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HOW TO USE THIS SOIL SURVEY REPORT

HIS SOIL SURVEY of the Judith Basin Area con-

tains information that can be applied in managing
farms, ranches, and woodlands; in selecting sites for roads,
ponds, buildings, or other structures; and in appraising
the value of tracts of land for agriculture, industry, or
recreation.

Identifying the Soils

All the soils of the Judith Basin Area are shown on the
detailed map at the back of this report. This map has
many sheets made from aerial photographs. Each sheet
is numbered to correspond with numbers shown on the
Index to Map Sheets. This index helps to locate an area
quickly on the detailed map.

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

Finding and Recording Information

Use the “Guide to Mapping Units” to find information
in the report. This guide lists all the soils of the Judith
Basin Area in alphabetic order by map symbol. It shows
the page where each soil is described, and also the page for
the capability unit, range site, and windbreak suitabilit,
group 1in which the soil has been placed. :

A good way to learn about the soils on a farm or other
tract, and their capabilities is first to list the symbols
shown on the soil map for the tract, and then to refer to
the “Guide” for the names of the soils and the groups in
which each soil has been placed. Read about the soils in
the pages given in the “Guide.” Colored sketch maps can
be prepared to record decisions made after the parts of the
report designated on the “Guide” have been studied.
Trace the boundaries of the soils on transparent paper or
plastic laid over the detailed soil map. Then color the
soil areas to show their degree of limitation when used for
crops, pasture, trees, septic tanks, parks, playgrounds, or
many other purposes. Green, for example, can indicate
soils with slight limitations; yellow, moderate; and red,
severe.

Farmers and those who acork with farmers can learn
about the use of the soils for agriculture mainly in the
descriptions of the soils and in the discussions of the capa-
bility units.

Foresters and others interested in woodland can refer to
the subsection “Use of Soils as Woodland and in Wind-
breaks.” In that subsection the soils of the Judith Basin
Area are placed in groups according to their suitability
for trees, and management of each group is discussed.

Game managers, sportsmen, and others concerned with
wildlife will find information about the main kinds of
wildlife and their food and cover in the subsection “Wild-
life Management.”

Ranchers and others interested in range will find, in the
subsection “Use and Management of Soils for Range,”
that the soils of this survey area are grouped according to
their suitability for range, and that the management of
each group is discussed.

Engineers and builders will find, in the subsection “En-
gineering Uses of Soils,” tables that give engineering de-
scriptions of the soils of the survey area; that name the
soil features affecting engineering practices and structures;
and that rate the soils according to their suitability for
several kinds of engineering work.

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

Students, teachers, and others will find information
about soils and their management in various parts of the
report, depending on their particular interest.

Newcomers in the Judith Basin Area may be especially
interested in the section “General Soil Map,” where broad
patterns of soils are described. They may also be inter-
ested in the section “General Nature of the Survey Area,”
which gives additional infermation about the survey area.
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This survey is the cooperative work of the Soil Conser-
vation Service and the Forest Service, United States De-
partment of Agriculture, with the Montana Agricultural
Experiment Station. Fieldwork was completed in 1959.
Unless otherwise indicated, all statements in this report
refer to conditions in the Judith Basin Area at the time
the survey was in progress.

Cover picture:

The agriculture of the Judith Basin Area

is based mostly on grain and livestock. (Photograph

courtesy of Calder’s Exclg{sive )Aerial Murals, Lewistown,
ont,

For sale by the Superintendent of Documents, U.S. Government Printing Office
‘Washington, D.C., 20402



How soils are mapped and classiﬁed

General soil map_

T

e L N

Skaggs-Dun

10. Hughesville-Duncom association

Danvers-Judith assocmtlon
Winifred-Utica association
Savage-Stra
Judith-Ashuelot association
Lismas-Shale land association
Absarokee-Maginnis association
Cheadle-Darret-Fergus association
Teton-Cheadle association

w-Gallatin assoeiation. .. ______________

com association_ ____._.______________

11, Cowood association_ . _____ . ___________________.

12. Sapphire-Woodhurst-Teton association

13. Bridger-Woodhurst association. o ... ___..__.__
14, Alder-Maginnis assoeiation . _____ ... ______

Descriptions of the

Absarokee series.

Adel series.____._
Alder series... ..
Arvada series. . _
Ashuclot series__
Bainville series--

Beekton series. - -
Big Timber series

Blaine series_ ___
Blythe series.__ .
Bowdoin series...
Bridger series. - -
Castle series-- . -
Chama series_ _ .
Cheadle series.__

Clayey alluvial land

soils

Cobbly alluvalland__.__ . ____ . __

Colvin series____
Cowood series- -
Danvers series.. -
Darret series____

Dimmick series._

Duncom series_ _
Fargo series.____
Fergus series-___

Gallatin series___

Hegne series_ - _

Hughesville series

Judith series_. .
Lamoure series..
Laurel series- .-
Lismas series.___

Little Horn series

Loberg series____

Loamy alluviat land - . . ____________________ . ___

Maginnis series__

Midway series_ -
Pierre series_ ...
Promise series.__

Raynesford series___ . ___

Rhoades series- -
Saline land. . .__
Sapphire series- -
Savage series....
Skaggs series____
Slocum series .- - -

Spring Creek series ... ______________ e

Straw series_._..
Terrad series____
Teton series. - - -

Twin Creck series

Utica series_____
Wet land.._____
Winifred series....
Woodhurst series

Contents

OOOWWHOTITIDOHR PN N = @

Pt d
00 b

Use and management of soils___ . __ . _.______.
Use and management, of soils for dryland crops....______
General practices of management____ . ... __________
Controlling erosion and conserving moisture. . ______
Suitable cropping systems_ . _________________
Maintaining ferbility - .o _____
Capability groups of soils_.__ .. ___________________
Capability groups of dryfarmed soils_. .. _________
Management by dryland capahility units..___________
Predicted yields of dryland erops_ ... _____..__
Use and management of soils for irrigated crops__._..____
Capability groups of irrigated soils____ .. ____.._____
Management of irrigated soils by capability units______
Predicted yields of irrigated erops_ - .o __.__.__.
Use and management of soils for range._._______._______
Range site and condition elass_ - ______________
Desecriptions of the range sites. . o _i_______
Tstimated annual yield on each range site____________
Management practices. .o ... .____
Use of soils as woodland and in windbreaks_..__________
“Natural woodland - .. .____
Woodland suitability groups.- ... _________.___
Management by woodland suitability groups......_.__.
Woodland suitability group 1. .. .__
Woodland suitability group 2. .. ______
Woodland suitability group 3 - ______-.
Yields of lodgepole pine and ponderosa pine._-___.____
Windbreaks. . .-
Windbreak suitability groups_. - . __________._ . ___..
Wildlife management . - . ...
Engineering uses of sOils__.______ .. ____________
Systems of soil elassification_ .- ..
Engineering properties of soils__________________.____
Soil test data. - . ___.
Interpretations of engineering properties of soils_..____
Formation and classification of soils______________________
Factors of soil formation. . - _______
Parent material o _ . ...
CUMALE - oo oo oo e
Plant and animal life. - . . .o .. __._
Topography - - - o e
Time . i
Classification of soils__._ . ________
Zonal soils. . _ -
Chestnut soils. ...
Chernozems _ - - o ool
Gray Wooded soils. - ...
Intrazonal soils_ -
CaleiSolS . o o e o el
Grumusols . - - oo
Humic Gley soils_ - oo oo
Planosols. . _ o o__
Solonchak soils. - - ..
Solonetz soils_ _ o oo
Azonal soils_ L.
Alluvial soils._ - . L.
Lithosols_ . .-
Regosols . - o e
Technical descriptions of the soils_ - - ___._________
Mechanical and chemieal analyses_ .. ______._____
Field and laboratory methods_._ - __ . __________.__
General nature of the survey area_____.__________________
Relief, drainage, and geology - . __.__
History and settlement_______________________________
Natural resources_ o ai_ao-.
Transportation and recreational faeilities. .- ______.__.__
Agricultural history.___ ..
ClMate - - o e
Literature cited. - - - . ...
Glossary_ - _ oo e
Guide to mapping units_ _ _ ____________________ Following

I

149
149
150
153
154
155






SOIL SURVEY OF JUDITH BASIN AREA, MONTANA

BY E. K. HOGAN, J. L. PARKER, AND VAN K. HADERLIE, SOIL SCIENTISTS, SOIL CONSERVATION SERVICE, AND
R. C. McCONNELL AND W. W. JANSSEN, SOIL SCIENTISTS, FOREST SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE MONTANA AGRICULTURAL
EXPERIMENT STATION

HE JUDITH BASIN AREA, or the area covered

by this soil survey, consists of Judith Basin County
except that part within the Lewis and Clark National
Forest in the southwestern part of the county (fig. 1).
The survey area amounts to 897,980 acres, or about 1,403
square miles. One-third of this area is cropland, and the
rest is rangeland or woodland. Wheat is the main crop,
but livestock is also important.

Farmers and ranchers organized the Judith Basin Coun-
ty Soil Conservation District in 1948, The District helps
farmers and ranchers get technical assistance in soil and
water conservation from the United States Department
of Agriculture. This soil survey is a part of that
assistance.
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Figure 1.—Location of Judith Basin Area in Montana.

How Soils Are Mapped and Classified

Soil scientists made this survey to learn what kinds of
soils are in the Judith Basin Area, where they are located,
and how they can be used.

They went into the survey area knowing they likely
would find many soils they had already seen, and perhaps
some they had not. As they traveled over the survey area,
they observed steepness, length, and shape of slopes; size
and_speed of streams; kinds of native plants or crops;
kinds of rock; and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the se-
quence of natural layers, or horizons, in a soil; it extends

from the surface down into the parent material that has
not been changed much by leaching or by roots of plants.

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

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, the major
horizons of all the soils of one series are similar in thick-
ness, arrangement, and other important characteristics.
Each soil series is named for a town or other geographic
feature near the place where a soil of that series was first
observed and mapped. Danvers and Twin Creek, for ex-
ample, are the names of two soil series. All the soils in the
United States having the same series name are essentially
alike in those characteristics that affect their behavior in
the natural, untouched landscape. Soils of one series can
differ somewhat in texture of the surface soil and in slope,
stoniness, or some other characteristics that affect use of
the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same
texture belong to one soil type. Twin Creek loam and
Twin Creek clay loam are two soil types in the Twin
Creek series. The difference in texture of their surface
layersis apparent from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not £e made if they were shown on the soil map
asone unit. Such soil types are divided into phases. The
name of a soil phase indicates a feature that affects man-
agement. For example, Twin Creek loam, 2 to 4 percent
slopes, is one of several phases of Twin Creek loam, a soil
type in this survey area that has a slope range of 2 to 15
percent. '

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

h |



2 SOIL SURVEY SERIES 1959, NO. 42

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

In preparing some detailed maps, soil scientists have a
problem of delineating areas where different kinds of soils
are so intricately mixed, and so small in size, that it is not
practical to show them separately on the map. Thevefore,
they show this mixture of soils as one mapping unit and
call it a soil complex. Orvdinarily, a soil complex is named
for the major kinds of soil in it, for example, Sapphire-
Cheadle complex, Two or more recognized soils that ave
not regularly associated geographically may be mapped
together as an undifferentiated soil group, if the landscape
is such that separating them is impractical. Such a group
in this survey area is Judith and Raynesford stony loams.
Also, on most soil maps, areas are shown that are so vocky,
so shallow, or so frequently worked by wind and water
that they scarcely can be called soils. These areas arve
shown on the soil map like other mapping units, but they
are given descriptive names, such as Loamy alluvial land
or Wet, land, and ave called land types rather than soils.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and their laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in such a way that it is rveadily useful to
different groups of readers, among them farmers, ranchers,
managers of woodland, engineers, and homeowners.
Grouping soils that are similar in suitability for each
specified use is the method of organization commonly used
in the soil snrvey reports. On the basis of the yield and
practice tables and other data, the soil scientists set up trial
groups. They test these groups by further study and by
consultation with farmers, agronomists, engineers, and
others; then they adjust the groups according to the re-
sults of their studies and consultation. Thus, the groups
that arve finally evolved reflect up-to-date knowledge of the
soils and their behavior under present methods of use and
management.

General Soil Map

After study of the soils in a locality and the way they
are arranged, it is possible to make a general map that
shows several main patterns of soils called soil associa-
tions. Such a map is the general soil map in the back of
this report. IToach association, as a rule, contains a few
major soils and several minor soils, in a pattern that is
characteristic although not strictly uniform.

The soils within any one association are likely to differ
from each other in some or in many properties; for ex-
ample, slope, depth, stoniness, or natural drainage. Thus,
the general soil map shows, not the kind of soil at any
particular place, but patterns of soils in each of which
there are several different kinds of soils.

Each soil association is named for the major soil series
in it, but as alveady noted, soils of other series may also
be present. The major soils of one association may also be
present in another association, but in a different, pattern.

The general map showing patterns of soils is useful to
people who want a general idea of the soils, who want
to compare different parts of a county, or who want to
know the possible location of good-sized arveas suitable for
a certain kind of farming or other land use.

