbance is the potential, or
climax, plant community for that site. Climax plant com-
munities are not precise or fixed in their composition but
vary, within reasonable limits, from year to year and
from place to place.

Abnormal disturbance such as overuse by livestock, ex-
cessive burning, erosion, or plowing results in changes in
the climax plant community or even in its complete
destruction if the disturbance is drastic enough. If the
range site has not deteriorated significantly under such
disturbance, secondary plant succession progresses in the
direction of the natural potential plant community for the
site. ‘

Four range condition classes are used to indicate the
degree of departure from the potential, or climax, vegeta-
tion brought about by grazing or other uses. The classes
show the present condition of the native vegetation on a
range site in relation to the native vegetation that could
grow there.

A range site is in excellent condition if 76 to 100 per-
cent of the vegetation is of the same kind as that in the
climax stand. It is in good condition if the percentage is
51 to 75; in fair condition if the percentage is 26 to 50;
and in poor condition if the percentage is less than 25,

If changes occur in the climax plant community because
of use by livestock or disturbance, some plant species will
increase and others will decrease. The increase or
decrease depends on the grazing animal, season of use,
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and the degree of utilization. By comparing the composi-
tion of the present plant community to the potential plant
community, it is possible to see how individual species
have increased and others have decreased. Plants not
present in the climax community: which show up in the
present plant community are invaders for the site.

The composition of climax and present plant communi-
ties, together with other range site information, provides
the basis for selecting range management systems.

Management programs generally try to increase desira-
ble plants and restore rangeland to as near climax condi-
tion as possible. Some programs are designed to create or
maintain a plant communty somewhat removed from the
climax to fit specific needs in the grazing program, to
provide for wildlife habitat, or for other benefits. Any
management objective should be compatible with conser-
vation objectives.

In the following pages, the 15 range sites in the Still-
water County Area are briefly described and the climax
plants and principal invaders on the sites are named. The
potential annual yield is estimated—for range in excellent
condition, unless otherwise identified—for favorable and
unfavorable seasons. These yields are given as the normal
high- and low rather than the extremes. Yields are the
total annual yield in pounds of air-dry herbage per acre,
which includes the current year’s growth of leaves, stems,
twigs, and fruit of all plants on the site. Not all of this
herbage is usable by livestock.

Subirrigated range site

This range site consists of deep, well drained soils on
fans and terraces. Slopes are 0 to 4 percent. The soils
mainly have a loam surface layer and underlying material
of loam or clay loam. Some soils have gravelly underlying
material. Permeability is moderate. Some areas that have
less rainfall than the rest receive seepage from irrigation
canals. In some areas near streams, the water table is
controlled by the level of the streamflow.

The approximate species composition, by percentage of
total weight, of the climax (potential) plant community is
15 percent each of prairie cordgrass, tufted hairgrass,
basin wildrye, and tall reedgrasses; 10 percent each of
western wheatgrass, sedges, and perennial forbs; and 5
percent each of meadow foxtail and woody plants.

This range site in excellent condition produces about
2,200 pounds per acre of air-dry herbage in years of
favorable moisture and 1,800 pounds per acre in years of
unfavorable moisture. Approximately 99 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, prairie cordgrass and
tall reedgrasses decrease. Western wheatgrass, low
sedges, mat muhly, shrubby cinquefoil, and weedy forbs
increase. If overgrazing continues, Kentucky bluegrass,

broom snakeweed, curlycup gumweed, annuals, biennials,.

and noxious weeds invade the site.

Livestock are attracted to this site because vegetation
stays green on it longer than on adjacent sites. It is ad-
visable to fence areas that are large enough to justify the
expense. Management practices are needed that maintain
or improve the vegetative cover, mulch, and soil struc-
ture; that control erosion and pollution; and that produce
the maximum amount of native forage.

Saline Lowland range site (10- to 14-inch precipitation
zone)

This range site consists of deep, somewhat poorly
drained and poorly drained soils on alluvial fans and in
closed basins. Slopes are 0 to 4 percent. The soils have a
clay loam or clay surface layer. Permeability is slow or
very slow. These soils are very saline, and some have salt
crusts.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is as follows: alkali sacaton, 20 percent; Nuttall salt-
grass, alkali cordgrass, and basin wildrye, 15 percent
each; inland saltgrass and perennial forbs, 10 percent
each; and slender wheatgrass, western wheatgrass, and
greasewood, 5 percent each.

This range site in excellent condition produces approxi-
mately 3,500 pounds per acre of air-dry herbage in years
of favorable moisture, and 2,500 pounds per acre in years
of unfavorable moisture. Approximately 90 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, alkali cordgrass, alkali
sacaton, and basin wildrye decrease. Western wheat-
grass, saltgrass, squirrel tail, mat muhly, and greasewood
increase. If overgrazing continues, foxtail barley, broom
snakeweed, Russian thistle, seepweed, and annuals invade
the site.

Proper grazing is more difficult to obtain on this site
than on adjacent sites, because this site stays green
longer. Management practices are needed to maintain or
improve the vegetative cover, mulch, and soil structure;
to control erosion and pollution; and to produce the max-
imum amount of native forage.

Sandy range site (10- to 14-inch precipitation zone)

This range site consists of deep, well drained soils on
foot slopes, stream terraces, and uplands. Slopes are 0 to
15 percent. The soils have a fine sandy loam surface
layer. The underlying material is stratified layers of fine
sand, loamy sand, and silt loam. Permeability is moderate-
ly rapid. Some areas are flooded in some years.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is needleandthread and bluebunch wheatgrass, 26 per-
cent each; prairie sandreed, 15 percent; short grasses, 10
percent; and sideoats grama, native legumes, perennial
forbs, silver sagebrush, and other shrubs, 5 percent each.

This range site in excellent condition produces approxi-
mately 1,800 pounds per acre of air-dry herbage in years
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of favorable moisture and 1,000 pounds per acre in years
of unfavorable moisture. Approximately 95 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, prairie sandreed and
bluebunch  wheatgrass decrease. Needleandthread,
western wheatgrass, threadleaf sedge, sand dropseed,
- plains reedgrass, plains muhly, prairie junegrass, silver
sagebrush, forbs, and woody plants increase. If overgraz-
ing continues, red threeawn, weedy forbs, broom
snakeweed, and annuals invade the site.

Management practices are needed that maintain or im-
prove the vegetative cover, mulch, and soil structure; that
control erosion and pollution; and that produce the max-
imum amount of native forage.

Silty range site (10- to 14-inch precipitation zone)

This range site consists of deep and moderately deep,
well drained soils on terraces, alluvial fans, and uplands.
Slopes are 0 to 15 percent. The soils have a loam, gravelly
loam, or silt loam surface layer. The underlying material
is mostly silt loam to clay loam but some soils are under-
lain by shale or gravel. Permeability is moderately slow
or moderate.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is bluebunch wheatgrass, 40 percent; needleandthread,
16 percent; western wheatgrass and short grasses, 10 per-
cent each; green needlegrass, basin wildrye, perennial
forbs, big and silver sagebrush, and other shrubs, 5 per-
cent each.

This range site in excellent condition produces about
1,800 pounds of air-dry herbage per acre in years of
favorable moisture and 1,000 pounds per acre in years of
unfavorable moisture. About 95 percent of this production
is from plants that furnish forage for cattle, sheep, and
big game.

Under continued heavy grazing, bluebunch wheatgrass,
green needlegrass, and basin wildrye decrease. Western
wheatgrass, needleandthread, threadleaf sedge, blue
grama, Sandberg bluegrass, prairie junegrass, big
sagebrush, and forbs increase. If overgrazing continues,
curlycup gumweed, broom snakeweed, annuals, and nox-
ious weeds invade the site.

Management practices are needed to maintain or im-
prove the vegetative cover, mulch, and soil structure; to
control erosion and pollution; and to produce the max-
imum amount of native forage.

Silty range site (15- to 19-inch precipitation zone)

This range site consists of deep, well drained soils on
hills, alluvial fans, and foot slopes. Slopes are 0 to 60 per-
cent. The soils have a gravelly loam, cobbly loam, stony
loam, or loam surface layer and underlying material.
Some soils contain 45 to 70 percent coarse fragments.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-

ty is rough fescue, 40 percent; bluebunch wheatgrass, 15
percent; Idaho fescue, 10 percent; and Columbia
needlegrass, needleandthread, basin wildrye, danthonias,
lupine, other perennial forbs, and big sagebrush, 5 percent
each.

This range site in excellent condition produces approxi-
mately 2,500 pounds of air-dry herbage per acre in years
of favorable moisture and 1,500 pounds per acre in years
of unfavorable moisture. Approximately 95 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, rough fescue,
bluebunch wheatgrass, Columbia needlegrass, and basin
wildrye decrease. Western wheatgrass, Idaho fescue,
needleandthread, timber danthonia, lupine, and big
sagebrush increase. If overgrazing continues, Kentucky
bluegrass, curlycup gumweed, rabbitbrush, broom
snakeweed, annual bromes, spotted knapweed, and other
noxious weeds invade the site.

Management practices are needed to maintain or im-
prove the vegetative cover, mulch, and soil structure; to
control erosion and pollution; and to produce the max-
imum amount of native forage.

Clayey range site (10- to 14-inch precipitation zone)

This range site consists of deep or moderately deep,
well drained soils on alluvial fans, foot slopes, and ter-
races. Slopes are 0 to 15 percent. The soils have a silty
clay loam surface layer. Moderately deep soils are under-
lain by shale or sandstone at a depth of 20 to 40 inches.
Permeability is slow or moderately slow.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is bluebunch wheatgrass, 30 percent; western wheat-
grass and green needlegrass, 20 percent each; short
grasses, 10 percent; and basin wildrye, native legumes,
perennial forbs, and big sagebrush, 5 percent each.

This range site in excellent condition produces about
1,800 pounds of air-dry herbage per acre in years of
favorable moisture and 1,000 pounds per acre in years of
unfavorable moisture. About 95 percent of this production
is from plants that furnish forage for cattle, sheep, and
big game.

Under continued heavy grazing, green needlegrass and
bluebunch wheatgrass decrease. Western wheatgrass,
plains reedgrass, prairie junegrass, Sandberg bluegrass,
big sagebrush, and perennial forbs increase. If overgraz-
ing continues, curlycup gumweed, broom snakeweed, an-
nual fescue, bromes, and biennial forbs invade the site.

Management practices are needed to maintain or im-
prove the vegetative cover, mulch, and soil structure; to
control erosion and pollution; and to produce the max-
imum amount of native forage.

Clayey range site (15- to 19-inch precipitation zone)

This range site consists of deep and moderately deep,
well drained soils on alluvial fans, foot slopes, and
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uplands. Slopes are 0 to 50 percent. The soils have a clay
loam, stony clay loam, or silty clay loam surface layer.
Some. soils are underlain by shale or gravel at a depth of
20 to 40 inches. Permeability is very slow to moderate.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is rough fescue, 40 percent; bluebunch wheatgrass, 15
percent; Columbia needlegrass and Idaho fescue, 10 per-
cent each; and western wheatgrass, basin wildrye, lupine,
other perennial forbs, and big sagebrush, 5 percent each.

This range site in excellent condition produces approxi-
mately 2,500 pounds of air-dry herbage per acre in years
of favorable moisture and 1,800 pounds per.acre in years
of unfavorable moisture. Approximately 90 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, rough fescue, Columbia
needlegrass, bluebunch wheatgrass, and basin wildrye
decrease. Western wheatgrass, Idaho fescue, plains
reedgrass, big sagebrush, and various perennial forbs and
woody plants: increase. If overgrazing continues, Ken-
tucky bluegrass, danthonias, curlycup gumweed, broom
snakeweed, and various noxious weeds invade the site.

Management practices are needed to maintain or im-
prove the vegetative cover, mulch, and soil structure; to
control erosion and pollution; and to produce the max-
imum amount of native forage.

Shallow Clay range site (10- to 14-inch precipitation
zome)

Yawdim clay loam is the only soil in this range site.
This shallow, well drained soil is on hillsides, divides, and
foot slopes in the uplands. Slopes are 4 to 60 percent. The
soil is underlain by shale at a depth of less than 20 inches.
Permeability is slow.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is bluebunch wheatgrass, 40 percent; western wheat-
grass and green needlegrass, 20 percent each; short
grasses, 10 percent; and perennial forbs and big
sagebrush, 5 percent each.

This range site in excellent condition produces about
1,400 pounds of air-dry herbage per acre in years of
favorable moisture and 700 pounds per acre in years of
unfavorable moisture. About 95 percent of this production
is from plants that furnish forage for cattle, sheep, and
big game.

Under continued heavy grazing, bluebunch wheatgrass,
western .wheatgrass, green needlegrass, and perennial
forbs decrease. Plains reedgrass, Sandberg bluegrass, big
sagebrush, and other woody plants increase. If overgraz-
ing continues, foxtail barley, needleleaf sedge, curlycup
gumweed, broom snakeweed, and annual plants invade
the site.

Management practices are needed to maintain or im-
prove vegetative cover, mulch, and soil structure; to con-
trol erosion and pollution; and to produce the maximum
amount of native forage.

Shallow Clay range site (15- to 19-inch precipitation
zome)

Wayden clay loam is the only scil in this range site.
This shallow, well drained soil is on hillsides, divides, and
foot slopes in the uplands. Slopes are 15 to 50 percent.
This soil has a clay loam surface layer. Shale is at a depth
of less than 20 inches. Permeability is slow.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is rough fescue, 40 percent; bluebunch wheatgrass, 15
percent; Columbia needlegrass and Idaho fescue, 10 per-
cent each; and western wheatgrass, basin wildrye, lupine,
other perennial forbs, and big sagebrush, 5 percent each.

This range site in excellent condition produces approxi-
mately 1,800 pounds of air-dry herbage per acre in years
of favorable moisture and 1,000 pounds per acre in years
of unfavorable moisture. Approximately 95 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game. ‘

Under continued heavy grazing, rough fescue,
bluebunch wheatgrass, basin wildrye, and Columbia
needlegrass decrease. Idaho fescue, danthonias, prairie ju-
negrass, Sandberg bluegrass, big sagebrush, forbs, and
other woody plants increase. If overgrazing is prolonged,
Kentucky bluegrass, Timothy, curlycup gumweed, and
broom snakeweed invade to make up a substantial part of
the plant cover. The total production of usable forage is
greatly reduced by invading plants.

Proper grazing management, such as planned grazing
systems, can be expected to maintain or increase forage
production and arrest erosion on this site.

Shallow to Gravel range site (10- to 14-inch precipitation
zone)

Beaverell gravelly loam and very gravelly loam are the
soils in this range site. These deep, well drained soils are
on terraces. Slopes are 0 to 8 percent. The surface layer
is very gravelly loam or gravelly loam, and the underlying
material is very gravelly sand at a depth of 10 to 20
inches. The profile contains 45 to 70 percent coarse frag-
ments. Permeability is moderate to a depth of about 12
inches and very rapid below.

The approximate species composition, by percent of the
total weight, of the climax (potential) plant community is
bluebunch wheatgrass, 55 percent; needleandthread, 20
percent; threadleaf sedge, blue grama, perennial forbs,
and shrubs, 5 percent each; prairie junegrass, 3 percent;
and Sandberg bluegrass, 2 percent.

This range site in excellent condition produces approxi-
mately 1,200 pounds of air-dry herbage per acre in years
of favorable moisture and 500 pounds per acre in years of
unfavorable moisture. Approximately 95 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, bluebunch wheatgrass
decreases. Blue grama, Sandberg bluegrass, prairie ju-
negrass, plains muhly, sedges, some forbs, and conifers in-
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crease. If overgrazing continues, red threeawn, curlycup
gumweed, broom snakeweed, noxious weeds, and annual
grasses invade the site.

Management practices are needed to maintain or im-
prove the vegetative cover, mulch, and soil structure; to
control erosion and pollution; and to produce the max-
imum amount of native forage.

Shallow range site (10- to 14-inch precipitation zone)

This range site consists of shallow, well drained soils on
hills and divides in the uplands. Slopes are 4 to 30 per-
cent. The soils have a loam or channery loam surface
layer. Permeability is moderate or moderately rapid.
Some soils contain 35 to 70 percent coarse fragments. A
. few rock outcrops occur in some places.

The approximate species composition, by percent of the
total weight, of the climax (potential) plant community is
bluebunch wheatgrass, 50 percent; needleandthread, 20
percent; western wheatgrass, 10 percent; and threadleaf
sed}g‘e, blue grama, perennial forbs, and shrubs, 5 percent
each.

This site in excellent condition produces approximately
1,200 pounds of air-dry herbage per acre in years of
favorable moisture and 500 pounds per acre in years of
unfavorable moisture. Approximately 95 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, bluebunch wheatgrass
decreases. Western wheatgrass, needleandthread, prairie
junegrass, Sandberg bluegrass, blue grama, and forbs in-
crease. If overgrazing continues, red threeawn, needleleaf
sedge, curlycup gumweed, brown snakeweed, annual
bromes, and annual fescues invade the site.

Management practices are needed to maintain or im-
prove the vegetative cover, mulch, and soil structure; to
control erosion and pollution; and to produce the max-
imum amount of native forage.

Shallow range site (15- to 19-inch precipitation zone)

This range site consists of shallow, well drained soils on
hills and divides in the uplands. Slopes are 2 to 70 per-
cent. The soils have a channery loam to clay loam surface
layer. The underlying bedrock is sandstone and shale.
Permeability is moderately slow or moderate. Some soils
contain 45 to 70 percent coarse fragments and rock out-
crops occur in some places.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is rough fescue and bluebunch wheatgrass, 25 percent
each; Idaho fescue, 15 percent; and Columbia needlegrass,
needleandthread, danthonias, prairie junegrass, lupine,
other perennial forbs, and shrubs, 5 percent each.

This range site in excellent condition produces approxi-
mately 1,800 pounds of air-dry herbage per acre in years
of favorable moisture and 1,000 pounds per acre in years
of unfavorable moisture. Approximately 90 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game.

Under continued heavy grazing, bluebunch wheatgrass
and rough fescue decrease; Idaho fescue, needle-
andthread, prairie junegrass, Sandberg bluegrass, forbs,
and big sagebrush increase. If overgrazing continues,
onespike danthonia, sandwort, pussytoes, rabbitbrush,
broom snakeweed, and annuals invade the site.

Proper grazing management, such as planned grazing
systems, can be expected to maintain or increase forage
production and to arrest erosion on this site.

Dense Clay range site (10- to 14-inch precipitation zone)

Absher silty clay loam, 0 to 6 percent slopes, is the only
soil in this range site. This is a deep, well drained soil on
uplands and alluvial fans. This soil has a silty clay loam
surface layer, and in places a 1/2- to 3/4-inch crust is on
the surface. Permeability is very slow.

The approximate species composition, by percentage of
the total weight, of the climax (potential) plant communi-
ty is western wheatgrass, 35 percent; green needlegrass,
30 percent; and inland saltgrass, prairie junegrass, Sand-
berg bluegrass, greasewood, Nuttall saltbush, big
sagebrush, and perennial forbs, 5 percent each.

This range site in excellent condition produces approxi-
mately 1,200 pounds of air-dry herbage per acre in years
of favorable moisture and 500 pounds per acre in years of
unfavorable moisture. Approximately 90 percent of this
production is from plants that furnish forage for cattle,
sheep, and big game. '

Under continued heavy grazing, western wheatgrass,
green needlegrass, and Nuttall saltbush decrease. Sand-
berg bluegrass, inland saltgrass, greasewood, rabbitbrush,
and other woody plants increase. Curlycup gumweed, fox-
tail barley, broom snakeweed, and annuals invade to make
up a substantial part of the plant cover. The total produc-
tion of usable forage is greatly reduced by these invaders.

Proper grazing management, such as planned grazing
systems, can be expected to maintain or increase forage
production and reduce the risk of erosion on the site.

Wildlife

The soils, topography, climate, wide variety of native
and other kinds of vegetation, and other features favor
wildlife habitat development in the Stillwater County
Area. The principal kinds of native game are white-tailed
deer, mule deer, elk, pronghorn antelope, ring-necked
pheasant, gray partridge, and sharp-tailed, ruffed, and
blue grouse. Furbearers include raccoon, fox, skunk,
beaver, and mink. Predator species include coyote, bobeat,
black bear, and mountain lion.

Most ponds and lakes are stocked with trout, and the
Yellowstone and Stillwater Rivers and Rosebud Creek
provide good to excellent fishing. Ducks and geese use
the lakes, impoundments, and streams during their migra-
tion.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
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and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 3, the soils in the survey area are rated accord-
ing to their potential to support the main kinds of wildlife
habitat in the area. This information can be used in
planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
Jfair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
habitat are very severe and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are wheat, oats,
and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are ryegrass, panicgrass, annual
and shrub lespedeza, and clovers.

- Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-

vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are bluestem, grama,
perennial forbs, and legumes.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of hardwood
plants are oak, poplar, cherry, sweetgum, apple, hawthorn,
dogwood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are oak,
beech, 'cherry, dogwood, maple, viburnum, grape, green-
brier, and silverberry.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capacl-
ty, and wetness. Examples of coniferous plants are pine,
cedar, and ornamental trees and shrubs.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that pro-
vide cover and shade for some species of wildlife. Major
soil properties that affect the growth of shrubs are depth
of the root zone, available water capacity, salinity, and
moisture. Examples of shrubs. are bitterbrush, rabbit-
brush, big sagebrush, and greasewood.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are smart-
weed, wild millet, spikerush, tearthumb, and eneilema and
rushes, sedges, and burseed.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are -depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous



STILLWATER COUNTY AREA, MONTANA 51

plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted to
these areas include wild turkey, blue and ruffed grouse,
woodcock, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, deer, and bear.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Rangeland habitat consists of areas of wild herbaceous
plants and shrubs. Wildlife attracted to rangeland include
antelope, white-tailed deer, desert mule deer, sage grouse,
meadowlark, and lark bunting.

Recreation

The soils of the survey area are rated in table 4 accord-
ing to limitations that affect their suitability for recrea-
tion uses. The ratings are based on such restrictive soil
features as flooding, wetness, slope, and texture of the
surface layer. Not considered in these ratings, but impor-
tant in evaluating a site, are location and accessibility of
the area, size and shape of the area and its scenic quality,

the ability of the soil to support vegetation, access to-

water, potential water impoundment sites available, and
either access to public sewerlines or capacity of the soil to
absorb septic tank effluent. Soils subject to flooding are
limited, in varying degree, for recreation use by the dura-
tion and intensity of flooding and the season when flood-
ing occurs. Onsite assessment of height, duration, intensi-
ty, and frequency of flooding is essential in planning
recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in table 4 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 6, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 5.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or

no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm afier rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They have moderate. slopes
and have few or no stones or boulders on the surface.

Engineering

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers. ’

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. If pertinent, data about kinds of clay minerals,
mineralogy of the sand and silt fractions, and the kind of
absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.
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These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational areas; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment. '

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table &
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 6, for sanitary
facilities; and table 8, for water management. Table 7
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 5. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A

moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
very firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil and
the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commercial buildings referred to
in table 5 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard."

Local roads and streets referred to in table 5 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
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slope, depth to hard rock or very compact layers, and con-

tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 6 shows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, and poor, which mean about the same as slight,
moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-

bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage

- and contamination of ground water. Soils that are very

high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard if the seasonal high water table is
above the level of the lagoon floor. If the water table is
seasonally high, seepage of ground water into the lagoon
can seriously reduce the lagoon’s capacity for liquid
waste. Slope, depth to bedrock, and susceptibility to flood-
ing also affect the suitability of sites for sewage lagoons
or the cost of construction. Shear strength and permea-
bility of compacted soil material affect the performance
of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding. Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation because operating heavy equipment on
a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 6 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

If it is necessary to bring in soil material for daily or
final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
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rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 7 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction material. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 9 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill. '

Soils rated good are coarse grained. They have low
shrink-swell potential, low frost action potential, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 7 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 9.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly

by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that

-can result at the area from which the topsoil is taken.

The ease of excavation is influénced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have. gentle slopes.
They are low in soluble salts that can restrict plant
growth., They are naturally fertile or respond well to fer-
tilizer. They are not so wet that excavation is difficult
during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils or very firm
clayey soils; soils that have suitable layers less than 8
inches thick; soils that have large amounts of gravel,
stones, or soluble salt; steep soils; and poorly drained
soils.

"Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 8 the soil limitation and soil and site fea-
tures that affect use are indicated for each kind of soil.
This information is significant in planning, installing, and
maintaining water control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of the soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
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the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage.

Irrigation is affected by such features as slope, suscep-
tibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabili-
ty -of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water table.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil

material; the texture, or amount of clay, silt, sand, and-

gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 9 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 9 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Description of the soils.”

Texture is described in table 9 in the standard terms
used by the U.S. Department of Agriculture (6). These
terms are defined according to percentages of sand, silt,
and clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(2) and the system adopted by the American Association
of State Highway and Transportation Officials
(AASHTO) (2).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-T7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The estimated classification
is given in table 9. Also in table 9 the percentage, by
weight, of rock fragments more than 3 inches in diameter
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is estimated for each thajor horizon. These estimates are
determined mainly by observing volume percentage in the
field and then converting that, by formula, to weight per-
centage. .

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Ligquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in the Unified and AASHTO soil classifi-
cation systems. They are also used as indicators in mak-
ing general predictions of soil behavior. Range in liquid
limit and in plasticity index is estimated on the basis of
test data from the survey area or from nearby areas and
on observations of the many soil borings made during the
survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 10 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, of each soil. The esti-
mates are based on field observations and on test data for
these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by

laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequen-
cy of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 10.
Salinity affects the suitability of a soil for crop produc-
tion, its stability when used as a construction material,
and its potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount ‘of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar porperties that affect their resistance to soil blow-
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ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is dif-
ficult to establish. They are generally not suitable for
Crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Calcareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided calcium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to control soil blowing are used.

4. Clays, silty clays, clay loams, and.silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

“Table 11 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

“Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion. :

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historic floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 11 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
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formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least susceptible.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (7). Beginning
with the broadest, these categories are the order, sub-
order, great group, subgroup, family, and series. In this
system the classification is based on the different soil
properties that can be observed in the field or those that
can be inferred either from other properties that are ob-
servable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 12, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquent (Aqu, meaning water, plus
ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Haplaquents (Hapl, meaning sim-
ple horizons, plus aquent, the suborder of Entisols that
have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Haplaquents.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine-loamy, mixed, nonacid,
mesie, Typic Haplaquents.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charae-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition. ‘

Formation of the soils

Soil are formed by forces of the environment acting on
materials deposited or accumulated by geologic processes.
The characteristics of a soil at any particular place are
determined by (1) the physical and mineralogical composi-
tion of the parent material; (2) the relief, or lay of the
land, which influences drainage, moisture, aeration, and
exposure to the sun and elements; (3) plants and animals
living in and on the soil; (4) the climate in which the soil
material has accumulated and existed since accumulation;
and (5) the length of time that the climatic and the biolog-
ical forces have acted on the soil material.
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Parent material

All material from which soil developed was derived
from weathered bedrock that was either local or was
transported from other areas. The material may have
been weathered from the rock directly beneath the soil,
or it may have been moved by gravity, wind, or water to
its present location. Wayden soils are examples of soils
that formed in place. Havre and Lohler soils formed in
material transported from other places.

Parent material directly influences the texture of a soil.
The soils of the survey area range from fine sandy loam
to clay because they formed in sandstone and clayey shale
and in alluvium. Soils that form in mixed alluvium that
contains many kinds of material generally are loamy. For
example, in the Stillwater County Area, Havre loams
formed in alluvium. Soils derived mainly from sandstone,
such as those in the Assinniboine series, generally are
sandy. Wayden soils were derived from shale and are
clayey because clay is a basic ingredient of shale. Absher
soils developed from alkaline shale and from alluvium
that was derived from alkaline shale.

Relief

The Stillwater County Area is on the northwestward-
plunging anticline of the Pryor Mountains, a fold that is
parallel with and near the fold of the Big Horn and Bear-
tooth Mountains. Exposures of late Paleozoic and Mesozo-
ic Formations form a semicircle around the northwest end
of the Pryor and Beartooth Mountains. The Area is a dis-
sected pediment surface that has remnants of the former
upland surface along the divides. It has a dendritic type
of drainage pattern. In places, such as the Yellowstone
and Stillwater Valleys, relief is low to moderate and is
characterized by broad alluvial valleys and smooth stream
terraces.

The sedimentary deposits that underlie the survey area
resist erosion to varying degrees.

Plants and animals

Plants and animals are active agents in soil formation.
Fungi and algae, among the earliest inhabitants of rock
material, contribute to the decomposition. of rock. As
decomposition progresses, plants are established, and they
contribute acids and litter. The litter from a coniferous
forest generally is acid, and that from grass is less acid.
Soils that formed under grass, such as the Beenom and
Tanna soils, do not leach readily.

Plants contribute most of the organic matter that is in
the soil. When leaves, twigs, stems, and roots decompose,
they are incorporated into the soil. Organic matter is the
main cause of dark colors in the surface layer'of a soil.

Animals also contribute to the organic-matter content
of a soil, and they also mix and move soil material.
Earthworms and burrowing animals especially help to in-
corporate decomposing organic material into the soil.

The plants and animals on or in the soils of the Still-
water County Area are highly diverse. Plants range from
short bunch grasses in the driest parts of the area to
Douglas-fir in the Beartooth Mountains.

Climate

Climate also is an active force in soil formation. In the
Stillwater County Area, precipitation ranges from about
10 to 24 inches. Attewan soils are dominant in the driest
and warmest parts of the area; Garlet and Sebud soils are
dominant in the coolest and most humid parts. For more
information on temperature and precipitation, refer to the
section “General nature of the area.”

Time

Because it is difficult to tell precisely how many years
soil material has weathered since it was deposited, soils
are defined in relative terms such as “young” and
“mature.” Properties used to establish a “young” soil are
thickness of the Al horizon, content of organic matter,
depth of leaching of soluble salts, and the form and dis-
tribution of calcium carbonates. The age of a “mature”
soil is determined partly by the accumulation and orienta-
tion of clay in the B horizon, by the kind and grade of soil
structure, and by the degree of weathering of primary
and secondary minerals.

Havre loam, on the first bottom of the flood plain of an
active stream, contains little organic matter in the surface
layer, has no clay accumulation, and has little transloca-
tion of carbonates. It is considered a young soil. A similar
soil, in the Attewan series, on the second terrace has
more organic matter and segregation of lime; it is con-
sidered to be an older soil than Havre loam. Grail soils,
farther away from the apparent source of material, have
enough organic matter to give a dark color to the surface
layer, have distinct clay accumulation, and have had most
of the carbonates removed from the solum. Grail soils are
considered to be older than Hayvre and Attewan soils.

(General nature of the area

In this section, physiography and drainage, ground
water sources, climate, natural resources, settlement and
farming, and industry, markets, and transportation of the
survey area are discussed. Statistics for population and
agriculture are from reports by the U. S. Bureau of the
Census and the U. S. Department of Agriculture.

Physiography and drainage

The Stillwater County Area includes exposures of late
Paleozoic and Mesozoic Formations, which form a semicir-
cle around the northern ends of the Pryor and Beartooth
Mountains. The formations outcrop in a series of steep
mountain-facing scarps and long gentle slopes that extend
away from the sandstone cliffs down to the lowland val-
leys, which are eroded into the shale beds.
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Elevation ranges from 3,200 feet above sea level along
the Yellowstone River near Park City to 12,610 feet at
Silver Run Peak in the Beartooth Mountains. Local relief
is generally less than 600 feet, and changes are gradual,
except in the Beartooth Mountains.