Most of the 14 soil associations in the survey avea con-
sist mainly of loamy soils. The soils in association 3 are
loamy and occur on bottoms and low terraces. Soil asso-
ciations 1, 2, and 4 are on high benches and consist of
loamy, gravelly, and clayey soils. Soil associations 6,7, 8,
9, and 14 ave on uplands and consist of soils that are gener-
ally loamy but are clayey or channery m some places.
In soil associations 10, 11, and 12 are loamy, forested, and
grass-covered soils on mountain slopes. The soils in as-
sociation 13 are stony and nonstony loams on foothills.
In soil associafion 5 are shallow clays in vough, broken
topography. Tach of these soil associations is described
in the following pages.

1. Danvers-Judith association: Deep and moderately deep, loamy
soils over very gravelly material on nearly level and gently
sloping high benches
This is the most extensive soil association in the survey

area. Lt occupies the nearly level and gently sloping,

noncontignous high ontwash benches in the plains sec-
fion of the survey area (fig. 2). At Moccasin, in this

association, is a branch of the Montana Agricultural x-

periment, Station. The soils developed in alluvium under

a dense cover of mid grasses and are dark colored and well

drained.

The Danvers soils, as a rule, oceur in the more nearly
level areas and have a dark-colored surface layer 4 to 6
inches thick. Their subsoil is firm, grayish-brown heavy
clay loam with blocky structure. It is underlain by light-
colored, strongly calcareous clay loam that merges with
very gravelly material at an average depth of about 30
inches.

The Judith soils generally occupy the gentle slopes and
rises and the outer fringe areas of the benches. Immedi-
ately beneath their darvk-colored surface layer is a very
light colored, strongly calcareous subsoil that merges with
very gravelly material at a moderate depth. The Judith
soils lack the firm, grayish-brown subsoil that occurs in
the Danvers soils. '

The Danvers soils make up about 50 percent of the entire
assoctation, and the Judith soils, about 40 percent, but
the proportion of these soils varies considerably in a few
arveas, _For example, the small areas between the High-
wood Mountains and Arrow Creek are nearly 80 percent
Danvers soils, and the southwestern parts of most of the
other areas are dominantly Judith soils that, to the north-
east, grade to Danvers soils within short distances. To-
ward the northeast, therefore, the proportion of Danvers
soils generally increases.
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Figure 2.—Typical pattern of soils in the Danvers-Judith association.

Small aveas of Winifred and Utica soils account for
most of the remaining 10 percent of the association. The
Utica soils ave gravelly loams that occur on steep edges of
benches and have a'thin surface layer. The Winifred soils
occur on short foot slopes below the Utica soils and have
a dark surface layer and a grayish-brown, blocky heavy
clay loam subsoil. Shale underlies the Winifred soils at
adepth of 2 to 4 feet.

Most of this association is used to produce small grain,
mostly wheat. Yields ordinarily are good. Winter wheat
is more extensive than spring wheat, and some barley is
grown. Most of the wheat farms of the survey area are on
this association, as well as parts of combination wheat and
livestock vanches that extend from other associations.
Small acreages are used for tame pasture and for hay.
The growing season is too short, for corn grown for grain
to mature, but corn can be successfully grown for fodder
and silage. Because rainfall is limited, conserving mois-
ture and controlling wind erosion are the main problems.
2. Winifred-Utica association: Deep and moderately deep clay

loams over shale on rolling uplands and thin, very gravelly soils

on steep edges of benches

This association occupies rolling uplands that are thinly
mantled with alluvium. It is below and adjoining the
high benches in the plains section of the snrvey area.

Slopes range from moderate to steep. The soils in this
association developed under a dense cover consisting
mainly of mid grasses.

The Winifred soils account for 50 percent of this as-
sociation and are dominant, though the soils of several
other series also occur, Winifred soils are in rolling areas
below the steep crests of the benches. They have a dark
surface layer and a grayish-brown, blocky subsoil. The
subsoil merges with the underlying shale at a depth of 2
to 4 feet.

The Utica soils are prominent in the landscape, for they
occur on the steep crests of benches that border the rolling
areas and, to a lesser extent, on steep remnants of benches
within those areas. The Utica soils have a thin, dark sur-
face layer and arve very gravelly throughout. They
amount to slightly more than 15 pevcent of the association.

Also in the association are Promise, Pierre, and Danvers
soils. The Promise soils—deep, granular clays on mod-
erately steep slopes—occupy slightly less than 15 percent
of the association. Pierre soils are steep and moderately
steep and consist of granular clay that is modevately deep
over shale. They amount to about 5 percent of the associa-
tion. The Danvers soils have a dark-colored surface layer
and a grayish-brown, blocky upper subsoil. Their light-
colored, strongly calcareous lower subsoil merges, at a
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depth of about 30 inches, with pebbles mixed with material
finer than sand. Danvers soils make up about 5 percent
of the association,

The remaining 10 percent is made up of Savage, Absaro-
kee, and Maginnis soils and soils that occur on gently slop-
ing fans and have a thin or moderately thick claypan and
barren, salty spots. The Savage soils occur on fans and
terraces and have a dark surface layer and a moderately
thick, grayish-brown subsoil that grades to deep, cal-
careous material. The Absarokee soils and the Maginnis
soils are on moderate to steep slopes, but the Absarokee
soils are moderately deep, and the Maginnis soils are shal-
low over stratified shale and sandstone.

A large part of this association is too steep for cultiva-
tion. About 50 percent is in native range and pasture, and
the rest is used to produce small grain and hay, Crop
yields are good on the Winifred, Promise, Danvers, and
Savage soils. The association, therefore, is well suited to
a grain-livestock type of agriculture. Farms and ranches
range from about 660 to 3,800 acres in size, but the aver-
age size is about 1,400 acres. Because much of this associa-
tion is rough, sloping, and dissected by drains, the tillable
fields ave smaller than those on high benches in soil associa-
tion 1. Rainfall is limited, but soils that are not too steep
for cultivation are deep and have good eapacity for storing
moisture. In most areas that can be tilled, runoff is
medium to moderately rapid. On cropland, therefore,
the main problems of management are conserving moisture
and controlling water and wind erosion. On rangeland
the main problem is to keep or establish a cover of the most
desirable and productive range plants.

3. Savage-Straw-Gallatin association: Deep, well-drained to im-
perfectly drained, loamy soils on nearly level and gently slop-
ing bottoms and low terraces
This association occupies the bottoms and terraces that

range from %4 mile to 2 miles in width and occur along the

major streams of the plains and lower foothills. The soils
are mainly well-drained to imperfectly drained clay loams.

The Savage soils typically have a dark-colorved silty
clay loam surface layer 4 to 6 inches thick. Their subsoil
is firm, grayish-brown silty clay with prismatic and blocky
structure. These soils typically occur in the outer parts of
valleys. They make up about 40 percent of the associa-
tion.

The Straw soils are similar to the Savage soils but have
less clay in their subsoil. They occur on fans and on
stream terraces and account for about 30 percent of the
association.

The Gallatin soils are imperfectly drained and occur in
narrow areas that are commonly dissected by the channels
of meandering streams. They have a thick, davk surface
layer and a somewhat lighter colored subsoil. These soils
are subject to overflow and have a water table 2 to 6
feet below the surface. They account for about 10 percent
of the association.

Also in the association are the Twin Creek and the
Judith soils. The Twin Creek soils are in the southern
extremities of the association, where they occur on some
of the fans and low terraces. They are deep and loamy
and dark reddish in color. These soils make up about
percent of the association. The Judith soils occur on low
terraces. They have a dark-colored surface layer and a
light-colored, strongly calcareous subsoil that merges with

very gravelly material at a moderate depth. They amount
to about 5 percent of the association.

The remaining 10 percent of this association consists of
small areas of well-drained and poorly drained clays and
clay loams. Figure 3 shows the relationship of the soils
in this association as they occur in the vicinity of Hobson
on the terraces along the Judith River.

Combination grain and livestock ranches are on this
association and extend onto adjoining associations. About
50 percent of the association is used for hay, and about
10 percent for pasture; some of the hay and pasture is
irrigated. The rest of the association is in native range.
The size of the ranches ranges from about 600 to 2,000
acres. The soils take in water rapidly and have good
capacity for storing moisture except where they are under-
lain by gravel at a moderate depth. The main manage-
ment needs are conserving moisture and controlling wind
erosion on the dryfarmed parts of the association and
distributing water evenly and renovating hay stands pe-
riodically on the irrigated parts.

4, Judith-Ashuelot association: Gravelly loams moderately deep
over very gravelly material or shallow over a lime-cemented
hardpan; on nearly level and gently sloping high benches
This association occupies an area of high benches that

begins about 5 miles southwest of Hobson and covers about

11,500 acres. The soils in this association are dark colored

and well drained. They developed in gravelly loam allu-

vium, underlain near the surface or at a moderate depth
by very gravelly material. Their native vegetation con-
sists of mid grasses.

The Judith soils have a dark-colored gravelly loam sur-
face layer underlain by light-colored, strongly calcareous
gravelly loam that grades to very gravelly material at a
moderate depth. These soils make up about, 80 percent
of the association. .

The Ashuelot soils account for the remaining 20 percent
of the association. They occur in spots that cannot be pre-
dicted by observing the topography. Their dark-colored
surface layer averages abont 4 inches in thickness and is
underlain by light-colored, strongly calcareous gravelly
loam that extends to a hardpan cemented with lime. The
hardpan is at an average depth of about 8 inches.

About 80 percent, of this association is used for small
grain and about 20 percent for tame. pasture. The rest
1s in nafive range. The Judith soils produce moderate
yields of small grain, but the Ashuelot soils are droughty
and are further limited by cobbles and the cemented hard-
pan, which damage machinery. One of the management
needs is conserving moisture. Some of the cropland of
this association probably should be seeded to grass.

5. Lismas-Shale land association: Shallow clays and outcrops

of shale on steep, rough, broken topography

This soil association occupies the spectacnlar arvea that
geologic erosion has carved out along Arrow Creek and the
lower part of Surprise Creek. The area is locally called
shale breaks. The creeks and their tributaries are deeply
cut into the clay shale and into the Lismas clay, which is
shallow over shale. Lismas clay occurs on the steep and
very steep, rounded slopes and makes up 60 percent of the
association. The shale crops out on very steep slopes and
makes up about 20 percent.

Other soils in the association include Pierre clay, Saline
land, and small areas of soils on bottom lands and uplands.



JUDITH BASIN AREA, MONTANA

~ iR
- \\'&\‘\\\\\;\\3\\‘\\’\\X‘
N

S
s
N

| RNNEM g
. — —

W o

Figure 3.—Representative pattern of soils in the Savage-Straw-Gallatin association (lower half of figure).

Pierre clay is moderately deep over shale clay and accounts
for about 10 percent of the association. Saline land occurs
on moderately steep slopes below the shale breaks and
makes up about 5 percent of the association. Soils on
bottom lands and on uplands make up the remaining 5
percent.

The soils in this association take in water slowly and
have rapid runoff. Generally, yields of forage are low.
The association has no farmsteads, but it is grazed by live-
stock belonging to farmers and ranchers of adjoining
soil associations. One of the problems of management is
properly distributing grazing on the rough terrain. Some
access trails have been constructed, and some springs have
been developed.

6. Absarokee-Maginnis association: Dark-colored clay loams that
" are moderately deep and channery clay loams that are shallow
over hard shale and sandstone; on sloping to steepluplands

This soil association consists of moderately deep and
shallow soils on gentle to steep slopes of the rolling uplands
in the plains section. Tts main area is north of the town of
Geyser, and a smaller area is east and south of the town of
Windham. The total area of this association is about
45,000 acres. : '

The Absarokee soils have a dark-colored clay loam sur-
face layer about 4 inches thick. Their subsoil is firm,
grayish-brown or dark grayish-brown clay with prismatic
and blocky structure. These soils occur mainly on gentle
to moderate slopes but partly on moderately steep slopes.
They account for 40 percent of the association.

The Maginnis soils lack the distinct, blocky subsoil of -
the Absarokee soils and are shallow or very shallow to
bedrock. They occur on the crest of ridges and on steep
side slopes of drainageways. Maginnis soils amount to
about 40 percent of the association,

These major soils are free of lime. The Absarokee soils
take in water readily to somewhat slowly and have good
capacity for storing moisture. The shallow Maginnis soils
are droughty and, because they are steep, have rapid
runoff. '

Rhoades, Arvada, Savage, Danvers, and other soils are
also in this association. The Rhoades and Arvada soils
have a claypan and are underlain by bedrock. They occur
together and make up about 5 percent of the association.
The surface layer of the Rhoades soils is moderately thick,
and that of the Arvada soils is thin. The Savage and
Danvers soils together also make up about 5 percent of
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the association. The Savage soils are on fans, and the
Danvers soils are on remnants of benches. Both have a
dark, moderately fine textured surface layer and a gray-
ish-brown, blocky subsoil, but the Savage soils lack the
gravel substratum of the Danvers soils. The remaining
10 percent of the association is made up of soils that are
largely nontillable because they are shallow or contain too
many stones.

Combination grain and livestock ranches occur on this
association. About 70 percent is native range. About 25
perecent is cultivated, and about 5 percent is seeded to tame
pasture. Most of the association is made up of ranches
as large as 4,000 acres, but there are smaller ranches of
about 640 acres. On the cropland, the main problem is
conserving moisture and lessening erosion. On range,
grazing should be properly distributed so that the most
productive kinds of grasses are kept or encouraged.

7. Cheadle-Darret-Fergus association: Dark-colored, shallow,
loamy soils over sandstone and reddish, moderately deep, loamy

soils over shale; mainly on moderate to steep slopes in the
uplands

This soil association is north of the Little Belt Moun-
tains on the upland parts of the lower foothills. Tt ex-
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tends diagonally across the survey area in a northwest-
southeast direction. Narrow valleys are included. Much
of the association consists of shallow to moderately deep
loams and clay loams on slopes ranging from moderate
to very steep. Much of the soil material is veddish col-
ored. Thissoil association has a total area of about 105,000
acres.

The Cheadle soils occur on ridges, crests, and steep slopes
and are dark and generally stony or channery. These
soils make up about 35 percent of the association.

The Darret soils occur on moderately steep slopes and
have a surtace layer that is of dark-reddish color and
about 4 inches thick. It is underlain by about 10 inches
of dark reddish-gray to pale-ved material that has pris-
matic and blocky structure. Some lime has accumulated
in the lower part of the subsoil, which merges with inter-
bedded shale and sandstone at a moderate depth. Darret
soils amount to about 30 percent of the association.

The Fergus soils are similar to the Darret soils but are
deeper to-bedrock. They occupy gentle to moderate slopes
and occur in the valleys, as well as on the mantled up-
lands. These soils account for about 25 percent of the
association.
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Figure 4.—Representative patterns of soils in the Cheadle-Darret-Fergus association.
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Also in this association are Twin Creek, Raynesford,
Adel, Judith, Gallatin, and Terrad soils. The Twin
Creek, Raynesford, Adel, and Judith soils are on small
fans and narrow terraces in the valleys and together ac-
count for 5 to 8 percent of the association. The Twin
Creek soils are deep, loamy, and dark reddish in color.
The Raynesford and Adel soils are deep, loamy, and very
dark. Gallatin soils occur on narrow bottoms along
streams and amount to 2 to 5 percent of the association.
They are deep, loamy, and imperfectly drained. The
Terrad soils are davk-reddish clays that occur on rolling
uplands and have a blocky subsoil. They make up less
than 1 percent of the association. Figure 4 shows the
relationship of the major soils and some of the minor soils
in the Cheadle-Darret- Fergus association.

This soil association is used mainly for ranching. A
large part of the association is too stony, too shallow, or
too steep for cultivation. Iay is produced on the soils
in the valleys, and small grain is produced on some of the
deeper, stone-free, moderately steep soils of the uplands.
But only about 15 percent of the association is used for
small grain and hay. Ranches in this association range
from 1,000 to 80,000 acres in size, but the average size 1s
about 4,000 acres. One of the problems in range manage-
ment, is proper distribution of livestock so that grazing
is uniform and at an intensity that permits good growth
of the most desirable, highest producing grasses.

8. Teton-Cheadle association: Dark-colored loams deep and shal-
low over sandstone; on gentle to steep slopes in the uplands
This soil association occupies noncontiguous areas of

foothills north of the Little Belt Mountains. The soils
are very dark, are gently sloping to steep, and shallow to
deep over sandstone. The soils developed under a dense
cover of mid and tall grasses. The association has a total
area of about 33,000 acres.

The Teton soils occur on gentle to moderately steep
slopes and have a nearly black loam surface layer 8 to 10
inches thick. Their blocky subsoil is lighter colored than
the surface layer, is not calcareous, and is underlain by
bedrock at a depth of 24 to 50 inches. These soils make
up about 50 percent of the association.

The Cheadle soils generally occur on ridges, crests, and
steep slopes, but in some places they are on gentle to mod-
erate slopes. They are loamy soils that are shallow ov
very shallow over sandstone and, in most places, are stony
or channery. Cheadle soils amount to about 40 percent
of the association.

The remaining 10 percent of the association is made up
mainly of Adel soils, but there are lesser amounts of
Skages and Duncom soils. The Adel soils are on foot
slopes and fans and are deep, very dark colored, loamy,
and generally stony. The Skaggs soils are moderately
deep over bedrock and are very dark colored, loamy, and
strongly calcareous in the subsoil. Duncom soils are stony
loams that are shallow over bedrock. A

This soil association is used for ranching. Much of
it is too steep, too stony, or too shallow for cultivation,
but there are some areas of deep, store-free soils that are
well suited. In these areas good yields of small grain can
be expected, for the annual precipitation totals 20 to 24
inches. The farming operations, however, must be timely
because there are only slightly more than 95 frost free
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days. About 85 percent of this association is in native
range, and the rest is in small grain, hay, and tame pasture.
Range management is needed that permits the most desir-
able and highest producing grasses to take root and spread.

9. Skaggs-Duncom association: Nearly black, moderately deep
and shallow, loamy soils over limestone; on moderate to steep
slopes in the uplands )

This soil association occupies the irregularly sloping up-
lands in the higher foothills that border the Little Belt
Mountains on the north (fig. 5). The soils occur on gentle
to steep slopes and are loamy, very dark, and moderately
deep to shallow over limestone. A few gently sloping
plateaus are bordered by deep drainageways. Prominent
ledges of limestone crop out on ridges and on steep slopes
along drains. These soils developed under a cover of mid
and tall grasses, but scattered conifers occur in many
places. | .

The Skaggs soils have a nearly black loam surface layer
4 to 8 inches thick, Their light-colored, strongly cal-
careous subsoil is underlain by bedrock at a moderate
depth. These soils occur on gentle to moderately steep
slopes and make up about 55 percent of the association.

The shallow, stony Duncom soils occur on ridges, on
crests, and on some of the lesser slopes. They amount to
about 25 percent of the association.

Also in this association are Raynesford, Adel, and Little
Horn soils. Raynesford and Adel soils occur on fans and
malke up about 10 percent of the association. The Raynes-
ford soils are deep and loamy. Their nearly black surface
layer is about 12 inches thick and grades to a lighter
colored, strongly calcareous subsoil. The Adel soils have
a much thicker surface layer than the Raynesford soils.
Little Horn soils occur on rolling uplands and account
for less than 5 percent of the association. They are moder-
ately deep over bedrock and have a very dark colored
stony loam surface layer about 6 inches thick. Their sub-
soil is brown to dark-brown, blocky clay loam in which
lime has accumulated in the lower part. Small areas of

other soils make up the remaining 5 percent of the
association.

Figure 5—Typical view of Skaggs-Duncom association showing
Little Belt Mountains in background.



This soil association is part of the foothills area and
is used for ranches. Most of it is in native range, but
small grain and hay are produced on the deep, loamy soils
of the fans and on the deep, stone-free soils of the uplands.
Although the growing season is short, profitable yields of
small grain and hay are produced if farm operations are
timely. Much of the association, however, is too stony,
too shallow, or too steep for cultivation. Good range
management is of great importance.

10. Hughesville-Duncom association: Moderately deep, loamy,
forested soils and grass-covered soils shallow over limestone;
on mountain slopes

This soil association is the generally wooded fringe of
the Little Belt Mountains along the southwestern bound-
ary of the survey area (fig. 6). The soils are loamy and
moderately deep or shallow over limestone. These soils
developed under thick stands of timber that are spotted
with areas where the stands are more open and are grass
covered.

The Hughesville soils occur in the thickly wooded areas
and make up 50 percent of the association. They are
covered with a thin layer of forest litter. The mineral
surface layer is gray, loamy, and about 1 inch thick. The
subsoil is grayish-brown, blocky clay about 1 foot thick.
It is underlain by calcareous material, and that, in turn,
by bedrock at & moderate depth.

The Duncom soils are shallow and very shallow stony
loams over limestone. These soils occur in grass-covered
areas on ridges and sharp crests. They amount to about
40 percent of the association.

Skaggs and Raynesford soils and outcrops of rock make
up most of the remaining 10 percent of the association.
The Skaggs soils are grass covered and are loamy and
moderately deep over bedrock. They have a nearly black
surface layer and a light-colored, strongly calcareous sub-
. soil. The Raynesford soils are on alluvial fans and are
deep and loamy. They have a nearly black surface layer
about 1 foot thick and a light-colored, strongly calcareous

Figure 6.~—~Typical view of Hughesville-Duncom association. in
background; Judith gravelly clay loam in foreground.
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subsoil. The outcrops of rock are prominent on the broken
slopes of the canyon walls.

This association produces posts and poles that are used
locally. It also provides some grazing for livestock. It
is part of a valuable watershed that helps to regulate the
flow.of streams and to replenish the supply of under-
ground water.

11. Cowood association: Shallow to moderately deep, forested
soils on steep and very steep mountain slopes and intermingled
with barren igneous rock in some places

This soil association occupies the eastern part of the
Highwood Mountains in the northwestern part of the sur-
vey area. It isa rugged mountainous area that has promi-
nent outcrops of igneous rocks on ridges and steep slopes.
The vegetation consists of sparse and moderately thick
stands of timber. The association covers an area of about
4,500 acres.

The Cowood soils are covered by a thin layer of forest
litter. Their surface layer is light colored, generally
gravelly or stony loam and is about 6 inches thick. It is
underlain by a grayish-brown, porous subsoil that merges
with igneous bedrock at a depth of 1 to 3 feet. These
sotls make up about 70 percent of the association, and the
igneous outcrops amount to about 15 percent.

Spring Creek, Woodhurst, and Loberg soils are also in
this association. The Spring Creek soils amount to abont
10 percent. They are very shallow stony loams in steep
grass-covered areas. The Woodhurst soils are very dark,
moderately deep very stony loams in steep and moderately
steep grassed areas. They account for less than 5 percent
of the association. The Loberg soils also account for less
than 5 percent. They ave deep, light-colored, moderately
fine textured soils that occur on a few of the forested lower
slopes.

This soil association produces posts, poles, and other
wood products, but the terrain is so rugged that parts of
it are nearly inaccessible. The areas under grass furnish
limited grazing for livestock. This association is one of
the habitats for deer and elk in the survey area, and it is a
watershed that helps regulate the flow of streams.

12. Sapphire-Woodhurst-Teton association: Forested, loamy soils
moderately deep over sandstone and grass-covered, loamy soils
moderately deep over igneous rock and sandstones; on steep,
smooth slopes of the Highwood Mountains

This soil association occupies the western half of the
Highwood Mountains. Slopes are steep and very steep ‘on
large, rounded mountains, and there is little rock outcrop.
About half of the association is covered with thick stands
of ponderosa and lodgepole pines, and the other half is
grassland. This soil association covers an area of about
4,000 acres,

The Sapphire soils developed under forest vegetation,
generally on the mid and lower slopes. A cover of forest
litter is underlain by a mineral surface layer of light-
colored loam about 8 inches thick. The subsoil is a light
brownish, blocky clay that is underlain by sandstone at
a moderate depth. These soils make up about 50 percent
of the association.

The Woodhurst soils are moderately deep, lime-free
soils that ave in grass and are underkuin by igneous rock.
Their surface layer is nearly black very stony loam about
1 foot thick. Their subsoil is brown to dark grayish-
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brown clay loam with blocky structure. These soils
amount 'to about 25 percent of the association.

The Teton soils are moderately deep, as are the Wood-
hurst soils, but have less stone and are underlain by sand-
stone instead of igneous rock. They are intermingled with
the Woodhurst soils in the grassland and amount to abouf
10 percent of the association.

Also in the association are the Cheadle and Adel soils.
The Cheadle soils are on slight ridges covered with grass.
They are shallow and very shallow, loamy, and underlain
by sandstone. Cheadle soils amount to nearly 10 percent
of the association. The Adel soils oceur on foot slopes and
fans and are deep, black, and loamy. These Adel and other
soils make up the rest of the association.

The soils in this association are too steep and too stony
for cultivation, but the grassland provides good grazing
in sammer. The wooded part is a source of posts, poles,
and other wood products and is valunable as a watershed
that vegulates the flow of streams and replenishes the sup-
Ply of nnderground water.

13. Bridger-Woodhurst association: Deep stony and mnonstony
loams on gentle to moderately steep slopes and moderately
deep stony loams over igneous rock; on steep and moderately
steep slopes of the foothills

This soil association occupies the sloping benches and
choppy foothills east and south of the Highwood Monn-
tains in the northern part of the survey area.  The associa-
tion is stony in most places and is dissected by several
drains.

The Bridger soils have a very dark colored, stony or
nonstony loam surface layer 6 to 10 inches thick. Their
blocky subsoil is brown, heavy clay loam about 20 inches
thick. It grades to light-colored, gravelly or stony loam
in which Iime has accnmulated. The Bridger soils ocenr:
on sloping benches and foot stopes and malke up about 50
percent of the association.

The Woodhurst soils are moderately deep very stony
loams that are free of lime and are underlain by igneons
rock. Their surface layer is nearly black and about 1 foot
thick. Their subsoil is brown to dark grayish-brown clay
loam with blocky structure. These soils occur on the side
slopes of the choppy foothills and amount to about 20
percent, of the association.