The topography of the area can be divided into the
Beartooth Mountains, the plains, the lake basin, the zone
of faulting, the terraces, and the Yellowstone and Still-
water River Valleys.

The Custer National Forest includes most of the Bear-
tooth Mountains. The climate is semiarid. Runoff from
heavy rains causes slight to moderate ercsion on the
nearly horizontal beds of sandstone and shale. Streams
flow intermittently in the northern part of the area and
carry large amounts of water when rains are heavy.
Because slopes are steep, the streams also carry large
amounts of suspended sediment. .

The largest part of the survey area consists of rolling
dissected plains. There are outcrops of sandstone and
shale. Because the shale weathers faster than the sand-
stone, the sandstone forms very steep cliffs at various
levels. The shale landscape where there is less plant cover
and, consequently, greater runoff and erosion is more
rolling and dissected than in other areas.

The lake basins in the northeastern part of the area are
undrained or poorly drained depressions or temporary
lakes that vary in size. The largest lake basin is between
the towns of Rapelje and Molt. It is 900 feet above the
Yellowstone River Valley.

The general structure of the anticline is interrupted in
many places by faulting and warping, which in some
places produce dips of 20 degrees. Many faults occur in
the area. Faults conspicuously interrupt the escarpments,
and the amount of horizontal or vertical displacement can
be readily determined in most places. The fault plane is
itself visible or its portion is marked by brecciation of the
sandstone and some crumpling of the adjacent shale beds.
None of the faults are of the thrust variety. There are
three fault directions in the survey area: those that strike
west, those that strike north 45 degrees west, and those
that strike north. There is no evidence that these fault
systems originated at different times.

The glacial outwash terraces along the front of the
Beartooth Mountains formed in gravelly alluvium. The
lowest terraces are those along the rivers, and the
highest outwash terraces are those to the south near Ab-
sarokee, Montana.

Gravelly alluvium covers large areas along the Yel-
lowstone and Stillwater Rivers. The Yellowstone River
Valley ranges in width from a few hundred yards to
about 4 miles and lies 100 to 500 feet below the surround-
ing upland plains. The valleys are wider where they are
cut in shale than where they are cut in sandstone because
the sandstone is more resistant to stream erosion.

The Stillwater County Area is drained by the Yel-
lowstone River, except for the northeastern and
northwestern parts which are drained by the Musselshell
River. The Yellowstone River flows southeast through a

fairly steep-walled valley. It ranges in width from a few
hundred feet to more than one-half mile, and it carries a
large volume of water. The only tributaries of the river
that carry water the year round are the Stillwater River
and the Rosebud River, which flow from the southern
part of the area in a northeast direction to the Yel-
lowstone River. White Beaver Creek, Berry Creek,
Keyser Creek, Brown Creek, Hensley Creek, and Valley
Creek flow from the northern part in a southeast
direction to the Yellowstone River.

Ground water sources

Stillwater County is underlain by shale and sandstone
about 5,000 feet thick. The shale is generally dry and
yields water of poor quality, but in some areas it yields
water that can be used by livestock.

The sandstone yields water adequate in quantity and
quality for both domestic and livestock use. The sand-
stone does not yield enough water for large-scale irriga-
tion; furthermore, the water is too highly mineralized for
use on the soils. The water from areas where sandstone is
covered by thick marine shale is generally of poor quality.

The rocks that crop out in the county date from the
Quaternary to the Jurassic Periods. Older, deeper rocks
of the Swift, Tensleep, Amsden, and Madison Limestone
Formations contain sufficient water under pressure for
artesian wells.

Climate of the area

The climate of the Stillwater County Area is continen-
tal, with several important modifications imposed by the
mountain-valley-plain physiography. In both precipitation
and temperature patterns, elevation and direction of slope
play a primary role. Precipitation variations are particu-
larly noticeable across the mountainous part of the area.
Annual averages range from a maximum of about 70
inches near the headwaters of East Rosebud and Still-
water Rivers to a minimum of about 14 inches along the
Yellowstone River and 10 inches at Rapelje, 25 miles
north of Columbus. The high mountains south of the area
are the cause of the prevailing west to southwest flow of
air,

During the cold season, nearly all precipitation falls as
snow. At the lower elevations, snow seldom remains on
the ground very long. But in the mountains and foothills,
snow begins accumulating in November in most years and
reaches its greatest depth and water content in April or
early in May. Snowfall in the mountains is estimated to
reach a total of several hundred inches. Snowfall is less
than 30 inches a year in the lower parts of the area in the
north. Snow depth at the higher elevations averages
about 150 inches on about the first of May.

The melting of mountain snowpacks during spring and
early in summer contributes to stable, and usually plenti-
ful, runoff in most years. Occasionally, heavy rains late in
May or in June coincide with periods of peak runoff from



STILLWATER COUNTY AREA, MONTANA 61

snowmelt, and in about 1 year in 10 this combination
causes flooding of some streams.

Summer precipitation almost always occurs as showers.

The range in temperature across the survey area is
fairly wide, as is shown in table 13. In the mountain
country south and southwest of Absarokee, the average
temperature is less than 40 degrees Fahrenheit, and along
the northeastern part of the area east of Columbus and
north of the Yellowstone River, the average annual tem-
perature is 45 degrees. In summer the temperature is
fairly uniform and seldom reaches oppressive levels.

In Columbus, in a 30-year period, in only 2 months out
of the year, on the average, did the temperature rise to
90 degrees or higher. At higher elevations the average
was much less. The frost-free period (32 degrees F)
averages 90 to 110 days at elevations of more than 4,000
feet, and 110 to 120 days along the Yellowstone River
east of Columbus. The last killing frost occurs, on the
average, in mid to late June.

Much of the area is favorably situated to receive the
“Chinook” wind of the northern Rockies. When this wind
develops following a winter cold spell, warming can be
rapid—as much as 40 to 50 degrees in less than a day,
and this tends to shorten winter cold spells. An invasion
of really cold arctic air seldom lasts more than 3 days.
Severe storms are not common; however, hailstorms, high
winds, heavy snow, freezing rain and sleet, and small tor-
nadoes have occurred at intervals of several years
_somewhere in the county. Damaging hailstorms occur in

about 1 year in 10 at the lower elevations.

Natural resources

There are no ecommercial mines operating in the Still-
water County Area, though there is subbituminous coal in
some small areas. The coal that is mined is used locally.

There are gas fields at various locations within the sur-
vey area, but the principal gas field lies to the north of
the area. These gas fields supply the county and some
areas outside the county.

Timberland is generally a part of ranches and is grazed.
Cottonwood trees grow along the rivers and large
streams. Ponderosa pine trees grow on the dissected
uplands. These trees are used locally for fence posts and
lumber.

Chrome was mined in the southwestern part of the
county during World War II. This operation has ceased,
and only exploration is being done at the present time.

Sand and gravel underlying river terraces and high gla-
cial outwash terraces are used locally in road and building
construction. Small amounts of rock, primarily sandstone
and shale, are used in road surfacing.

Settlement and farming

Stillwater County was formed from parts of Yel-
lowstone, Carbon, and Sweet Grass Counties on March 24,
1913. The county was named for the Stillwater River. The
county seat is Columbus.

Horace Countryman settled in Stillwater County and
opened a trading post at the mouth of Countryman
Creek. He built the first house between Fort Buford, 500
miles east, and Bozeman, 100 miles west on the Yel-
lowstone River and Gallatin River.

In 1883 the Northern Pacific built a railroad line along
the Yellowstone River Valley. Agriculture in the area
started with the cattle industry in 1866 and has continued
as one of the main industries. The major income in the
area comes from ranching. Cattle, sheep, and hogs are the
main .sources of income. Wheat, oats, barley, and hay are
the main dryland crops. Sugar beets and alfalfa hay are
the main irrigated crops; they are grown in the river val-
leys.

Dude ranches in the area provide recreation for people
from the large eastern cities. Many summer homes and
cabins are located along the Stillwater and Rosebud
Rivers.

In 1969, there were 453 farms in Stillwater County.
The 1970 population of Stillwater County was 2,606.
Columbus had 1,281 people, Fishtail had 50, Molt had 50,
Nye had 225, Park City had 350, Rapelje had 115, Reed-
point had 130, and Absarokee had 600.

Industry, markets, and transportation

Numerous cattle and hog feedlots produce beef and
pork for both eastern and western markets.

Natural gas pipelines supply heating fuel to the larger
towns in the survey area. The natural gas originates in
small fields in the northern part of the area. An industry
that constructs structural beams for use in large buildings
is located in Columbus.

Wheat is marketed at elevators in Rapelje, Wheat
Basin, Molt, and Columbus. Transportation is by railroad
and by truck over Interstate Highway 90. The railroad
system traverses the survey area from east to west along
the Yellowstone River Valley. Interstate 90 also traver-
ses the area from east to west.
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Glossary

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 8.5
or higher), or so high a percentage of exchangeable sodium (15 per-
cent or more of the total exchangeable bases), or both, that plant
growth is restricted.

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

as—
Inches

Very Iow .t 0to3

LOW ettt s s s 3to6

Moderate .......ccovermieiereeeeeee et 6tod

High o More than 9

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat
fragments of sandstone, shale, slate, limestone, or schist as much as
6 inches along the longest axis. A single piece is called a fragment.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Climax vegetation. The stabilized plant community on a particular site.
The plant cover reproduces itself and does not change so long as
the environment remains the same.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide are common
compounds in concretions. h

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.— When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al.

Hard.—When dry, moderately resistant to pressure; can be broken
with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.— Hard,; little affected by moistening.

Decreasers. The most heavily grazed climax range plants. Because they
are the most palatable, they are the first to be destroyed by over-
grazing.

Deferred grazing. A delay in grazing until range plants have reached a
specified stage of growth. Grazing is deferred in order to increase
the vigor of forage and to allow desirable plants to produce seed.
Contrasts with continuous grazing and rotation grazing.

Diversion (or diversion terrace). A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral course.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during scil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff. All are free of the mottling
-related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of roots for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Fallow. Cropland left idle in order to restore productivity through accu-
mulation of moisture. Summer fallow is common in regions of
limited rainfall where cereal grains are grown. The soil is tilled for
at least one growing season for weed control and decomposition of
plant residue.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
specified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Field moisture capacity. The moisture content of a soil, expressed as a
percentage of the ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content 2 or 3 days
after a soaking rain; also called normal field capacity, normal
moisture capacity, or capillary capacity.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
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expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Gully. A miniature valley with steep sides cut by running water and
through which water ordinarily runs only after rainfall. The distine-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinct characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil. -
A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an accumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.
A2 horizon.— A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.
B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.
C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
- solum is presumed to have formed. If the material is known to
differ from that in the solum the Roman numeral II precedes the
letter C.
R layer.—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Increasers. Species in the climax vegetation that increase in amount as
the more desirable plants are reduced by close grazing. Increasers
commonly are the shorter plants and the less palatable to livestock.

Irrigation. Application of water to soils to assist in production of crops.
Methods of irrigation are—

Border—Water is applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges called
border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains surrounded
by levees or dikes.

Controlled flooding.—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Furrow.— Water is applied in small ditches made by cultivation im-
plements. Furrows are used for tree and row crops.

Sprinkler.— Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Subirrigation.—Water is applied in open ditches or tile lines until
the water table is raised enough to wet the soil.

Wild flooding.—Water, released at high points, is allowed to flow
onto an area without controlled distribution.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
mon, and many; size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size measurements are of
the diameter along the greatest dimension. Fine indicates less than
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters
(about 02 to 0.6 inch); and coarse, more than 15 millimeters (about
0.6 inch).

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma. For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block. '

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil.

Range condition. The health or productivity of forage plants on a given
range, in terms of the potential productivity under normal climate
and the best practical management. Condition classes generally
recognized are—excellent, good, fair, and poor. The classification is
based on the percentage of original, or assumed climax vegetation
on a site, as compared to what has been observed to grow on it
when well managed.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid Below 4.6
Very strongly acid........cccooeevneevecverenencreinrens 4.5 to 6.0

Strongly acid........cccevvevevnievieeice e 5.1 to 6.6
Medium acid rorerennB.6 to 6.0
Slightly 8eid ..covvveerreecrierrerrrssre e seasaee 6.1 to 6.5
Neutral - 6.6 to 7.3
Mildly alkaline ettt bens 74 to 7.8
Moderately alkaline.........cocccecuneeeinnrnenrenerennss 7.9 to 84
Strongly alkaline 8.5 t4 9.0
Very strongly alkaline.........coecennnnnen.n. 9.1 and higher
Relief. The elevations or inequalities of a land surface, considered col-
lectively.

Saline soil. A soil containing soluble salts in an amount that impairs
growth of plants. A saline soil does not contain excess exchangeable
sodium.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.06 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Substratum. The part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”
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Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam

classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Tilth, seil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
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SOIL SURVEY

TABLE 1.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

{
Map Soil name } Acres Percent

symbol
1 Absarokee clay loam, 2 to 8 percent 5l0pPeSe-ecemmcmm oo ccemecmceemeeee 14,950 1.6
2 Absarokee clay loam, 8 to 15 percent SlOpeS-w=-eeecmccccccmcmccccmccccccccccc e — 9,110 0.9
3 Absarokee-Sinnigam clay loams, 2 to 8 percent SlopeSemmemme—cececccccmcccccccameana- 22,710 | 2.4
4 Absarokee~Sinnigam clay loams, 8 to 15 percent SlopeS~eeeecccmcccmccccceccccmeonnax 25,010 | 2.6
5% Absarokee=-Sinnigam complex, 15 to 50 percent sSlopeS-c-cccccccmmrcccccccccccancccwa- 27,780 | 2.9
6 Absarokee-Amherst-Castner complex, 4 to 8 percent SlopeS—-ececmmcmcmccccmcccmccanaa 6,440 | 0.7
7 Absher silty clay loam, O to 6 percent SlopeS==--m=-emccccccccccecccccccccccamccn——. 16,000 | 1.7
8 Amherst-Absarokee-Castner complex, 8 to 15 percent slopeS—-ee-ceccccmccmacenmccanan 4,870 } 0.5
9 Assinniboine fine sandy loam, 2 to 15 percent Slop@S=—-=meccmccmcmccccccccacrerm——— 5,020 | 0.5
10 Assinniboine-Rentsac complex, 6 to 12 percent s8lopeS--ewcemeccccccccamcmccnacnocmca- 1,640 | 0.2
1 Attewan loam, 0 to 4 percent slopeS-—c-c-cccccc e 3,710 | 0.4
12 Attewan loam, seeped, O to U percent slopeS-—-——ecccmmmmca e m—————— 2,650 | 0.3
13 {Attewan-Beaverell gravelly loams, 0 to 4 percent slopeSe--eececcccccmmanccccccccaaa- 1,410 |} 0.1
14 Beaverell very gravelly loam, 0 to 8 percent SlopeSe=memcmcmcmcccccmccccccconmenen- 1,500 } 0.2
15% Birney-Yawdim-Rock outcrop association, steep-----c-cccmccmmmmccmmc e 29,720 3.1
16 Bonfri-Lambeth complex, 2 to 8 percent S10pPeS==wemmmmcmccccmcccmmccmccmcmeee 21,620 2.3
17 {Bonfri-Lambeth complex, 8 to 15 percent SlOpeS-—==-mmmemecmcccmcmccccccmcccccmcmeeaa 3,840 0.4
18% |Garlet-Sebud association, very steep==--c-cccccccmcmcccmcecrcceccccccmemecc e 5,400 0.6
19 Glendive fine sandy loam, 0 to Y4 percent 8lopeS-————eemcccmm i ceeccccccmc e 1,830 0.2
20 Glendive fine sandy loam, occasionally flooded---eecamcmmmm o mce e 740 0.1
21 Grail clay loam, 0 to 4 percent SlopeS—=--cmmm e cmee e 12,700 1.3
22 Grail clay loam, 4 to 8 percent SlopeS--meecmmcecccccaec e 7,740 0.8
23 Harlem clay loam, O to 2 percent 8lopeS-----ccccccmmmmmmmccc e 820 0.1
24 {Harlem clay loam, occasionally flooded-cemaccameccccmc e e cccccc e cccccc e 870 0.1
25 jHavre loam, 0 to 2 percent SlopeS—=-ccs—smccammccccmccccccccccrecccrcc e c e a 3,620 0.4
26 |Havre loam, 2 to U4 percent slopeS-=---meeec oo e 2,820 0.3
27 Havre loam, occasionally flooded-~-c--ccccmcc e 1,170 0.1
28 Hilger-Castner-Rock outcrop complex, 25 to 60 percent SlopeS—-eececccccccuccmecaaaa 22,870 2.4
29 Kobar clay loam, O to 4 percent SlopeS—=meemcocmeam oo cccmccccmcmcccccccccmeeaen 5,390 0.6
30 Kobar clay loam, 4 to 8 percent SlopeS-----e-ccccmmcccccccoccececmecccccccccccm e | 6,310 0.7
31 {Lambeth silt loam, 2 to 15 percent SlopeS=—==----ccccmcmmccc e —m e m e ] 3,260 0.3
32 jLambeth-Rentsac complex, 4 to 15 percent SlopeSe—-emcmeccmccccccccccocccccccccmma———— 3,450 0.4
33 Lambeth-Yawdim complex, U4 to 15 percent SlopeS----meeccccccmccccccccccccccccem————— 36,790 3.8
4% Lardell clay loam, O to 2 percent slopeS-—-=-cc--ccccccccmmmcamncc e e e e 20,350 2.1
35 Lohler clay loam, O to 2 percent S8lopeS-—---cmcmccccccam i ccccccmmccmmmcccce e 1,420 0.1
36 |Lohler clay loam, 2 to U4 percent SlopeS---eeecccccccccaccccccmcccc e —————— 1,990 0.2
37 |Lolo complex, O to 4 percent 8lopeS=-cecmsoccmcmccccccmc e e n e 5,440 0.6
8% Lolo and Nesda soils, flooded--=-=coccmmmmmm o ——————— ] 4,910 0.5
39 Lonna silt loam, 2 to 8 percent SlopeS--emeecmecccceccccccmccccccccccccccc e —————— ] 9,120 0.9
4o Lonna silt loam, 8 to 15 percent 8lOpPES—-mcmcccc e 6,910 0.7
1w McKenzie clay, saline@e-eemccc oo o ——————- 18,250 | 1.9
42 Rentsac loam, 15 to 30 percent SlopeS---cecccacccccrccccccccccccccccccccc e c e 6,570 | 0.7
43 Rock outcrop-Castner assoclation, steep--ccmcccccccmmc e 1,000 0.1
Hyw Rock outcrop-Garlet association, very steepe-ecwecacncccccccmmccmcccccccccree e 1,130 0.1
s Rock outerop-Yawdim association, steep--eeccmccccccccccccmcccc e 4,680 0.5
Yo Sebud stony loam, 4 to 25 percent SlopeS-—--cccccccccccccccccccmcccmccmcccmcc e e 4,500 0.5
y7# Sebud stony loam, 25 to 50 percent sSlopeS—-----ccccccmcmcrcmmrccecceceemmem e 6,400 0.7
ug#* Sebud-Cheadle association, very steep--=-meececmmaccmmm e c————— 3,150 0.3
49 Shane clay loam, 4 to 8 percent 8lopeSe-eccecmcerecccccmcccmcmcccmccccceacae —————— 3,290 | 0.3
50 Shane clay loam, 8 to 15 percent SlopeS-—-recccccccreccccncccceneeccecccccacaccanan. 1,100 | 0.1
51 Shane-Cabba clay loams, U4 to 10 percent SlopeS-=ee-ecccccccccmccccmccccccccnnreen——- 900 | 0.1
52 Shawa silty clay loam, O to 8 percent SloOpeS-=eecemcmcccmccmcccccccccccceee —————— 3,920 | 0.4
53 Tanna clay loam, 2 to 8 percent SlopeS==eme-ceccccccccccacccccecncesccecccmcnm————-= 50,570 5.3
54 Tanna clay loam, 8 to 15 percent 5lopeS--=mewccccmmcccccmccmc e ccccccc—a—— —————— 5,760 0.6
55 Tanna-Beenom complex, 4 to 8 percent 5lopeS-smcceamcccccccccmcccccccnanaa e—mm——— 38,140 4.0
56 Tanna-Rentsac complex, 4 to 15 percent SlopeS=—cecceccmmcmccmccccmcccccdcccmcmemeee 147,270 15.4
5T% Torrifluvents-Camborthids association, gently sloping------cecccccccmemccccccaaaao 12,500 1.3
58 Turner clay loam, 2 to 4 percent SloOpeS=—===—m—cmmc e 9,580 1.0
59 Turner clay loam, 4 to 8 percent 8lopeS—-cemcc e e 4,080 | 0.4
60 Turner stony clay loam, U4 to 15 percent sSlopeSe=--emeccccccmcccccccccceccccccmeaaa- 1,960 | 0.2
61% Ustifluvents-Fluvaquents association, flooded~==weecmmccmacmcmccmcccccce o 3,330 | 0.3
62% Ustifluvents-Ustochrepts association, gently slopinge=e==-cecemccecccmcccocacmoanan- 1,900 | 0.2
63% Wayden-Castner association, steep---c--cccccmm e 44,750 | 4.7
6y Winkler-Hilger-Rock outcrop association, steep 47,120 | 4.9
65 IWork loam, 4 to 8 percent 8lopeS-===scececeammmccmmmccccccccccaea- 10,600 1.1
66 IWork loam, 8 to 15 percent 8lopeS--——--m——-cmmmccmmmm e 2,990 0.3
67 jYamac loam, 0 to 2 percent slopeS—me-eme—c—cmcc oo 2,930 0.3
68 |Yamac loam, 2 to 4 percent slopeSe—=sme-cceomccccccmmcc e | 6,930 0.7
69 !Yamac loam, U4 to 8 percent SlopeS-—-cccmccccccmccccnicccccccccemccmcmm—c e ,—————— 10,710 1.1
70 |Yamac Loam, 8 to 15 percent SlopeS—c-c-cccccmcmccrmcc e ccmccmcccmccccmmcm— e 1,800 0.2
T1# }Yawdim-Lambeth-Rock outcrop association, steepececc-ccccccccmmm e 127,050 13.3

] Watereeeemeamimmme e e ——————— 8,680 0.9

| e gy 957,440 | 100.0

#The soil is broadly defined.



[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils.

STILLWATER COUNTY AREA. MONTANA

TABLE 2.--YIELDS PER ACRE OF CROPS AND PASTURE

are those that can be expected under a high level of management.
Absence of data indicates that the soil is not suited to the crop or the crop generally is not

grown on the so0il]

The estimates were made in
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Yields
1974.

1 1
] ]
Soil name and Corn silage | Wheat,winter Barley Qats Sugar beets | Alfalfa hay
map symbol
N I N I N I N I N I N L
. Ton Ton Bu Bu Bu Bu Bu Bu Ton Ton Ton Ton
Absarokee:
I -—- -—- 36 -_— 40 - 50 ---E - --—g 2.0 -—
!
Fe L L E PP L PP T -——- —-= 30 -—- 35 -—— 40 ---E -—- - 1.5 -——-
1
T3 e -— -— 30 -— 35 ---; -——— ---5 -——- -—— 1.5 -—
H
T e e -— ——— 25 -—- 30 -} ——— -—-} - -—- -—=i -——
1
I
L S -— -— 25 ——— 25 -— 40 -— -——— -— 1.5 --=
Assinniboine:
------------------------ -— -—— 26 -——- 35 -— -—— -— ——— -—- 1.5 -——
Attewan:
LR et -——— 25 30 -— 40 80 —_— 100 —— 22 1.3 4.0
L TS - —_— -—- 20 - 45 - - -—- - - 2.0
Bonfri i ] }
LS -— -— 26 —— 291 -— 41 -— —— -==} -—— -
1
H
LIS [ J S, -——- -—- 22 -—- 24 -——- 35 -—- -— -— -—- -——
Glendive i
R ettt - 25 30 50 35 60 -— 85 -— 22 1.5 5.0
1
I
A e DL -— 25 30 50 [To] 80 -——— 90 ——— 22 1.5 4.0
Grail !
R ittt | -— -—- 30 50 58 75 68 80; -— - 2.0 5.0
1
]
Y e e L S P } -——- -—- 25 40 4y 70 52 75 -— -—- 1.8, 4.5
! i i
Harlem i i | {
R e P L S -—- 25 30 55 40 70 45 80 -— =—= 1.5 6.0
e -] 25 30 55 40 65% 50 80 --=i -—- 1.5 6.0
] : i
Havre: i
25, 27==memccmmceacm———aa i - 25 30 55 40 80 50 90 —- 22 2.0 7.0
1
1
i TSR, -—— 25 30 55 35 80 50 90 -— 22 1.5 7.0
Kobar
- S - 25 33 4o 4o 65 -— -—- === 22 1.0 5.0
I
R et TP P ] -— 20 30 35§ 35 60 - ——— ---i 20 1.0 4.8
1
] ]
Lambeth: i | i ! !
R T T ! -—- -—- 15 ——l 20 -—— 25 -—- ---i -—- -—- -~
i
L O -—— -—- 15 -——- 20 ——— 25 -—- ---; -—— -— -——
Lohler | {
K bttt - -— 30 40 40 80 50 100} ---E -— 2.0 5.0
H i i i
K Lt EL T L T ! ---g -—-g 30 40i 40& 77 501 100§ ---i - 1-95 4.8
; I H 1 : H I

See footnote at end of table.




SOIL SURVEY
TABLE 2.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

68

™ ] ] ] ] ] o | [} ] ] o o [ o ]
> [~ . 1 ] ' ] ] . 1 ] ] ] . ] . ]
® o] v 1 [ 1 ’ t o ] [ ] 1 = = ¢ "= 1
p=] 12}
S L
- ™ NN © ©o o o o un o o @ o o n n o
r»m Nm o~ -— - o~ o — (] o~ - (Y] -— - -— - -— - —
— =
L4
[} t 3 ] ' ' ] ) ) ] b o [} ) ] ] [}
n o ] t ' ' ' ] 1 ] 1 ] ] o t ] ' ' 1
2 H|o ' ' g 1 [ ] ] ] ) ] ] ' ¥ [ ' ]
% 1
o
o
5. ] 1 1 [} ] ] ] ) ] ] ] ] [} ' ] ] '
« o ' 1 ] 1 ] ] ] ] ' ] ' 1 ' 1 ] 1 ]
w I=zlo 1 ? [ ] ' ] ] [ t t [ ' ' ' ' ' '
=3 =
0
' ] ] ] ] o [} ] | ] n ] [} b ' [
] 1 ] ] ] == 1 ' ] ] © ] ] [} [ '
| [ ' 1 ' ' ] ] ] ' 1 1 - '
sl
0
Fe ]
P T —— e e e e o]
o n o 1 ] [} =) ] ] ] ' V) [} ] 1 ] ]
T = 1 1 ] n ] ] ] ] ) 1 1 ] ' 1
= u_ ) ' b ] ] 1 ¥ ] ' ' [ ]
m
] ' ] ] ' o ] ] 1 ] [Te) n [} n o '
[ ] [ ] ' pv< ' t 1 ] ~ V-3 ] [Vo RV ]
I u_ ] ] [ ' t 1 t ' ] ' '
> 23]
o
—
f e e e e e e et e e e e e e o]
© ] o © o n o [= o o ~ o o N @ o o ©
-] 1 Mmoo om = o = ia) T M ot m ha) x ™ F T o
= u_ '
faa}
[3 3 1 ] ] [} | 7 ' ' ] ' ] ] [} ] ] '
) ] ] ] ) ' ] e} ) ] ] 1 ] ] ] 1 1 1
o T.u_ ] ' ' [l [ ] ] [ 1 t ] ' ' ' ' ]
© )
ot
2 -
FE) [ @ N o N o ) MmN o O [v-) (SR n o o
« ] oo M oNom 3 MmN o T ™M m ™M N
o |= u_ 1 1
£ =]
=
1 ] ' ' ] ] ) 1 | ] ] =r ' 1 [} ' 1
[ <] ] 1 ] [} ] ] ] [ 1 ] ] o~ ' ' t ' [
0 |0 [ 1 | 1 1 1 1 [ ' [ t 1 ) [ [ 1
@ ]
—
-
1) e e e o e e e e e e e e e = ]
] 1 ] ) ] 1 1 ) ] t t =) ] ' ] | '
o c [ 1 ] 1 t | ] ] ] ] ] ] ' ' ] ]
£ |=]o [ ] ] ] [ ' t | 1 ' ] = ] [ [ 1 ]
Q I~
o
] ] ] ] 3 t 1 [} ] | ’ 1 ] ' 1 1 ]
] 3 [} ] ] ] ] [l [l 1 ) 1 [} ] ' 1 1
] ] ] ] ] ] ] ] ' ] ] ] ] ' ) ' '
] ] ] ] ] ' ] ] ] ] ] ' ] [} 1 [} ]
] ] ] ' ' ' ] ] ] ) ] ] ] [ 1 ] )
[} ] ] ' ' ] 3 1 1 ¢ ] ] 1 ] ' t ]
[ ] ] ' ] ] ] ) ' ) ] ' ] 1 ' ] ]
o ' ] ] 1 ] 1 ' 1 ' ' ] ] ] 1 ] [} t
o~ [ ] ] ] ] ] ] 1 ' ] ' 1 [l ] [3 ] ]
@® O ] ] ] ' ' ] ] 1 1 ] ] ] ] [} ] ] b
o ' ] ' ] 1 [ ) ] 1 ] ] t ' ) ) ¥ t
o E [ ] ' 1 1 ] ] ] ' ] ' 1 ] t ' ] ]
E > [} [ ] ' ] i ] ] [ ) 1 1 [ 1 ] ] 1
@ o t ] ] ] ] 1 ] 1 1 ] 1 ] ] ' ] 1 [
I~ ' ] ' ] 1 1 ] [} 1 ) ] 1 ] [l 1 ’ [
a, ] [ ] ' 1 1 ] ] 1 [ ' ] 1 1 ] ] 1
- ® t ] ] ' 1 1 ] 1 1 ' ' ] ' 1 [l ' [
- E 1 ] ] 1 1 1 ] ' ] ] t ] ] [l 1 ] [
o ] [ ] ' 1 1 ] 1 ' ] ] ] 1 ] [ ) 1
(%2} ] 1 ] ] 1 ' ] ) ¥ ] 1 e O [l ] o 1t
' ] ] O] ] ] e ) L] 1 ' ] £ 1 ] e I O t
o § ®© 1§ [ o t ] @ ! @ | 1 ] ] © e ' o1 ]
o~ £ 1 =8 o~ =0 =3 I N w0 g~ x0 ] @ ! -
~MN g O @O ©O N @N £M T N N L0 LN W g~ © O
o om I oI N o~ SN @i 0N o~ N OW W GO O I~
s} - wn (75} [ = = B

See map unit description for the

1This map unit is made up of two or more dominant kinds of soil.

composition and behavior characteristics of the map unit.




69

Potential as habitat fore--

Absence of an entry indicates that the

STILLWATER COUNTY AREA, MONTANA
TABLE 3.--WILDLIFE HABITAT POTENTIALS

Potential for habitat elements

soil was not rated]

[See text for definitions of "good," "fair," "poor," and "very poor."
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See map unit description for the

1This map unit is made up of two or more dominant kinds of soil.

composition and behavior characteristics of the map unit.
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TASLE 4.--RECREATIONAL DEVELOPHMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for defihitions
of "slight," “moderate,” and “severe." Absence of an entry indicates that the soil was not rated]

too clayey. percs slowly,

too clayey.

Moderate:
too clayey.

Severe:
depth to rock.

Moderate:
too clayey.

Moderate:
too clayey.

Sinnigam parte-----

¥
1
Soil name and ! Camp areas Picenic areas Playgrounds Paths and trails
‘map symbol E
i
Absarokee: !
lecrrerrermeeccaccan- {Moderate: Moderate: Moderate: Moderate:
| perecs slowly, too clayey. slope, too clayey.
| too clayey. perecs slowly,
H too clayey.
)
I
Pmemmm—— crmmm———— ---=}Moderate: Moderate: Severe: Moderate:
| slope, slope, slope. too clayey.
| percs slowly, too clayey.
| too clayey.
]
]
13: |
Absarokee part----<|Moderate: Moderate: Moderate: Moderate:
| percs slowly, too clayey. slope, too clayey.
1
i
I
]
]
]
1
]
]
1
]
]
]
t

depth to rock.

Ty,

Absarokee part----- iModerate: Moderate: Severe: Moderate:
{ slope, slope, slope. too clayey.
| percs slowly, too clayey.

i too clayey.
1
]

Sinnigam parte----- {Moderate: Moderate: Severe: Moderate:
| slope, slope, slope, too clayey.
| too clayey. too clayey. depth to rock.

]
T5u: b

Absarokee part-----|Severe: Severe: Severe: Severe:
! slope. slope. slope. slope.
]

Sinnigam part-ee--a |Severe: Severe: Severe: Severe:

slope. slope. slope, slope.
depth to rock.
16:
Absarokee part-----jModerate: Moderate: Severe: Moderate:
percs slowly, too clayey. slope. too clayey.
| too clayey.
1
t
Amherst parte------ 1Slighteccccccmcaacaaa 1Slighteecccmaaa ~w~--=!Severe: Slight.
‘ ! slope,
E depth to rock.
]
Castner part------- 1Slighteccmcmcnaea cewe=}Slighteccmcamcacnnaan Severe: Slight.
! ) depth to rock,
1 i slope.
] ]
1 ]
Absher: ! i .
Toweremeem— e ————— |Severe: {Severe: Severe: Severe:
| percs slowly, | dusty. percs slowly, dusty.
| dusty. E dusty.
]
1 ]
Amherst: E E
H i |
Amherst parte------ {Moderate: {Moderate: Severe: Slight.
slope. | slope. slope,
]
]
]
]

See footnote at end of table.
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TABLE 4.--RECREATIONAL DEVELOPMENT~--Continued

Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Amherst--continued
Absarokee part--e-- Moderate: Moderate: Severe: Moderate:
| slope, slope, slope. too clayey.
percs slowly, too clayey.
too clayey.
Castner parte-e=-e--- Moderate: Moderate: Severe: Slight.
slope. slope. depth to rock,
slope.
Assinniboine:
P, ———mme—m———— |Moderate: Moderate: Severe: Slight.
slope. slope. slope.
T10:

Assinniboine part--|Moderate: Moderate: Severe: Slight.
slope. slope. slope.

Rentsac part--ecece-- Moderate: Moderate: Severe: Moderate:
slope, slope, depth to rock, small stones.
small stones. small stones. small stones,

slope.
Attewan: )
LR alal me=e-|Slight-mcccccmcaccaaa Slight-ceccccccmcauaa Moderate: Slight.
slope.
12emccccccaccnaa «w-==}{Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness.
113:

Attewan partee-----}Slight-cecccccaaaa ==e}Slighteccccccccadaaa- |Moderate: {Slight.

slope.

Beaverell parte=--- Moderate:> Moderate: Severe: Moderate:

Beaverell:

Birney:
ELH
Birney parte----«--

Yawdim part--------

Rock outerop part--

Bonfri:
T16:
Bonfri parte----=---
Lambeth part-------
7:
Bonfri parte-ece----
Lambeth parte=------

See footnote at

small stones.

Severe:
small stones.

Severe:
slope.

Severe:
slope.

[Moderate:
percs slowly,

Severe:
percs slowly.

Moderate:
slope,
percs slowly.

Severe:
percs slowly.

end of table.

small stones.

Severe:
small stones.

Severe:
slope.

Severe:
slope.

Slighte—meccceeaaneaaa

Moderate:
dusty.

Moderate:
slope.

Moderate:
slope,
dusty.

small stones.

Severe:
small stones.

Severe:
slope,
small stones.

Severe:
depth to rock,
slope.

Severe:
slope.

Severe:
percs slowly.

Severe:
slope.

{Severe:

slope,
percs slowly.

small stones.

Severe:
small stones.

Severe:

slope.

Severe:
slope.

Slight.

Slight.
Slight.

Slight.
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TABLE 4.-~RECREATIONAL DEVELOPMENT--Continued

Soil name and Camp areas Picnic areas Playgrounds Paths and
map symbol
Garlet: ]
T18%; | !
Garlet partee-c---- |Severe: Severe: [Severe: |Severe:
slope. | slope.- slope. ! slope.
!
Sebud parte-----e-- Severe: |Severe: Severe: . |Severe:
slope. slope. slope. slope.
Glendive: ]
10mcmmccacccccccnana=- |Moderate: Moderate: Moderate: Moderate:
dusty. dusty. slope, dusty.
dusty.
20mmmmmre e e cr e e ——a——— Severe: Moderate: Moderate: Moderate:
floods. floods, floodsy dusty.
dusty. dusty.
Grail: i i !
21ecmmcccc e e a———— |Moderate: |Moderate: Moderate: Moderate: .
too clayey, too clayey. slope, too clayey.
percs slowly. too clayey,
; percs slowly.
2Pemcncncccennren e ——— Moderate: Moderate: |Severe: Moderate:
too clayey, too clayey. | slope. too clayey.
percs slowly. }
Harlem |
-1 TSI Moderate: Moderate: {Moderate: Moderate:
too clayey, too clayey. | too clayey, too clayey.
percs slowly. ! | percs slowly. ]
{ i
2lemcmcccm e m e ———— Severe: |Moderate: {Moderate Moderate:
floods. floods, | floods, too clayey.
too clayey. | too clayey.
Havre: :
o] YA Moderate: Moderate: Moderate: Moderate:
dusty. dusty. dusty. dusty.
2bmememcnemem e a———— Moderate: Moderate: Moderate: Moderate:
dusty. dusty. slope, dusty.
dusty.
2T wmmmnmn e ——e—————— Severe: |Moderate: Moderate: Slight.
floods. | floods. floods.
Hilger:
1284
Hilger parf--—------ Severe: Severe: Severe: Severe:
slope. slope. slope, slope.
small stones.
|
Castner parte-ece--- |Severe: Severe: Severe: [Severe:
slope. | slope. slope, | slope.
depth to rock,
large stones.
Rock outcrop part-=- -—- —— l -—— ———
Kobar: !
20emm e me————————— ~|Moderate: |Moderate: {Moderate: Moderate:
percs slowly, too clayey. | slope, too clayey.
too clayey. too clayey,
percs slowly.
{1 TR ~{Moderate: Moderate: Severe: Moderate:
| peres slowly, too clayey. slope. too clayey.
too clayey. }
Lambeth:
3lemcnccccncccacacn~- Severe: Moderate: Severe: Moderate:
percs slowly. slope, slope, dusty.
percs slowly.

See footnote at end of table.

| dusty.
}




STILLWATER COUNTY AREA, MONTANA

TABLE 4.-~RECREATIONAL DEVELOPMENT--Continued

small stones. small stones. small stones. small stones.

Moderate:
small stones.

Severe:
small stones.

Moderate:

small stones.

I

1

1
Lolo parte--—-e-----}Moderate:

| small stones.
]
]
1

. ] ]
] ]
Soil name and Camp areas Picnic areas 1 Playgrounds } Paths and trails
map symbol | !
i :
i i
Lambeth: ! ' i
132: \ i 1 i
Lambeth part------- {Moderate: {Moderate: |Severe: {Moderate:
\ dusty. | slope, | slope, | dusty.
E E dusty. E percs slowly. 1
]
1 1 1 1
Rentsac part------- iModerate: I{Moderate: |Severe: 1Slight.
| slope. ! slope. ! slope, i
| | ! depth to rock.
: : : |
33: 1 ! 1
Lambeth partee----- iModerate: iModerate: |Severe: : Moderate:
| dusty. ! slope, | slope, dusty.
E i dusty. | perecs slowly.
) ]
i ] ]
Yawdim parteeccece-- {Moderate: {Moderate: |Severe: Moderate:
! too clayey. } too clayey. | depth to rock, too clayey.
i : ! slope.
' ! !
Lardell: | ! ]

R R it Severe: iSevere: |Severe: Severe:

wetness. ; wetness. ; wetness. wetness.
] ]
Lohler: i ]

35, 30eccecaacccccaaa Moderate: |Moderate: |Moderate: Moderate:
too clayey, | too clayey. | too clayey, too clayey.
perecs slowly. ! ! perecs slowly.

] 1 ]
] I ]
Lolo: | ]

137: ! '

Lolo parte-ceaccecaca- Moderate: {Moderate: |Severe: Moderate:
1 1
1 \
] ]
] I
] ]
! |
] 1
] ]
] [}
1 ]
i ]
{ ]
] ]
] ]
] 1
] ]
] )
] I
(] 1
] ]
| :
\ |
]

138*: i
Lolo parteececceceac-- |Severe: Severe: Severe: Severe:
i small stones. small stones. small stones. small stones.
. ]
Nesda partee---e-aa Moderate: Moderate: Severe: Moderate:
small stones. small stones. small stones. small stones.
Lonna: !
30eccccmc e 18light-cmccmcccaaa ~e=}Slightewecacccccccacaa {Moderate: Slight.
: } ! slope.
[] ]
1 ]
1Y P emmccecanan -iModerate: IModerate: | Severe: Slight.
slope. ! slope. | slope.
] ] 1
] ] ]
McKenzie: ! ! !
R ———eeccem—a- |Severe: |Severe: |Severe: Severe:
| floods, | floods, | floods, too clayey.
| peres slowly, ! too clayey. | peres slowly,
E too clayey. E E too clayey.
] ] ]
Rentsac: ] ! i
§Pecmccccccrccccnaan -iSevere: {Severe: |Severe: Moderate:
| slope. i slope. | slope, slope.
E E E depth to rock.
] ] L]
Rock outecrop: ] ' ]
Ty3*: ! ! ]
Rock outcrop part--| ——— i ——- H —— -
] [] ] 1
) ] ] 1
Castner part-------|Severe: |Severe: |Severe: |Severe:
| slope. { slope. | depth to rock, i slope.
| ! ! slope.
! | |
Tyys, i i i
Rock outcrop part--! -e- i - s - ---
L [ ]

See footnote at end of table.



78

SOIL SURVEY

TABLE 4.-~-RECREATIONAL DEVELOPMENT--Continued

|

Soil name and Camp areas Picnic areas Playgrounds Paths and trails
map symbol
Rock outerope«-
continued
Garlet part--------|Severe: Severe: Severe: Severe:
slope. slope. slope. slope.
Tysw,
Rock outcrop part-- - ——— ——— -———
Yawdim partee-—e--- Severe: Severe: Severe: Severe:
slope. slope. depth to rock, slope.
slope.
Sebud
L L L L P Moderate: Moderate: Severe:. Moderate:
slope, slope, slope, small stones,
small stones, small stones, large stones, large stones.
large stones. large stones. small stones.
L Severe: Severe: Severe: Severe:
slope. slope. slope, slope.
large stones,
small stones.
Tygw:
Sebud part-e-c-ca«- Severe: Severe: Severe: Severe:
slope. slope. slope, slope.
large stones,
small stones.
Cheadle part---w--- Severe: Severe: Severe: Severe:
slope. slope. slope, slope.
depth to rock.
Shane .

§Qecmmcmc e m e Severe: Moderate: Severe: Moderate:
percs slowly. | too clayey. slope, too clayey.

percs slowly.

50ecccccnmanaa= —————— Severe: Moderate: Severe: Moderate:
percs slowly. slope, slope, too clayey.

too clayey. percs slowly.

151:

Shane part---—=w-—ew-- Severe: Moderate: Severe: Moderate:
percs slowly. too clayey. slope, too clayey.
percs slowly.
Cabba parte--=----- Moderate: |Moderate: Severe: Moderate:
too clayey. | too clayey. slope, too clayey.
| depth to rock.
Shawa:

Flesvcccccccccccnacaa Moderate: Moderate: Moderate: Moderate:

too clayey. too clayey. slope, too clayey.
too clayey.
Tanna:

B53eccecccmcccm e Moderate: Moderate: Moderate: Moderate:
percs slowly, too clayey. slope, ) too clayey.
too clayey. depth to rock,

too clayey.

Slescecacccccccccnan- Moderate: Moderate: Severe: Moderate:
slope, slope, slope. too clayey.
percs slowly, too clayey.
too clayey.

55:

Tanna part-------ca Moderate: Moderate: Severe: Moderate:
percs slowly, too clayey. slope. too clayey.

too clayey.

See footnote at end of table.




STILLWATER COUNTY AREA, MONTANA

Torrifluvents part-

Camborthids part---

79
TABLE 4.--RECREATIONAL DEVELOPMENT--Continued
]
Soil name and Camp areas Pienic areas i Playgrounds Paths and trails
map symbol !
I
i
Tanna--continued ] '
Beenom part-ee----- {Slighteeeeaa- wmemeee=]Slightemeax ——mm——— --|Severe: {Slight.
| | slope, 1
i ! depth to rock. !
] 1
] ] ]
156: ! . ' |
Tanna part-seeec--e iModerate: Moderate: |Severe: iModerate:
| slope, slope, | slope. | too clayey.
| peres slowly, too clayey. ! |
| too clayey. ] ]
] I [
1} 1 1
Rentsac parteeecea- IModerate: Moderate: |Severe: Slight.
| slope. slope. | slope,
E a depth to rock.
1 1
Rentsac partee-ee-a tModerate: Moderate: i Severe: Moderate:
| slope, slope, { small stones, | small stones.
E small stones. small stones. slope.
Torrifluvents: E
157%; |
i
1
t
1
]
|
Turner: !
58accccmcc e
5Qecce- cm—————— ———ee-
[ R . cmmm—ee

Ustifluvents:
161%;
Ustifluvents parte-
Fluvaguents parte--
162%;
Ustifluvents part--

Ustochrepts parte--

Wayden:
163#%;
Wayden parte--e-- -
Castner parte------
Winkler:
oy,
Winkler partee-----

Hilger part---ece--o

See footnote at en

|Moderate:
too clayey.

Moderate:
too clayey.

|Moderate:
slope,

too clayey,
large stones.

Severe:

]
]
]
1
]
]
(]
]
]
]
]
]
1
]
]
)
[]
]
| wetness.

Severe:
slope.

Severe:
slope.

Severe:
slope.

d of table.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
slope,
too clayey,
large stones.

Severe:
wetness.

Severe:
slope.

Severe:
slope.
Severe:

slope.

Severe:
sl pe.

Moderate:
slope,
too clayey.

Severe:
slope.

Severe:
slope,
large stones.

Severe:
wetness.

Severe:
depth to rock,
slope.

Severe:
depth to rock,
slope.

Severe:
slope,
small stones.

Severe:
slope,
small stones.

1
]
]
b
i
[}
t
]
1
]
]
]
i
1
1
]
]
t
[l
[}
]
[}
]
1
1
[l
]
]

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
large stones,
too clayey,
large stones.

Severe:
wetness.,

Severe:
slope.

Severe:
slope.
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TABLE Y4.--RECREATIONAL DEVELOPMENT--Continued

Rock outcrop

part.

percs slowly.

] [] 1
] ] ]
Soil name and H Camp areas ! Picnic areas i Playgrounds Paths and trails
map symbol ] ! |
i d i
T T T
] ] ]
Winkler: _ ' ! ]
Rock outcrop part--| .- { - E ——— ——-
i ] t
1 ] 1 ]
Work: ' i i
[ T ————— 1Slight—cecemaeax “=e=miSlightececcccaca- ----|Severe: Slight.
! i ! slope.
! i 1
fhmemcnnmmem—— eeea--=!Moderate: |Moderate: {Severe: Slight.
{ slope. ! slope. | slope. !
1 ] ] )
I ] 1 ¥
Yamac: H | ! ]
[ SR ————— cewe=!Slightecccmanan 18light-mcmacacaa- wmee!Slightemeeceemaeaaaa-]Slight.
t ] ] )
[} ] 1] 1
fBamcccccccnen cemeee=!Slight ecemccaaa 1Slightececennaaaa ~-=-}Moderate: {Slight.
| i ! slope. !
] : i i
(0] PR AR cweac=lSlighteenccceeax 1Slight-ccaeeaaa ~=w-e-|Severe: {Slight.
| ) 1 ! slope. !
] ! i 1
(o [ cemmm——— -~-1Moderate: iModerate: |Severe:. 1Slight.
} slope. | slope. | slope. !
] ] 1 ]
] ! i ]
Yawdim: ] ] ) |
171%: : | | d !
Yawdim partee------|Severe: |Severe: |Severe: |Severe:
| slope. | slope. ! depth to rock, | slope.
i ! ! slope. !
: ] ! )
Lambeth part-------|Severe: |Severe: {Severe: |Severe:
slope. \ slope. ! slope, | slope.
(] ] L]
| i |
| | |
\ i ;

]
]
[l
]
1
]
1
]
]
]

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior characteristics of the map unit.



[Some terms that describe restrictive soil features are

STILLWATER COUNTY AREA, MONTANA

TABLE 5.--BUILDING SITE DEVELOPMENT

defined in the Glossary.

81

See text for definitions

of "slight," "moderate," and "severe," Absence of an entry indicates that the soil was not rated]
! Dwellings ! Dwellings ! Small .
Soil name and H Shallow without 1 with ! commercial Local roads
map symbol E excavations basements E basements E buildings and streets
’ i T T
Absarokee: ! 1 1
lececaa B i -==e-|Severe: Severe: iSevere: |Severe: Severe:
{ depth to rock, shrink-swell, ! depth to rock, | shrink-swell, shrink-swell,
| too elayey. low strength. ! low strength, ! low strength. low strength.
E E shrink-swell. E
1 ] ]
2~emmeee creeecw-===|Severe: Severe: |Severe: |Severe: Severe:
| depth to rock, shrink-swell, ! depth to rock, | slope, shrink-swell,
too clayey. low strength, i low strength, i low strength, low strength.
shrink-swell. shrink-swell.
13: |
Absarokee part---|Severe: Severe: Severe: Severe: Severe:
depth to rock, shrink-swell, { depth to rock, | shrink-swell, shrink-swell,
1

Sinnigam par

14
Absarokee pa

tece=

rte--

too clayey.

Severe:
depth to rock,
small stones.

Severe:
depth to rock,
too clayey.

Sinnigam part----|Severe:

T5#;
Absarokee pa

Sinnigam par

16:

rte--

[

depth to rock,
small stones.

Severe:

slope,

depth to rock,
too clayey.

|Severe:

| slope,

depth to rock,
small stones.

Absarokee part---|{Severe:

Amherst part
Castner part

Absher:
Towecsccnen- -

Amherst:
18:
Amherst part

depth to rock,

]
]
1
]
]
]
]
]
]
]
{
| too clayey.

Severe:
depth to rock.

Severe:
depth to rock,
small stones,

Severe:
too clayey.

|Severe:
depth to rock.

[}
]
]
]
1
1

See footnote at end of table.

t
[}
i
[}
]
]
1
[}
T
[}
]
]
]
1
[}
[}
]
[}
]
)
]
[}
]
]
]
[}
t
1
]
[}
]
]
]
I
]
1
]
]
[
[}
[
i
]
[}
1
1
]
]
]
]
]
!
[}
1
t
i
]
[}
]
]
]
[}
]
[}
1
]
]
]
]
[}
]
]
]
[}
[}
1
1
[}
]
]
'
]
1
1
]
]
1
]
]
\
]
]
]
[}
]
t
1
i
]
[}
]
[}
[l
]
]
[}
H
I
]
1
[}
[}
[l
[}
]
]
i
1
]
[}
1
)
]
]
1
]
1
]
I
1
I
|
1
]
]
i
[}
]
[}
}
i
1
\

low strength.

Severe:
depth to rock.

Severe:
shrink-swell,
low strengtn.

Severe:
depth to rock.

Severe:
slope,
shrink-swell,
low strength.

Severe:
slope,
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:
depth to rock.

Severe:
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:
depth to rock.

low strength,
shrink-swell.

Severe:
depth to rock.

Severe:

depth to rock,
low strength,
shrink-swell.

Severe:
depth to rock.

Severe:

slope,

depth to rock,
shrink-swell.

Severe:
slope,
depth to rock.

Severe:

depth to rock,
low strength,

shrink-swell.

Severe:
depth to rock.

Severe:
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:
depth to rock.

]
[}
[}
]
[}
1
t
1
1
1
[}
]
]
]
[}
[}
[}
1
[}
+
i
1
]
t
\
]
]
]
[}
[}
1
t
b
]
]
[}
[}
[}
]
]
[l
[}
]
]
L}
[l
[}
t
]
1
]
]
[}
¢
]
]
]
]
[}
[
1
[}
[}
]
[}
1
i
1
]
[}
[}
t
I
]
[}
]
[}
[}
}

low strength.

Severe:
‘depth to rock.

Severe:
slope,
low streéength,
shrink-swell.

| Severe:

slope,
depth to rock.

Severe:
slope,
low strength,
shrink-swell.

Severe:
slope,
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:
depth to rock.

Severe:
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:
slope,
depth to rock.

ow strength.

Severe:

e
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:.
depth to rock.

e
slope,

shrink-swell,
low strength.

Severe:
slope,
depth to rock,

Severe:
shrink-swell,
low strength.

Severe:
depth to rock,
low strength.

Severe:
depth to rock.

Severe:
shrink-swell,
low strength.

Severe:
depth to rock,
1

(]
]
1
]
!
]
]
1
LN
|
t
1
1
]
1
]
1
I
1
]
]
]
]
]
(]
1
1
]
[
1
]
]
]
]
4
t
]
]
t
t
t
]
]
]
]
]
]
]
]
]
]
]
]
1
]
]
]
]
]
]
]
]
1
]
]
i
]
]
]
]
]
[
]
]
i
[]
]
]
]
]
]
1
1
]
[
]
]
|
1
i
]
]
]
1
]
]
'
]
]
1
]
3
4
]
]
1
]
]
]
]
]
]
]
i
]
I
1
]
i
1
1]
1
]
]
1
[}
]
)
]
1
)
|
|
1
I
]
]
i
! low strength.
1

1
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TABLE 5.--BUILDING SITE DEVELOPMENT--Continued
! ' Dwellings ) Dwellings ) Small |
Soil name and i Shallow ] without ! with | commercial i Local roads
map symbol i excavations E basements 5 basements 5 buildings 5 and streets
; : ; : :
] 1 ] ] ]
Amherst--continued | { | 1 {
Absarokee part---|{Severe: {Severe: | Severe: | Severe: }Severe:
| depth to rock, | shrink-swell, { depth to rock, | slope, | shrink-swell,
{ too clayey. { low strength. i low strength, | low strength, } low strength.
! } E shrink-swell. E shrink-swell. E
[] 1
] ] ] ] 1
Castner parte----|Severe: {Severe: |Severe: {Severe: |Severe:
| depth to rock, | depth to rock. | depth to rock. | slope, { depth to rock.
s small stones. 5 : 5 E depth to rock. i
] [ L] ] ]
Assinniboine: 1 ] ] ! i
Jewemcovmcnccnnaaa «|Moderate: {Moderate: {Moderate: |Severe: iModerate:
! slope. ! slope. { slope, ! slope. { slope,
i ; 5 shrink-swell. E 3 frost action.
]
t 1 1 ] 1
110: | i ] ' |
Assinniboine part{Moderate: IModerate: {Moderate: |Severe: {Moderate:
| slope. | slope. { slope, i slope. | slope,
E E E shrink-swell. E 5 frost action.
3 ] ] 1 1
Rentsac parte----}Severe: |Severe: |Severe: iSevere: |Severe:
| depth to rock, | depth to rock. | depth to rock. | slope, { depth to rock.
! small stones. E E i depth to rock. i
] 1 ] ] ]
Attewan: ) b 1 i ]
1lemcccccacacana===|Severe: |Moderate: 1Slightecccena- wewi{Slighteccecceca-a-|Moderate:
| cutbanks cave, | frost action. H ! | frost action,
| small stones. i i E | low strength.
1 1 ]
] [] 1 ] 1
12eccccccccccccccnn |Severe: |Severe: {Severe: |Severe: |Severe:
| wetness, | wetness. ! wetness. | wetness. | wetness.
! cutbanks cave, | { !
{ small stones. ! ! !
| ! i H
113: ! ) ! i |
Attewan parte----|Severe: 1Slightecceccccnnaa 18light eemccmcnaea 1Slightececccccaaas {Moderate:
| cutbanks cave, | | 1 | frost action,
E small stones. E E E low strength.
] ] ] 1
Beaverell part---{Severe: 1Slightecmececcaan 181ightccmcccccana Slighteceecncocnae {Moderate:
! cutbanks cave, | ! ) | frost action.
! small stones, ! i i !
E too sandy. E E ) !
]
] ] ] ]
Beaverell: H ! ! !
/T cmeemmec-e==|Severe: 1Slighteeccccacaa- 1Slighteeccecccean Moderate: iModerate:
{ cutbanks cave, | H | slope. i frost action.
! small stones, H ] i '
| too sandy. H ! | H
' : i i ]
Birney: ! | | | !
T15%; | i ! i
Birney parte-----}Severe: }Severe: {Severe: |Severe: |Severe:
’ slope, ! slope. | slope. ! slope. | slope.
small stones. 3 E E |
1
] ] ] 1
Yawdim parte-----|Severe: {Severe: |Severe: |Severe: |Severe:
! too clayey, | shrink-swell, | shrink-swell, { shrink-swell, | shrink-swell,
| slope. ! low strength, ! low strength, ! low strength. ! low strength,
H ! slope. E slope. i ) i slope. -
]
] ] L] ]
Rock outcrop part -——- i -—- E ———- E ——— i _—
) 1) 4 )
Bonfri: ] i | !
116: ! | ! '
Bonfri part------{Moderate: {Moderate: {Moderate: {Moderate: |Severe:
depth to rock, | shrinkeswell. | depth to rock, | slope, | low strength.
too clayey. i i shrink-swell. i shrink-swell. i
1 ] ] 1

See footnote at end of table.
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! Dwellings [ Dwellings ! Small ]
Soil name and Shallow i without ! with : commercial \ Local roads
map symbol excavations ! basements ! basements ! buildings | and streets
] ] ] (]
_ | ; s %
Bonfri--continued | ! i ! '
Lambeth part----- 18lighteceecreecea|{Slighteccccacaaca!Slight emcccmneae iModerate: |Moderate:
| H ! | slope. } frost action,
i i | : | low strength.
| ! : :
117: ! i 1 1
Bonfri part------ iModerate: Moderate: {Moderate: |Severe: {Severe:
| slope, ! slope, | slope, slope. | low strength.
! depth to rock, | shrink-swell. depth to rock, 1
i too clayey. ! shrink-swell. |
]
] i
Lambeth part-----{Moderate: Moderate: Moderate: Severe: iModerate:
| slope. slope. slope. slope. | slope,
! ! frost action,
E E E E E low strength.
] ] 1 1 ]
Garlet: | ! ! !
118%; 1
Garlet parte----- {Severe: Severe: Severe: Severe: Severe:
i slope. slope. slope. slope. slope.
]
Sebud parte-ece--- iSevere: Severe: Severe: Severe: Severe:
§ slope. | slope. 5 slope. slope. slope.
| 1
Glendive: i ! !
10ccccdcecrcccaaaa- 1Slighteeececeann= {Severe: | Severe: | Severe: Moderate:
! | floods. | floods. | floods. frost action,
| | i | { floods,
! | ! ! i low strength.
[] ] 1 [ ]
] ] 1 ) ]
20=ceana cemeeem———— !Severe: |Severe: |Severe: |Severe: {Severe:
| floods. | floods. ! floods. | floods. | floods.
] 1 ] ] ]
] 1 ] ] ]
Grail: ! ! | ] |
21, 22ecemccccccca-" iModerate: |Moderate: |Moderate: iModerate: {Moderate:
{ too clayey. | shrink-swell. } shrink-swell. | shrink-swell. { shrink-swell.
] ] 1 ] [ -
i ] I ] ]
Harlem: | ! ] ] |
23ewrememccccnaaaan Severe: | Severe: |Severe: |Severe: Severe:
too clayey. { floods, \ floods, i floods, shrink-swell,
| shrink-swell, | shrink-swell, | shrink-swell, low strength.
i low strength. ! low strength. i low strength.
] {
] ] t
2leccccccccnccrcea- Severe: {Severe: |Severe: | Severe: Severe:
| too clayey, | floods, | floods, ! floods, floods,
{ floods. | shrink-swell, | shrink-swell, | shrink-swell, shrink-swell,
i ! low strength. i low strength. ! low strength. | low strength.
] 1 ] ]
] ] ] ]
Havre: ! '
25, 20ecceccccccaaa Moderate: |Severe: Severe: {Severe: HModerate:
| floods. | floods. floods. | floods. frost action,
i | 1 ! low strength.
] ] ]
1 ] ]
2Temmemcccccaa ~w=ae!Severe: |Severe: Severe: | Severe: {Severe:
floods. ! floods. floods. | floods. | floods.
1 1
+ ]
Hilger: ] !
128%; | :
Hilger parteee--- Severe: |Severe: Severe: | Severe: Severe:
i slope. | slope. ! slope. | slope. | slope.
] | ] } | !
I ] ] I i
Castner parte---- |Severe: | Severe: |Severe: |Severe: |Severe:
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock,
| slope, | slope. | slope. | slope. ! slope.
! small stones. ! ! i
] ] 1 ] ]
] ] 4 ) 1]
Rock -outcrop { ! ! ] |
part-eeccecearcaa ! - ] ——- i —— ! —_— | -—-
] ] ] t
] ] ] 1

See footnote at end of table.
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TABLE 5.--BUILDING SITE DEVELOPMENT--Continued
! ! Dwellings ] Dwellings ! Small P
Soil name and ! Shallow ! without H with ! commercial ! Local roads
map symbol i excavations E basements 5 basements 5 buildings { and streets
]
¢ | : - :
] ] ] ] ]
Kobar: \ { \ \ \
29, 30ccmcccemcnaa- |Severe: | Severe: |Severe: {Severe: |Severe:
| too clayey. | shrink-swell, ! shrink-swell, \ shrink-swell, | shrink-swell,
: ! low strength. | low strength. ! low strength. ! low strength.
| ! } H H
Lambeth: 1 ' | ' |
3leecmmccncanaeaaaa=|Moderate: {Moderate: |Moderate: |Severe: {Moderate:
| slope. | slope. | slope. slope. i slope,
! H H { frost action,
! 1 ' ! low strength.
132:
Lambeth parte---- Moderate: Moderate: Moderate: Severe: Moderate:
. slope. { slope. slope. | slope. | slope,
| ' | frost action,
! H ! low strength.
Rentsac parte----;Severe: Severe: Severe: Severe: Severe:
depth to rock, depth to rock. depth to rock. slope, depth to rock

3

Lar

Lol
13

'3

small stones.