Also in the association are large areas of Spring Creek
soils and smaller areas of Castle, Raynesford, Adel,
Cheadle, and Gallatin soils,  The Spring Creek soils
amonnt to about 20 percent of the association, and the rest
of these minor soils together amonnt to about 10 percent.
The Raynesford and Adel soils are deep, very dark, and
loamy. They occur on fans. The Castle soils are very
dark colored clays on moderately steep slopes in the foot-
hills. The Adel soils have a thicker surface layer than the
Raynesford soils. The Cheadle soils ave davk, very shal-
low stony loams over sandstones on ridges. The Gallatin
soils are on narrow bottoms along drains and are deep,
dark, imperfectly drained, and loamy.

Most of this association is in native range. Because of
the many stones, the steep slopes, or both, most areas are
not suitable for cultivation. The stone-free soils along
the drainageways are used for meadow, some of which is
irrigated. This association is good for ranching, but ap-
propriate management is needed to prevent overgrazing.

14. Alder-Maginnis association: Very dark or dark, moderately
deep clay loams and shallow or very shallow channery clay
loams over hard shale and sandstone; on sloping to steep
uplands
This association is on high nplands southwest of the

Highwood Monntains. Gently sloping to moderately slop-

ing plateaus and drains with short, steep slopes are charac-

tertistic. The association has a total area of about 18,000

acres.

The Alder soils have a very dark colored clay loam sur-
face layer 4 to 12 inches thick. Their subsoil is firm,
blocky, grayish-brown clay about 2 feet thick. It isunder-
lain by hard shale and sandstone. These soils occur on
gentle to moderately steep slopes and make up about 50
percent of the association.

The Maginnis soils are shallow or very shallow chan-
nery clay loams over hard shale and sandstone. They
oceur on crests of slopes and on steep side slopes of rolling
areas adjoining plateaus. They account for nearly 30
percent of the association.

Most of the rest of the association consists of Adel,
Blythe, Bridger, and Woodhurst soils, The Adel soils
oceur on fans and gently sloping terraces and are deep,
very dark colored, and loamy. The Blythe soils have a
moderately thick, very dark loam surface layer and a sub-
soil with a claypan. The Bridger soils ocenr on fans and
have a very dark loam snrface layer 6 to 10 inches thick
and a brown, blocky clay loam subsoil that grades to cal-
careons gravelly loam. The Woodhurst soils are very
stony loams that are underlain by igneous rock. They are
hilly, moderately deep, and very dark colored.

This soil association is a combination grain and livestock
arca. About 35 to 40 percent of it is used to produce small
grain and hay. The moderately deep soils on the plateaus
and the deep soils on the fans and terraces are nsed for
crops. Good yields can be expected, for the average an-
nual precipitation is about 20 inches. Timely farm opera-
tions are necessary, however, because the growing season
is short. Under cultivation, the moderately steep soils ave
extremely susceptible to water erosion. Because the soils
are shallow, stony, or steep, much of the association is not
tillable, but it is good to fair for range. Maintaining uni-
form grazing of the proper intensity is one of the problems
of range management.

Descriptions of the Soils

This section describes the soil series (group of soils) and
single soils (mapping units) of the Judith Basin survey
area: Many soils are so intermingled that they are mapped
together in a complex. Other soils are mapped together
in undifferentiated soil groups. The acreage and propor-
tionate extent of each mapping unit, including the com-
plexes and the undifferentiated soil groups, are given in
table 1.

The procednre in this section is first to describe the soil
series, and then the mapping units in that series. Thus,
to get full information about any one mapping unit, it is
necessary to read the description of that unit and also the
description of the soil series to which it belongs. As men-
tioned in the Section “Iow Soils Are Mapped and Classi-
fied,” not all mapping units are members of a soil series.
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Clayey alluvial land, Cobbly alluvial land, and Saline land
are miscellaneous land types and do not belong to a soil
series, but they ave listed in alphabetic order along with
the soil series. The acreage of these land types is also
given in table 1.

Tollowing the name of each mapping unit, there is a

symbol in parentheses.

This symbol identifies the map-

ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit are the capability unit
or units and the range site in which the mapping unit has

been placed.

The pages on which each capabilit;
and each range site are described can be found readil

unit
by

referring to the “Guide to Mapping Units,” at the back
of the report.

TanLE L—Approxzimate acreage and proportionate extent of the soils mapped

Map Soil name Area | Extent Map Soil name Aren  |Extent
symbol symbol
Aa Absarokee clay loam, 2 to 8 percent Acres | Percent || Cs Cheadle-Duncom-Rock outerop com- | Acres | Percent
slopes - _ . 17,779 2.0 1< SNy 9, 925 1.1
Ab Absarokee clay loam, 8 to 15 percent Ct Clayey alluvial land . _.____.______ 1, 850 .2
SIOPES - e 1, 190 .1 || Cu Cobbly alluvial land_ . _________ 1, 925 .2
Ac Absarokee silty clay, 2 to 8 percent Cv Colvin-Lamoure elay loams__________ 8, 287 .9
SlOPES — - — oo e 3, 412 .4 || Cw Cowood stony loam_ ________________ 1, 862 .2
Ad Absarokee-Cheadle channery loams, Cx Cowoad-Rock outcrop complex- ______ 3,275 .4
2 to 8 percent slopes___ -~ [ 962 .1 | Da Danvers clay loam, 0to 2 percent slopes_| 13, 887 L5
Af Absarokee-Cheadle channery loams, Db Danvers clay loam, 2 to 4 percent | |
8 to 15 percent slopes, croced.______ 362 Q) slopes_ - oo _.__ 4, 575 .5
Ag Absarokee-Cheadle stony loams______._ 1, 005 .11 De Danvers clay loam, 4 to 8 percent
Ah Absarokee-Maginnis channery  clay slopes. _ . .o ______ 310 ®
loams, 2 to 8 pereent slopes. - - ... 2, 862 .3 || Dd Danvers cobbly clay loam, 0 to 4 per-
Ak Adel loam, 2 to 8 percent slopes______ 350 | (O cent slopes_ - .. ___________ 6, 862 .8
Al Adel loam, 8 to 18 percent slopes_____ 355 Q) Df Danvers cobbly clay loam, 4 to 8 per-
Am Adel silt loam, terrace. - ____.______ 640 Q) cent slopes. oo _____________ 2, 380 .3
An Alder clay loam, 2 to 8 percent slopes__| 4, 640 .5 || Dg Danvers cobbly clay loam, 8 to 15 per-
Ao Alder clay loam, 8 to 15 percent slopes__| 2, 637 .3 cent slopes._ . _______ 800 Q)
Ap Alder stony clay loam, 8 to 15 pereent Dh Danvers gravelly clay loam, 0 to 4 per-
slopes _ oo 540 Q) cent slopes.-. .- ______ - 4,112 .5
Ar Alder-Maginnis channery clay loams, Dk Danvers stony clay loam, 2 to 4 per-
2 10 8 percent slopes_ ..o _______ 400 M cent slopes_ ... _.______ 3,412 4
As Alder-Maginnis complex, 8 to 35 per- Dm Danvers-Judith clay loams, 0 to 2 per-
cent slopes_ - oo ___ 3,430 .4 cent slopes___________ [ 57, 680 6.4
At Arvada-Beckton cobbly clay loams____| 1, 050 .1 Dn Danvers-Judith clay loams, 2 to 4 per-
Au Arvada-Beckton complex, saline.-_____ 375 Q] cent slopes__ . _____._____ 12, 837 1.4
Av Arvada-Laurel complex__ . __________ 7, 537 .8 || Do Danvers-Judith clay loams, shale sub-
Aw Arvvada-Terrad elays_ .o _______ 375 ™ stratum, 0 to 4 percent slopes_ _____ 3, 450 .4
Ax Ashuelot gravelly loawm_ oo _._. 610 | (Y Dp Danvers-Judith gravelly clay loams, 0
Ba Bainville loam__ .. _______._ 360 O] to 2 pereent slopes. .. ___________ 7,312 . 8
Bb Beckton loam _ . _________ 450 (O] Dr Darret clay loam, 8 to 15 percent
Be Beckton-Arvada elay loams. . __ 10, 350 1.3 slopes. - - o _____. 3, 600 4
Bd Beckton-Danvers clay lonms._ - . _____ 537 M Ds Darret stony clay loam .. ____________ 600 M
Bf Beckton-Savage complex_____._______ 2,975 .3 [ Dt Darret-Cheadle complex, 2 to 8 percent
Bg Blaine-Spring Creck loams, 2 to 8 per- slopes. o e 13, 587 1.5
cent slopes . oo oo 700 Q) Du Darret-Cheadle complex, 8 to 35 per-
Bh Blaine-Spring Creek stony loams__..__ 660 (O] eent slopes_ . .. ____._ 19, 412 2.2
Bk Blythe loam, 2 to 4 percent slopes_____ 130 " Dv Darret-Utica complex_ .. ______.___ 6, 350 .7
Bm Blythe loam, 4 to 8 percent slopes._.._ 420 " Dw Dimmick clay. .. _.______.__ 160 | ()
Bo Bowdoin silty clay, low clay variant_._| 1, 437 .2 || Dx Puncom stony loam___ . ____________ 5,175 .6
Bp Bridger loam, 2 to 4 percent slopes____ 660 Q) Dy Duncom-Rock outcerop complex_______ 5, 025 .6
Br Bridger loam, 4 to 15 percent slopes___ 725 M Dz Duncom-Skaggs-Rock outerop com-
Bs Bridger stony loam.______..._.______ 2, 377 .3 PleX o oo 11, 524 1.3
Ca Castle clay, 4 to 15 percent slopes_____ 830 Q) Fa NFargo-Hegne silty clays_.____________ 1, 252 .1
Ch Castle clay, 15 to 35 pereent slopes_.___| 1, 350 1| Fe Fergus clay loam, 0 to 2 percent
Cc Castle complex- - oo _______ 2, 700 3 slopes_ - ... 1,412 .2
Cd Chama clay loam, 4 to 8 percent slopes. 410 M Fd Fergus clay loam, 2 to 4 percent
Cf Chama-Midway clay loams, 4 to 8 sloPes . - L _ 1, 350 .1
pereent slopes_ - - - __________ 120 M Ff Fergus clay loam, 4 to 8 percent
Cg Chama-Midway clay loams, 8 to 15 S1OPeS . .. 125 | ()
pereent slopes- - - _ - . 200 " Fh Fergus clay loam, 8 fto 15 pereent
Ch Cheadle-Big Timber-Rock  outerop oslopes_ .. ____ 90 M
complex - oo 11, 675 1.3 1| Fs Fergus silty clay loam, shale sub- -
Ck Cheadle channery loam, 2 to 8 percent  stratum, 2 to 8 percent slopes. ... 16, 237 1.8
Slopes ol LT L1 & gallatin clay loam .- 50121 4
, i o o . . allatin loam_ o __________________ 1,73 .2
Cm Chc(g]t](élzlghg;mmy loam, 8 to 15 por 4 970 g || Ge Gallatin loam, clay substratum________ 520 | ()
c Cheadl lp "z"t“s'"“_'_‘\';"l ““““ 1 ‘1“ i Gd Gallatin soils, wet___________________ 4,712 .5
n neacie loam, & 10 @ Pereent S10pes - -4, 22 : Gr Gallatin and Raynesford loams_______ 19, 262 2.1
Co Cheadle loam, 8 to 15 percent slopes_.| 6, 737 T Hy Hughesville=Duncom complex__ ______ 3, 800 4
Cp Cheadle stony loam._ .. __________ 23, 012 2.6 | Ja Judith-Ashuclot gravelly loams, 0 to
Cr Cheadle-Rock outcrop complex. ______ 3, 710 .4 4 percentislopes. ... _____.____ 11,175 1.2