]
]
]
I
3: i
Lambeth part-----{Moderate:
! slope.
!
]
]
!
Yawdim part------}Moderate:
i too clayey.
| depth to rock.
]
]
dell: ]
. |Severe:
| wetness,
E cutbanks cave.
]
ler: ]
, 3bemcccaacaaaoaa {Severe:
| too clayey.
(]
]
]
(]
]
o: i
7: |
Lolo part---e---- iSevere:

small stones.

Severe:
small stones.

Lolo partee-eecae-

8

Lolo part-eeee-a-|Severe:
floods,
small stones,
wetness.

Nesda parte------{Severe:
floods,

3

| small stones,
| cutbanks cave,.
]

]

]

See footnote at end of table.

Moderate:
slope.

Severe:
shrink-swell,
low strength.

Severe:
floods,
wetness.

Severe:
low strength,
floods,
shrink-swell.

Slightemmmaea ——

Slighteecaccaceaao

Severe:
floods),
wetness.

Severe:
floods.

Moderate:
shrink-swell,
low strength,

e o 4 1 T o e e o . o B o S e ) A A . S . o A A A e o

Moderate:
slope.

Severe:

shrink-swell,
low strength.

Severe:
floods,
wetness.

Severe:

low strength,

floods,

shrink-swell.

Slightemeecrocene

Slighteccccnncaaa

Severe:
floods,
wetness.

Severe:
floods.

Moderate:

shrink-swell,
low strength.

depth to rock.

Severe:
slope.

Severe:
shrink-swell,
low strength.

Severe:
floods,
wetness.

Severe:
low strength,
floods,
shrink-swell.

Slightemacacmaen-

Slightececmmennan

Severe:
floods,
wetness.

Severe:
floods.

Moderate:
slope,
shrink-swell,
low strength.

Moderate:
slope,
frost action,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
wetness.

Severe:
low strength,
floods,
shrink-swell.

Moderate:
frost action,
low strength.

Moderate:
frost action,
low strength.

Severe:
floods,
wetness.

Severe:
floods.

Moderate:

low strength,
shrink-swell,
frost action.
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TABLE 5.--BUILDING SITE DEVELOPMENT--Continued
| f Dwellings { Dwellings { Small {
S0il name and Shallow ! without with { commercial } Local roads
map symbol excavations basements basements buildings and streets
Lonna:
L et talaer |Moderate: |Moderate: {Moderate: Severe: Moderate:
slope. | slope, | slope, slope. slope,
| shrink-swell, ! shrink-swell, | | shrink-swell,
low strength. low strength. low strength.
McKenzie:

L Severe: Severe: Severe: Severe: Severe:
floods, floods, floods, floods, low strength,
too clayey. | low strength, low strength, low strength, shrink-swell,

shrink-swell. shrink-swell. shrink-swell. floods.
Rentsac:
--------------- Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, slope, slope,
depth to rock, depth to rock. depth to rock. depth to rock. depth to rock.
small stones.
Rock outerop: |
1u3u:

Rock outcrop

part-——-c-c-c--

Castner part---

Tyys,
Rock outcrop

part--—c———cc---

Garlet part-----

Tyse .
Rock outcrop

parte-e—ececae--

Yawdim part----

Tyge:

Sebud partee---

Cheadle part---

Severe:

slope,

depth to rock,
small stones.

Severe:
slope,
cutbanks cave,
small stones.

Severe:
slope.

!

|Moderate:

| large stones,
slope,

too clayey.

Severe:
slope.

Severe:
slope.

Severe:-

slope,

depth to rock,
small stones.

Severe:
too clayey.

See footnote at end of table.

Severe:
slope,
depth to rock.

Severe:
slope.

Severe:
shrink-swell,
low strength,
slope.

Moderate:
large stones,
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope,
depth to rock.

Severe:
‘shrink-swell,
low strength.

Severe:
slope,
depth to rock.

Severe:
slope.

Severe:
shrink-swell,
low strength,
slope.

Moderate:
slope,

large stones,
shrink-swell.

Severe:
slope.

Severe:
slope.

Severe:
depth to rock,
slope.

Severe:
shrink-swell,
low strength.

Severe:
slope,
depth to rock.

Severe:
slope.

Severe:
shrink-swell,
low strength,
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Severe:
slope,
depth to rock.

Severe:
low strength,
shrink-swell.

Severe:
depth to rock,
slope..

Severe:
slope.

Severe:
shrink-swell,
low strength,
slope.

Moderate:
slope,
frost action,
low strength.
|
Severe:
slope.

Severe:
slope.

Severe:
slope,
depth to rock.

Severe:
shrink-swell,
low strength.




small stones.

Torrifluvents:
157%:
Torrifluvents

Camborthids part-

Turner:
58eccmecccecenene— Severe:
. small stones,

cutbanks cave,

Severe:
floods.

Moderate:
shrink-swell,
low strength.

Severe:
floods.

Moderate:
shrink-swell.

depth to rock.

Severe:
floods.

Moderate:
frost action,
low strength,
shrink-swell.

Severe:
low strength.

86 SOIL SURVEY
TABLE 5.--BUILDING SITE DEVELOPMENT--Contfnued
! ! Dwellings ! Dwellings [ Small '
Soil name and ! Shallow b without ! with H commercial ' Local roads
map symbol ! excavations ! basements E basements 5 buildings 5 and streets
[ i
i i r i E
Shane: ! ! | ' i
50emmeee= cmmemeen—= |Severe: iSevere: |Severe: | Severe: |Severe:
! too clayey. | shrink-swell, | shrink-swell, | slope, | shrink-swell,
H | low strength. | low strength. | low strength, | low strength.
1 1 i | shrink-swell. 1
| i ' i |
T51: ' ] ] H '
Shane parte-ce---- {Severe: | Severe: |Severe: |Severe: iSevere:
\ too clayey. | shrink-swell, | shrink-swell, i low strength, ! shrink-swell,
! E low strength. i low strength. i shrink-swell. i low strength.
]
] ] 1 ] ]
Cabba parteee-e-- |Moderate: iModerate: iModerate: |Moderate: |Moderate:
! depth to rock. | frost action, | depth to rock. | slope, } frost action,
! { depth to rock. | | depth to rock, | depth to rock.
! H | | frost action. !
i i i i |
Shawa : ! H ! i 1
§lemcmmcaccccnacmn= 'Moderate: |Moderate: iModerate: iModerate: |Moderate:
! too clayey. | low strength, ! low strength, | slope, | low strength,
! | shrink-swell. \ shrink-swell. | low strength, | frost action,
! ! ! ! shrink-swell. ! shrink-swell.
] 1 ] ] ] .
Tanna: i i E i E
53eccccccemmronoan— iModerate: |Moderate: iModerate: |Moderate: | Severe:
! depth to rock, | shrink-swell, i\ depth to rock, | slope, i low strenzth.
! too clayey. | low strength. | shrink-swell. | shrink-swell, i
| | ! | low strength. !
] ] ] ] 1
] ] ] 1] ]
Sl cccmec e m——— IModerate: |Moderate: {Moderate: |Severe: |Severe:
| slope, | slope, i depth to rock, | slope. | low strength.
| depth to rock, | shrink-swell, | shrink-swell, ! H
| too clayey. | low strength. ! slope. 1 H
1 ] ] 1 i
155: i 'I 5 i !
Tanna part--e-ee- {Moderate: {Moderate: {Moderate: iModerate: |Severe:
! depth to rock, | shrink-swell, | depth to rock, | slope, { low strength.
| too clayey. | low strength. | shrink-swell. ! shrink-swell, 1
] ] | ! low strength. !
] ] ] ] ]
] ] ] A ]
Beenom parte~---- {Severe: |Severe: |Severe: |Severe: |Severe:
| depth to rock. E depth to rock. | depth to rock. | depth to rock. | depth to rock.
] I 1 I -
1s6. | | | | |
Tanna parte--e---- iModerate: iModerate: iModerate: | Severe: i Severe:
! slope, ! slope, | depth to rock, | slope. | low strength.
| depth to rock, | shrink-swell, ! shrink-swell, ! |
| too clayey. ! low strenzth. | slope. ! !
] I [ [} ]
1 ] ] t ]
Rentsac parte---- |Severe: |Severe: |Severe: |Severe: |Severe:
! depth to rock, | depth to rock. | depth to rock. | slope, | depth to rock.
! small stones. 5 S E depth to rock. |
] 1
] ] 1 1 i
Rentsac partee-c-- |Severe: iSevere: iSevere: |Severe: |Severe:
{ depth to rock, | depth to rock. | depth to rock. | slope, | depth to rock.
] 1 [] t 1
E :' E E !
(] ] (] (] (]
] ] ] ] ]
| i i ' !
] ] (] ) ]
1 1 ] ] ]
] 1 ] ] ]
] 1 ] { ]
q ] ] ] ]
1 ] t ] ]
1 i ' ! '
] ] ] ] ]
] ] ] ] ]
i i i 1 '
] 1 ] ] ]
] I 1 1 ]
1 ] 1 1 i
] ] ] ] 1
| ! ] !
] ] ] 1
t L] ] 1
) | | |
] ] 1 [
] ] ] ]

See footnote at end of table.
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low strength,

low strength.

slope,
low strength.

frost action,
low strength.

! ! Dwellings ! Dwellings ! Small !
Soil name and i Shallow i without ! with i commercial H Local roads
map symbol ! excavations ) basements | basements H buildings ! and streets
] ] 1 ] ]
T v T ; 7
[} ] ] 1 ]
Turner: ! ! ! ! !
o3¢ L SR iSevere: ) IModerate: |Moderate: {Moderate: | Severe:
} small stones, ! shrink-swell, } shrinkeswell. ! slope, | low strength.
! cutbanks cave. .| low strength. i ! low strength. B
] ] ] ]
[} ] ] ]
B0memmmcccccnnna——- Severe: |Moderate: Moderate: {Severe: Severe:
small stones, | slope, slope, | slope. low strength.
cutbanks cave. | large stones. large stones. !
] ] 1 [ ]
] ] ] 1 1
Ustifluvents: ! ' i ) '
161*: ! ! ! ! ]
Ustifluvents part|Severe: {Severe: Severe: |Severe: Severe:
floods. | floods. floods. i floods. floods.
i b
1 . ]
Fluvaquents part-|Severe: |Severe: |Severe: |Severe: |Severe:
} floods. | wetness, | wetness, | wetness, \ floods.
5 floods. E floods. i floods. H
1
Too#: i i E
Ustifluvents part —— |Severe: {Severe: | Severe: ——
| floods. | floods. | floods.
Ustochrepts part- ——- H -—- ! —~—— ! ——— ———
] ] ] ]
1 ] 1 ]
Wayden: ! ! i ' !
T63%: : : : | :
Wayden parteecec--- |Severe: |Severe: !Severe: {Severe: |Severe:
| slope. ! shrink-swell, | shrink-swell, ! shrink-swell, | shrink-swell,
H | low strength, ! low strength, ! low strength, | low strength,
! ! slope. 5 slope. ! slope. | slope.
1 ] ] ]
] ] ] ] ]
Castner part----- |Severe: {Severe: i Severe: | Severe: iSevere:
| slope, | slope, ! slope, | slope, i depth to rock,
! depth to rock, | depth to rock. | depth to rock. | depth to roeck. | slope.
! small stones. ] ' ' |
1 ] 1 ] ]
] ] ] ] ]
Winkler: | { ] ! |
Tous: | | : | |
Winkler partee--- |Severe: |Severe: |Severe: |Severe: |Severe:
| slope, ! slope. \ slope. i slope. | slope.
! cutbanks cave, | ' ! i
! small stones. ! ! ! |
1 t ] 1 ]
] ] ] ] ]
Hilger parte-----!Severe: |Severe: |Severe: |Severe: {Severe:
! slope. ! slope. ! slope. ! slope. | slope.
t ] ] ]
) ] ) 1]
Rock outecrop | 1 ] |
partfece-a ——————— --- ! --- | -—- ! --- |
] i ! !
Work: ' ' | ! |
f5ecccccmcmmcmacan- Moderate: iSevere: |Severe: iSevere: iSevere:
too clayey { shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell,
low strength. | low strength. { low strength. i low strength. | low strength.
] ] ] ]
. ] i ] 1
fhamccccmccmmm—ca—— Moderate: {Severe: | Severe: {Severe: {Severe:
slope, | shrink-swell, ! shrink-swell, | slope, | shrink-swell,
too clayey. | low strength. | low strength. | shrink-swell, { low strength.
E i i E low strength. E
) ] ] ] ]
Yamae: | | | | !
67, 68ecacccan ceeen{Slightececacacaas iModerate: {Moderate: |Moderate: {Moderate:
! | low strength. | low strength,. ! low strength. | frost action,
! i { | 1 low strength.
] ) 1) ] t
t I N t 1 )
] 1Slighteccccncccaa {Moderate: {Moderate: |Moderate: |Moderate:
] ] ]
| | i
] ] ]
1 t 1
1 1] ]

See footnote at end of table.
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! Dwellings [ Dwellings ! Small i
Soil name and ! Shallow without 1 with ] commercial H Local roads
map symbol i excavations basements E basements E buildings 5 and streets
i ! T ]
Yamac: | i i !
70ecewerceccenarea]Slightecacaaas ---|Moderate: iModerate: iSevere: {Moderate:
' slope, { slope, i slope. { slope,
| low strength. | low strength. ! | frost action,
E . e E E low strength.
] ] 1 ] ]
Yawdim: i ' i H |
T71%; ! ] ] | H
Yawdim partee----|Severe: |Severe: | Severe: |Severe: |Severe:
{ too clayey, | shrink-swell, | shrink-swell, | shrink-swell, ! shrink-swell,
slope. { low strength, | low strength, { low strength, ! low strength,
E slope. s‘;lope. E slope. 3 slope.
- ] [} 1 ]
Lambeth part-----|Severe: |Severe: |Severe: |Severe: {Severe:
| slope. | slope. E slope. i slope. i slope.
] )
[] ) ] ] ]
Rock outcrop i 1 ] {
parteececcea- - - ! -—- H -——- | -—- ' -——
i H H I

1This map unit is made up of two or more dominant kiﬁds of soil. See map unit description for the
composition and behavior characteristics of the map unit.
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of “s%ight," "moderate," "good," and "fair." Absence of an entry indicates that the soil was not
rated
Septic tank ! | Trench [ Area ]
Soil name and absorption |  Sewage lagoon | ‘'sanitary 1 sanitary |~ Daily cover
map symbol ' fields i areas i landfill | ‘landfill i for landfill
[] ]
H 1 ! ! E
Absarokee: ! ! ! i |
loerccmcrccccccccaa Severe: |Severe: |Severe: 1Slightemccenmccan Poor:
depth to rock, | depth to roeck. | depth to rock, | too clayey.
| percs slowly. i | too clayey. i
1 ]
] 1 [ ] ]
L e T ~-===|Severe: |Severe: |Severe: |Moderate: | Poor:
| depth to rock, | slope, | depth to rock, | slope. | too clayey.
| percs slowly. E depth to rock. i too clayey. |
]
13: i 5 !
Absarokee part---|Severe: |Severe: | Severe: 1Slightecmccccaaax Poor:
| depth to rock, | depth to rock. | depth to rock, | | too clayey.
E percs slowly. E | too clayey. !
] 1
] ] ] 1
Sinnigam part----}Severe: |Severe: - |Severe: 1Slightecccaaaaa o Poor:
depth to rock, | depth to rock. | depth to rock. ! thin layer,
percs slowly. ' ! ! | area reclaim,
i ] i ! small stones.
| ! ! i i
I’ i ! ] ] ]
Absarokee part---|{Severe: iSevere: |Severe: {Moderate: | Poor:
| depth to rock, | slope, | depth to rock, | slope. | too clayey.
E percs slowly. 5 depth to rock. E too clayey. E E
1 ] 1 ] ]
Sinnigam part----|Severe: |Severe: |Severe: iModerate: | Poor:
\ depth to rock, | slope, { depth to rock. | slope. ! thin layer,
| percs slowly. ! depth to rock. | ! | area reclaim,
| ! ! ! ! small stones.
| } | ] !
T5#; i i : | 1
Absarokee part---|Severe: |Severe: |Severe: |Sévere: i Poor:
| slope, | slope, | slope, | slope. { slope,
| depth to rock, | depth to rock. | depth to rock, | | too clayey.
E percs slowly. ! E too clayey. i i
] (]
- ] ] ] ] ]
Sinnigam part----}Severe: |Severe: |Severe: |Severe: {Poor:
! slope, | slope, ! slope, | slope. \ slope,
| depth to rock, | depth to rock. | depth to rock. | { thin layer,
| percs slowly. ! ! H | area reclaim.
i i i i |
16: \ | | ] !
Absarok2¢ part---|Severe: |Severe: |Severe: |Slightcecacccccaa | Poor:
| depth to rock, | depth to rock. | depth to rock, | | too clayey.
i percs slowly. E ! too clayey. E i
(]
] ] 4 ] ]
Amherst part----- |Severe: | Severe: {Severe: {Slighteccmcccaaan { Poor:
| depth to rock. | depth to rock. | depth to rock. | ! thin layer,
E ! H ' 2 area reclaim.
] ]
1 1 ] [}
Castner parteee-- {Severe: Severe: Severe: 1Slightecccancena- | Poor:
| depth to rock. depth to rock. depth to rock. | | thin layer,
! ! | small stones,
E E 5 i E area reclaim.
1 1 ] ] 1
Absher: ! ! H H H
Jeewmmm e rccceccaan |Severe: Moderate: Severe: 1Slighteececececaua { Poor:
| percs slowly. slope. too clayey. ! | too clayey,
! | ! | area reclaim.
t t L] [}
] ] 1 1 ]
Amherst: ! ] ] ' |
18 | i i
Amherst part----- {Severe: Severe: Severe: |Moderate: | Poor:
| depth to rock. slope, depth to rock. | slope. \ thin layer,
i depth to rock. E i area reclaim.
] 1 1

See footnote at

end of table.
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] ] Septic tank | ! "Trench ! Area ]
Soil name and | absorption | Sewage lagoon | sanitary H sanitary | Daily cover
map symbol | fields areas 5 landfill landfill 5 for landfill
1
— ' H ‘:
Amherst--continued | | H '
Absarokee part---|Severe: Severe: | Severe: Moderate: Poor:
| depth to rock, slope, { depth to rock, slope. too clayey.
| percs slowly. | depth to rock. i too clayey. '
1
1 ] ]
Castner parte-ee- |Severe: Severe: | Severe: ifoderate: | Poor:
! depth to rock. slope, { depth to rock. slope. i thin layer,
| | depth to rock. | | small stones,
E E E E area reclaim.
] ] ] ]
Assinniboine: | | ! ] H
L ——m————— {Moderate: | Severe: {Severe: | Severe: {Fair:
| slope. | slope, | seepage. | seepage. | slope.
! | seepage. ! ! {
. [ 1 ] ] ]
1 ] ] ] 1
110: \ | \ | |
Assinniboine part|Moderate: |Severe: |Severe: |Severe: |Fair:
| slope. | slope, | seepage. | seepage. ! slope.
! | seepage. | i i
| ' ] ' !
Rentsac part-----|Severe: |Severe: |Severe: |Severe: {Poor:
| depth to rock. | slope, | depth to rock, | seepage. | small stones,
! | depth to rock, | seepage. ! | thin layer,
E E seepage. i E i area reclaim.
i ] i ] ]
Attewan: : i ] { |
LI ~=iSlightecacacaun --{Severe: {Severe: |Severe: \Fair:
H | seepage. | seepage, | seepage. } small stones.
! ! | small stones, | !
! E ! too sandy. ! !
] t ]
[} ] 1 ]
12cceccccan ceeme--=|Severe: {Severe: | Severe: |Severe: Poor:
| wetness. | wetness, | wetness, | wetness. wetness.
H | seepage. | seepage, ! :
| | | small stones. !
) ] i i |
T13: ! ' ! !
Attewan parte----{Slightee--ceceo----{Severe: | Severe: |Severe: Fair:
H | seepage. | seepage, | seepage. small stones,
i E E small stones. E
1 1 ] ]
Beaverell parte--}Slighteccce-c-- --=|Severe: | Severe: |Severe: Poor:
| | seepage. | seepage, | seepage. too sandy,
| | ! small stones, | | small stones.
! | ! too sandy. 1 !
! | ! i !
Beaverell: ! | | ! |
Yeoocaaaaa coeemees]Slightacccccccaan |Severe: | Severe: | Severe: | Poor:
! H seepage. | seepage, | seepage. | too sandy,
\ i { small stones, ! | small stones.
! ! ! too sandy. | 1
| ] i ! |
Birney: [ ! | ! i
T15¢%; | ! i ] |
Birney parte-----{Severe: |Severe: |Severe: |Severe: \Poor:
| slope. ! slope, | seepage. | slope, | slope,
E E seepage. E E seepage. E small stones.
] [} t i [
Yawdim part-«----|Severe: |Severe: |Severe: |Severe: | Poor:
| percs slowly, | depth to rock, | depth to rock, | slope. | too clayey,
! slope, } slope. | too clayey, ) | thin layer,
i depth to rock. i i slope. E E slope.
] 1] I ] 1
_Rock outcrop parts -——- i ——— E ——- ! ——— ! ———
i i 1 | !
Bonfri: H i i | |
Y16: ! ! 1 | !
Bonfri part------ESevere: ESevere: ESevere: {Slighteweecceceau|{Fair:
] ]
| s | | |
' | ! ! '

See footnote at e

percs slowly,
depth to rock.

nd of table.

depth to rock.

depth to rock.

thin layer,
area reclaim.
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! Septic tank | | Trench ! Area !
Soil name and ! absorption | Sewage lagoon | sanitary ! sanitary + _ Daily cover
‘map symbol ! fields E areas E landfill landfill i for landfill
| :r i —
Bonfri--continued ' ! ] i
Lambeth parte---- {Severe: {Moderate: 1Slighteccccacaaa Slight-eecceceae-- 1Good.
! percs slowly. ! slope. ! H
| o ] 1
172 1 | | 1
Bonfri parte-e-e-e-- iSevere: |Severe: | Severe: Moderate: |Fair:
| percs slowly, | slope, | depth to rock. slope. | slope,
i depth to rock. | depth to rock. | i thin layer.
] ] ]
] ] 1 ]
Lambeth parte---- |Severe: | Severe: 1Slighteecemccnaa Moderate: |Fair:
E percs slowly. E slope. E slope. E slope.
1 ] ] ]
Garlet: ! ! ' !
118%: i : 1 1
Garlet part----- ~1Severe: |Severe: |Severe: Severe: |Poor:
| slope. ! slope, | slope, slope, | slope,
E E seepage. E seepage. seepage. S small stones.
[} ] ] t
Sebud parte-cc--- -}Severe: |Severe: |Severe: Severe: {Poor:
i slope. i slope. i slope slope. E slope.
I 1 ] ]
Glendive: ' i ! !
19mcccaaa- m—emm———— {Moderate: |Severe: |Severe: Severe: 1Good.
| floods. | seepage, | seepage. | seepage. |
| ! floods. | i !
! : : : :
20~mcwamna ~—————— -{Severe: {Severe: |Severe: |Severe: 1Good.
{ floods. | seepage, | seepage, seepage, !
E E floods. i floods. floods. H
]
] [ 1 1]
Grail: ! ' ! ] |
21, 22-cmmcccmcnn- ~|Severe: iModerate: IModerate: 1Slightemmccacccua {Fair:
| percs slowly. 5 slope. 5 too clayey. | 5 too clayey.
l ] 1 4
Harlem: ' ! ' i
23ccmmcnna ceemmm—— ~|Severe: 1Slightcecccmacax {Moderate: Moderate: | Poor:
E percs slowly. 5 5 floods. i floods. E too clayey.
1 ] ] ] )
2fmccaccaa ———eeem—— |Severe: iSevere: |Severe: |Severe: | Poor:
| percs slowly, ! floods. { floods. ! floods. } too clayey.
! floods. i | | '
] ! i i !
Havre: } | ! ]
25, 26-—ccecncna-a ~{Moderate: {Severe: {Moderate: toderate: {Good.
| percs slowly, | floods. | floods. floods. )
\ floods, 1 ! i
: : ! !
-l T |Severe: |Severe: |Severe: |Severe: iGood.
E floods. E floods. i floods. E floods. E
] 1] ) ) i
Hilger: \ ! H
128+, | 1 1
Hilger parte---- ~|Severe: Severe: |Severe: Severe: | Poor:
| slope. \ slope. { slope. slope. { small stones,
! ! ! - | slope.
] i ! !
Castner part-----|Severe: Severe: |Severe: | Severe: { Poor:
| slope, slope, | slope, { slope. | slope,
| depth to rock. depth to rock. | depth to rock. | i thin layer,
! ' ) i | area reclaim.
[] ] (] 1 ]
1 ] i ] 1
Rock outerop ! | | H !
parte-ececec--- -4 - ! --- | -——— ! -——- : -——-
] | { i 1
Kobar: 1 | ' ! |
29, 30ce—ccecccncw ~|Severe: {Moderate: iModerate: 18light cecccccecan | Poor:
! percs slowly. { slope. ! too clayey. ! ! too clayey,
H | H 1 ! hard to pack.
| | = ‘ ‘
Lambeth: ! i | ! '
3lemc~mmcecaccce==|Severe: |Severe: 1Slight-ememccaaa {Moderate: {Fair:
! percs slowly. \ slope. | slope. \ slope.
| [] 1 (]
] 1 ] ]

See footnote at end of table.
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! Septie tank ! ] Trench ] Area’ !
Soil name and ! absorption | Sewage lagoon | sanitary H sanitary ! Daily cover
map symbol E fields s areas E landfill E landfill E< for landfill
t ! ! ' !
Lambeth--continued | | ! | !
132: ] i 1 ! ]
Lambeth parte---- |Severe: |Severe: 1Slightececcanaaaaa iModerate: {Fair:
E percs slowly. i slope. i E slope. E slope.
. i | i | t
Rentsac part----- iSevere: iSevere: | Severe: |Severe: | Poor:
! depth to rock. | slope, { depth to rock, | seepage. ! thin layer,
! \ depth to rock, | seepage. H | small stones,
E E seepage. i E E area reclain.
I ] 1 [} ]
133: | | : | !
Lambeth parte---- |Severe: |Severe: 18light tecemcenaaa iModerate: {Fair:
E percs slowly. 5 slope. E i slope. | slope.
]
1 + [} ] ]
Yawdim part------{Severe: |Severe: {Severe: iModerate: }Poor:
| percs slowly, { depth to rock, | depth to rock, | slope. | too clayey,
E depth to rock. i slope. E too clayey. E ! thin layer.
]
1 1 ] I 1
Lardell: . ! i ) ] i
Y ¥ e !Severe: |Severe: |Severe: Severe: Fair:
| perecs slowly, | wetness. | wetness. wetness. too clayey,
E wetness. E E | wetness.
] ] ] ]
Lohler: { i i |
35, 3bmeccemcecaa- -|Severe: |Severe: |Severe: Moderate: Poor:
i percs slowly. i floods. E too clayey. floods. 5 too clayey.
1] ] ] ]
Lolo: ; ] '
137: ! ! !
Lolo parteecee-ca- 18lighteccccacaaa- | Severe: | Severe: Severe: Poor:
H | seepage, | seepage. | seepage. | small stones,
! i small stones. i ! | seepage.
i ] ] ]
1 ] ] ] ]
Lolo parteecee-e--- 1Slightecceccccaax |Severe: |Severe: | Severe: | Poor:
! | seepage, | seepage. | seepage. | small stones,
! | small stones. | i | seepage.
] ] ] ]
] 1 ] ]
138%: ! i ] |
Lolo parte-eaea-o |Severe: |Severe: |Severe: Severe: |Poor:
floods, | seepage, | seepage, | seepage, | seepage,
wetness. i floods, | floods, | floods, | small stones,
| wetness. | wetness. | wetness. | wetness.
t ] t ]
] ] ] t
Nesda partee----- |Severe: |Severe: | Severe: Severe: | Poor:
floods. | floods, | floods, floods, | small stones,
| seepage, { small stones, seepage. | too sandy.
E small stones. 5 seepage. ! !
]
] ] ] I
Lonna: ] ! i i
30camccmcacccacaaaa Moderate: {Moderate: 1Slight cemccecuaas 1Slighte~ea-o ~~===|Good.
percs slowly. | seepage, \ H \
i slope. i ] '
' | | !
§Qocccccnoccncacaaa]Moderate: |Severe: 1Slighteccecccaaaa |Moderate: |Fair:
! percs slowly, | slope ) + | slope. | slope.
| slope. | g i ! -
] ) i ! '
McKenzie: ! ' ! ] 1
[T R !Severe: 1Slightcccccaaaaa- |Severe: |Severe: | Poor:
| percs slowly, H i floods, | floods. | too clayey.
E floods. E E too clayey. H H
] ] ] = :
Rentsac: ! 1 ' ] !
1 T |Severe: | Severe: |Severe: {Severe: | Poor:
! slope, | slope, | depth to rock, | slope, { thin layer,
| depth to rock. | depth to rock, | seepage. | seepage. | slope,
E E seepage. i E E area reclaim.
] ] 1 ] ]

See footnote at end of table.
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} Septiec tank { | Trench Area |
Soil name and absorption Sewage lagoon sanitary sanitary Daily cover
map symbol fields areas landfill landfill for landfill
Rock outerop:
Tyze,
Rock outcrop
parfe—eeceeecaeaa-" | —~—— - . | ——— -
{ |
Castner parte---- {Severe: Severe: |Severe: Severe: Poor:
slope, slope, - ! slope, slope. slope,
depth to rock. depth to rock. depth to rock. thin layer,
. small stones.

Tyye,

Rock outcrop

partececncecccae. —— -—- ——— ——— -——-

|
Garlet parte----- Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. slope,
small stones.
Tyss, ‘

Rock outcrop |

part-——-ceecac--- -— -— - ] -— ———
Yawdim parte----- Severe: Severe: Severe: Severe: Poor:

. percs slowly, depth to rock, depth to rock, slope. too clayey,
slope, slope. too clayey, thin layer,
depth to rock. slope. slope.

Sebud

L3 T Moderate: Severe: IModerate: Moderate: Fair:
slope, slope, | large stones, slope. slope,
large stones, large stones. | too clayey. large stones,
percs slowly. ] too clayey.

!

L Severe: Severe: |Severe: Severe: Poor:

slope. slope, | slope. slope. slope.
large stones. |
]
Tyug+.; }
Sebud partee—e--- Severe: Severe: |Severe: Severe: Poor:
slope. slope, ! slope. slope. slope.
large stones. !
|
Cheadle parte—--- Severe: Severe: |Severe: Severe: Poor:
slope, ! slope, | slope, slope. slope,
depth to rock. | depth to rock, | depth to rock. small stones,
| large stones. thin layer.
Shane: .

49ecccccm e Severe: Severe: Severe: Slight--cccoceee- Poor:
depth to rock, depth to rock. depth to rock, too clayey,
percs slowly. too clayey. hard to pack,

thin layer.
- ]

50— e Severe: Severe: Severe: {Moderate: Poor:
depth to rock, | slope, depth to rock, | slope. too clayey,
percs slowly. depth to rock. | too clayey. hard to pack,

| thin layer.
|
151 ; |
Shane part------- Severe: Severe: | Severe: Slighteecemccnaa- Poor:
depth to rock, slope, ! depth to rock, too clayey,
percs slowly. depth to rock. | too clayey. hard to pack,
| thin layer.
!
Cabba parteswee-- Severe: Severe: |Severe: Slighteewecaccaaa Poor:
depth to rock. slope, | depth to rock. thin layer,
. depth to rock. | | area reclaim.
! !

See footnote at end of table.
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. Septic tank ] Trench Area |
Soil name and absorption. | Sewage lagoon sanitary sanitary Daily cover
map symbol fields areas landfill landfill for landfill
Shawa: ]
52ecaccm i m—cmc—a— |Moderate: Moderate: |Slighteceeeceaaao Slighteewmacaacae Fair:
| percs slowly. slope, | too clayey.
] seepage.
!
Tanna: }
53cecccmcmmoscacaea{Severe: Severe: Severe: Slightevecacccaas Fair:
depth to rock, depth to rock. depth to rock. thin layer,
percs slowly. too clayey,
small stones.
-] P -=-=]Severe: Severe: Severe: Moderate: Fair:
depth to rock, slope, depth to rock. slope. slope,
percs slowly. depth to rock. thin layer,
too clayey.
155:
Tanna parte—--- -=|Severe: _ Severe: Severe: Slightec-ccmenaaa Fair:
depth to rock, depth to rock. depth to rock. thin layer,
percs slowly. too clayey,
small stones.
Beenom parteee--- Severe: Severe: Severe: Slighteecmceaaaas Poor:
depth to rock. dépth to rock. depth to rock. thin layer,
! area reclaim.
156: ]
Tanna part-------|Severe: Severe: Severe: Moderate: Fair:
depth to rock, slope, depth to rock. slope. slope,
percs slowly. depth to rock. i thin layer,
| | too clayey.
Rentsac parte----jSevere: Severe: Severe: Severe: Poor:
depth to rock. slope, . | depth to rock, seepage. thin layer,
depth to rock, | seepage. small stones,
seepage. ; g area reclaim.
Rentsac parte----|Severe: Severe: Severe: | Severe: {Poor:
depth to rock. slope,. depth to rock, | seepage. | small stones,
depth to rock, seepage. thin layer,
; seepage. area reclaim.
Torrifluvents:
157!:
Torrifluvents
partescecceccaaa --|Moderate: —-—— Moderate: Moderate: ——
floods. floods. floods.
Camborthids part- —-—— ——— ——— -——- ———
hY
Turner: :
58, 50eweacemwccane|Slightececacaaa- --{Severe: Severe: Severe: Poor:
seepage, seepage, seepage. small stones.
small stones. small stones.
[0 Py cecwmemamm=—=]|Moderate: Severe: ‘| Severe: Severe: |Fair:
slope, slope, | seepage, seepage. | large stones,
large stones. seepage, small stones. slope,
large stones. too clayey.
Ustifluvents:
T61%;
Ustifluvents part|Severe: Severe: Severe: Severe: ——
floods. floods. floods. floods.
Fluvaquents part-|Severe: Severe: Severe: Severe: ——
floods, floods, floods, floods,
wetness. wetness. wetness. | wetness. |

See footnote at end of table.
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|  Septic tank Trench Area ]
Soil name and absorption Sewage lagoon sanitary sanitary Daily cover
map symbol fields areas landfill landfill for landfill
Ustifluvents:
Teow:
Ustifluvents part{Moderate: Severe: Moderate: Moderate: -—-
floods. floods. floods. floods.
Ustochrepts part- -—— ——— -——— - _——
Wayden:
163%;
Wayden part------}Severe: Severe: . Severe: Severe: Poor:
percs slowly, depth to rock, depth to rock, slope. thin layer,
depth to rock, slope. slope. area reclaim,
slope. slope. slope.
1
4
Castner part--- Severe: Severe: |Severe: Severe: {Poor:
slope, slope, slope, slope. } slope,
depth to rock. depth to rock. depth to rock. thin layer,
small stones.
Winkler:
Teuw:
Winkler parte----|Severe: Severe: Severe: Severe: Poor:
slope. slope, slope, slope, slope,
seepage, seepage. seepage.- small stones,
small stones. seepage.
Hilger part--- Severe: Severe: Severe: Severe: |Poor:
slope. slope. slope. slope. | small stones,
slope.
Rock outcrop
parteece---a- -—- —— —— -—- -———
Work:
R Moderate: Moderate: Slightew—eemccwax Slightme=memea Fair:
percs slowly. slope, too clayey.
seepage.
R Moderate: Severe: Slight—==meceac—- Moderate: Fair:
slope, slope. slope. slope,
percs slowly. ’ too clayey.
Yamac:
BTmmmmmm e m e [Mcoderate: Moderate: Slighteweecaaaaas Slighteceoeeaa Good.
percs slowly. seepage.
68, 69-m=mmmmmm Moderate: Moderate: Slightemmmmeeaan- Slightemmmmmn= Good.
percs slowly. slope,
seepage.
T0=emem e mee e Moderate: Severe: Slight==-=cecaaa- Moderate: Fair:
slope, slope. slope. slope.
percs slowly.
Yawdim:
T71%:
Yawdim part-~- Severe: Severe: Severe: Severe: Poor:
percs slowly, depth to rock, depth to rock, slope. too clayey,
slope, slope. too clayey, thin layer,
depth to rock. slope. slope.
Lambeth part--- Severe: Severe: Severe: Severe: Poor:
slope, slope. slope. slope. slope.

Rock outerop
part-cece—a-a

percs slowly.

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the

composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
Absence of an entry indicates that the soil was not rated]

of "good," "fair," and "poor."

SOIL SURVEY

TABLE 7.--CONSTRUCTION MATERIALS

See text for definitions

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Absarokee:

1y, 2——wmommcmccmeen Poor: Unsuitedeccceccaacana Unsulted-c-cceccaa-- ~{Poor:
shrink-swell, too clayey.
low strength,
thin layer.

13:

Absarokee parte---- Poor: Unsuited-=c-ccccwaaaa Unsuited-vecccccccaa— Poor:
shrink-swell, too clayey.
low strength,
thin layer.

Sinnigam parte=---- Poor: Unsujited-cccocancaaaa Unsuited=wecccecaccaa ~{Poor:
thin layer, thin layer,
area reclaim. small stones.

Ty,

Absarokee part--=-- Poor: Unsuited-=mceeccccwaa Unsuited--ecccccaaa- ~{Poor:
shrink-swell, too clayey.
low strength,
thin layer.

Sinnigam parte----- Poor: Unsuitede-ecccccnaaan Unsuited=w-cnceennu- ~|{Poor:
thin layer, thin layer,
area reclaim. small stones.

Tg#. ) ]

Absarokee parte---- Poor: Unsuited~e--cccccanaa Unsuited=cacamaccaaaa Poor:
slope, slope,
thin layer, too clayey.
low strength.

Sinnigam part--<--<{Poor: Unsuitedecccccaccccaa Unsuiltedevwecececeeaa-|Poor:
slope, slope,
thin layer. thin layer,

small stones.
16 .

Absarokee part-----jPoor: Unsulted----cccecceaa Unsultedeccccacea- --~|Poor:
shrink-swell, too clayey.
low strength,
thin layer.

Amherst parte------|{Poor: _ Unsuitedececmeccnaaaa Unsuitede-ccacaccaan ~|Poor:
thin layer, thin layer,
low strength. area reclaim.

Castner parte------ Poor: Unsuited~eccccacanaaa Unsuited---eccceuca- ~|{Poor:
thin layer, small stones,
area reclaim. thin layer.

Absher: .

----------------- ~=-={Poor: Unsuited---ececcecn-c|Unsuited=wecceceacaeac|Poor:
shrink-swell, area reclaim,
low strength, too clayey,
area reclaim. excess salt.

Amherst:

18:

Amherst partec----- Poor: Unsuited-ceccccnaanaaa Unsuitedececcaccacaaa Poor:
thin layer, thin layer,

low strength.

See footnote at end of table.

area reclaim.



STILLWATER COUNTY AREA, MONTANA

TABLE

7.--CONSTRUCTION MATERIALS--Continued

97

Soil name and Roadfill Sand Gravel Topsoil
map symbol
Amherst--continued
Absarokee part----- Poor: Unsuitedewcccccaccaaax Unsuitedecmcoccccccaua Poor:
shrink-swell, too clayey.
low strength,
thin layer.
Castner parte------ Poor: Unsuitedecemcccacnana Unsuited: Poor:
thin layer, thin layer. small stones,
area reclaim. thin layer.
Assinniboine:
-------------------- Fair: Poor: Unsuitede===eeecewwa--]Fair:
frost action. excess fines. slope.
T10: A
Assinniboine part--jFair: Poor: UnsuiteQemenmvcecwcwens Fair:
frost action. excess fines. slope.
Rentsac partessee-- Poor: - Unsuited-cecccccccaax Unsuited: Poor:
depth to rock, thin layer. thin layer,
thin layer. area reclaim,
small stones.
Attewan:
IR e L e P GoO0deemcmcmm e Poor: Go0drewmnncnccccnnaa Fair:
excess fines. small stones.
12=cmmmcemce e GOOdmmmmmmm e m e e Poor: Go00demmm e e cecaa Fair:
excess fines. small 'stones.
113:
Attewan parte-c---- Good-=mmmmmc e Poor: GOoOde=menencnencanan— Fair:
excess fines. small stones.
Beaverell part----- Good=mmmmmmccm e mem GoOdmwmwc e e ccmae GOOdemmmm e e e v Poor:
small stones.
Beaverell:
LR T T ToTRT GOOdemmmmmmcmmmcccaa (617 B —— GO0dewemmmmccccccncnnn Poor:
small stones.
Birney:
T15#;
Birney part--=----- Poor: Unsuitedececcamccaaaa Fair: Poor:
slope. excess fines. small stones,
slope.
Yawdim parte-c-cce-e- Poor: Unsuited===eccecanana Unsuitedememaccmaaaaa Poor:
low strength, too clayey,
shrink-swell, area reclaim.
slope.
Rock outerop part-- —-—— —— — ——
Bonfri:
116:
Bonfri part-------- Poor: Unsuitede-ecemccacncanaa Unsuitedmceceveccacea- Poor:
low strength. thin layer.
Lambeth parte-c---- Fair: Unsuited=e=eccencaaaxn Unsuitedememeccccacaaa Good.
frost action,
low strength.
117:
Bonfri part-------- Poor: Unsuitedemmecmcccnaaa Unsuitedemeeccccveaaa Poor:
low strength. thin layer.
]
Lambeth part------- |Fair: Unsuitede=vcecccccanaa Unsuitedeecmmecaaaa- ~}Fair:
| frost action, slope.

; low strength.

See footnote at end of table.
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TABLE 7.--CONSTRUCTION MATERIALS--Continued

]
] Sand

|

Soil name and Roadfill | Gravel Topsoil
map symbol I
Garlet:
T1gw:
Garlet part--—<—e---- Poor: Unsuitedem-cocccccnu~ Unsuitedeceeccamcacaea Poor:
slope. large stones,
slope.
Sebud part--------- Poor: Unsuited-ee—-mcccenwu- Unsuited--wemacecana- Poor:
slope. large stones,
slope.
Glendive: } }
19memmceccccemccon——— |Fair: {Poor: : Unsuited----- —————— =--}Fair:
frost action. | excess fines. excess salt.
|
20)mmcommmcme———— —————— Fair: {Poor: Unsuited---v~ccc-cuea Fair:
frost action. | excess fines. excess salt.
Grail:
21, 22==wmmmem———a——— Fair: Unsuitede-ceecacacnaaax Unsuitede==cwccecacaau- Fair:
frost action. too clayey.
Harlem:
23a———=- B Poor: Unsuitedemeecaccacaun Unsuited--==meee—nn-x Fair:
low strength, thin layer,
shrink-swell. | too clayey.
{
2Yemcaan (R {Poor: Unsuited----- ——————— Unsuitedec-ecwemcecaa-" Falr:
low strength, too clayey.
shrink-swell.
Havre: '
25, 26-ccccmmcenccan- |Fair: Unsuited----- ——————- -~}Unsuited-—==meaca-a-- Good.
| frost action,
low strength.
|
2l eommmmemcmnen—ae———— Fair: Unsuited--wecacacacaa Unsuitedeecccccmaaaaa Good.
| frost action,
low strength. H
!
Hilger: i
T28%; , ]
Hilger part-------- Poor:¢ Unsuited--wecacacoaaa Unsuited-we-acccacaaa Poor:
slope. slope,
small stones,
thin layer.
Castner part------- Poor: Unsuited-w=eccccnenas Unsulted==ecocacaa—a- Poor:
thin layer, slope,
slope, large stones,
area reclaim. thin layer.
Rock outcrop part-- -——- -—— —— -_—
Kobar: '
29, 30e-ccemecccncnan- Poor: Unsuited--=eceoccccuwax Unsuited=wecacecaeaax Poor:
low strength, thin layer,
shrink-swell. too clayey.
Lambeth !
) [ R, |Fair: Unsuitedece—mmcecanaax Unsuitedeeemacamaam ~=}Fair:
| frost action, slope.
low strength.
i
132: i
Lambeth part-m----- |Fair: jUnsuited=e==cvcea-m- ~|Unsuitede=c-acceamuoao Fair:
frost action, slope.
low strength.

See footnote at

end of table.
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TABLE 7.--CONSTRUCTION MATERIALS--Continued
|
So0il name and Roadfill | Sand Gravel Topsoil
map symbol
Lambeth--continued 1
Rentsac part------- | Poor: Unsuited-----ceeeaa-- Unsulted--=--cccecea- --{Poor:
. depth to rock, thin layer,

area reclaim. area reclaim,

133:

Lambeth parte-ea--- Fair: Unsuited-wmevecacanaaa Unsuited-=e-crcccwaaa Fair:
frost action, slope.
low strength.

Yawdim partee--c---- Poor: Unsuited-=ccecccacawa Unsuitede-ececaacaa- -={Poor:
low strength, too clayey,
shrink-swell, area reclaim,
thin layer. thin layer.

Lardell:

L e Poor: Unsuitedeceececnaaaao Unsuitede--ccccccaaa- Poor:
low strength, excess sodium,
shrink-swell. excess salt,

area reclaim.
Lohler:

35, 3bmeccemcccmceaaa- Poor: Unsuitedemeemmecacaaax Unsuitede-cmcceacaas -=}Poor:
shrink-swell, thin layer,
low stirength. too clayey.

Lolo:
137:
Lolo parteseceea—a—o-- Fair: Unsuited-cececccacnans. Poor: Poor:
frost action. excess fines. small stones.
Lolo part----ceeceae-a |Fair: Unsuited-cmceceacaaaa Poor: Poor:
. frost action. excess fines. small stones.
T38#:
Lolo part----=-we-- Fair: Unsuited--—--cmceeaaaa Poor: Poor:
frost action. excess fines., small stones.
Nesda parte-----ec--- GoOd=mwmcm e nca Poor: GOoOde=mmmrmcncccac e Poor:
small stones. small stones.
Lonna:

R b bt Fair: Unsuited--cececeacaaaa Unsuited-=mececcwcaaa= Good.
shrink-swell,
low strength,
frost action.

L T Fair: Unsuitedececccmecacaa Unsuited-ececccaaaaaaa Fair:
shrink~-swell, . slope.
low strength,
frost action.

McKenzie:
L L Poor: Unsuitedeceecccecaaaae Unsuitedecocacmcnmaaae Poor:
| shrink-swell, too clayey,
wetness. excess salt.
Rentsac:

U2cacauaaa m—ee—ee—aa Poor: Unsuited~e-eccmcacaac Unsuitedew—eceeccaaa- Poor:
depth to rock, slope,
area reclaim. thin layer,

area reclaim.
Rock outcrop:
Ty3%,
Rock outerop parte- —— ——— —— _——
Castner part------- Poor: Unsuited-wc-cccccccnaa Unsuitedececccacanaaa Poor:
slope, slope,
thin layer, small stones,
area reclaim. thin layer.

. See footnote at end of table.
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TABLE 7.--CONSTRUCTION MATERIALS--Continued
‘ ]
Soil name and Roadfill Sand Gravel Topsoil
map symbol
Rock outcrop«-
continued
Tyye,
Rock outerop part-- ~—— ——— -——— -——
Garlet parte-e=----jPoor: Unsuited-==-- o ~=}Unsuited-===«=wweww--=}Poor:
slope., small stones,
slope.
Tyse; |
Rock outcrop parte- —— - | -—- ——-
Yawdim parte------ - {Poor: Unsuitede-ccecccacaa- Unsuited-—-scesceccwan- Poor:
low strength, too clayey,
shrink-swell, area reclaim,
: slope. slope.
Sebud:

[ e wecm=w==|Fair: Unsuited----c=weecmac-- Unsuited--=cceaaaaa -=}Poor:
shrink-swell, large stones.
frost action, |
low strength. |

L R e b ~====|{Poor: Unsuited----- cmmm———— Unsuited-=-cecacecnaa Poor:
slope. slope,

large stones.
Tyge:
Sebud part--e------}Poor: Unsuited-=---~ ————me—— Unsuited-===- ———————— Poor:
slope. ' slope,
large stones.
Cheadle part-------|{Poor: Unsuited-==--~ ————mmee Unsuited-=-cecmacaaaa Poor:
slope, small stones,
thin layer, large stones,
area reclaim. slope,
thin layer.
Shane: . .
4G, S0mwmcccmecana—a= Poor: Unsuited==e=- s Unsuitedeececnccaaaaa Poor:
shrink-swell, too clayey,
low strength, thin layer.
thin layer.
151
Shane parte~-------|Poor: Unsuited-=--- ——————ae Unsuitede-=comcacaaaa Poor:
shrink-swell, too clayey,
low strength, thin laver.
thin layer.
Cabba part-ce--- -===|Fair: Unsuited-==-- ———————— Unsuited---ceccccaaa- Fair:
frost action, thin layer.
thin layer.
Shawa: .
Y e eccemwe=~=|Fair: Unsuited-e-eccccaaa-- Unsuited-==cccemaaaaa Fair:
low strength, too clayey.
frost action.
Tanna
53eccmcccnaea cem————— Poor: Unsuited=-m=-- ——————— Unsuited---mcccacaaa- Fair:
low strength, too clayey,
thin layer. thin layer.
Sleceeeceea" cemem———— Poor: Unsuitede==rccccucnas Unsuited-—-cccwacaaa- Fair:
low strength, slope,
thin layer. too clayey,
thin layer.
155:
Tanna part---------|{Poor: Unsuited=~-=- —emeemee Unsuited-=wmeaee- -=---|Fair:
low strength, too clayey,
thin layer. thin layer.

See footnote at end of table.
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TABLE 7.--CONSTRUCTION MATERIALS--Continued
Soil name and Roadfill Sand Gravel Topsoil
map symbol
Tanna--continued
Beenom part---e---< '{Poor: Unsuited=wemencccacaao Unsuited=e-cc—cecccnm- Poor:
thin layer, thin layer,
area reclaim. area reclaim.
156:
Tanna partfeeee--e--- Poor: Unsuited-wececacacaaa- Unsuited-=cc-ccccecna Fair:
low strength, slope,
thin layer. too clayey,
thin layer.
Rentsac parte------ Poor: Unsuited-cecwcccvacaa Unsuitedeewccccccaaas Poor:
depth to rock, thin layer,
area reclaim. area reclaim.
Rentsac part------- Poor: Unsuitedecwvceceranaaa- Unsuited: Poor:
depth to rock, thin layer. thin layer,
thin layer. area reclaim,
small stones.
Torrifluvents:
157!:
Torrifluvents part- —_— —— —-—— -_—
I !
Camborthids part--- -—- -— } - ] -
!
Turner:
58, 59eccecccccanaaa- (€770 PO R —— GOOd=mmmammmcmmceeeee (707 DO SRR Fair:
thin layer,
too clayey,
small -stones.
TR et T GOOdemmmmmmc e e e mc e GoOdmmmmmmmcece e [¢107-Y, (R RRRIE Poor:
large stones,
small stones.
Ustifluvents:
To1#:
Ustifluvents part-- -— —_— _— —
Fluvaquents part--- —— ——— —_—— _—
Teo#:
Ustifluvents part-- - -— -— ———
Ustochrepts part--- -—— - ——— _——
Wayden:
Te3#:
Wayden parte~—e---- Poor: Unsuited---cccmccuaa= Unsuited-~evwmwcacccax Poor:
shrink-swell, slope.
low strength,
slope. i
Castner part-c-e-.- Poor: Unsultede===ccecauaaa Unsuitedeeeecanaaaaaa Poor:
slope, slope,
thin layer, small stones,
area reclaim. thin layer.
Winkler:
Tou®;
Winkler part------- Poor: Unsuitedecewwanaaacaaa Poor: Poor:
slope. excess fines. small stones,
slope.
Hilger part-------- Poor: Unsuitedueme=meceaaaa= lUnsuitedecececmanaaaax | Poor:
{ slope. | slope,
| small stones,
| thin layer.
!

See footnote at end of table.
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TABLE 7,--CONSTRUCTION MATERIALS~-Continued
Soil name and Roadfill Sand Gravel Topsoil
map symbol
Winkler--continued
Rock outcrop part-- -——— —— —— -
Work:

[T weewee=~=]Poor: Unsuited--ee-- ~~=-wwsilUnsuitedecceca ==~ew=={Poor:
shrink-swell, thin layer.
low strength.

66=cuea memmeemmmeewa= |POOr: Unsuitede==-=cecccea-|lUnsuiteéd-wwwwacccaaaa|Poor:
shrink-swell, slope,
low strength. thin layer.

Yamac:

67, 68, 69umcccaccaaa [Fair: Unsuited-caaa wmmowe-={Unsuited-cccacacaeaa=|{Good.
frost action, )
low strength.

{1 PR -==}Fair: Unsuited-c-cecccccacaa Unsuitede-wccececcaaaa Fair:
frost action, slope.
low strength.

Yawdim:
T71%: .

Yawdim parte------- Poor: Unsuitedecececeaecanaan Unsuitedec-ewemewceaa|Poor:
low strength, too clayey,
shrink-swell, area reclaim,
slope, thin layer.
thin layer.

Lambeth parte-ceca- Poor: Unsuitedec-nccncanaa- Unsuited==-==w-cwneea|Poor:
slope. | slope.

Rock outcrop parte=- -—- -— { ——— —

1This map unit is made up of two or more dominant kinds of soill. See map unit description for the
composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
that the soil was not evaluated]
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Absence of an entry indicates

Limitations for-- Features affecting--
Soil name and Pond Embankments, ] Terraces i Grassed

map symbol reservoir dikes, and Drainage Irrigation | and } waterways

areas levees diversions ]

I

Absarokee:
lomm e cccnceae Slope, Thin layer, Complex slope, }Complex slope, |Depth to rock, ‘|Percs slowly,
depth to rock.| low strength, percs slowly, percs slowly, rooting depth,| rooting depth,
shrink-swell. depth to rock.| rooting depth.{ percs slowly. slope.
A e Slope, Thin layer, |Complex slope, |Complex slope, |Complex slope, |Percs slowly,
depth to rock.| low strength, | percs slowly, percs slowly, depth to rock,! rooting depth,
shrink-swell. depth to rock.} rooting depth.| percs slowly. slope.

13: .

Absarokee part-|Slope, Thin layer, Complex slope, |[Complex slope, |Depth to rock, |Percs slowly,
depth to rock.} low strength, percs slowly, percs slowly, rooting depth,|. rooting depth,
shrink-swell. depth to rock. _rooting depth.! percs slowly. slope.
Sinnigam part--|Slope, Thin layer, Slope, Slope, Depth to rock, {Slope,
. depth to rock.| shrink-swell. depth to rock.| rooting depth.i small stones. rooting depth.
Ty:
Absarokee part-|{Slope, Thin layer, Complex slope, |Complex slope, |Complex slope, |[Percs slowly,
depth to rock.{ low strength, percs slowly, percs slowly, depth to rock,|{ rooting depth,
shrink-swell. depth to rock.} rooting depth.} percs slowly. slope.
Sinnigam part--|Slope, Thin layer, Slope, Slope, Slope, Slbpe,
depth to rock.{ shrink-swell. depth to rock.| rooting depth.}! depth to rock,| rooting depth.
small stones.
T5#;
Absarokee part-|Slope, |Thin layer, Complex slope, |Complex slope, |Complex slope, |Percs slowly,
depth to rock.] low strength, percs slowly, percs slowly, depth to rock,}| rooting depth,
| shrink-swell. depth to rock.| rooting depth.| percs slowly. slope.
Sinnigam part--{Slope, {Thin layer, Slope, . Slope, Slope, Slope,
depth to rock.| shrink-swell. depth to rock.| rooting depth.| depth.to rock,|{ rooting depth.
small stones.
16:
Absarokee part-{Slope, Thin 1layer, Complex slope, |[Complex slope, {Depth to rock, |[Percs siowly,
depth to rock.{ low strength, percs slowly, percs slowly, rooting depth,|{ rooting depth,
| shrink-swell. depth to rock.| rooting depth.| percs slowly. slope.
Amherst part---{Slope, Thin layer, Slope, Slope, Depth to rock, }Slope,
depth to rock.| low strength, depth to rock.| rooting depth.|! piping, rooting depth.
piping. rooting depth.
Castner part---{Slope, Piping, Slope, Rooting depth, |Depth to rock, {Rooting depth,
depth to rock.{ thin layer. depth to rock.{ droughty, piping, slope.
’ slope. rooting depth.
Absher:

VLT T T ~===}|Favorablee—e—-=-- Low strength, Slope, Slope, Percs slowly, Excess salt,
shrink-swell, excess sodium,| excess sodium,| poor outlets. excess sodium.
hard to pack. excess salt. excess salt.

]
Amherst: {
18: ] ]
Amherst part---{Slope, Thin layer, Slope, Slope, Slope, Slope,
depth to rock.| low strength, dépth to rock.| rooting depth.}| depth to rock,{ rooting depth.
piping. piping.
Absarokee part-|Slope, Thin layer, Complex slope, }jComplex slope, |Complex slope, |Percs slowly,
depth to rock.| low strength, percs slowly, percs slowly, depth to rock,} rooting depth,
shrink-swell. depth to rock.} rooting depth.; percs slowly. slope.
Castner part---{Slope, Piping, Slope, Rooting depth, [Slope, Rooting depth,
depth to rock.| thin layer. depth to rock.| droughty, depth to rock,| slope.
slope. rooting depth.
!

See footnote at end of table.
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TABLE 8.--WATER MANAGEMENT--Continued

| Limitations for--

Features affecting--

Soil name and | Pond | Embankments, Terraces Grassed
map symbol reservolr dikes, and Drainage Irrigation and waterways
areas levees diversions
Assinniboine:
________________ Slope, Piping, Slope=======s==-=|{Slope, Slope, Slope.
seepage. low strength. fast intake, piping,
seepage. soil blowing.
110:
Assinniboine
parf-—eeceeceaa Slope, Piping, Slope==w—wwacan Slope, Slope, Slope.
seepage. low strength. fast intake, piping,
seepage. soil blowing.

Rentsac part---{Slope, Thin layer-----|{Slope, ——— Slope, Rooting depth,
depth to rock, depth to rock. depth to rock,|{ slope.
seepage. rooting depth.

Attewan: .

1ecmae—- ———————— Seepage===mw—mm Seepage, Slope, Slope, Small stones, Droughty.

piping. cutbanks cave.| seepage, piping.
droughty.

12cmccmmcmcmm—e e Seepage---——==n Seepage, Slope, Slope-==e=cean- Wetness, Wetness.

piping. cutbanks cave, small stones,
frost action. piping.
. ]

113: ] ! | : |

Attewan part---|Seepage-------- | Seepage, Slope, Slopewwweccnana Small stones, Droughty.

piping. cutbanks cave. piping.

Beaverell part-|{Seepage--=-wew- Seepage, Slope, Slope, Piping=me==caa- Droughty.

piping. cutbanks cave.| droughty,

seepage. }

]

Beaverell: i ] i |
L Tt P | Slope, Seepage, Slope, Slope, Piping-e=ecec-- {Slope,

| seepage. piping. cutbanks cave.{ droughty, | droughty.

seepage. |

!

Birney: |

T154; ]

Birney part----}Slope, Seepage, Slope==comcaea- Slope, Slope, Slope,
seepage. piping. droughty. piping. droughty.

Yawdim parte---{Slope, Shrink-swell, Depth to rock, {Droughty, Percs slowly, Droughty,
depth to rock.| compressible. slope. percs slowly, depth to rock,| percs slowly,

rooting depth.| slope. rooting depth..

Rock outcrop

partemecanceea -—- -—— -— —— —— -—-
Bonfri:
116:
Bonfri part----|Slopg==e-ecac-- |Low strength, Slope, Slope, Percs slowly, Slope,
piping, depth to rock,| percs slowly, piping, percs slowly,
thin layer. percs slowly. rooting depth.{ depth to rock.} rooting depth.
Lambeth part---}Slope--=—-=n=-=- Piping, Slope, Slope, Erodes easily, |Slope,
| hard to pack, percs slowly. percs slowly. percs slowly, erodes easily,
| low strength. piping. percs slowly.
T17:
Bonfri part----{Slope--=w-eae== Low strength, Slope, Slope, Slope—=—=—cmeua Slope,
piping, depth to rock,i percs slowly, percs slowly,
thin layer. percs slowly. rooting depth. rooting depth.
Lambeth part---}Slope-==-c-=-~- Piping, Slope, Slope, Slope, Slope,
hard to pack, percs slowly. percs slowly. erodes easily,{ erodes easily,
low strength. | percs slowly. percs slowly.
Garlet:
T1g%:
Garlet part----}Slope-===-cc-c--- Pipingeeweeea=- ———— ——— Piping, Slope.
slope.

i
!

See footnote at end of table.

!
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TABLE 8.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--
Soil name and Pond Embankments, Terraces Grassed
map symbol reservoir dikes, and Drainage Irrigation . and waterways
areas levees diversions
Garlet--continued )
Sebud parte---- Slope===cmmma=-- Large stones, —-—— -— Large stones, Large stones,
low strength. slope. slope.
Glendive:
19ccccmcccccncaaa Seepage======== Piping, FloodS===mm=eu= Erodes easily, }|Erodes easily, |Erodes easily.
low strength. seepage. piping.
20-—ccmmmmmeeee Seepage-mmmme=x Piping, Floods-====cee- Seepage, Piping----=--==- Erodes easily.
low strength. floods.
Grail
21, 22-=--cwceca- Favorableeeea=-x Compressible, |Not needed----- Slow intake----|Piping-==e----- Favorable.
| low strength,
piping. ;
Harlem: :
R e Favorable-——-=e Low strength, Percs slowly---|Percs slowly, Percs slowly, Percs slowly.
shrink-swell. slow intake. poor outlets.
L LT Favorable------ Low strength, Percs slowly---|{Percs slowly, Percs slowly, Percs slowly.
shrink-swell. slow intake, poor outlets.
floods.
Havre:
25— |Favorable-—eee- Low strength, Favorable------ Favorable--—===- Piping---e==--= Favorable.
piping.
20mmm e Favorable--=--- Low strength, Slope-===ceac--- Slope, Pipingewe—-==e==- Erodes easily.
piping. erodes easily.
A e Favorable-----~ Low strength, Floods--------- Floods----=-===~ Piping----=--=- Favorable.
piping.
Hilger:
128+ .
Hilger part----{Slope--==w-—---- Shrink-swell, -—— -——- Slope, Slope,
| piping. piping. droughty.
Castner part---}Slope, : Large stones, -——- -—— Slope, Rooting depth,
seepage, thin layer, depth to rock,} large stones,
depth to rock.| piping. large stones. slope.
Rock outcrop
partecececee== _——— ——— -_— —— - —-———
Kobar
A L e Favorable-—--== Shrink-swell, Slope, Slope, Percs slowly---{Percs slowly.
low strength, percs slowly. percs slowly,
| compressible. slow intake.
30—t Slopem=mmmmcmcaa Shrink-swell, Slope, Slope, Percs slowly---{Slope,
low strength, | percs slowly. percs slowly, percs slowly.
compressible. slow intake.
Lambeth
R et ET Slope-====—===-- Piping, Slope,, Slope, Slope, Slope,
hard to pack, percs slowly. percs slowly. piping, erodes easily,
low strength. erodes easily,| percs slowly.
percs slowly.
132:
Lambeth parte--}Slope-—-==----- Piping, Slope, Slope, Slope, Slope,
hard to pack, percs slowly. percs slowly. piping, erodes easily,
low strength. erodes easily,| percs slowly.
percs slowly.
Rentsac part---|{Slope, Piping, Slope, } —— Slope, Slope, :
. depth to rock,{ thin layer. depth to rock. rooting depth,} rooting depth.
seepage. depth to rock.
!