See footnote at end of table.
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TasLe 1.—Approzimate acreage and proportionate extent of the soils mapped—Continued
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Map Soil name Area | Extent Map Soil name Area |Extent
symbol symbol
Acres Pereent
Jb Judith clay loam, 0 to 2 percent slopes__| 8, 300 .9 | Sk Savage silty clay loam, 4 to 8 percent Acres | Percent
Je Judith clay loam, 2 to 4 percent slopes__ 2 525 .3 SlOPES - - - .. 1, 010 .1
Jd Judith clay loam, 4 to 8 percent slopes- - 675 O] Si Skaggs loam .. ______.____.__. 3, 690 L4
Jf Judith elay loam, low terrace__-.___.__ 16, 075 1.8 || Sm Skaggs clay loam, 4 to 8 percent slopes_| 2, 650 .3
Jh Judith cobbly clay loam, 0 to 4 percent | Sn Skaggs clay loam, 8 to 15 percent
slopes_ .. 1,725 .2 SlOPES - o 2, 550 .3
Jk Judith cobbly clay loam, low terrace, So Skaggs stony clay loam._____________ 9, 512 1.1
0 10 4 percent slopes_.._ ... _.____ 2, 937 .3l Sp Skaggs-Cheadle complex. ... _______ 790 M
J Judith gravelly clay loam, 0 to 2 Sr Skaggs-Duncom stony clay loams_____ 26, 350 2.9
pereent slopes_ _ . _______ 21, 437 2.4 || Ss Skaggs-Raynesford loams, 8 to 35 per-
Jm Judith gravelly clay loam, 2 to 4 centslopes.. ... ______._.. 13, 250 1.5
percent slopes_ . - ______________.__. 38, 462 4. 2-|{ St Skaggs-Duncom-Hughesville complex._| 4,125 .5
Jn Judith gravelly clay loam, 4 to 8 Su Slocum 10am - _ - oo oo 187 ™
percent slopes_._____ .. ___________ 15, 200 1.7 || Sv Spring Creek-Blaine stony loams______ 4, 650 .5
Jo Judith gravelly clay loam, low terrace, Sw Straw clay loam, 0 to 2 percent slopes.| 4, 462 .5
0 to 4 percent slopes____.___________ 2,775 .3 || Sx Straw clay loam, 2 to 4 percent slopes.. 3 717 4
Jp Judith-Danvers gravelly clay loams, Sy Straw clay loam, gravelly substratum._ 5, 325 .6
0 to 4 percent slopes__.___ .. ________ 2, 350 .3 || Ta Terrad clay, 2 to 8 percent slopes.. ____ 2, 950 .3
Jr Judith and Raynesford stony loams, 2 Th Terrad clay, 8 to 35 percent slopes._ __ 100 m
to 8 percent slopes. .- __.___'_____ 2, 862 .3 Te Terrad silty clay, 0 to 2 percent slopes_ 200 O]
Js Judith and Raynesford stony loams, 8 Td Teton loam, 2 to 8 percent slopes_____ 6, 050 .7
to 15 percent slopes_ - .. .________ 1, 560 L2 TS Teton loam, 8 to 15 percent slopes. - .- 800 | (O
Jt Judith and Savage soils______._______ 1, 180 .1l Th Teton-Adel stony loams____. . ___.___ 14, 662 1.6
Ju Judith-Utica gravelly loams, 4 to 8 Tk Teton-Cheadle channery loams, 4 to 15
percent slopes_ ... __________ 112 O] percent slopes. - - .. ______________ 612 M
Jv Judith-Utica gravelly loams, 8 to 15 Tm Teton-Cheadle stony loams, 4 to 15
pereent slopes. - .o _______.____ 5, 537 .6 percent slopes_ _ . L ______ 6, 800 .8
La Lismas-Pierre clays__ .. __________ 3, 225 .4 Tn Teton-Cheadle stony loams, 15 to 35
Le Lismas-Shale outerop complex- - ... 9,725 1.1 percent slopes. _ o ____________ 3, 225 .4
Lh Little Forn stony loam__ . __________ 3,212 4| To Twin Creek loam, 2 to 4 percent slopes_| 2, 775 .3
Lo Loamy alluvial land . - _____-____.__ 1, 600 L2 Tp Twin Creek loam, 4 to 8 percent slopes_| 1, 070 .1
Lr Loberg stony loam . _ . __________ 1 050 1 Tr Twin Creek loam, 8 to 15 percent
Ls Loberg-Sapphire complex_ . __________ 225 Q] SlOPES - - oo 250 | ()
Ma Maginnis cobbly clay loam___________| 10, 225 1. Tw Twin Creek clay loam, 0 to 2 percent
Mb Maginnis-Absarokee channery clay Slopes .- - - o 2, 612 .3
loams.___- e e e 15, 160 1.7 || Va Utica gravelly loam, 2 to 8 percent -
Me Maginnis{Alder channery clay loams__[ 3,120 .3 Slopes . - - - 1, 950 .2
Mw Midway clay loam_ . _______. 4, 287 .5 Ub Utica gravelly loam, 8 to 35 percent
Mx Midway-Shale outerop complex.______ 750 ® slopes - - _ oo 7, 237 .8
Pc Pierre clay, 2 to 8 percent slopes._._.. 950 .1 || Ug Utica-Judith gravelly loams, sandy
Pd Pierre clay, 8 to 35 percent slopes_-_..- 6, 000 .7 substratum. .o ____________ 1, 195 .1
Pm Promise clay, 0 to 2 percent slopes.__. 2 440 .3 || Uh Utica-Judith stony loams. . ________ 140 | (1)
Po Promise clay, 2 to 8 percent slopes.._. 18 502 2.1 Wa Wet land . . - . ___. 2, 562 .3
Pp Promise clay, 8 to 15 percent slopes-._ 4 612 .5 || Wb Winifred clay loam, 0 to 4 percent
Pr Promise cobbly clay__ - __________ 280 M slopes . - - . 5, 250 .6
Ra Raynesford and A(lel loams, 2 to 4 per- We Winifred clay loam, 4 to 8 percent
cent slopes_ - _ . _____ . _________ 950 .1 SlOPeS . - - ol 22, 057 2.5
Rd Raynesford and Adel loams, 4 to 8 per- wd Winifred clay loam, 8 to 15 percent
cent slopes_ - ___ 2,875 .3 SloPeS - - oo 7, 287 .8
Rf Raynesford and Adel loams, 8 to 15 wit Wlnlfl ed cobbly clay loam, 2 to 8 per-
percent slopes_ - .. ._.____ 1,775 .2 cent slopes._. - . ____________._ 2, 252 .3
Rn Raynesford and Adel stony loams, 4 to Wh Winifred cobbly clay loam, 8 to 15 per-
15 percent slopes_. . - _____ 3, 000 .3 cent slopes. - . ____.____ 2, 987 .3
Ro Rhoades-Arvada complex. ___________ 3, 275 .4 Wk Winifred-Judith clay loams__._________ 5,475 .6
Sa Saline land .- __________ 112 O] Wm Winifred-Rhoades clay loams_________ 4, 337 .5
Sb Sapphire soils_ o ___ 1,225 .1l Wn Winifred-Utica clay loams____._______ 40, 812 4.6
Sc Sapphire-Cheadle complex - .. __._.. 1 900 .2 || Wo Woodhurst stony loam____________.___ 3,777 .4
Sd Savage silty clay, 0 to 2 percent slopes. 10 125 1.1} Wp Woodhurst-Alder stony complex- -..__ 2, 500 .3
Se Savage silty clay, 2 to 4 percent slopes_| 1, 975 L2 Wr Woodhurst-Loberg complex. - - ____._ 2, 080 .2
Sf Savage silty clay, 4 to 8 percent slopes. 680 ® Ws Woodhurst-Spring Creek stony com--
Sg Savage silty clay loam, 0 to 2 percent PleX o o e 3,212 .4
SlOPES - - - o e 12, 392 1.4 || Wt Woodhurst-Teton-Cheadle soils. - .. __ 2, 200 .2
Sh Savage silty clay loam, 2 to 4 percent
SlOPES - - o e 1,125 .1 Total oo _ 897, 980 | 100. &

! Less than 0.1 percent.
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Soil scientists, engineers, students, and others who want
detailed descriptions of soil series should turn to the sec-
tion “Formation and Classification of Soils.” Many terms
used in the soil deseriptions in other sections of the report
are defined in the Glossary.

Absarokee Series

The Absarokee series consists of dark-colored, well-
drained soils that are underlain by bedrock at an average
depth of 26 inches. These soils occur in the plains area
of the rolling uplands and have gentle to moderately steep
slopes. The native vegetation is dominantly mid grasses.

Absarokee clay loams are the most extensive and most
representative soils of this series. They have a granular,
dark grayish-brown surface layer that is less than 4 inches
thick and is easily worked. It is underlain by a dark
grayish-brown or dark yellowish-brown subsoil that aver-
ages about 20 inches in thickness and has strong, blocky
structure. The subsoil contains distinctly more clay than
the surface layer; it is underlain by alternate layers of
hard shale and sandstone. The parent material is largely
clay loam weathered in place from bedrock, but is partly
alluvium and windblown material.

The surface layer of these soils ranges from loam to
silty clay. Depth to bedrock ranges from 18 to 36 inches.
The surface layer and the subsoil are noncalcareous. In
some places there is a layer containing an accumulation
of white lime just above or in the bedrock. Generally,
however, Absarokee soils do not contain calcium
carbonate.

These soils have fairly good moisture-storage capacity,
a moderate supply of organic matter, and high natural
fertility. The rate of water intake varies.

The Absarokee soils have a thinner, lighter colored sur-
face layer than the Alder soils, Their blocky subsoil dis-
tinguishes them from the closely associated Maginnis soils,
which have little or no subsoil. : :

Absarokee clay loam, 2 to 8 percent slopes {Ad).—This

soil occurs on rolling upland plains that have gentle to .

moderate slopes. It has a profile like the one described
as representative of the Absarokee series.

Included on knolls in areas mapped as this soil ave areas
of Absarokee channery clay loam that arve generally less
than 1 acre in size. These areas make up less than 5 per-
cent of any mapped area. Also included on knolls are
small areas of Maginnis channery clay loam, which is
shallow to bedrock. '

This soil is productive. Its larger areas are used to
produce small grain. The smaller and less accessible areas
are in native range or tame pasture. This soil takes in
water readily. It 1s easily tilled, and ifs sarface soil pro-
vides a good seedbed. Because runoft is medium, un-
protected fields are susceptible to water erosion. Manage-
ment is needed to control both wind and water erosion if
this soil is cultivated. (Capability unit ITIe-2, dryland;
Silty range site, 15 to 19 inches precipitation) .

Absarokee clay loam, 8 to 15 percent slopes (Ab).—This
soil occurs on the sides of drainageways and at the edges
of areas of Absarokee clay loam, 2 to 8 percent slopes.
Txcept for depth, its profile is much like the one described
as representative of the series. Depth ranges from about
18 inches on the the upper slopes to 3 feet or more on the
lower slopes.

Included on the crests of slopes in areas mapped as this
soil are areas of Muaginnis channery clay loam that are
less than 1 acre in size and make up less than 10 percent of
any mapped area. These inclusions ave droughty, con-
spleuous, and very low in productivity.

Because runoft is rapid on the moderately steep slopes,
water erosion is a serious problem. To control erosion,
protection provided by firmly anchored living plants is
needed. This soil is best suited to hay or pasture. (Capa-
bility unit IVe-2, dryland ; Silty range site, 15 to 19 inches
precipitation)

Absarokee silty clay, 2 to 8 percent slopes (Ac).—This
soil occupies foot slopes and gently rolling uplands. A
thin mantle of alluvium occurs in some places and is in-
dicated by pebbles and cobbles scattered in the upper part
of the profile. In most places shale is at a depth of 2 to
3 feet. The profile of this soil is finer textured through-
out than the one described as representative of the Ab-
sarokee series.

Included in some areas mapped as this soil are small
areas of Absarokee clay loam, 2 to 8 percent slopes, but
most areas are relatively pure.

This so1l is well suited to small grain, hay, and pasture.
It takes in water slowly, however, and is difficult to work.
Because the intake of water is slower than that of Ab-
sarokee clay loam, 2 to 8 percent slopes, runoft is more
rapid and evosion 1s more likely. If this soil is cultivated,
management, is needed that lessens runoff and erosion.
The granular surface layer is susceptible to wind erosion
where it is not protected. (Capability unit T1Te-3, dry-
land; Clayey range site, 15 to 19 inches precipitation)

Absarokee-Cheadle channery loams, 2 to 8 percent
slopes (Ad}.—The soils in this complex are Absarokee loam,
Cheadle channery loam, and Cheadle sandy loam. They
are on rolling uplands.

The Cheadle soils occupy the knolls and ridges, which
are generally less than 1 acre in size, These soils are
underlain by sandstone at a depth of 12 to 18 inches.
Absarokee loam is between the knolls and ridges.
Scattered over its surface are angular fragments of sand-
stone 2 to 6 inches across, Also, the loam has more sand
in its surface layer than is typical for Absarokee soils.
The Absarokee soil makes up 70 to 80 percent of most
mapped areas, and the Cheadle soils make up the rest.

The Absarokee loam takes in water readily, It is pro-
ductive of hay, small grain, and pasture, but unprotected
areas are highly susceptible to wind evosion. The Cheadle
soils are droughty because they are shallow. Their yields
are low. Because of the sandstone fragments, tilling and
harvesting are difficult on the Cheadle soils, and to a lesser
degree on the Absarokee soil. Where feasible, it is best to
keep the Cheadle soils in pasture. (Absavokee parvi: capa-
bility unit ITTe-2, dryland; Silty range site, 15 to 19
inches precipitation. Cheadle part: capability unit I'Ve-
6, dryland ; Silty range site, 15 to 19 inches precipitation)

Absarokee-Cheadle channery loams, 8 to 15 percent
slopes, eroded (Afl.—This complex consists of inter-
mingled Absarokee and Cheadle soils on tilted, rolling
uplands.

The Cheadle soils occur on knolls and ridges in areas
generally less than 1 acre in size. They have a channery
loam or channery sandy loam surface layer that is under-
lain by sandstone at a depth of 10 to 18 inches. The
Absarokee soil has a loam surface layer that is moderately
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eroded and has, strewn over the surface, angular frag-
ments of sandstone 2 to 6 inches across. 1t contains more
sand than the soil described for the Absarokee series and is
not so deep to bedrock. This soil occupies slopes of 8 to
12 percent between and surrounding the ridges and knolls.
It makes up 60 to 85 percent of each area mapped, and the
Cheadle so1ls make up the rest.