See footnote at end of table.
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TABLE 8.--WATER MANAGEMENT--Continued

Limitations for-« | Features affecting~-
Soil name and Pond Embankments, | ] ] Terraces ] Grassed
map symbol reservoir dikes, and Drainage ] Irrigation ] and waterways
: areas levees g % diversions
Lambeth--continued |
133: : l |
Lambeth part---{Slope==~cccee== Piping, Slope, |Slope, |Slope, Slope,
i ! hard to pack, | percs slowly. | peres slowly. | piping, erodes easily,
! | low strength. | ] | erodes easily,| percs slowly.
! § } percs slowly.
Yawdim part----{Slope, Shrink-swell, Not needed----- |Droughty, Percs slowly, Droughty,
| depth to rock.|{ compressible. percs slowly, depth to rock,{ percs slowly,
i rooting depth.} slope. rooting depth.
Lardell: . ]
1 T T Favorable~====-= Shrink-swell, Percs slowly, | -——— Wetness, Excess salt,
low strength, excess sodium, | percs slowly, wetness,
! hard to pack. excess salt. 5 poor outlets. percs slowly.
{
Lohler: . ] | |
35, 36-—=mo—emm—e Favorable------ {Compressible, Poor outlets---{Slow intake----i{Percs slowly---i{Not needed.
hard to pack,
shrink-swell.
]
Lolo: ]
137: |
Lolo parteee--- Seepage-==ee=== Pipinge~cecwew-= |Slopeemmmcacan= Slope, Small stones, Favorable.
fast intake, piping.
seepage.
Lolo part------ Seepage=-——===== |Piping-eeeee=- Slope==mcmwaaa= Slope, Small stones, Favorable.
| fast intake, piping.
i | seepage. | i
| ! f !
138#; i ! ] ]
Lolo parte—---- Seepagee~====-- |Seepage, |Wetness, |Floods, {Piping, Wetness.
piping, | floods | wetness, | small stones,
hard to pack. | seepage. poor outlets. |
Nesda part----- Seepageem—e==== Seepage, Floods, Floods, Small stones---iDroughty.
piping. cutbanks cave.{ droughty.
Lonna:
3Qmmc e m e ——— Slopg=ewm——mma= Low strength, Slope=mmmcenen= Slope, Piping, Slope,
piping, erodes easily.i erodes easily.; erodes easily.
hard to pack.
flemmmmemm e }Slope-=wcwamaa= Low strength, Slope==s=w=ca=- Slope, Slope, Slope,
} ! piping, erodes easily.| piping, erodes easily.
} hard to pack. erodes easily.
]
McKenzie: |
L R it |Favorablee====- Shrink-swell, - -—— Poor outlets, —-——
hard to pack, percs slowly,
low strength. wetness.
!
Rentsac:
T O, Slope, Thin layer----- Slope, -—- Slope, Slope,
depth to rock, depth to rock. depth to rock.i rooting depth.
seepage. |
1
1
Rock outcrop:
PELE
Rock outcrop
parf--—eeee---= -— --- -~- -—- -—— -—
Castner part---{Slope, Piping, Slope, Rooting depth, iSlope, Rooting depth,
depth to rock.} thin layer. depth to rock.| droughty, depth to rock,|{ slope.
slope. rooting depth.
Tyys;
Rock outcrop
parte-e-cec—=e- -—— ——- -~ -—— ——- -———
Garlet part----|Slopgewe-c—ccn=- Pipinge=we-cec-- - ——— Piping, Slope.
| i slope.
| ' i

See footnote at end of table.
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| Limitations for-- Features affecting-=-
Soil name and | Pond Embankments, Terraces Grassed
map symbol } reservoir dikes, and Drainage Irrigation and waterways
; areas levees diversions
Rock outerop-- |
continued | |
Tyge: | |
Rock outcrop | }
partecceccecanaas | -——— - -— -——- | - ———
| |
Yawdim part----}Slope, Shrink-swell, Not needed===-- Droughty, Percs slowly, Droughty,
depth to rock.}! compressible. percs slowly, depth to rock,| percs slowly,
rooting depth.| slope. rooting depth.
Sebud:
4o®, Y7®ceceea- Slopeecccccana- Large stones, -——- -—— Slope, Slope,
low strength. large stones. large stones.
Tygs;
Sebud partee--- Slope-=====-=--|Large stones, ——- -——— Slope, Slope,
low strength, large stones. large stones.
Cheadle part---}Slope, Thin layer, ——— == Slope, Slope,
seepage, large stones, depth to rock,}| rooting depth,
depth to rock.| piping. rooting depth.| large stones.
Shane: - .
L L Slope, Low strength, Slope, Slope, Percs slowly, Slope,
depth to rock.| shrink-swell, percs slowly, percs slowly, depth to rock,|{ percs slowly,
hard to pack. depth to rock.| rooting depth.| rooting depth.| rooting depth.
50=cccnnacnccen e Slope, Low strength, Slope, Slope, Slope, Slope,
depth to rock.| shrink-swell, percs slowly, percs slowly, percs slowly, percs slowly,
hard to pack. depth to rock.| rooting depth.] depth to rock.| rooting depth.
151; ]
Shane part----- Slope, Low strength, Slope, Slope, {|Percs slowly, Slope,
depth to rock.| shrink-swell, percs slowly, percs slowly, depth to rock,} percs slowly,
hard to pack. | depth to rock.}] rooting depth.| rooting depth.| rooting depth.
Cabba part-----}{Slope, Thin layer, Not needed----- Depth to rock, |[Rooting depth,
seepage, piping, slope, slope,
depth to rock.| low strength. rooting depth.| droughty.
Shawa:
Blemecccccccccaaa Slope=waca=a -==|Low strength, Slope, Slope==o—e=== -={Pipingececccec=a Favorable.
piping. poor outlets.
Tanna: .
53ememcmcccccaaa- Slope, Low strength, [Slope, Slope, |Percs slowly, |Slope,
seepage, shrink-swell, percs slowly, percs slowly, depth to rock,| percs slowly,
depth to rock.| compressible. depth to rock.| rooting depth.} rooting depth.| rooting depth.
BE e Slope, Low strength, Slope, Slope, Slope, Slope,
seepage, shrink-swell, percs slowly, percs slowly, percs slowly, percs slowly,
depth to rock.| compressible. depth to rock.| rooting depth.| depth to rock.| rooting depth.
155:
Tanna parte---- Slope, Low strength, Slope, Slope, Percs slowly, Slope,
seepage, shrink-swell, percs slowly, percs slowly, depth to rock,| percs slowly,
depth to rock.| compressible. depth to rock.} rooting depth.| rooting depth.| rooting depth.
Beenom part----{Slope, Thin layer, Slope, Slope, . Depth to rock, |[Slope,
seepage, low strength, depth to rock,|{ rooting depth,{ piping, droughty,
depth to rock.| piping. frost action. droughty. rooting depth.} rooting depth.
156
Tanna parte----{Slope, Low strength, Slope, Slope, Slope, Slope,
seepage, shrink-swell, percs slowly, percs slowly, percs slowly, percs slowly,
depth to rock.| compressible. depth to rock.} rooting depth.| depth to rock.| rooting depth.
Rentsac part---|Slope, Piping, ——— -—- Slope, Slope,
seepage, thin layer. rooting depth,| rooting depth.
depth to rock. depth to rock.
Rentsac part---{Slope, Thin layer, -——- —— Slope, Rooting depth,
seepage, piping. depth to rock,] slope.

depth to rock.

See footnote at end of table.

rooting depth.
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] Limitations fora- 1 Features affecting--
Soil name and | Pond Embankments, | Terraces } Grassed
map symbol reservoir dikes, and Drainage Irrigation and waterways
areas levees diversions
Torrifluvents:
157':
Torrifluvents
part--=-ceaa-- -—- ——— - -——- _——— -—-
Camborthids
parte-eeecce~=- -— ——- -——- -——- -——— ———
Turner:
58cccmnan —emedee- Seepage====== «={Piping, Slope, Slope, Too sandy--==-- Droughty.
seepage. cutbanks cave.| seepage,
droughty.
L el Slope, Piping, Slope, Slope, Too sandy------ Slope,
seepage. seepage. cutbanks cave.| seepage, droughty.
droughty.
<Y o Seepage, Seepage, Slope, Seepage, Slope, Large stones,
slope. large stones. cutbanks cave.| droughty, large stone. ~slope, droughty.
piping. slope.
]
Ustifluvents:
Te1e:
Ustifluvents
parte—c-c—eca-w - -——- Floods=e=cccca- FloodS=vecancaa- -— ——-
Fluvaquents
part.
Tg2%:
Ustifluvents
part----- ————— -—— -—— |FloodSeemeemea= Floodseareemm=x ——— -—
Ustochrepts
part.
Wayden:
T63#:
Wayden part----{Depth to rock, |Thin layer, Slope, Percs slowly, Depth to rock, |{Droughty,
seepage. shrink-swell, depth to rock.| slow intake, erodes easily,| erodes easily,
low strength. rooting depth.}| rooting depth.| percs slowly.
Castner part---{Slope, Piping, Slope, Rooting depth, {Slope, |Rooting depth,
seepage, thin layer. depth to rock.}{ droughty, depth to rock,! slope.
depth to rock. slope. rooting depth.|
Winkler:
Teys:
Winkler part---|Slope, Seepage, -——— —~—— Slope, ———
seepage. piping. piping.
!
Hilger parte---}Slope-=we-ze~ea-|Shrink-swell, —— ——— Slope, ———
piping. large stones,
piping.
Rock outcrop
parteeeeeceaa- - -——- ——— -—— —— -—-
Work:
fmmmmm—m————— ~--}Slope-===<=<e=-|Shrink<swell, Slope, Slope, Percs slowly---{Slope,
low strength, percs slowly. percs slowly. percs 8slowly.
hard to pack.
fhmmmmmm e ——— -~} Slopgmccccmnana Shrink-swell, Slope, Slope, Slope, Slope,
low strength, percs slowly. percs slowly. percs slowly. percs slowly.
hard to pack.
Yamac:
[YETTE T ~=====}Favorable«---~~|Piping, Favorable--««--|Favorable--«---|Pipingececccecam- Favorable.

See footnote at end of table.

low strength,
hard to pack.
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. Limitations for-- Features affecting-~
Soil name and Pond Embankments, Terraces Grassed
map symbol reservoir dikes, and Drainage Irrigation and waterways
areas levees diversions
Yamac--continued
[ R Favorable--=--- Piping, Slope=-=mmmmaaa Slopemecmenacuaa Piping-~mcecaua Favorable,
low strength,
hard to pack.
L e Slope===—=memma= Piping, RNCY o1 T T —— Slope~=weceaaax Pipingeee—eaca-s Slope.
low strength,
hard to pack.
Tlecaccccmranaaaa Slope=—cmmenca- Piping, Slopececeemaan Slope==mmmaanaa Slope, Slope.
low strength, piping.
hard to pack.
Yawdim:
T71%;
Yawdim part----{Slope, Shrink-swell, Slope, Droughty, Percs slowly, Droughty,
depth to rock.|{ compressible. depth to rock.} percs slowly, depth to rock,| percs slowly,
rooting depth.| slope. rooting depth.
Lambeth part---|Slope--=wmcwe-e=~ Piping, Slope, Slope, Slope, Slope,
hard to pack, percs slowly. percs slowly. erodes easily,| erodes easily,

Rock outcrop
part-—me-eccaax

low strength.

percs slowly.

percs slowly.

TThis map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior characteristics of the map unit.
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[The symbol > means more than.

SOIL SURVEY

TABLE 9.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

NP means nonplastic.

Absence of an entry indicates that data were not

estimated]
] Classification {Frag- | Percentage passing Plas-
Soil name and Depth] USDA texture | iments | sieve number-- Liquid ticity
map symbol | Unified { AASHTO >3 | 4 10 40 200 limit index
| inches} :
In ] Pet | Pct
Absarokee: } ]
1, 2e=ccmmcrcnn—eca 0-6 |Clay loam=====--- CL 1A-6 0-5 195-100{95-100}90-100}70-80 25=35 10-15
6-35|Clay, clay loam {CL, CH -7 0-5 95-100]/95-100{90~100{75-95 | 45-60 20-35
35 |Unweathered —-——— —_—— —-——— -—— -—— —-— -—— ——— ——
| bedrock.
13'
Absarokee part--| 0-6 |Clay loam------- CL A-6 0-5 95-100}95-100{90-100}70-80 25=-35 10-15
6-35}Clay, clay loam |CL, CH A7 0-5 95-100190-100{90-100}75-95 45-60 20-35
35 Unweathered -— -— -—- - - -— e R -
bedrock. E
Sinnigam part---] 0-5 |Clay loam----=--- CL A-6 0-5 90-100}85-100}{90-100{70-80 | 30-40 10-15
5-18}Very channery GC, CL A-6 25-40 }(45-75 |35-65 |30-60 }[30-80 30-40 10-20
loam.
18 Unweathered -— ——— - - - - - -— ———-
bedrock.
Ty
Absarokee part--|{ 0~-6 [Clay loam--=----- CL A-6 0-5 95-100}95-100}90-100}70-80 25-35 10-15
6-35{Clay, clay loam |CL, CH  |A=T7 0-5 }95-100}90-100}90-100]75-95 | -45-60 | 20-35
35 Unweathered —-—— -—— —— -- -——— —-——— e B —-——
bedrock. !
Sinnigam part---} 0-5 jClay loam------- jCcL A-6 0-5 95-100}95-100{90-100}70-80 30-40 10-15
5-18}{Very channery %GC, CL A-6 25-40 }45-75 |35-65 |30-60 }30-55 30-40 10-20
clay.
18 Unweathered -— -— ——— -— ——— -— ——- ——— -
bedrock.
154,
Absarokee part--| 0-6 [Clay loam------- CL 1A-6 0-5 95-100}95-100{90-100}70-80 25-35 10=-15
6-24}Clay, clay loam |CL, CH FA=T 0-5 95-100190-100{90-100{75-95 45-60 20-35
24  |Unweathered -— -— - - -— - - - ——
bedrock.
]
Sinnigam part---| 0-5 {Channery clay GC lA-2, A-6] 0-10 |55-65 }50-55 [45-55 |30-40 25=-35 10-15
loam.
5-18}Very channery GC, CL A-6 25-40 |u45-75 |35-65 |[30-60 {30-55 30-40 10-20
clay.
18 Unweathered -—- -—— -— — - ——— -—- - -
bedrock. | ’
16: |
Absarokee part--} 0-6 [Clay loam------- CL A-6 0-5 95-100}95-100{90-100}70-80 25-35 10-15
6-24}Clay, clay loam {CL, CH A-T7 0-5 95-100{90-100}90-100{75-95 | 45-60 20-35
.24 Unweathered -——- ——- - ——- -— -——- e -—
bedrock. ; ‘ ;
Amherst part----| 0-U4 |Loam--woccc—-c=a- ML, CL-ML}A-4 0-5 90-100}90-100{85-95 }60-75 | 25-35 5-10
4-18{Channery clay |CL, GC A-6, A-T} 0-5 [65-85 {55-75 |50-70 {40-65 | 35-45 | 15-20
loam, clay loam]
18 Unweathered -— - - - -—- - -——- -—— ———
| bedrock. | ]
i
Castner part----} 0-10|Loam-ce-cececeeu- ML, CL-ML}A-4 0-5 95-100{95-100}80-90 }60-75 25-35 5-10
10-18{Very channery GM A=-2, 15-25 }50-60 [40-50 {35-45 |[20-40 25=-35 NP=-10
loam. A-4,
A-1
18 |Unweathered | -— b | aee | e=s B LTI I -— -———
bedrock. i | | | |

See footnote at

end of table.
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. |__Classification Frag- | Percentage passing Plas-
Soil name and Depth USDA texture | ments |- sieve number-- Liquid ticity
map symbol Unified | AASHTO >3 | 4 10 |} 40 | 200 limit | index
inches!
in Pet | Pet
Absher | )
----------------- 0-5 |Silty clay loam |CL A-6, A-T7 0 I 100 100 90-100}75-95 | 35-45 15=-25
5-60]Clay loam, clay |CL, CH A=7 0 } 100 100 90-100}75-95 | 40-60 20-40
Amherst:
18:
Amherst part----} 0-4 |Loam--e-ce-caa-o {ML, CL-ML}A-Y4 | 0-5 90-100}90-100{85-95 }60-75 25-35 5-10
4-18{Channery clay CcL, GC A-6, A-T] 0-5 {65-85 [55-75 [50-70 {U40-65 | 35-45 15-20
loam, clay loam |
18 Unweathered -— - -— -——— - -——- — -——— -—
bedrock.
Absarokee parte--| 0-6 |Clay loame--=e—a- }CL A-b6 0-5 95-100}95-100}90-100}{70~80 25-35 10-15
6-24]Clay, clay loam }CL, CH A-7 0-5 95-100{90-100}{90-100{75=-95 45-60 20-35
24 Unweathered —— - -—— -—- —-—— ——- ——— - —-—
bedrock. ’
Castner part----<| 0-10{Loam-e==cce—aco-o {ML, CL-ML{A-4 0-5 95-100{95-100{80-90 {60-75 25-35 5-10
}10-18{Very channery |GM 1A-2, 15-25 |50-60 |(40-50 |35-45 |{20-40 25=35 NP-10
loam. } A=Y, | :
A-1
18 Unweathered ——— - - - ——- -——- —_— -— -——-
bedrock.
Assinniboine: |
----------------- 0-6 |Fine sandy loam {SM, ML A-4 0 I 100 100 70-85 |40-55 20-30 NP=5
6-20}Sandy clay loam }SC, CL A-6 0 ! 100 100 80-90 {35-55 25-35 10-15
20-60}Fine sandy loam |SM, ML A=Y 0 100 100 70-85 |40-55 20-30 NP-5
110:
Assinniboine ]
partececccoccanaa 0-6 |Fine sandy loam }SM, ML A-4 0 100 100 70-85 [40-55 20-30 NP=5
6-20{Sandy clay loam }SC, CL A-6 0 100 100 80-90 }{35-55 25-35 10-15
20-60}Fine sandy loam !SM, ML A=l 0 100 100 70-85 |40=-55 20-30 NP-5
Rentsac part----| 0-8 |[Channery loam---}GM, ML A-2, A-U4} 5-10 }50-80 {35-75 }30-65 }25-55 20-35 NP-10
8-~18{Very channery GM A-1, A-2} 5-10 |30-60 }20-50 }15-45 [10-35 -— NP
loam. ]
18 Unweathered —-——— -—— -—- —-— —— e} m=e -——— —
bedrock.
Attewan: }
11, 122caccccaca—a 0-9 {Loame--—cccnaca-a {CL-ML, CL}A-4, A6} 0-5 85-100{85-100}80-95 {60~75 25-35 5-15
9-18|Clay loam, CL, GM A-6 0-5 60~100{50-100}45-95.{35-80 30-40 10-15
gravelly clay
| loam. ]
18-28}Loam, gravelly ML, GM A=l i 0-10 |60-100}50-100{45-95 |35-75 25-35 '} NP-10
loam. -
28-60|Very gravelly GP, GP-GM{A-1 0-25 {35-45 }25-30 [15-20 0-10 — NP
sand, very
gravelly loamy
sand. ,
113: |
Attewan part----} 0-9 |Gravelly loam---|ML,GM A-4 0-5 60-85 }50-75 |[45-70 |35=~55 25-35 NP-10
9-18{Clay loam, CL,GM A-6 0-5 60-100}50-100}45-95 |35-80 30-40 10=-15
gravelly clay
loam.
18-28|Loam, gravelly |[ML, SM A=l 0-10 |60-100}50~-100}{45-95 |35-75 25-35 NP-10
loam.
28-60}Very gravelly GP, GP-GM{A-1 0-25 {35-45 }(25-30 }[15-20 | 0=-10 —— NP
sand, very
gravelly loamy
sand.

See footnote at end of table.
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TABLE 9.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

{ | Classification Frag- | Percentage passing | Plas-
Soil name and {Depth USDA texture ments | sieve number-- Liquid | ticity
map symbol Unified | AASHTO >3 | 4 10 4o | 200 limit | index
inches
: In Pet Pct
A%tewan--continued
13:
Beaverell part--{ 0-6 [Gravelly loam---|GM, GM-GC|A~2, A-4} 0-15 |55-75 |50-65 {40-60 [25-50 20-30 NP-10
6-12|Very gravelly GM-GC, GC}A~-2 0-15 }35-45 }{25-35 {20-30 |{15-25 25-35 5-15
loam.
12-60}Stratified very |{GM, SM A-1, 0-15 }30-95 [20-85 }{15-65 5-25 ——— NP
gravelly sand A-2 }
to loamy sand. I }
Beaverell: ]
L L 0-6 |Very gravelly GM, GM-GClA-2, A-1} 0-15 }35-45 |25-35 }20-30 }15-25 ; 20-30 NP-10
loam.
6-12}{Very gravelly GM-GC, GC{A-2 0-15 {35-45 }25-35 {20-30 {15-25 i 25-35 5-15
loam.
12-60|Stratified very {GM, SM A-1, 0-15 }30-95 }20-85 |15-65 5-25 | ~e- NP
gravelly sand A-2
to loamy sand. '
Birney: | i
T15%; ] !
Birney parte~--- 0-4 {Channery loam---}|SM, ML 1A-Y ] 75-85 }60-75 }50-70 {35-55 | 25-35 | NP-10
4o1l4{Channery loam, }SM, GM TA=-1, A-2 0 25-55 }15=45 }15-40 {10-35 25-35 NP=10
very channery | |
: ! loam. | | |
14-60}Very channery GM, SM, A-1, A-2] 0-20 |35-60 {20-50 }10-35 5=20 25-35 NP-10
sandy loam, GP~-GM i
channery sandy |
loam. ;
Yawdim part----- 0-15{Clay loam-==w=-- CL, CH A=-T7 0 100 100 90-100}70-95 40-75 25-50
15 Weathered R —— —-—— -— -——— —— — ——— ——
bedrock.
Rock outcrop
part.
! ]
Bonfri: | i
T16: | |
Bonfri part----- 0-7 {LoaMeccaoccaaaax jcL, CL-ML|A-Y4, A-6 0 100 100 85-95 {60-75 25-35 5-15
7=23{Clay loame=-e===-- ICcL |A-6 0 100 100 90-100{70-80 | 30-40 10-20
23-36iClay loam--=w=-- CL {A-6 0 100 100 90-100{70-80 | 30-40 10-20
36 |Weathered -— -— -— -— -— - -— - -—
bedrock.
Lambeth parte---] 0-8 |Silt loam=--===- IML A-Y, A6 0 } 100 |} 100 90-100}75-90 25-40 NP-15
8-60}Silt loam--==--- ML A-4, A-6 0 100 100 90~-100}75=-90 25=40 NP-15
117:
Bonfri parte---- 0-7 |Loam=we-ce—ccaa- jcL, CL-ML|A-Y4, A-6] O 100 100 |85-95 {60-75 | 25-35 5=15
7=23{Clay loaMe===w~- icu A-6 0 100 100 90-100}70-80 } 30-40 10-20
23-36{Clay loam-=e-e-- jcL A-6 0 100 100 90-100}{70-80 | 30-40 10-20
36 |Weathered ' e -—— - -— -— -— e -———
| ‘bedrock. } ;
Lambeth part----{ 0-8 [Silt loam--=---- iML A-Y4, A~6] O 100 100 }90-100]75-90 | 25-40 }| NP-15
8-6015ilt loame=ww-=== }ML A-l4, A-6 0 100 100 90-100{75-90 25-40 NP-15
Garlet: |
T18%; ] .
Garlet parte---- 0-12}Gravelly sandy %SM, GM A-1 0-10 {55=70 §50-60 30-40 {15=25 20-30 NP-5
’ loam.
12-53}Gravelly sandy =SM, GM A-2 0~15 |55-80 |50-75 }{25-60 }15=35 30-40 5-10
\ loam.
53-60}{Very cobbly loam}ML, GM, |A-2, A~4]65-75 [55-80 {45-70 j40-65 }25-55 | 25-35 5-10
| CL-ML, | ! | ] |
| | GM-GC | ! i | |
| } ! | | ! | !

See footnote at end of table.




STILLWATER COUNTY AREA, MONTANA

TABLE 9.-~ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

113
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I |__Classification Frag- |} Percentage passing } Plas-
Soil name and Depth USDA texture ments |} sieve number-- Liquid ticity
map symbol ’ Unified AASHTO >3 y 10 40 200 limit index
inches
In Pet Pct
Garlet-~continued
[RELY ! H |
Sebud part-----= 0-4 {Stony loam---~-~ ML, SM A-4 25-40 }175-95 {60-85 {50-80 }35-65 | 25-35 | NP-=10
| 4-10}{Very stony loam |ML, SM A=Y 25-40 |75-95 |60-85 {50-80 }35-55 | 25-35 NP-10
10-24}Very stony clay {CL, SC A-6 25-40 }75-95 |60-85 }50-85 {u40-70 { 30-40 10-15
loam. :
24-60|Very stony sandy|{SC, SM-SC|A-2, 25-40 }{75-95 {60-85 }45-75 {20-45 }| 25-35 5-15
clay loam. A-4,
A-6
Glendive:
19, 20~wecacccccnaa 0-6 |Fine sandy loam |ML, SM A=Y 0 100 100 70-85 }j40-55 20-35 NP-5
6-60]Stratified sandy}sSM A-Y4, A2 0 95-100}75-100}60-80 }30-45 15-30 NP-5
loams.
Grail:
21, 22==cccmeccaaa 0-13]Clay loame-——=e= jcL, A-4, 0 90-100175-95 {70-90 |65-80 20-45 5=25
CL-ML A-6, i |
A-T7 . -
13-24|Clay loam-wm=ee- CL A-7, A-b 0 90-100{75-95 }75-95 {75-85 35-45 15-30
24-601Silty eclay loam }ML, CL A-6, A-T 0 90-100}75-95 {75-95 |{75-90 35-45 10-30
Harlem: )
23, 24ecccccmmcan- 0-9 |Clay loam===mw-- CL A-6, A-7 0 100 100 90-100}70-80 35-45 15-20
9-60|Stratified clay {CL, CH A-T7 0 100 100 95-100}85-95 40-55 20-40
to loam.
Havre:
25, 26, 27-~mema==m 0-6 |Loame-=cmcecanaa {ML, A-4 0 100 100 80-95 }60-75 20-30 NP-10
CL-ML
6-60|Loamemeccmccanan ;ML A=Y 0 100 g 100 80-95 }60-~75 i 15=-25 E NP-5
1 i
Hilger: H ] |
128%; ] |
Hilger part----- 0-4 |Cobbly sandy SM %A-1, A-2{30-50 {70-90 560—90 35-65 [20-35 i -—— NP
loam. i i
4-24{Very cobbly sc, fa-2, 50-60 {70-85 {60-75 }50-70 {30-60 | 25-35 5-15
sandy clay sSM-SC, A-1, } i
loam, very CL, A-6 I
cobbly clay CL-ML !
loam, very ]
cobbly loam. |
24-60}Very cobbly loam{GM, SM ’A-1, 65-90 [45-80 |35-70 }30-65 520-50 25-35 NP-10
A-2,
| A-4 . % L
1 1
Castner part----| 0-10{Stony loam-=«~-- SM, ML A=Y {15-40 {75-90 {65-90 {55-85 {40-70 | 25-35 NP-10Q
10-18{Very channery GM A-2, }15-25 |50-60 }j40-50 {35-45 }20-40 | 25-35 | NP-10
loam. A-4, )
A-1
18 Unweathered ——— - - ——— | -e- -— - -— -—-
bedrock. : ! :
: i {
Rock outerop ! | ]
part. } i
]
- Kobar: i i | H i
29, 30-ceecc—cana- 0-5 |Clay loame--e=-e= IcL |A-6 I o } 100 | 100 90-100}70-80 | 30-40 | 15-20
5-60{Silty clay loam,}CL, CH A-7 0 100 | 100 1}95-100{85-95 | 40-55 20-30
silty clay, v i |
clay. § i
1
Lambeth | { 1
3lemcmcmccccccaaa— 0-8 [Silt loam---—-c-e= {ML A-l4, A-6} O 100 | 100 90-100}75-90 | 25-40 NP-15
8-60}Silt loame====-= §ML A-4, A-G{ 0. ; 100 { 100 590-100 75-90 i 25=40 NP-15
1
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Classification Frag- | Percentage passing Plas-
Soil name and Depth USDA -texture ments | sieve number-. Liquid ticity
map symbol ) Unified AASHTO >3 10 40 200 | limit index
inches =
In Pct Pet
L?mbeth--continued
32: .
Lambeth parte=~-=-| 0-8 [Silt loam~-=ma-- IML A-4, A-6 0 100 100 90-100}75-90 25-40 NP=15
8-60Silt loame=we~-= ML A-4, A-6 0 100 100 90-100}75-90 25=40 NP=-15
Rentsac parte---| 0-8 |LoamMeeceececcaaas ML, CL-ML]A-4 0-5 95-100}80-100{65-95 {50-75 25-35 5-10
8-18|Very channery GM - jA-1, 5-10 [30-60 ]20-50 [15-45 [10=-35 15-25 | NP-5
loam. A-2
18 Unweathered -——- —— -— —— ——- ——— - -——- ——
bedrock.
133: 4 l
Lambeth parte---| 0-8 [Silt loam-=we=== {ML A-4, A~ 0 100 100 90-100{75-90 25=-40 NP-15
8-60]Silt loamee-wea= ML A-U, A-6 0 100 100 90-100{75=90 25=40 NP=-15
Yawdim parte----| 0-10{Clay loame-~m=e=- CL, CH A-7 0 100 100 90-100}70-95 40-75 25=50
10 {Weathered - - - - - -—- ——- - -
bedrock.
!
Lardell | .
11— 0-7 iClay loam-e=w=-= %ML, CL A-ué 0 | 100 100 |85-100}75-85 | 35-45 5-15
A- ’ .
N | A-T
7-60{Stratified clay |[CL-ML, CL{A-4, 0 100 100 80-90 [65-85 25=45 5=20
loam to silty | A-6
clay loam. i A-7
Lohler: | |
35, 36mmmmemcm—aa= 0-9 |Clay loam-=cem== jcL, ML A-6 0 100 100 }90-100{70-80 | 35-40 } 10-20
9-60{Clay-~eemmeuann= CH, CL A-7 0 100 100 95-100180-95 45-70 25-50
Lolo:
137: .
Lolo part------- 0-13}Very gravelly GM A-1 0-10 |30-45 {20-35 |20-30 [15-25 -—- NP
loam.
13-24{Very gravelly GM A-1 0-10 }|30-45 {30-35 |25-30 {20-25 -—- NP
loam. - )
24-60|Very gravelly GM, A-1 0-10 }30-45 [20-35 }15-30 5«15 -——— NP
fine sandy loam| GP-GM |
Lolo parte--ee-- 0-13[{Cobbly loameeea- SM, ML A=l 20-30 |75-90 [65-90 {55-90 }j40-70 - NP
13-24}Gravelly loam---|{GM A-2, A-4} 0-10 {55-70 |50-60 |[40-55 |25-U45 -—— NP
24-60}Very gravelly GM A1 0-10 }[30-45 [20~35 }15-30 5=15 -— NP
fine sandy loam
138#:
Lolo partee--e-- 0-13}Very gravelly GM A-1 0-10 {30-45 }20-35 {20-30 |15-25 -——- NP
loam.
13-24}Very gravelly GM A-1 0-10 |30-45 }20-35 {25-30 {2025 -——— NP
loam.
24-60}Very gravelly GM, A1 0-10 |30-45 {20~-35 }15-30 5-15 - NP
fine sandy loam| GP-GM
Nesda partesmm--- 0-16{Gravelly loam---{ML, GM A-2, A-4} 0-5 |55-80 | 50-70}{40-65 |25-55 -—— NP
16-60{Very cobbly SP, SP-SM|A-1, A~2]30-60 |60-75 [50-70 {25-50 0-10 —— NP
sand.
Lonna:
39, U0em—mcmmaaaas 0-2 |Silt loam--=wea- CL, CL-ML}A-4, A6} O 100 100 }85-100{70-90 | 25-40 5-15
2-281Silt loame=-—--- CL A-6 0 100 100 90-100{85-95 30-40 10-20
28-60}Stratified loam |CL, CL-ML}A-U4, A<6 0 100 100 90-100180-95 25-40 NP=-15
to silty clay
loam.