The Absarokee loam takes in water readily, but runoff is
moderate to rapid. Because of this runoff, and because
of the sand content of the surface layer, this soil.is highly
susceptible to both water and wind erosion if it is unpro-
tected. It is best protected where it is used for hay or pas-
ture. The Cheadle soils are droughty and diflicult to
-cultivate because of the sandstone fragments. They pro-
duce low yields. Where feasible, it 1s best to seed the
Cheadle soils to permanent grass. (Absarokee part:
capability unit IVe-2, dryland; Silty range site, 15 to
19 inches precipitation. Cheadle part: capability unit
VIe-5; Silty range site, 15 to 19 inches precipitation)

Absarokee-Cheadle stony loams (4 to 15 percent
slopes) (Agl.—This complex is made up of Absarokee loam
and stony loam and Cheadle stony loam, It occupies up-
land plains that have gentle to moderate slopes. Outerops
of bedrock and loose stone are on the surface in many
places. '

The Cheadle stony loam occupies ridges and knolls, gen-
erally in areas that are less than 2 acres in size. It is
intermingled with the Absarokee soils. Its profile is much
like the one described as representative of the Cheadle
series. The Absarokee soils surround the ridges and knolls.
The profile of Absarokee loam contains more sand than
the profile described as representative of the Absarokee
series. Stones generally are not at or on the surface of
the Absarokee soils. The areas mapped as this complex
consists of 40 to 70 percent Absarokee loam and stony loam,
30 to 50 percent Cheadle stony loam, and less than 2 per-
cent sandstone outcrop. '

The Absarokee soils take in water readily and have good
moisture-storage capacity. They are well suited as range
but are generally not suitable for regular cultivation, be-
cause they are stony or are in small, irregularly shaped,
nonstony areas, The Cheadle soil is too stony and too
shallow for cultivation. It provides only a fair amount of
forage for grazing. (Absarokee part: capability unit
VIs-2; Silty range site, 15 to 19 inches precipitation.
Cheadle part: Capability unit VIIs-2; Shallow range
site

A)bsarokee-Maginnis channery clay loams, 2 to 8 per-
cent slopes (Ah).—This complex consists of Absarokee clay
loam and Maginnis channery clay loam on gently rolling
upland plains.

The Maginnis channery clay loam occupies the knolls
and other slightly elevated places and isin areas that range
from less than 1 acre to 2 acres in size. Its profile is like
the one described as representative of the Maginnis series.
Depth to bedrock ranges from 8 to 18 inches. The Absaro-
kee soil occurs between the ridges and surrounds the knolls.
It is mostly clay loam, but angular fragments of ‘hard
sandstone, 1 to 3 inches across, are on the surface and in
the profile in varying amounts. Depth to bedrock is gen-
erally 18 to 24 inches, or a little less than is typical for the
Absarokee series. The Absarokee soil makes up 60 to 80
percent of each mapped area, and Maginnis channery clay
loam makes up the rest. ’

The Absarokee soil takes in water readily but has
medium runoff. If it is not protected, this soil is suscep-
tible to water and wind erosion, particularly water erosion.
It is suited to hay, small gram, and pasture. The Ma-
ginnis soil is shallow and droughty. Yields are relatively
Tow. Because these two soils are intermingled in fields,
they are cultivated together in the same way. Where fea-
sible, however, the Maginnis soil should be used for hay or
pasture. (Absarokee part: capability unit ITIe-2, dry-
land ; Silty range site, 15 to 19 inches precipitation. Ma-
ginnis part: capability unit IVe-6, dryland; Silty range
site, 15 to 19 inches precipitation)

Adel Series

The Adel series consists of deep, well-drained, very dark
colored loams and silt loams. These soils are on fans and
stream terraces in the foothills of the survey area. They
developed under o dense cover of mid and tall grasses.

Adel loams are the most extensive and most representa-
tive soils of the series. They have a crumb-structured,
very dark brown to very dark gray surface layer that is
about 1 foot thick and is easily worked. The blocky loam
or clay loam subsoil is typically dark grayish brown, free
of lime, and about 2 feet thick. It grades to material that
has weak structure and in which calcium carbonate has
accumulated in some places. The parent material is
loamy alluviam washed from the uplands.

The surface layer generally ranges from 8 to 18 inches
in thickness and from loam to silt loam in texture, Some
areas are stony. The subsoil ranges from 15 to 36 inches
in thickness. Fragments of sandstone are commonly
mixed through the steeper soils that have a loam surface
layer.

These soils take in water readily and have good mois-
ture-storage capacity. They are high in organic-matter
content and retain plant nutrients well. They are in an
avea that has a frost-free period of slightly more than 95
days and an annual precipitation of 18 to 24 inches.

The Adel soils have a thicker surface layer than the
Raynesford soils, and they lack the prominent accumula-
tion of calcium carbonate that occurs within 16 inches of
the surface. They have less clay in their subsoil than
the Bridger soils and have fewer coarse fragments below
their subsoil. Adel soils lack the sandstone substratum of
the Teton soils.

Adel loam, 2 to 8 percent slopes (Ak).—This soil has a
profile like the one described for the Adel series. Tt occurs
on fans and foot slopes that are generally 300 to 800 feet
long. Slopes are steepest near the apex of the fans, and
they are as gentle as 2 percent slopes in the lower part.

This soil is highly productive of hay, small grain, and

pasture. It is easily tilled, and its surface soil provides a
good seedbed, but unprotected areas are susceptible to
water erosion. Although the growing season is short, it
is long enough for grain crops to mature. Timely farm
operations are needed. (Capability unit ITTe-1, dryland,
and IVe-6, irrigated; Silty range site, 20 to 24 inches
precipitation)
. Adel loam, 8 to 18 percent slopes (Al).-—This soil is high
in the foothills of the survey area on moderately steep foot
slopes and fans that are 300 to 600 feet long. It contains
a few more fragments of sandstone than the soil described
as representative of the Adel series.
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This soil is highly productive, but it is best used for hay
or pasture because in unprotected cultivated areas, runofl
is rapid and water erosion is likely. Machines are difficult
to use because slopes are steep and arveas of this soil are so
small that, turning the machine around is hard. Yields
of hay and pasture are good. (Capability unit IVe-1,
dryland, and IVe-6, irrigated; Silty range site, 20 to 24
inches precipitation)

Adel silt loam, terrace (2 to 4 percent slopes) (Am).—
This soil is in the foothills of the Highwood Mountains
on the gently sloping terraces of narrow valleys. KEx-
cept for its s1lt loam surface layer and its silty clay loam
subsoil, its profile is like the one described as representa-
tive of the Adel series. Because this soil contains a little
more clay throughout the profile than is typical of Adel
soils, it stores a little more moisture.

Included in the areas mapped as this soil are small
areas of Blythe loam.

This soil is well suited to small grain and hay, but irri-
gated areas ave best suited to hay. In unprotected areas
water erosion and, to a lesser extent, wind erosion are
likely. Because the growing season is short, timely farm
operations are needed. (Capability unit ITe-1, dryland,
and IITe-6, irrigated; Silty range site, 20 to 24 inches
precipitation)

Alder Series

The Alder series consists of very dark colored soils that
are about 27 inches deep over bedrock. These soils occur
on gentle to moderately steep slopes on the rolling uplands
south of the Highwood Mountains. They developed un-
der a dense cover of mid and tall grasses.

Alder clay loams are the most representative soils of
the series. They have a crumb surface layer that is 4
inches or more thick and is easily worked. The subsoil
contains more clay than the surface layer, and it has dis-
tinct blocky structure. It is about 2 feet thick. Itsupper
part has the same color as the surface layer, but the lower
part is grayish brown to light grayish brown. The subsoil
generally 1s underlain by alternate layers of hard shale
and sandstone. The parent material consists of clay loam
that weathered in place from bedrock and of lesser amounts
of alluvium and windblown material.

These soils have a stony clay loam surface layer in a
small acreage of the survey area. Their depth to bedrock
generally ranges from 22 to 40 inches. They are normally
free of lime, but in some places calcium carbonate has ac-
cumulated immediately below the subsoil.

These soils take in water readily and have good mois-
ture-storage capacity. Their supply of organic matter is
good and their natural fertility is high. Annual precipi-
tation is 18 to 24 inches, and the frost-free period is slightly
move than 95 days.

The Alder soils have thicker and darker colored surface
and subsurface layers than the Absarokee soils. They
are generally less deep to bedrock than the Teton soils
and contain more clay, particularly in their subsoil.

Alder clay loam, 2 to 8 percent slopes (An).—This soil
occurs on gently rolling plains of the uplands. It has a
profile like the one described as representative of the
Alder series. A few cobblestones and pebbles are on the
surface in some places.

Included in arveas mapped as this soil are areas of
Maginnis channery clay loam that ave less than 2 acres in
size and may amount to as much as 2 percent of any
mapped area. This Maginnis soil is shallow over bedrock.

This is a productive soil that is used mainly for winter
wheat, but some hay is also grown. Only the smaller,
less accessible areas ave in native range. Tilth is gen-
erally good. The surface layer is easily tilled and pro-
vides a good seedbed. Because the growing season is
relatively short, timely farm operations are needed. Both
water and wind erosion are likely in unprofected areas.
(Capability unit ITTe~1, dryland; Silty range site, 20 to
24 inches precipitation)

Alder clay loam, 8 to 15 percent slopes (Ao).~—This
soil is on moderately steep edges of the upland plains and
on short slopes along drainageways that cross the plains.
Its profile is similar to the one described as representative
of the Alder series except that the depth to bech*ock ranges
from about 20 inches on the upper slopes to about 40
inches on the lower slopes. Some areas are moderately
eroded.

Included on the narrow crests of slopes in areas mapped
as this soil are areas of Maginnis channery clay loam that
are less than 1 acre in size. These inclusions are droughty
and are low in productivity.

This soil is best used for hay or pasture. Because run-
off is rapid, water erosion is a very serious problem in
cultivated fields. Firmly anchored, living plants provide
the easiest and best protection. (Capability unit IVe-1,
dryland; Silty range site, 20 to 24 inches precipitation)

Alder stony clay loam, 8 to 15 percent slopes (Ap).—
This moderately steep soil occurs with Alder clay loam
in small areas that have a thin layer of stony alluvium
covering the surface. Some of these areas are below dikes
of igneous rock. Both igneous rock and sandstone are
on the surface and in the profile.

Included on ridges and knolls in areas mapped as this
soil are small areas of Maginnis channery clay loam.

This stony, clayey soil is not suitable for regular culti-
vation. It is well suited to range and produces good yields
of forage under good management. (Capability unit
VIs-1; Silty range site, 20 to 24 inches precipitation)

Alder-Maginnis channery clay loams, 2 to 8 percent
slopes [Ar).—This complex consists of small, rolling areas
of Alder and Maginnis soils that are so intermingled that
they cannot be shown separately on the soil map. These
areas occur closely with larger areas of Alder clay loam.
The Alder soils make up 50 to 70 percent of each mapped
area, and Maginnis channery clay loam makes up the rest.
The Maginnis channery clay loam occurs on knolls and
rises, generally in aveas less than 2 acres in size. Its sur-
face layer is thicker and darker colored than is typical
of the Maginnis soils. The Alder soils occur on side slopes
that surround the knolls and rises. They are less deep
than is typical of the Alder series: In some places they
have shale particles and hard fragments of sandstone
scattered on the surface and throughout the profile. The
sandstone fragments are 1 to 3 inches across.

The Alder soils in this complex are productive and are
suited to hay, small grain, and pasture. Because they have
medium runoff, they are susceptible to water erosion if
they are not protected. The Maginnis channery clay loam
is droughty. Its yieldsare fairly low. Because the grow-
ing season is short, timely farm operations are needed.
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(Alder part: capability unit ITTe~1, dryland; Silty range
site, 20 to 24 inches precipitation. Maginnis part: capa-
bility unit IVe~6, dryland; Silty range site, 20 to 24 inches
precipitation)

Alder-Maginnis complex, 8 to 35 percent slopes (As).—
This complex consists of Alder soils and Maginnis soils
that are so intermingled that they cannot be shown sep-
arately on the soil map. The Alder soils are moderately
deep clay loams, and the Maginnis soils are shallow and
channery. These soils occur in hilly and sharply rolling
areas below and adjoining soils on gently rollimg upland
plains.

The Maginnis soils make up 20 to 50 percent of this
complex, and the Alder soils make up 50 to 80 percent.
The Maginnis soils ave on the crests, ridges, and knolls.
Except for a darker colored surface layer, they ave like
the soil described for the Maginnis series. The Alder
soils ocenr on the side slopes below the crests, knolls, and
ridges. In this complex they are shallower than typical
Alder soils, and in some parts of the complex they are
channery. In other respects, their profile is like the one
described as representative of the Alder series.

The soils of this complex are too steep and too dissected
by drainageways for regular cultivation. Although run-
off is rapid, erosion is not likely if the cover of range
plants is good. Under good management, the Alder soils
produce good yields of forage that are higher than those
on the Maginnis soils. (Alder part: capability unit
VIe-1; Silty range site, 20 to 24 inches precipitation.
Ma%rilmis part: capability unit VIe-5; Shallow range
site

Arvada Series

The Arvada series consists of shallow, light-colored
soils that have a slightly to moderately alkaline subsoil
with a claypan. These soils arve closely associated with
the Laurel and Beckton soils on nearly level to gently
sloping stream terraces and fans, on swales of high
benches, and, to a lesser extent, on uplands. They de-
veloped under a sparse cover consisting of mid grasses
and some forbs.

The surface layer is loam in most places. It is grayish
brown or light brownish gray, has platy structure, and is
less than 4 inches thick. The subsoil consists of grayish-
brown, alkaline clay and is about 8 inches thick. It has
columnay structure . the upper part and blocky structure
in the lower part. The parent material is clay loam or
clay that is lighter coloved than the surface layer and sub-
soil and is specked and streaked with salts.

The surface layer ranges from 1 to 4 inches in thickness
and from loam to heavy clay loam in texture. The sub-
soil is 6 to 20 inches thick.

These soils take in water very slowly, They are low in
organic-matter content. Their alkaline claypan subsoil
isnot, favorable for good root growth.

The Arvada soils have a lighter colored, thinner surface
layer than the Beckton soils.

Most of the acreage in Arvada soils is not cultivated, for
these soils are best suited to pasture or to native range.

Arvada-Beckton cobbly clay loams (0 to 2 percent
slopes) (At).—This complex consists of Arvada and Beck-
ton soils that are mapped together because they are so
intermingled that they cannot be shown separately on the

soil map. These soils are in low or depressional areas on
the high benches north and west of Arrow Creek. They
ocenr with large areas of Danvers cobbly clay loam.

Fach mapped area of this complex consists of 55 to 65
percent Arvada cobbly clay loam and 30 to 40 percent
Beckton cobbly clay loam. The Arvada soil is slightly
lower than the Beckton soil. Except for the cobblestones
on the surface, it is like the soil described as representative
of the Arvada series. The Beckton soil has a cobbly clay
loam surface layer, contains accumulated lime in the lower
part of the subsoil, and is less alkaline throughout than is
typical of the Beckton soils.

Included in the areas mapped as this complex are barve
spots of Laurel clay loam that are 1 to 4 feet wide. These
spots make up about 5 percent of any mapped area.

The soils of this complex are best used for hay, pasture,
or native range. The Beckton soil supports a good stand
of grasses and produces fair yields of small gram and hay.
Because the Arvada cobbly clay loam is shallow and
slowly permeable, it supports only a sparse cover of
grasses and produces low yields of small grain and hay.
For the complex as a whole, yields are moderately low.
Under good management, the most desirable and highest
producing range grasses can be maintained. (Avvada
part: capability unit IVs-1, dryland; Dense Clay range
site. Beckton part: capability unit IVs-1, dryland;
Clayey range site, 15 to 19 inches precipitation)

Arvada-Beckton complex, saline (0 to 4 percent slopes)
(Au).—In this complex the Arvada soils and Beckton soils
are so intermingled that they cannot be shown separately
on the soil map. They are nearly level and occur only with
the Danvers and Judith soils that occupy high benches.

The soils of this complex are poorly drained, shallow
to moderately deep, saline clay loams. They have a dense,
salty subsoil that has a claypan and is mottled and dis-
colored. More salt is near the surface in these soils than
in the soils described as representative of the Arvada and
the Beckton series. These soils are underlain by shale at
a depth of 4 to 8 feet, and they have a perched water table.
The Avvada soil generally is dominant in each mapped
area. It is shallow and slightly lower than the Beckton
soil.

The soils of this complex are too wet to be cultivated and
are Dbest suited to range or pasture. They support a good
cover of water-tolerant and salt-tolerant plants. Under
good management, the most desirable grasses can be main-
tained. TC:Lpability unit VIs—+4; Saline Subirrigated
range site)

Arvada-Laurel complex (0 to 8 percent slopes) (Av).—
This complex is on stream terraces and fans. It consists
of about, 50 to 70 percent Arvada clay loam, about 20 to 40
percent Laurel clay loam, and about 10 percent Beckton
loam. The Arvada and Beckton soils are in grass and the
Laurel soils are in almost bare depressions, which are 1
to 8 feet across.

The Arvada and Laurel soils in this complex have pro-
files like those described for their series, but the Beckton
soil has a lighter colored surface layer than is typical of
its series.

The soils of this complex are hest used for pasture or
range. Because it has a high content of salt, a high dis-
persion rate, and little organic matter, Laurel clay loam is
not suitable for cultivation and produces only a very small
amount of forage. Because the Arvada soil 1s shallow and
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slowly permeable, it normally produces low yields of culti-
vated crops and forage. Where flood irrigation is feasi-
ble, however, yields are increased. (Arvada part: capa-
bility unit IVs-1, dryland; Panspots range site. Laurel
part: capability umit VIIs-5; Panspots range site)

Arvada-Terrad clays (2 to 8 percent slopes) (Awl.—
This complex is made up of Arvada and Terrad clays that
are so intermingled that they cannot be shown separately
on the soil map. These soils occur on gently rolling up-
lands, in'swales, and on fans.

The Arvada soil, occupying 30 to 60 percent of the com-
plex, is in depressions. It formed in reddish-colored,
finer textured material than the soil described as repre-
sentative of the Arvada series. The Terrad clay makes
up 30 to 50 percent of most mapped areas. In some places
the profile of this soil is similar to the one described for
the Terrad series, but in other places it contains more clay
and has a thinner surface layer than is typical of the
Terrad soils.

Inclnded in areas mapped as this complex are areas of
claypan soils that have a moderately thick surface layer
and make up 5 to 10 percent of the acreage. Also included
ave spots of Laurel soils that make up 5 to 10 percent of
the complex.

Because the soils of this complex are very slowly perme-
able, they are not suitable for cultivation. Their plant
cover varies but-is generally sparse. These soils produce
moderately low yields of forage and are damaged by
trampling if grazed when wet. (Capability unit VIe-8;
Dense Clay range site)

. Ashuelot Series

The Asheulot series consists of dark-colored, gravelly

loams that are underlain by lime-cemented gravel at an
average depth of 6 inches. These soils occur with the
Judith soils on high benches and are mostly in the area
south of Ackley Lake and about 4 miles southwest of
Hobson. They developed under a cover of mid grasses.

The surface layer consists of dark grayish-brown
gravelly loam about 4 inches thick. It grades to lighter
colored, strongly calcareous gravelly loam that is under-
Jain by a lime-cemented layer at a depth of no more than
20 inches. The very gravelly loamy material from which
these soils developed was deposited by former streams flow-
ing from the Little Belt Mountains.

Generally, the lime-cemented, gravel layer is at a depth
of 4 to 10 inches, but in a few spots it is at the surface, and
in some places it is at a depth of 20 inches. This cemented
layer is 4 to 8 inches thick. It is weakly to strongly ce-
mented, but has cracks a foot to a few feet apart.

These soils take in water readily but have low moisture-
storage capacity. They have a moderately low supply of
organic matter.

The lime-cemented gravel in the Ashuelot soils dis-
tinguishes them from the Utica and Judith soils.

Ashuelot gravelly loam (0 to 4 percent slopes) (Ax).—
This soil occupies nearly level to gentle slopes on benches.
Tt is in areas generally less than 60 acres in size. Except
for depth, its profile is like the one described as representa-
tive of the Ashuelot series. Depth to the lime-cemented
layer generally is less than 10 inches.

Included in swales in areas mapped as this soil are small
areas of Judith gravelly clay loam that make up less than
10 percent of any mapped area.

Because this soil is shallow, low in organic-matter con-
tent, and high in gravel content, it is not suitable for cul-
tivation. Its best use is range, but only moderately low
yields of forage can be expected. The most desirable
grasses can be maintained by good range management.
(Capability unit VIs-3; Shallow range site)

Bainville Series

The Bainville series consists of light-colored loams that
are underlain by soft bedrock at a depth of about 16 inches.
These soils occur in small areas in a few parts of the rolling
uplands northeast of Geyser. They developed under a
cover of mid grasses.

The surface layer is light brownish gray, is about 6
inches thick, has weak, granular structure, and is easily
worked. Tt is underlain by a subsoil of pale-yellow,
strongly calcareous, massive loam that is about 8 to 10
inches thick and grades to thinly stratified layers of soft
sandstone, siltstone, and shale. The depth to bedrock
ranges from 1 to 2 feet.

These soils take in water fairly well but have moderately
low moisture-storage capacity. They are low in organic-
matter content.

The Bainville soils contain less clay than the Midway
soils and are deeper to bedrock.

Bainville loam (4 to 15 percent slopes) {Ba).—This soil
occurs on knolls and side slopes of the rolling uplands.
Its profile is like the one described as representative of
the Bainville series.

Included in areas mapped as this soil are areas of Mid-
way clay loam that are less than 1 acre in size and make
up less than 2 percent of any mapped area.

This soil is droughty, is low in organic-matter content,
and produces low yields. Under cultivation, it erodes
easily if it is not protected. ‘Some areas are cultivated the
same way as ave adjacent larger areas of Winifred soils,
Most of this soil is in native range or pasture, but forage
yields are only moderate. (Capability unit IVe-6, dry-
land ; Silty range site, 15 to 19 inches precipitation)

Beckton Series

In the Beckton series ave soils that have a moderately
thick loam or clay loam surface layer and a moderately
alkaline subsoil with a claypan. These soils are on ter-
races and high benches, where they occur as relatively
pure areas of Beckton soils and in complexes with the
Arvada, Savage, and Danvers soils. They developed
under a dense cover of mid grasses.

Beckton loam 1s the most representative soil of this
series. Its surface layer is about 6 inches thick. The up-
per part is dark grayish brown and generally has very
weak, blocky structure, and the lower part is light grayish
brown and has platy structure. The subsoil is dark gray-
ish brown and is about 6 inches thick. It has eolumnar
structure in the upper part and blocky structure in the
lower. This layer grades to light olive-brown clay in
which the salts and lime have accumulated.

The surface layer ranges from 4 to 8 inches in thickness.
In some areas the subsoil is only slightly alkaline. The
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accumulated lime occurs above the accumulated salts in
somo places and with them in others.

These soils take in water slowly and are well drained
to moderately well drained. They have only a moderate
supply of organic matter. The claypan subsoil and the
accunmulated salts rvestrict the growth of roots. Crop
yields are fair to moderately low.

The Beckton soils have a thicker, darker colored surface
layer than the Arvada soils.

Beckton loam (0 to 2 percent slopes) (Bb).—This seil
occurs in small areas on low terraces. Its profile is like
the one described as representative of the Beckton series.

Included in areas mapped as this soil are spots of Ar-
vada soils that make up less than 10 percent of any mapped
area.

Some of this soil is cultivated, and some is in native
range. Because permeability is slow and the root growth
1s restricted, only moderately low yields of crops can be
expected. Unprotected areas of this soil are susceptible
to wind erosion. (Capability unit ITIs-1, dryland; Silty
range site, 15 to 19 inches precipitation)

Beckton-Arvada clay loams (0 to 8 percent slopes)
(Bc).~—This complex consists of Beckton and Arvada soils
that are in slight depressions on a few fans and stream
terraces. 'These soils are so intermingled that they cannot
be shown separately on the soil map, They have profiles
like those described for the Beckton and Avvada series.

The Beckton soil makes up 60 to 70 percent of this com-
plex; the Avvada soil, 20 to 30 percent; and bave spots of

Laurel clay loam, 5 to 10 percent of most mapped areas.

The Beckton and Arvada soils have a clay loam surface
Jayer and a claypan in the subsoil. The surface layer of
the Beckton soil is moderately thick and that of the Ar-
vada soil is shallow. The Arvada soil is in slight de-
pressions.

Most of the acreage of this complex is in native range,
but small areas are cultivated the same way as are adja-
cent, larger areas of Winifred and Savage soils. Under
good range management, forage yields are fair to good.
Because the soils in this complex are low in organic-matter
content, are slowly permeable, and have rapid runoff, they
produce fairly low yields of cultivated crops. They erode
easily if they are not protected. (Beckton part: capa-
bility unit ITIs-1, dryland; Clayey range site, 15 to 19
inches precipitation. Arvada part: capability unit
IVs-1, dvyland; Dense Clay range site)

Beckton-Danvers clay loams (0 to 4 percent slopes)
(8d).—Beckton clay loam and Danvers clay loam are
mapped together as a complex because they are so inter-
mingled that they cannot be shown separately on the soil
map. They occur in the north-central part of the survey
area on high benches along Davis Creek.

Beckton clay loam amounts to 50 to 70 percent of this
complex, and Danvers clay loam amounts to 30 to 50 per-
cent. Both soils have a few pebbles on the surface and
throughout the profile. The Beckton soil is less alkaline
than the soil described as representative of the Beckton
series, but lime has accumulated in the lower subsoil. The
Danvers soil is similar to the soil described for the Danvers
series. '

Most of this complex is used to produce small grain.
On the whole the complex is productive, but the slowly
permeable Beckton soil 15 less productive than the Danvers
soil and makes a less desirable seedbed. Also, in some

places plowing turns up the clay subsoil material in the
thin Beckton soil. Both soils are susceptible to wind ero-
sion if they are not protected. (Beckton part: capa-
bility unit ITTs-1, dryland; Clayey range site, 15 to 19
inches precipitation. Danvers part: capability unit ITc—
2, dryland; Clayey range site, 15 to 19 inches precipita-
tlon)

Beckton-Savage complex (0 to 2 percent slopes) (Bf).—
This complex consists of Beckton and Savage soils that are
mingled so closely that they cannot be shown separately
on the soil map. It occurs only on a few terraces in the
east-central part of the survey area.