See footnote at end of table.
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| | |__Classification _|Frag~ | Percentage passing | Plas-
Soil name and |Depth| USDA texture | ! {ments | sieve number-- Liquid } tiecity
. map symbol i ] | Unified | AASHTO | >3 | 4 I 10 | 40 | 200
limit | index
inches
In Pet Pet
McKenzie:
L e 0-U |Clay-ewemeceacaua-a CH A-T 0 100 100 90-100{80-95 | 50-75 25-50
4e60|Clay~memcananana {CH fA=T 0 100 100 90-100}75-95 50-75 25=-50
Rentsac:
---------------- 0-8 jLoam=-==--ee-e--{ML, CL-ML}A-4 0-5 95-100{95-100{85-95 160-75 25-35 5-10
8-18{Very channery GM A-1 5-10 {30-60 {20-50 }15-45 }10-35 -——- NP
loam.
18 Unweathered ~—— -——- ——— -——- ~—— _—— -—— -—— -—
bedrock.
Rock outcrop:
434
Rock outcrop
part. |
{ |
Castner part----| 0-10{Loameecccccaaaa-" {ML, CL-ML|A-4 0-5 95-100195-100{80-90 }60~75 25-35 5-10
10-18|Very channery GM A-2, 15-25 }50-60 }40-50 }35-45 }20-40 | 25-35 NP-10
loam. A-U4
18 Unweathered -——- -——— _—— —— - -— -— -—- -—-
bedrock.
Tyys, |
Rock outcrop i i | H
part. | i | !
i i )
Garlet part----- 0-12|Cobbly loam--==- SM, ML A-2, A-U4}25-35 }75-80 }70-80 }u45-65 [35-55 | 30-40 | 5-10
12-53{Gravelly sandy |SM, GM A-1, 10-15 155-80 150-75 |25-60 }15-35 | 30-40 | 5-10
loam. A=2 | i i
53-60}{Very cobbly loam|{ML, GM,- 5A-2, A-4165-75 |55-80 |u45-70 |[40-65 }25-55 25-35 5-10
CL-ML,
GM~GC |
' i
Ty, i !
Rock outcrop |
part. }
Yawdim parte---- 0-10{Clay loam--====- CL, CH A=7 0 100 100 90-1001{70-95 40-75 25-50
: 10 Weathered ——— —— -— —— _——— -— -—- -—- R
bedrock.
i ! ! |
Sebud: | | | ] | | |
Lo%,  YTWeme - | 0-U }Stony loam=-=-a- ML, SM A=Y 15-30 175-95 }60-85 }50-80 }35-65 | 25-35 | NP-10
4-10}Very stony loam |ML, SM A=l 25-40 175-95 {60-85 }50-80 }35-55 | 25-35 | NP-10
10-24}Very stony clay {CL, SC A-6 25-40 }75-95 }{60-85 |50-85 {UO-?O ; 30-40 ; 10-15
loam. '
24-60{Very stony sandy|{SC, SM-SC}A-2, 25-40 {75-95 }60-85 }45-75 {20-45 | 25-35 | 5-15
clay loam. A-Y, |
| A-6 |
| i !
Tygs: } ]
Sebud part------ 0-4 |Stony loam---=-- ML, SM lA=4 15-30 }75-95 }60-85 {50-80 }35-65 |} 25-35 NP-10
4 4-10{Very stony loam |ML, SM  }A=}4 25-40 {75-95 160-85 }50-80 [35-55 | 25-35 | NP-10
10—2U;Very stony clay {CL, SC {A-6 }25-40 i75—95 60-85 |50-85 EMO-?O ; 30-40 E 10-15
loam. | | i i 1
24-60|Very stony sandy|SC, SM-SC}A-2, 25-40 175-95 {60-85 }{U45-75 [20-45 25-35 5-15
clay loam. A-4, }
A-6 !
i i
Cheadle part----} 0-4 |{Channery loam---lGM-GC, A-2, A-4] 0-10 {55-75 }60-70 §45~60 tBO—US ; 20-30 ; 5-10
SM-SC i i
4-9 {Very flaggy GM A-1 30-75 }25-40 }15-30 }15-25 }10-25 20-30 NP-5
loam, very ]
channery loam. }
9 Unweathered - - -_— —_— ——— } eea - -—- -—
bedrock. E
4

See footnote at end of table.
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| | Classification Frag- | Percentage passing | Plas-
Soil name and Depth} USDA texture ments | - sieve number-- Liquid | ticity
map symbol | Unified | AASHTO | > 3 | 4 10 } 8o | 200 limit | index
! inches! | |
In | Pet | | Pet |
Shane: ! | i ]
49, 50-ccmewmmaaaan 0-5 |Clay loam==e=--- {CL A-6 0 ! 100 100 90-100}70-80 | 25-40 | 10-20
5-30}{Clay, silty clay|CH A=7 0 1 100 100 90-100175-95 | 50-65 | 35-50
30 lUnweathered - -——- T -——— ——— B T -
| bedrock. i | !
| ! H ] ]
151: | i | | ! !
Shane parte----- 0-5 |Clay loam--==-a- CL A-b 0 t 100 | 100 90-100{70-80 | 25-40 | 10-20
5-30{Clay, silty clay{CH A-T 0 | 100 | 100 }90-100{75-95 | 50-65 | 35-50
30 Unweathered _— -— ——— } --- - - - —— -——
bedrock. ! ;
]
Cabba part------ 0-5 {Clay loame=-e—m== CL A-6 0-5 195-100}{85-100{75-90 {60-80 30-40. | 10-15
5-18{Clay loam======= {CL A-6 0-5 | 100 95-100190-100}75-80 30-40 10-15
18 |Weathered ——— -—— ——— |} e=- B - - -——- -
bedrock. ]
Shawa !
Y e T TR L 0-5 }Silty clay loam {CL A-6, A-7] 0-5 95-100(95-100}95-100{85-95 | 30-45 10-20
5-60]Clay loam-==e=aa= SCL A-6 0-5 95-100{95-100 95-100‘75-80 g 30-40 10-20
° i
Tanna: | ! | | | !
53, SHecccccaccaaa 0-7 |Clay loam-===--- icL 1a-6 0-5 90-100{90-100}{85-95 [70-80 25-40 10-20
7-38}Clay loam, clay,{CL A-6, A-T} 0-5 }90-100}90-100{80-95 }75-90 | 35-45 | 15-25
silty clay. | ]
34 Unweathered -— -— - -—— -— —— -— -— -
bedrock.
155 ! {
Tanna part------ 0-7 {Clay loam--====-- {CL A-6 0-5 90-100{90-100}85-95 |70-80 25-40 10-20
7-34{Clay loam, clay,{CL A-6, A-7] 0-5 90-100{90-100}80-95 }75-90 35-45 15-25
silty clay.
34 Unweathered -— -—— -—— —-——— - - - -——— —_—
'} bedrock. I ‘
| |
Beenom part----- | 0-7 |Loame=ceceecnaaax {CL-ML fA=4 | 0-10 }85-100{85-100{85-95 [50-70 20-30 | 5-10
7-18{Clay loam-====-- {cL A-6 0-10 {95-100{90-100{85-95 }[70-80 | 25-35 | 10-15
18 Unweathered —— -— ——— | e-- -——— -} ae- -——- -—-
bedrock. ! ;
i
156: ] i |
Tanna parte----- 0-7 |Clay loam===cea- CL A-6 0-5 190-100{90-100}85-95 }70-80 | 25-40 10-20
7-34{Clay loam, clay,|CL A-6, A-T7] 0-5 90-100190-100}80-95 |75-90 } 35-45 15-25
silty clay. : i
34 Unweathered I -—- | am- - —— -——- B BT T —_——
bedrock. : i l | | { {
Rentsac part----| 0-8 |Loame-cceccamcaaaa |ML, CL-ML}A-4 0-5 95-100}80-100}65-95 {50-75 | 25-35 5=-10
8-18|Very channery 1GM {A-1, A-2} 5-10 [30-60 {20-50 }15-45 }10-35 | === NP
loam. | I ] |
18 Unweathered ! -— — -— - -— ——— } eee } eee ) .-
bedrock. ‘ } {
Rentsac parte---} 0-8 |Channery loam---}GM, ML A-2, A-4} 5-10 |50-80 }35-75 }30-65 }25-55 | 20-35 NP-10
8-18{Very channery IGM A-1, A-2] 5-10 }30-60 }20-50 [15-45 }10-35 | -=- NP
loam. ’ } i i
18 Unweathered ! -— -— ——— | —-- —-— ——— | eme ] eaa -—
bedrock. } i | |
| | i i
Torrifluvents: ] | |
Ts7%: ! | ! I
Torrifluvents | i i i 1
partememm————— 0-60|Variable—-meeman § - - E — - — — i - ; —- —
]
Camborthids part& 0-60{Variable--=-=---- ; -— § -— E -—- -— { -— -— ; B { -—- -—

See footnote at end of table.
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| Classification _|Frag- | Percentage passing Plas-
Soil name and Depth USDA texture | |ments | sieve pumber-- Liquid ticity
~ map symbol Unified AASHTO >3 | 4 10 40 | 200 limit index
inches
In Pet Pet
Turner: :
58, 59-ccccncmmnes 0-3 |Clay loame=-mea-- icL A-6 0-5 95-100{90-100{90-100}70-80 25-35 10-20
3-22{Clay loam, CL A-6 10-30 }75-90 }65-85 }60-80 |55-65 ] 30-40 10-20
gravelly clay
loam, cobbly
clay loam.
22-60{Sand, very SP-8M, A-1 5-20 {35-85 |25-75 }15-50 0-10 -——— NP
gravelly sand. SP,
GP-GM,
GP
[0 E T 0-3 -|Stony clay loam |CL A-6 25-35 185-95 180-90 {70-85 }60-75 25-35 10-20
3-22{Clay loam, CL A-6 15-35 |75-900}65-850{60-90 }55-65 |} 30-40 10-20
gravelly clay
loam, cobbly
clay loam.
22-60]Sand, loamy SP-SM, A-1 5-20 }35-85 }25-75 |15-55 0-10 - NP
sand, very sSP,
gravelly sand. GP-GM, |
GP !
Ustifluvents:
Te1#;
Ustifluvents
partememem-———- 0-60}Variable==mm==== — U R, SRS . —_— — ] - —
i | i | ! i
Fluvaquents part} 0-60{Variable-~—eec-e- } - —~—— | SN [ e ——— | ==- -——- -
Tpow:
Ustifluvents
parte-eceecemac-- 0-60}Variable-cececana- -— -— -—— -—- ——— -— - -——- ———
Ustochrepts part}| 0-60}Variable--eeaaca- -——— ——— -——— ——— —-—— —-—— - -——- -—-
Wayden:
163
Wayden parte~e-- 0-6 {Clay loam-=ce=-= jcL, A-6, A-T7 0 100 100 90-100}75-85 35-55 15-35
6-141Clay loam, clay,}CH, A-T 0 100 100 }90-100}75-85 | 140-75 } 20-50
| silty clay. . |
14 Weathered —-— —— . . -— - ——— === —-——
bedrock. | !
Castner part----} 0-10|Channery loam---|SM, A=Y 5-20 }75-85 }60-75 {50-60 }|35-55.] 25-35 5-10
SM-SC
ML,
CL-ML
10-18|Very channery GM A-2, 15-25 }50-60 [40-50 }35-45 [20-40 25«35 NP-10
loam. CA-l,
A-1
18 Unweathered - _— B e ——— ——— R B -—
bedrock. | ;
i |
Winkler: } ]
T } |
Winkler parte---} 0-15|{Gravelly sandy GM, SM A-1 0-5 55-75 |50-60 }[30-40 }15-25 E -—- NP
loam.
15-60|Very gravelly GM-GC A-2 0-5 125«55 }20-50 {10-35 5-25 | 20-30 5-10
sandy loam.
Hilger parte---- 0-4 }Cobbly sandy I SM A-1, A-2}30-50 }70-90 {60-90 |35-65 }20-35 -—- NP
loam.
4-24}Vvery cobbly clay|SC, A-2, 50-60 }70-85 [60-75 |50-70 {30-60 25=-35 5-15
loam, very SM-SC, A-4,
cobbly loam, ML, A-6
very cobbly | CL-ML
sandy clay loam}
24-60]Very cobbly loam|GM, SM A-1, 65-90 |45-80 135-70 {30-65 }20-50 | 20-35 | NP-10
A-2, ] ! i e !
A=l { i ! i
{ ! | }

See footnote at end of table.
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) Classification Frag- Percentage passing Plas-
Soil name and Depth{ USDA texture ments sieve number-- Liquid ticity
map symbol Unified AASHTO >3 4 10 4o | 200 limit index
inches!
in Pet | Pet
Winkler--continued
Tey#:

Rock outerop

part.
Work: | ]

65, 66=ammwamm———- | 0-5 |LoaMe——eecmmeman=a CL, CL-ML{A~6, A-4} 0-10 [90-100}90-100{85-95 {60-75 | 25-35 5-15
| 5-28{Clay, clay loam |{CL, CH A-7 0-10 }90-100{90-100{90-100{75-90 40-55 20-30
28-60}{Gravelly loam---]ML, SM A=Y 0-10 [60-85 [50-75 }[45-70 {35-55 25-35 NP-10

Yamac:
67, 68, 69, 70~---| 0-8 |Loam----=--ccs-- ML A-Y4, A-6 0 95-100}95-100{85-95 |60-75 | 20-40 NP-15
8-60|Loame=memm—ecne— JML A-4, A-6 0 95-100}95-100]85-95 }60-75 | 20-40 NP-15

Yawdim:

T71%:

Yawdim parte---- 0~10]jClay loamee—=aa- JcL, CH A-T 0 100 100 90-100{70-95 40-75 25=50
10 Weathered | -—— -—- -— ——— ~——- -——- -— -——— ~——

bedrock. |

Lambeth parte---| 0-8 |Silt loam------- ML A-4, A-6 0 100 100 90-100{75-90 25-40 NP-15
8~60fSilt loam-=ee~aw ML A-4, A-6 0 100 100 90-1001}75-90 25-40 NP-15

Rock outcrop

part.

| i

IThis map unit is made up of two or more dominant kinds of
composition and behavior characteristics of the map unit.

soil.

See map unit

description for the



[The symbol < means less than; > means more than.
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Entries under "Erosion factors--T" apply to the entire

119

profile. Entries under "Wind erodibility group" apply only to the surface layer. Absence of an
entry indicates that data were not available or were not estimated]
] lAvailable Shrink-~ Risk of corrosion | Erosion|Wind
Soil name and Depth| Permea- water Seil Salinity swell Uncoated | _factorsierodi-
map symbol bility |capacity |reaction potential steel Concrete K T {bility
group
In In/hr In/in pH Mmhos/cm
Absarokee:
1, 2=cmmmcmmeeeeee 0-6 0.6-2.0 }0.14-0.20} 6.6-7.3 <2 Moderate Moderate |LoW===aa= 0.32] 2 5
6-35{ 0.2-0.6 }0.12-0.16} 6.6-8.4 <2 Highew=ea- Moderate |LoW====-= 0.32
35 -— -— - SR DO PO P -
]
13: i
Absarokee part--} 0-6 0.6-2.0 |0.14-0.20} 6.6-7.3 <2 Moderate Moderate {LOoW====== 0.32} 2 5
6-35} 0.2-0.6 |0.12-0.16} 6.6=-8.14 <2 Higheeeee- Moderate |Low==-e-- 0.32
35 -—- -—- -—- R P Lt e frmmmmeeee -—-
|
Sinnigam parte--} 0-5 0.2-0.6 }0.12-0.18} 6.6-7.3 <2 Moderate Moderate |LOW==e-=- 0.32}1 1 6
5-18} 0.2-0.6 }0.09-0.13} 6.6-7.3 <2 |Moderate |Moderate |LoWwewaw-- 0.20
18 - ——— _—— e e -——
1y .
Absarokee part--} 0-6 0.6-2.0 }0.14-0.20] 6.6-7.3 <2 |Moderate {Moderate |LoW=w=-ew-- 0.32} 2 5
6-35{ 0.2-0.6 [0.12-0.16} 6.6-8.4 <2 Highe=ewee {Moderate |[LoWw-=weu- 0.32
35 -—- ——— -—- e T B T i -—-
Sinnigam part---| 0-5 0.2-0.6 }0.12-0.18} 6.6-7.3 <2 Moderate Moderate |LoWe=-ee-- 0.32} 1 6
5-18} 0.2-0.6 }0.09-0.13} 6.6-7.3 <2 Moderate Moderate }LoW=====- 0.20
18 —— e ——— I BSGR SE SIS _———
|
Tg#, | -
Absarokee part--{ 0«6 0.6-2.0 {0.14-0.20} 6.6-7.3 <2 Moderate Moderate |LOW====w- 0.32} 2 5
6-24{ 0.2-0.6 |0.12-0.16] 6.6-8.4 <2 Highe====- Moderate |LoWwmmwew= 0.32
24 -——— — ——— e T, -——
Sinnigam parte--| 0-5 0.6-2.0 {0.09-0.13} 6.6-7.3 <2 Moderate Moderate |LOWe—==-= 0.32} 1 5
‘ 5-18] 0.2-0.6 }0.09-0.13} 6.6-7.3 <2 Moderate Moderate |LoW=memma= 0.20
18 1 e — — I ERRI SRR SRS ——
16: |
Absarokee part--} 0-6 0.6-2.0 {0.14-0.20}] 6.6-7.3 <2 Moderate Moderate jLow==ee-- 0.32} 2 5
’ 6-24] 0.2-0.6 }0.12-0.16} 6.6-8.4 <2 Highmemeee- Moderate |LoW==aa-- 0.32
24 _— -— - I e DD -_—
Amherst part----| 0-4 0.6-2.0 }0.14-0.20{ 6.6-7.3 <2 LOW=mecenm=m |Moderate |LoWesecw-= 0.37} 1 5
4-18{ 0.6-2.0 {0.11-0.14} 6.6-7.3 <2 Moderate |High----- LOW=weeuan 0.28
18 ~—— ——— —~—— e T T ---
Castner part----| 0-10} 0.6-2.0 }0.16-0.20} 6.6-7.8 <2 LoW=r—mmw= Highe=ee- LOWemmwma 0.32} 1 5
10518 0.6-2.0 10.04-0.09} 6.6-8.4 <2 LOWmmmmmmm Highemmm-m LOW~m=mn= 0.24
1 —— ——— —— cme Jeccmmccccca] e c——— _—
Absher: . :
----------------- 0-5 <0.06 0.14-0.18} 7.4-8.4 4-8 Moderate Highe----|Moderate [0.49] 5 7
5-60} <0.06 1}0.12-0.16} 7.4-8.4 8-16 lHighwew--a High-==== Moderate ]0.49
Amherst:
18 . .
Amherst part----| 0-4 0.6-2.0 |0.14-0.20} 6.6-7.3 <2 LoWw==cemaa Moderate |Low-=~w~- 0.371 1 5
4518 0.6-2.0 {0.11-0.14} 6.6-7.3 <2 Moderate High===== LoW=c—caa 0.28
1 ——— _—— _— R P S P _—
Absarokee part--| 0-6 6-2.0 {0.14-0.20} 6.6-7.3 <2 Moderate |Moderate |(Low==aa-- 0.32}1 2 5
6-24} 0.2-0.6 }0.12-0.16} 6.6-8.4 <2 High===e=- Moderate |[|LoW=====-- 0.32%
24 _—— ——- ——— Y OV [ T g -
. |
Castner parte---| 0-10] 0.6-2.0 }0.16-0.20] 6.6-7.8 <2 LoW=mem—u-— High-===- LoW=mmmmm 0.32}1 1 5
. 10-18] 0.6-2.0 }0.04-0.09} 6.6=-8.4 <2 LOWmreweaaa Highe==-- Low~eeaaa 0.24;
18 ——— -—- ——- - ——
|

See footnote at end of table.
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"TABLE 10.--PHYSICAL AND CHEMICAL PROPERTIES.OF S0ILS--Continued

{ {Available | Shrink~ |_Risk of corrosion Erosion!Wind
Soil name and Depth| Permea- | water Soil Salinity swell Uncoated factorsierodi-
map symbol bility |capacity |[reaction potential steel Concrete K T tbility
group
In In/hr In/in pH Mmhos/cm
Assinniboine: i
Qmmmmmem————————— 0-6 | 2.0-6.0 }{0.10-0.11} 6.6-7.3 <2 LoWw---=~-= fModerate |Low------ 0.241 5 3
6-20] 0.6-2.0 }{0.12~0.14} 7.4-7.8 <2 Moderate Highe=ewa LOW-mvaw-" 0.32
20-60{ 2.0-6.0 }0.10-0.11} 7.9-8.4 <2 LoW—eevmaa High-==== LoWwmeeceea 0.32
T10: i | ]
Assinniboine } }
partececomcaaaa 0-6 | 2.0-6.0 {0.10-0.11} 6.6=-7.3 | <2 LOW=wammea Moderate [LoWw-=-ee-- 0.24}) 5 3
6-20} 0.6-2.0 }0.12-0.14} 7.4-7.8 <2 Moderate Highe==== Low===a== 0.32
20-60} 2.0-6.0 {0.10-0.1 7.9-8.4 <2 LoWe~emmea Highe=ww- |LoW==muaa 0.32
! i |
Rentsac part----} 0-8 0.6-2.0 }{0.09~0.14} 7.4-7.8 <2 JLoWamemca- lHighe=aaa jLoW=—mwan 0.371 1 5
8-18] 2.0-6.0 {0.04-0.T0f 7.9-8.4 <B4 fLOW-==-=m- {Higheaomn 3 SO 0.24
18 -——- -——— -— - [ S, T LT T, ——
! |
Attewan: | |
11, 12eccmamc—nca- 0-9 0.6-2.0 {0.14-0.20} 6.6-7.3 | <2 LoWwmmmeaaa Moderate |LoW-====- 0.371 3 5
9-18} 0.6-2.0 }0.12-0.18} 6.6-7.3 <2 |Moderate High===ea LOW==——u= 0.32
18-28] 0.6-2.0 |0.10-0.19] 7.9-8.4 <2 |LOW-====m= High----- LOW-=—=n- 0.37
28-60 >20 0.01-0.04} 7.9-8.4 <2 |LOWe—maean Highee==w LoWmr—m——— 0.10
! I’ | i ]
113: | i ! i
Attewan parte---} 0-9 0.6-2.0 }0.10-0.14} 6.6-7.3 <2 |LOWammaeax Moderate |LOWesw~m== 0.371 3 5
9-18{ 0.6-2.0 {0.12-0.18} 6.6-7.8 <2 {Moderate High-a=== LOW==m——— 0.32
18-28] 0.6-2.0 10.10-0.19} 7.4-8.4 <2 jLoW===aceu Highe=ww= LoWw==waa= 0.37
28-60 >20 0.01-0.04} 7.4-8.4 | <2 ILOWmmm=eea High-awaa LoWw—eceaa= 0.10
. i
Beaverell part--| 0-6 0.6-2.0 j0.11-0.14} 6.6-7.8 <2 LoW=m=meu= Highe=eea LOWmmemua 0.32} 2 5
6-12} 0.6-2.0 }0.05-0.09} 6.6-7.8 <2 Moderate Highe=ees LoW-—mue- 0.24
12-60 >20 0.01-0.08} 7.4-7.8 <2 LoW—mm=eoea High=a=== |Low==eam= 0.10
i
Beaverell: ]
I T 0-6 0.6~-2.0 {0.05-0.09} 6.6~7.3 <2 LOW—mmaaaa {Highenee- LOWmmmee— 0.28}1 2 y
6-12} 0.6-2.0 10.05-0.09} 6.6-7.3 <2 Moderate Highew=a- jLoW==oeax 0.24
{12-60 >20 0.01-0.08} 7.9-8.4 | <2 LOoW—m=mmen Highe=we-= j|LOWmamana {0.10 }
Birney:
Ti5#; !
Birney part----- 0-4 0.6-2.0 {0.11-0.13 7.4-8.4 <2 jLOWameecaw Higheaea= Low=eae=- 0.28} 5 . 8
: 4-14} 0.6-2.0 {0.05-0.13} 7.4-8.4 <2 Low-ewwaaa |Higheaee" LoWw—mecww-= 0.24
14-60} 2.0-6.0 }0.03-0.06} 7.9-9.0 <y LoWwemmmeaa {Highea-e- LoWeecaaaa 0.15
Yawdim part-«--- 0-15{0.06-0.2 {0.14-0.19} 8.5-9.0 <2 Highe=we-- Highe=eca- Moderate [0.32] 2 4L
15 - ——- --- SV (o JSO ORI PO -2
| . |
Rock outerop ] !
part. | |
Bonfri:
116: = :
Bonfri parte---- 0-7 0.6-2.0 {0.14-0.20} 6.6-7.3 1} <2 IModerate Moderate |LoW-w=we-- 0.37] 2 5
7-231 0.2-0.6 {0.12-0.18} 6.6-7.3 <2 IModerate Highewww- LOWewwwean 0.32
23-36} 0.2-0.6 10.12-0.18} 7.4-8.4 2-4 |Moderate Higheeee= LOWewmman 0.32
36 ——- -— --- I -—-- lI ---------------------------- -——-
Lambeth part~---} 0-8 0.2-0.6 .18-0.22} 7.8-8.4 <2 LOWemeemaa High-~ae- LOWe=—eww 0.43} 5 6
8-60} 0.2-0.6 }0.18-0.22} 7.8-8.4 <Y | 101" T —— Higheeeea LOWa=moe- 0.43
"7 |
Bonfri parte---- 0-7 0.6-2.0 }0.14-0.20}] 6.6-7.3 <2 Moderate |Moderate {LoWwe=e--- 0.3741 2 5
7-23} 0.2-0.6 }0.12-0.18} 6.6-7.3 <2 Moderate |Highe~w-- {LoWameaae 0.32
23-36} 0.2-0.6 {0.12-0.18} 7.4-8.4 2-4 Moderate Higheweem LOW==ceam 0.32
36 --- e SO SRR bl R |-
I
Lambeth part~---} 0-8 0.2-0.6 }0.18-0.22} 7.8-8.14 <2 LoWeemmeua High=wm=- LoWemeem= 0.43} 5 6
8-60] 0.2-0.6 }0.18-0.22} 7.8-8.4 ! <Y lLoWws—mmeaaa %High ----- | LoWwmmewaa 0.43
| i {

See footnote at end of table.
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. TABLE 10.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS~-Continued

[ JAvailable | Shrink- Risk of corrosion | Erosion|Wind
Soil name and Depth{ Permea- | water Soil Salinity swell Uncoated | | _factors}erodi-
map symbol i ‘bility f{capacity ireaction potential steel Concrete K T ibility
. group
In | In/hr In/in pH Mmhos/cm
Garlet: | i
T18%; i
Garlet parte---- 0-12} 2.0-6.0 }0.13-0.19} 6.6-7.3 <2 | I} E e —— High=====- Moderate {0.24}1 5 8
12-53] 0.6-2.0 |0.05-0.07} 6.6-7.3 <2 U0 High====n LOW==m=mm .
53-60} 0.6-2.0 |0.04-0.06} 6.6-7.3 <2 LoW======= Highe==e== LoWee—aa~ -—— ;
Sebud parte~=--- 0-4 |} 0.6-2.0 {0.08-0.10} 6.6-7.3 <2 LOW==omaaa Highe==en LOW==c=== 0.32} 5 8
4-10} 0.6-2.0 }0.07-0.10} 6.6-7.3 <2 LoW==maman High-===- LoWewam=a- 0.28}
10-24} 0.6-2.0 |0.06-0.09} 6.6-7.3 <2 Moderate Highe=e-= LoWewwawa 0.32
24-60} 0.6-2.0 %0.05-0.07 6.6-7.3 <2 Moderate High=we=- Low—=ece=- 0.28
Glendive: :
19, 20-====ccecac-a 0-6 0.6-2.0 {0.09-0.12} 6.6-8.4 <y Low-===e=a |Higheeme= LoWe=acna 0.201 5 5
6-60} 2.0~6.0 [0.09-0.12} 7.4-7.8 | 2-8 LoW=mmmman |Higheeeex LoWewmaa= 0.20 l
H |
Grail:
21, 22-cwcececccan. 0-13} 0.2-0.6 }0.22-0.24} 6.6-7.3 <2 Moderate Higheeee- LOWe=eeae 0.371 5 6
13=-24} 0.2-0.6 |0.14-0.17] 6.6-7.3 <2 Moderate High-===- LoWeewea= 0.37
24-60} 0.2-0.6 {0.13-0.22} 7.9-8.4 <2 Moderate Higheee== LoW===enw 0.37
Harlem
23, 24ccmmeeeo 0-9 {0.06-0.2 {0.12-0.18{ 7.4-8.4 <y Moderate |High----- LoW=wawmm 0.32{ 5 6
9-6010.06-0.2 }0.14-0.18] 7.4-8.4 <y Highemeee High-==-- Low—====- 0.32
Havre
25, 26, 2T=======a 0-6 0.6-2.0 ]0.16-0.20} 7.4-8.4 <2 |LoWeeamaaa High==e=e=|LOWe=c=== 0.28}1 5 5
6-60] 0.6-2.0 }{0.15-0.20] 8.5-9.0 <8 LoW—emaaaa Highewee= LoW==—ew= 0.281
|
Hilger: |
128%: }
Hilger parte---- 0-4 2.0-6.0 {0.05-0.08} 6.6-7.3 <2 LOWe==meax Highe=en= LOWeo~wua~ 0.201 5 3
4.24{ 0.6-2.0 }0.05-0.071 7.9-8.4 <2 LoW==eamma Highe===a LoWeeea=m 0.32
24-60! 0.6-2.0 }0.05-0.07} 7.9-8.4 <2 LoW=wmowes Highe==== LoW=====- 0.32
Castner part----} 0-10} 0.6-2.0 }{0.06-0.10} 6.6-7.8 <2 LoW=mmecna Higheew=e LOoW==eeeu 0.28}1 1 8
10518 0.6-2.0 }0.04-0.09} 6.6-8.4 <2 LOWemmemmaa Highe-=w- LOWemaaun 0.17
1 —— ——— _—— cee  lameccccecaloccacceea lccmcnmm—a _—
Rock outcrop
part.
Kobar:
29, 30mcccccaaaaaa 0-5 0.2-0.6 {0.14-0.18] 7.4-7.8 <2 Moderate Highee=ea | )" Fp— 0.32) 5 6
5-60} 0.2-0.6 }0.14-0.20] 7.4-8.4 <2 Highe=eeex Highee=e- LoWewwe== 0.37
Lambeth
3l et 0-8 0.2-0.6 }0.18~0.22] 7.8-8.4 <2 LoWeewaaax Highewe-= Low=====- 0.43] 5 6
8-60{ 0.2-0.6 }0.18~-0.22} 7.8-8.4 <y LoWeewenana High-ww-- Low-=e=== 0.43
132: _ '
Lambeth part----} 0-8 0.2-0.6 }0.18-0.22} 7.8-8.4 <2 5 6
8-60 Q.2-0.6 0.18-0.22} 7.8-8.4 <Y
Rentsac part----} 0-8 0.6-2.0 ]0.16-0.20] 7.4-7.8 <2 1 5
8-18{ 0.6-2.0 |0.04-0.10} 7.4-8.4 <y
18 -——— -— -——- I ———
133:
Lambeth part----} 0-8 0.2-0.6 }{0.18~0.22} 7.8-8.4 <2 Low—==mce=x Highe=a=- LoW=w—aua 0.43} 5 6
8-60{ 0.2-0.6 }0.18-0.22| 7.8-8-4 <y Low—=eceeu Highee==- Low—=c=="= 0.43
Yawdim part----- 0-10}0.06-0.2 {0.14-0.19| 8.5-9.0 <2 High-=-=-< |High-===- Moderate [0.32} 2 4L
10 --- SO SV P, P, B -2
} | i {

See footnote at end of table.



122 SOIL SURVEY
TABLE 10.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
] |Available} ] | Shrink- |_Risk of corrosion Erosion}Wind
Soil name and |Depth| Permea- | water Soil |Salinityl swell Uncoated factorslerodi-
map symbol ] ! bility lcapacity |[reaction { potential steel Concrete K T fbility
| group
. ! In In/hr In/in pH IMmhos/cm
Lardell: | ]
1 TE S } 0-7 {0.06-0.6 }0.10-0.14} 7.9-8.4 | >16 Moderate JHigh----- Highe==-- ——= |m-- 6
! 7-6010.06-0.2 }0.10-0.14} 8.5-9.0 | >16 Moderate Highw==== High-==== -———
! I
Lohler: | | |
35, 3bmceemenaaaa | 0-9 | 0.2-0.6 }0.18-0.24} 6.6-7.3 <2 |Moderate |Highe==-- |LoW=maaax 0.37} 4 6
| 9-60} 0.2-0.6 }0.13-0.17} 7.4-7.8 <2 Higheeac-- IHighee=ea {LoWaenna= 0.37
|
Lolo:
137:
Lolo part---ewe- 0-13} 2.0-6.0 }0.04-0.08} 6.6-7.3 <2 LoWmmeeeaa Moderate~{LOWaemeaa 0.20} 5 5
13-24} 2.0-6.0 {0.06-0.08} 7.4-8.4 <2 LoW—wwaana |Higheeaaa LoW-===== 0.20
24-60] 2.0-6.0 }0.06-0.08} 7.4-8.4 <2 LOW=mmaaua |Higheeeea LOWemm=mm 0.20
i
Lolo part-~---- 0-13} 2.0-6.0 {0.08-0.10{ 6.6-7.3 <2 LOWamceaaa {Moderate |[LoWwe=e-e- 0.24) 5 5
13-24} 2.0-6.0 {0.10~0.14} 6.6-7.3 <2 LoW-ccaaaa |Highee~ee LoW=wwwa= 0.20}
24-60] 2.0-6.0 10.06-0.08] 7.4-8.4 <2 1LoWemmmemn Highmmmm- LoW==mmmm= 0.20
|
138%; ! |
Lolo parte~--e- } 0-13} 2.0-6.0 }0.04-0.08} 6.6-7.3 } <2 fLoWewanaaa |Moderate jLow—==e=- 0.20} 5 8
13-24! 2.0-6.0 {0.04-0.08} 7.4-8.4 | <2 LOWmmmmmmn {High=m=== LOWemmmann 0.20]
24-60} 2.0-6.0 {0.04-0.08} 7.4-8.4 E <2 LoW=~wwmaaa %High ----- LoWw—e===== 0.20}
|
Nesda parte---- 0-16} 0.6-2.0 }0.10-0.15} 6.6-7.8 <2 LOW=ecaeao High-=~ex LOW===—ma= ——— em- 5
16-60 6.0 0.02-0.04) 7.4-8.4 <2 LOWa=acaan Highe==-- LOWme=eau= -
|
Lonna: ]
39, U40=-—cmcemcae 0-2 | 0.6-2.0 10.18-0.22} 6.6-7.3 <2 |Moderate |Highew—w= LOWemmemm 0.371 5 6
2-28} 0.6-2.0 10.16-0.22} 7.9-8.4 <Y Moderate High===-- LoWswaeaa 0.37
28-60] 0.6-2.0 10.18-0.22} 7.9-8.4 <Y LOWam—mmmm Highem=nan |3 0.49
|
McKenzie: ] i i
T 0-4 | <0.06 10.06-0.09! 7.9-8.4 | 8-16 |High----un Highem=m- Highee=n= e jem=l 8
4-60! <0.06 10.06-0.09} 8.5-9.0 | 8-16 |High-man-= Highem=an Higheme=n _—
] 1
I ]
Rentsac: i
fPamccccemmm————— 0-8 | 0.6-2.0 10.16-0.20} 7.4-7.8 <2 LOW-=maeaa Highe===m Low------ 0.371 1 5
8-18} 0.6-2.0 }0.04-0.10} 7.4-8.4 <y LOWe=acaan Highe---- LoWewwem= 0.24
18 - | -— | - B L e T T -—-
i |
Rock outcrop: | !
Ty3s, i
Rock outecrop |
N | ]
I
Castner part----} 0-10{ 0.6-2.0 {0.16-0.20}f 6.6-7.8 | <2 JLoW==mceaa |High~eew- |LoWewwman 0.32} 1 5
10-18}f 0.6-2.0 {0.04-0.09} 6.6-8.4 <2 jLOWemceaao JHigheewea- lLoWeemuaa- {0.24
18 | —— ! —— -—— -—- R |l Dt {---
| ] | ] i
Tyys. ] i i
Rock outcrop | |
part. ! i
]
Garlet part---- 0-12} 2.0-6.0 }0.13-0.19} 6.6~7.3 <2 LOWeemmauan lHighe==a- |Moderate {0.24] 5 5
12-53} 0.6-2.0 }0.05-0.07} 6.6-7.3 <2 LoWeemaaae-= jHighe==== |LoWeenean ———
153-60} 0.6-2.0 {0.04-0.06] 6.6-7.3 <2 LOoWamcemm- Higha=was LoW=mmmnw -
i i |
Tys%; ] i |
Rock outecrop ! ]
part. i ;
! i
Yawdim part-----} 0-10}0.06-0.2 iO 14-0.19} 8.5-9.0 <2 JHigheeaau- Higheee=- IModerate }0.32}1 2 41
| 10 | -— | -—- —-—- B L il bttt -—-
! ]
Sebud: ]
4o, H7®#ccccaa- 0-4 0.6-2.0 {0.08-0.10} 6.6-7.3 <2 | LoWamaaaan Highem=== LoWw=aaaa 0.32%1 5 8
4-10} 0.6-2.0 {0.07-0.10} 6.6-7.3 K2 |LoW=maaaan Highe==w- LoWeeeaaaa 0.28
10-24} 0.6-2.0 10.06-0.09} 6.6-7.3 <2 |Moderate Highee=wu- Low-ce=m" 0.32
24-60} 0.6-2.0 %0.05-0.07{ 6.6-7.3 <2 IModerate High===e= LoW====== 0.28
1
I
table

See footnote at end of
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TABLE 10.--PHYSICAL AND CHEMICAL PROPERTIES OQOF SOILS--Continued
| |Available ! Shrink- |_Risk of corrosion | Erosion]Wind
Soil name and Depth| Permea- | water Soil Salinity! swell Uncoated |} | _factors}erodi-
map symbol ’ bility Jcapacity |reaction potential steel Concrete K T ibility
group
In In/hr In/in pH Mmhos/cm
Sebud--continued
Tyge; . |
Sebud parte----- 0-4 0.6-2.0 {0.08-0.10{ 6.6-7.3 <2 {LoWmmemeax Higheewe- LoW==eonaa 0.321 5 8
4-10{ 0.6-2.0 |0.07-0.10] 6.6-7.3 <2 LoWw==ceaa- Highe===- LoWeee—a= 0.28
10-24] 0.6-2.0 {0.06-0.09} 6.6-7.3 <2 Moderate High--=-- LoW=ewman= 0.32
24-60} 0.6-2.0 |0.05-0.07] 6.6-7.3 <2 Moderate High===-- LoWemew=-= 0.28
Cheadle part----| 0-4 0.6-2.0 {0.12-0.18} 6.6-7.8 <2 1 8
4-9 0.6-2.0 10.08-0.10} 7.9-8.4 2-4
9 _— —— — _—
Shane: } .
49, 50-cmccccmncaa 0-5 0.2-0.6 [0.12-0.18} 5.6-7.3 <2 |Moderate |High----- LOWe=eaax fo. 431 2 6
5-30|{ <0.06 10.12-0.18] 7.4-8.1 <4 {High-=-=-=- High----- LOW====== 0.32}
30 —_— -—- -—- e R e EE C LT --- |
|
151 :
Shane part-m~=== 0-5 0.2-0.6 {0.12-0.18} 6.6-7.3 <2 | Moderate Highe===- | 0] Zp—— 0.43}) 2 6
5-30 <0.06 0.12-0.18} 7.4-8.4 <y JHigheweaao Highe=ee- LoWw=====-= 0.32
30 -— _— _— DR DU PRy DS —— _—
|
Cabba parteeeees 0-5 0.6-2.0 ]0.12-0.15} 7.9-8.4 <4 Moderate Higheaeee= LoW=mmeoee 0.371 4 6
5-18} 0.6-2.0 }0.12-0.19} 7.9-8.4 2-8 Moderate Higheeee- LoWe=eceoae 0.37
18 -——— .- _——— [ Ut A ——— -—
Shawa ]
§emmcmcencmemm——— 0-5 0.6-2.0 }0.16-0.18} 6.6-7.3 <2 Moderate Moderate |LOWe-ee== 0.28} 5 5
5-60} 0.6-2.0 }0.14-0.16} 6.6-7.3 <2 Moderate Moderate |Low-—eee-- 0.32
Tanna:
53, Hlecccacmaaaaa 0-7 {0.06-0.2 }0.12-0.18] 7.4-7.8 <2 Moderate Highe==== LOW==e=== 0.37) 2 6
7;34 0.06-0.2 {0.12-0.18} 7.8-8.4 <y Moderate Higheeeaa LOWem—aae 0.43
3 _— ——— — cee demmmmmmccc lemcccccen | mm——————— _—
155:
Tanna part------ 0-7 10.06-0.2 }0.12~0.18} 7.4-7.8 <2 Moderate Higheew-- LoWeeaae= 0.37} 2 6
7-3410.06-0.2 |0.12-0.18} 7.8-8.4 <y Moderate Higheewew LOW-meeow 0.43
34 -—- -— -— ey S T -
Beenom parte-e-- 0-7 0.6-2.0 {0.14-0.20] 7.4-7.8 <2 Low=eeman= Highe=ee- LOW==mem- 0.371 1 5
7-181 0.6-2.0 }0.10-0.18] 7.4-7.8 <2 Moderate Higheemwe- LoWe=m=e= 0.32
18 ~——— - — JEPEUUE JEVVVEVEVENEVRPIVY [ERIUUYRY RO —— -——
T56:
Tanna part------ 0-7 10.06-0.2 }0.12-0.18} 7.4-7.8 <2 Moderate High-e===- Lowmemea 0.371 2 6
7-34}0.06-0.2 {0.12~-0.18} 7.8-8.4 <y Moderate Highee=== LoW=emeceaex 0.43
34 -—— ——— -—- e e I LN —
Rentsac parte---} 0-8 0.6-2.0 {0.16-0.20] 7.4-7.8 <2 LOW=meenaa Higheeee- |Low=mmem- 0.371 1 5
8-18] 2.0-6.0 }0.04-0.10] 7.4-8.4 <y LOWmmwm——- Highe=we- LOWewoeam= 0.24
18 -— ——— ——— e e -—-
Rentsac part----| 0-8 0.6-2.0 {0.09~0.14] 7.4-7.8 <2 LOWmmmm——= Highe=an- LoW-ccem- 0.371 1 5
8518 2.0-6.0 }0.04-0.10] 7.4-8.4 <y Low-reeaa= High-===- LOWmmmmaa 0.24
1 — — _— U DU PO P —
Torrifluvents:
157':
Torrifluvents
part--------o-- 0-60] --- --- -— SRS (USROS OSSOSO PR S PR Q-
Camborthids part| 0-60 —_— ——— ——- cee jeccceccecc|ecmcrcecan]ccaccnaaas e jaea] wea
Turner:
58, 59, 60ecee—a=a 0=-3 0.6-2.0 [0.16-0.20} 6.6-7.3 <2 Moderate Higheee-- LOWemme=a 0.32} 3 6
3-22} 0.6-2.0 }0.14-0.18] 7.4-8.4 <2 Moderate Higheeee- LoWemeeaa 0.32
22-60} 6.0-20 <0.03 7.9-8.4 <2 [ Y- * P — Highe-mee- LOWe=eoaaa 0.10}
i ]

See footnote at end of table.
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TABLE 10.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued

}Available Shrink- Risk of corrosion Erosion|Wind
Soil name and Depth| Permea- | water Soil Salinity swell Uncoated factorsierodi-
map symbol bility |capacity |[reaction potential steel Concrete K T ibility
. group
In In/hr In/in pH Mmhos/ecm
Ustifluvents:
Te1%;
Ustifluvents
parte—cececcaaaa 0-60 -—- -——- ——- T e Bt e B el Lo BT
i i i ]
Fluvaquents part| 0-60 -——— -— ——- o=  |eercseccca-|ccecccece | cncccaeaa ——— jmmm| ==
Tgo: |
Ustifluvents |
parteeecececcceaaa 0-60 -—- -—- -—- I T B e P L LY e
' !
Ustochrepts part| 0-60 — -— -— R L T B B = femm} ~em
Wayden:
kLT
Wayden part--e-- 0-6 10.06-0.2 {0.14-0.19} 7.4-8.4 2-8 Moderate High====- Moderate }0.37]2-1 4L
6-1410.06-0.2 {0.12-0.18] 7.4-8.4 <8 Highea=e== Highe=e== Moderate [0.43}
14 --- --- --- I i A [=m= foan| —ee
i ]
Castner parte---! 0-10] 0.6-2.0 [0.08-0.12} 6.6-7.8 <2 jLOWmemamaa |Highe=we= |LoW=menaax 0.281 1 8
10-18}{ 0.6-2.0 }[0.04-0.09] 6.6-8.4 <2 LoWmceweu- jHighe=ea= LoWamaana 0.24]
18 -—- -— -—- R LT i ------------------ -—-
Winkler: ! !
Tous: | !
Winkler part----} 0-15} 2.0-6.0 |0.08-0.11] 6.6=-7.3 <2 LOWammaean |Moderate |Low====-- 0.201 5 8
15-60] 2.0-6.0 {0.04-0.08} 6.6-7.3 <2 |LoWeweoonaan ‘Moderate [Lowewewam 10.17
Hilger part--«--- 0-4 2.0-6.0 }0.05-0.08] 6.6-7.3 <2 LoWmemwaaa jHigheee=- |LoWanmaaw 0.201 5 3
4-24} 0.6-2.0 {0.05-0.07} 6.6~7.3 <2 LoWamemeaa |Higheeeea LoWemmama 0.32
24-60] 0.6-2.0 {0.05-0.07} 7.4-7.8 <2 | o) B %High ----- | W] ZR—— 0.32
Rock outcrop |
part. | | | |
} ! | ! i
Work: } | ]
65, 6b6mmecmccacaaa 0-5 0.6-2.0 }0.14-0.20] 6.6-7.3 <2 Moderate |Highe===- LoWw=ew=== 0.371 5 5
5-28{ 0.2~0.6 }0.12-0.18] 6.6-7.8 <2 Highe=ea== |Higheewa- LOWemmaaa 0.37
28-60] 0.6-2.0 10.12-0.14} 7.9-9.0 <y LoWweeeewaa jHigha=aa- J|LoWeeeea-a 0.28
Yamac:
67, 68, 69, 70----]| 0-8 0.6-2.0 {0.14-0.20} 7.4-7.8 <2 LoWeeweauna High-==-- Lowe=eee= 0.371 5 5
8-60{ 0.6-2.0 }0.14-0.20] 7.9-8.4 <y LoWewoonma Highe==== LoWewee== 0.37]
|
Yawdim: | |
T71%; ] | ]
Yawdim parte~--- | 0-10{0.06-0.2 {0.14-0.19} 8.5-9.0 | <2 [ G- (— jHighee=ax |Moderate 10.32} 2 4L
10 -——— { —_— ——- L Y b E ------------------ -——
Lambeth part----| 0-8 0.2-0.6 }0.18-0.22] 7.8-8.4 <2 LOWaemmann jHighee=u- LoWaeeaaa 0.43] 5 6
8-60) 0.2-0.6 50.18-0.22 7.9-8.4 < LOW=mmmmmm EHigh ----- LOW===nmm=n 0.43
Rock outerop | |
part. ; } {

TThis map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior characteristics of the map unit.
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TABLE 11.-~-SOIL AND WATER FEATURES

[The descriptions of "flooding" and "water table" in the glossary explain terms such as "rare," ”brief,"
and "apparent." The symbol > means more than. Absence of an entry indicates that the feature
is not a concern]

Hydro-| Flooding | High water table ] Bedrock }
Soil name and logicl | } i |Potential
map symbol group | Frequency Duration |Months Depth | Kind Months | Depth | Hard- | frost
| ness | action
! Et In !
Absarokee: ] ]
1, 2=cmememmcnana c None--cemee- - -—- >6.0 -—— -— 20-40 }Hard |Low.
1
‘ 1
13: | !
Absarokee part-t c None--==c=m- -—- -— >6.0 -— % ——- 20-40 }Hard ELow.
! |
Sinnigam part-- D None==meeaa- -—- —— >6.0 -— -—— 10-20 }Hard |Moderate
!

Ty : |
Absarokee part- [ Nonge-wewa - ——— —_— >6.0 -— -—— 20-40 }Hard {Low
Sinnigam part-- D [None--===-=- - —_— >6.0 —— ——— 10-20 |Hard Moderate.

{ | !

T5#; ] | i i ]
Absarokee part-| C INong-—cececax - ——— 6.0 | --- -— | 20-40 }Hard |Low.

i i .
Sinnigam part-- D None------~- -—- -— >6.0 ——— -— 10-20 |Hard Moderate.
16:
Absarokee parte- c Npne-==e=w--- —— ——— >6.0 -—— ——— 20-40 }Hard Low.
Amherst parte-- D Nong-==eee-- —— -—— >6.0 -—— -— 6-20 |Hard Low.
Castner part--- D Noneeeee-- - - -——— 6.0 | --- -—— 10-20 |Hard Moderate.
Absher: l
Tommmmmmmmee e D None-=eeae-- -—- -— >6.0 - E _—— >60 -——- %Low.
Amherst: |
8: i
Amherst part--- D None-=-caa-- ——— - | >6.0 - | === | 6-20 }Hard Low.
' i | |
Absarokee part- C None-eeeaa - -—— ——— >6.0 ——— ——— ! 20-40 }Hard Low.
Castner part--- D None-=-ceme-= -—— -— 6.0 -— -—— 10-20 }Hard EModerate.
Assinniboine: | I
Jewmmmmemeccmcaa- B Nong==mmeem- -— -— 6.0 | --= -—— | >60 -—- Moderate.
T10:
Assinniboine i
partec——cceca-- B None==eeceanm-- -—— -— >6.0 -—— b aea >60 - Moderate.
i
Rentsac parte-- D Nonegeewaea - —— P >6.0 ——— ——— 10-20 }Hard Moderate.
Attewan:

LR B Nonee==w-- - -——- -——- >6.0 -—- - >60 -— {Moderate.

12eccccccmncecaa- B ’None ------ - -— ——— 0.5-2.0%Apparent5May—Aug >60 - Moderate.

T13: :

Attewan part--- B Nonee——-ecw-- _——— T, >6.0 _——— -—— >60 —-—— Moderate.
Beaverell part- B None-==ce=-- -—- -— >6.0 -— —-— >60 —— [Moderate.
!
Beaverell: |
TR, B Nonge-===a - ——— ——— >6.0 —— ——— >60 -——- |Moderate.
Birney: .
T15%;
Birney part---- B None-=eee- - -— —_— >6.0 ——— - >60 -— Low.
Yawdim part---- D Nong=ewewaa - - -—- >6.0 ~—— -——— 10-20 Ripbable Low.
Rock outcrop
part.
| ! ] i !

See footnote at end of table.
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TABLE 11.-=S0IL AND WATER FEATURES--Continued
|Hydro~| Flooding | High water table | Bedrock |
Soil name and | logict } | } }Potential
map symbol Jgroup | Frequency | Duration |Months Depth | Kind Months | Depth | Hard- | frost
| ] ness | action
] | Et In |
Lolo--continued ] i
Lolo parte-e--- | B Nongeeeeeeax i ——— ——— } >6.0 ——— - ' >60 -— |Moderate.
i | { ] !
T38%: I { ] | i
Lolo part--—ea- ! B Occasional |Brief----- Apr-Juni{0.8-2.5|Apparent|{May-Aug >60 -— iModerate.
! i
Nesda parte---- | B Occasional |Brief-ecwe-- |Apr-Jun} >6.0 - -— >60 _—— ELow.
] i
Lonna: | i
39, 40mmmemmcena- B Nongmecemccua —— —-—— 6.0 - -— >60 -——— iModerate
McKenzie: ! !
L L ) Common====a= Longe=m=== Apr-Aug| >6.0 -—— -— >60 -—- iLow.
! !
Rentsac:
JPcmmmmcmcmcmae e D Nongewemeaa- — —_—— >6.0 -—— ——— 10-20 }Hard Moderate.
Rock outcrop: !
1)43’: }
Rock outcrop i
part. { % !
1
Castner part--- D None--=-ce--= - - 6.0 - R, | 10-20 }Hard |Moderate.
i i !
Tyys. } ] ] i
Rock outcrop ] | | |
part. | |
Garlet part---- B Nonge-—eacaa- -——— f - >6.0 -— ——— >60 -— Moderate.
] |
Tys*, ]
Rock outcrop !
part. |
1
]
Yawdim part----} D None---—wcum - _—— 6.0 -— _— 10-20 Rippable%Low.
Sebud: i !
4%,  UTEoeeeoo B None--—=—meeu- -—— | J—— >6.0 | --- | ae- | >60 -—= Moderate.
| | i i !
Tygs: | i i i
Sebud part----- B Nong-=-=-ceea- _—— -—— 6.0 } === | === >60 -— |Moderate.
1
{
Cheadle part---} D None===eaaa- ——- -— >6.0 -—— ——— 10-20 }|Hard |Moderate.
Shane:
49, S0-mmememmaaa D None===eem-- - —— 6.0 -— -—— 20-40 |Rippable|Low.
T51: : ;
Shane part----- D Nonge-eecau= —— -— >6.0 -——— ——— 20-40 |Rippablejlow.
Cabba part----- C Nongee=mcaa= —— - 6.0 | --- | ——- 10-20 |Rippable|Moderate.
| I
Shawa: ] ! |
Blemmmcmm e e ———— B None===ecee- -— ——— 6.0 | === .- >60 -—- Moderate.
|
Tanna:
53, Sfccmmococaan o Nonem==—aea- - - >6.0 - -—- 20-40 {Rippable]Low.
]
155: !
Tanna parte---- o} None-=woeea-n - - 1 >6.0 - -— 20-40 |RippableiLow.
i |
Beenom parte--- D Nong==meeoea=- - —_—— >6.0 -— -— 10-20 {Hard Moderate.
156: .
Tanna parte---- I ¢ [Nonee—eaeeea - ——— 6.0 — - 20-40 |RippablejLow.
!
Rentsac part--- D |None==eceaee ——— } === >6.0 ——— -—— 10-20 }|Hard |Moderate.
Rentsac part--- D Nongemmeeaa= ——— -—— >6.0 -—— -——- 10-20 ;Hard |Moderate.
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TABLE 12.--CLASSIFICATION OF THE SOILS

Soil name

Family or higher taxonomic. class

Amhergteceicccccacccccaaaa
Assinniboin€eccccccceaao-o

Beaverell-cecccnccaccnncaa
BeenoMeceneccarrencncecane
Birneyeeeccecmccccaccccaaoo
Bonfricecececcccccccraacaaa
Cabbaemea- B T TPV .
Camborthidseecececacacacaaa
Castner-cecwec—cccccacceceaa
Cheadlee—ecccmccmncaacccaaa
Fluvaquentg--eecccmeccaaa-
Garletececcmecccccccacaacaa
Glendive-cecccmcccaccnraaa
Graileee-- e mceme e ———
Harlem-eceecaccreccccccnecanax

MeKenzie-
Nesdae—-ww

UstochreptSecccecccaa —————
Waydeneeecceecosccncancccnaa
Winklereececeacaoacoaa m——————

Clayey, montmorillonitic (calcareous),

Fine, montmorillonitic Typic Argiborolls

Fine, montmorillonitic Borollic Natrargids

Clayey, montmorillonitic Lithic Argiborolls

Fine-loamy, mixed Aridic Argiborolls

Fine-loamy over sandy or sandy-skeletal, mixed Aridic Argiborolls
Loamy-skeletal, mixed Aridic Argiborolls

Loamy, mixed Lithic Argiborolls

Loamy-skeletal, mixed Borollic Camborthids

Fine-loamy, mixed Borollic Haplargids

Loamy, mixed (calcareous), frigid, shallow Typic Ustorthents
Camborthids

Loamy-skeletal, mixed Lithic Haploborolls

Loamy-skeletal, mixed Lithic Cryoborolls

Fluvaquents .

Loamy-skeletal, mixed Typic Cryochrepts

Coarse-loamy, mixed (calcareous), frigid Ustic Torrifluvents
Fine, montmorillonitic Pachic Argiborolls

Fine, montmorillonitic (calcareous), frigid Ustic Torrifluvents
Fine-loamy, mixed (calcareous), frigid Ustic Torrifluvents
Loamy-skeletal, mixed Typic Argiborolls

Fine, montmorillonitic Borollic Camborthids

Fine-silty, mixed (calcareous), frigid Ustic Torriorthents
Fine-loamy, mixed, frigid Aquollic Salorthids

Fine, montmorillonitic (calcareous), frigid Typic Ustifluvents
Loamy-skeletal, mixed Pachic Haploborolls

Fine-silty, mixed Borollic Camborthids

Fine, montmorillonitic (calcareous), frigid Typic Haplaquepts
Sandy-skeletal, mixed Fluventic Haploborolls

Loamy-skeletal, mixed (calcareous), frigid Lithic Ustic Torriorthents
Loamy-skeletal, mixed Typic Cryoborolls

Very-fine, montmorillonitic Abruptic Argiborolls

Fine-loamy, mixed Pachic Haploborolls

Clayey-skeletal, mixed Lithiec Argiborolls

Fine, montmorillonitic Aridic Argiborolls

Torrifluvents

Fine-loamy over sandy or sandy-skeletal, mixed Typic Argiborolls
Ustifluvents

Ustochrepts B
Clayey, montmorillonitic (calcareous), frigid, shallow Typic Ustorthents
Loamy-skeletal, mixed, frigid Udic Ustochrepts

Fine, montmorillonitic Typic Argiborolls

Fine-loamy, mixed Borollic Camborthids

frigid, shallow Ustic Torriorthents
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TABLE 13.--TEMPERATURE AND PRECIPITATION.DATA

| i \ Temperature
Mean ] Mean ] Monthly Monthly Total
Month daily | daily | highest lowest precipitation
. maximum | minimum | maximum minimum
Columbus, Montana. Elevation 3,590 feet

Januaryeeemecee-- 36 8 68 § -36 .38
February=-—-w==-= 41 11 79 ; =45 .36
March--=ecececc-- 47 19 77 -29 .85
Aprileceemcacaas 60 29 90 -16 1.50
Maymmmmmm—m————— 71 39 96 9 2.34
JUN@emeemmm——can 77 46 102 28 2.79
July=eeommmocmen 89 51 109 34 .89
Auguste--mm=—eu- 88 48 106 31 .76
Septemberecee-e- 77 40 ' 102 21 1.23
October-ececcmew- 65 ' 31 .88 3 1012
November-m=mmmm- 48 20 76 -33 .60
December-------= Iy 14 71 a3 .4l

Annuale----- 62 30 13.26

Rapelije, Montana. Elevation 4,125 feet

January----eeeea 34 11 70 ~41 .45
February -------- 38 13 72 =45 L7
Marcheesmeeceecceen ué 19 80 -30 .82
Aprile-e=-o-eee- 57 29 88 =11 1.18
Mayeeececnmmaaax 66 37 98 -1 2.15
JUnEemmmmmmmmmee 75 45 106 21 L 2.72
JUly—meemecccaae 85 51 108 30 1.02
August~=em—eenaa 84 L9 105 26 1.06
Septembere-ce--- 72 41 103 10 1.12
Octobereeceeeee- 61 32 g1 =15 1.00
November-----m=v 46 23 79 -34 .58
December---e----- 38 16 69 -39 .38

Annual--eew- 58 31 12.95



STILLWATER COUNTY AREA, MONTANA

TABLE 13.--TEMPERATURE AND PRECIPITATION DATA--Continued

Temperature
Mean Mean Monthly Monthly Total
Month daily daily highest lowest precipitation

maximum | _minimum maximum minimum

Mystic Lake, Montana. _Elevation 6,558 feet
January-eeeeeeaa ! 32 ! 14 ! 60 -35 { 1.25
February-eeee--- i 34 | 15 | 62 -37 | 1.16
March-===—-eecaaaao } 39 19 62 =23 2.34
Aprile-ceccceccaca- 5 49 28 80 =13 2.84
Maymmmeocmmaaaaa 58 36 83 6 3.24
Jun@amemmmcmaaan 65 43 87 21 3.39
July-emecmcannaa 75 51 94 30 2.00
Augusteevecmccen 73 49 92 31 1.77
September--c-e--- 64 41 | 88 5 2.01
October--e—-—a--- 55 34 l 79 -7 1.53
November-------- 41 24 68 =24 1.37
December--e-e--- 35 19 62 -35 1.12
Annuale-—e-- 52 31 24.02
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Accessibility Statement

The Natural Resources Conservation Service (NRCS) is committed to making its
information accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
(800) 457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The USDA Target Center can convert USDA information and documents into
alternative formats, including Braille, large print, video description, diskette, and
audiotape. For more information, visit the TARGET Center’s Web site (http://www.
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY).

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’'s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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