The Beckton soils occupy 50 to 70 percent of the com-
plex; the Savage soils, 30 to 40 percent; and spots of
Arvada clay loam, 5 to 10 percent. The Arvada soil has
a thin clay loam surface layer and a claypan in the sub-
soil. The Beckton soils are similar to the soil described
for the Beckton series except that they have a loam and
clay loam surface layer and less clay in the subsoil. The
Savage soils are mostly silty clay, and they are finer tex-
tured throughout than s typical of Savage soils.

This complex is suitable for hay, small grain, and pas-
ture. Under good management, the Beckton and Savage
soils are fairly productive. Yields are low on the spots
of Arvada clay loam. Because of their clay subsoil, the
Beckton soils are less permeable to water and roots than
the Savage soils and are, therefore, less productive. The
Savage silty clay is somewhat difficult to work and can be
tilled only 1f the moisture content is good. The granular
surface layer of both the Savage and Beckton soils is
highly susceptible to wind erosion where it is not pro-
tected. Stubble mulch and wind strips provide adequate
protection. (Beckton part: capability unit IT¥s-1, dry-
land; Clayey range site, 15 to 19 inches precipitation.
Savage part: capability unit ITe-3, dryland; Clayey
range site, 15 to 19 inches precipitation)

Big Timber Series

The Big Timber series consists of dark-reddish clay
loams that are underlain by bedrock at a depth of about 15
inches. These soils occur on steep slopes in the foothills
where sandstone crops out in most places. They developed
under a cover of mid grasses.

These soils are calcareous throughout. They have a
granular, weak-red to reddish-brown surface layer that
1s about 8 inches thick. The subsoil is weak-red to reddish-
brown clay loam about 12 inches thick. Generally, it has
weak, blocky structure and contains fragments of shale
and sandstone in the lower part. The subsoil merges with
clay loam parent material that weathered from reddish-
colored shale and sandstone.

The surface layer ranges from 2 to 4 inches in thickness.
In some places layers of clay have weathered from the
shale strata. Depth to the bedrock ranges from 12 to 18
inches. '

These soils take in water moderately slowly and have
rapid runoff. Their moisture-storage capacity is moder-
ate. The supply of organic matter is moderately low. -

The Big Timber soils have a thinner, lighter colored
surface layer than the Darret soils and a less clayey sub-
soil. Also, they are shallower to bedrock.

In this survey area, the Big Timber soils are mapped
only with the Cheadle soils and Rock outcrop.
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Blaine Series

In the Blaine series ave dark-colored soils that are under-
lain by igneous rock at an average depth of 24 inches.
These soils occur on rolling uplands. They developed
under a dense cover of mid grasses.

Blaine stony loams are the most extensive and most
representative soils of the series. They have a dark-gray
surface layer that is about 3 inches thick and is free of
lime. The subsoil is dark grayish-brown, blocky clay loam
or light clay that is about 14 inches thick. This layer
grades to gravelly clay loam that contains accumulated
Iime and merges with bedrock at a depth of about 24
inches, The parvent material is gravelly clay loam that
weathered mostly from igneous rock.

The surface layer is loam or stony loam. The subsoil
ranges from clay loam to light clay in texture and gen-
erally from 15 to 20 inches in thickness. Depth to bedrock
ranges from 18 to 60 inches but generally it is less than
24 inches.

These soils take in water readily and have fair to good
moisture-storage capacity. Runoff is medium on the mod-
erate slopes and rapid on the stronger slopes. The supply
of organic matter is moderate.

The Blaine soils ave distinguished from the nearly black,
lime-free Woodhurst soils by their lighter colored surface
layer and the layer of accumulated lime. Their strong,
blocky subsoil distinguishes them from the associated
Spring Creek soils, which have a moderate, granular
sabsoil.

Blaine-Spring Creek loams, 2 to 8 percent slopes
(Bg).—This complex consists of Blaine loam and Spring
Creek loam that are so closely intermingled that they can-
not be shown separately on the soil map. These soils occur
on gently rolling uplands.

The Blaine soil amounts to 75 to 80 percent of the com-
plex, and the Spring Creek soil amounts to most of the
rest. The Spring Creek soil is on knolls and complex
slopes in areas that are less than 1 acre to 2 acres in size.
Tt 1s somewhat similar to the soil described for the Spring
Creek series, but it is nonstony and deeper (15 to 18
inches) to bedrock. The Blaine soil surrounds the knolls
and complex slopes that are occupied by the Spring Creek
soil. It is 18 to 24 inches to bedrock, which 1s shallower
to rock than is typical of Blaine soils.

The Spring Creek soil is fairly droughty, but the Blaine
soil can store a moderate amount of moisture. Under good
management, these soils together produce fair to good
yields of small grain or hay. Because slopes are moderate
and the surface layer is granular, these soils are subject to
both wind and water erosion if they are not protected.
(Capability unit ITTe—4, dryland; Silty range site, 15 to
19 inches precipitation) :

Blaine-Spring Creek stony loams (8 to 35 percent

_slopes) (Bh).—This complex consists of Blaine soils and
Spring Creek soils that are so intermingled that they can-
not be shown separately on the soil map. These soils are
on hilly uplands east of the Highwood Mountains and
north of Arrow Creek, and they occur in a few places in
the central part of the survey area.

The Blaine soil makes up 40 to 60 percent of each
mapped area, and the Spring Creek soil, 30 to 50 percent.
Rock outerop makes up 5 to 10 percent, of most mapped

‘areas and is on knobs and ridges. Spring Creek stony

loam occupies prominent knobs and ridges and is sur-
rounded by the Blaine soil on the side slopes. The Blaine
soil 1s similar to the soil described as representative of the
Blaine series. It has a varying amount of stones and peb-
bles on the surface and through the soil. '
The soils in this complex are best suited to range and,
under good management, produce good yields of forage.
Because the Blaine soilis stony and 1s in small, irregularly
shaped areas, it is not, suitable for regular cultivation.
The Spring éreek soil is too shallow, stony, and droughty
for ecultivation. (Blaine part: capability unit VIs-2;
Silty range site, 15 to 19 inches precipitation. Spring
Creek part: capability unit VIIs-2; Shallow range site)

Blythe Series

The Blythe series consists of soils that have a thick,
black loam surface layer and a claypan in the subsoil.
These soils occur on the gently and modevately sloping up-
lands, fans, and stream terraces. They are in the foothills
south of the Highwood Mountains, where they developed
under a dense cover of mid and tall grasses. '

The surface layer is loam about 14 inches thick. In the
upper part it is dark gray or very dark gray and has gran-
ular structure; in the lower part it is gray and has fine,
blocky structure. The surface layer is underlain by a
claypan that is 15 inches thick and breaks into columns,
prisms, and blocks. Generally, calcium cavbonate and
gypsum have accumulated in the lower part of the subsoil.

n the uplands the pavent material is light-colored clay
that weathered in place from shale, and on the fans it is
light-colored clay alluviam.

The surface layer ranges from 10 to 18 inches in thick-
ness. - On the uplands shale and sandstone ave at a depth
of 20 to 40 inches, but on the fans depth to bedrock is
more than 5 feet.

These soils are moderately well drained or well drained
and have good moisture-storage capacity. They have a
good supply of organic matter and are easily worked.
The subsoil, however, is slowly to very slowly permeable
to water and roots.

The Blythe soils have a thicker, darker colored surface
layer than the Beckton soils. Other than gypsum, Blythe
solls lack the salts that occur in the subsoil of the Beckton
soils.

Blythe loam, 2 to 4 percent slopes (Bk).—This soil oc-
curs on gently sloping fans and terrvaces. It has a profile
like the one described as representative of the Blythe
series. In some places on the terraces, the lower part of
the subsoil is slightly mottled. This mottling indicates
restricted drainage.

Included on the upper part of some fans in arveas
mapped as this soil are areas less than 2 acres in size that
have slopes of 5 or 6 percent. Also included are a few
spots that have a thin surface layer and amount to less
than 5 percent of any mapped area.

This soil is suited to hay, small grain, and pasture. Ex-
cept for the few spots that have a thin surface layer, the
soil is easily worked and produces well. Planting may be
delayed in some areas where drainage is restricted. The
granular surface layer is highly susceptible to wind ero-
sion where it is not protected. (Capability unit IITe-5,
dryland; Silty range site, 20 to 24 inches precipitation)
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~ Blythe loam, 4 to 8 percent slopes (Bm).—This soil is
on moderately sloping fans and rolling uplands. Its pro-
file is similar to the one described as representative of the
Blythe series. On the uplands shale is at a depth of 20 to
40 inches and on the fans, it is at a depth of more than
5 feet.

Included in some aveas mapped as this soil are small
areas that have a thin surface layer. These areas make
up 5 to 10 percent of some mapped areas.

Most of this soil is cultivated in the same way as arve
adjacent areas of Alder clay loam. The rest is in native
range. Iixcept for the thin spots, yields are good.
cause of its slope and slow permeability, this soil is highly
susceptible to water erosion. The granular surface layer
is subject to wind erosion where it is not protected by a
plant cover or where conservation practices are not ap-
plied.  (Capability unit TTTe-5, dryland; Silty range site,
20 to 24 inches precipitation)

Bowdoin Series

The Bowdoin series consists of deep, dark-colored, im-
perfectly drained soils that ave calcareous. These soils
formed in clay or silty clay. They occur mainly in the
outer parts of wide valleys. In a few places they are
along Intermittent streams in narrow valleys. The native
vegetation consists mainly of water-tolerant grasses, but
a few sedges grow in some places.

The surface layer is very dark gray and about 10 inches
thick.
blocky in the lower. The subsoil consists of very dark
gray clay that has prismatic or blocky structure and is
about 20 inches thick. The lower part of the subsoil is
mottled with gray and brown. The underlying material
is dense clay.

The surface layer ranges from silty clay to silty clay
loam, but only silty clay is mapped in this survey arvea.
Generally, the water table fluctuates between depths of
214 and 5 feet.

These solls are slowly permeable or very slowly per-
meable. They have a good supply of organic matter.

T’he Bowdoin soils have a darker colored subsoil than
the Promise soils, and they have a high water table that
the well-drained Promise soils lack.

Bowdoin silty clay, low clay variant (0 to 2 percent
slopes) (Bo}.—This is the only Bowdoin soil mapped in the
survey area. Most of the acreage is in native plants and
is used for pasture and hay, but a small acreage is used to
produce small grain. Because of its high-clay content
and high water table, this soil is difficult to work. It

“provides good pasture if it is irvigated. Overflow is a
problem in some places. (Capability unit IIIw-1, dry-
land ; Subirrigated range site)

Bridger Series

The Bridger series consists of deep, black loams and
stony loams that occur on foot slopes and fans in the foot-
hills of the survey area. These soils developed under a
dense cover of mid and tall grasses.

The surface layer is dark-gray loam or stony loam that
has granular or blocky structure and is about 7 inches

Be-.

It is granular in the upper part and prismatic or

thick. The subsoil is more clayey than the surface layer
and is about 20 inches thick. It 1s brown, noncalcareous,
and blocky. The subsoil grades to strongly calcareous
clay loam or gravelly clay loam in which lime has accu-
mulated. The parent material is gravelly loamy alluvium
that washed from the uplands.

The surface layer ranges from 6 to 10 inches in thickness
and is stony loam in most places. The subsoil ranges from
clay loam to light clay. In places there arve weak to
strong accumulations ot calcium carbonate at a depth of
20 to 80 inches. The content of gravel, cobblestones, and
stones ranges from a trace to as much as 30 percent.

These soils take in water readily, are well drained, and
have good moisture-storage capacity. They have a good
supply of organic matter. :

The Bridger soils have a thinner surface layer and a
more clayey subsoil than the Adel soils and generally
contain more coarse fragments in the lower part of the
subsoil.

Bridger loam, 2 to 4 percent slopes {Bp).—This soil oc-
curs in small areas on gently sloping fans and terraces.
Except that it contains fewer coarse fragments, its profile
is similar to the one described as representative of the
Bridger series.

Included in areas mapped as this soil on the higher parts
of some fans are areas less than 1 acre in size that have
slopes of 5 or 6 percent.

This soil is used mainly to produce hay. Much of it is
irrigated. Although the growing season is short, this soil
produces good yields of small grain if farm operations
are timely. It is easily tilled, and its surface soil provides
a good seedbed, but in unprotected cultivated areas, water
erosion is a slight hazard. (Capability unit ITe-1, dry-
land, and IITe-6, irvigated; Silty range site, 20 to 24
inches precipitation)

Bridger loam, 4 to 15 percent slopes (Br).—This soil
occupies short foot slopes and sloping fans below the up-
lands. Its profile is like the one described as representa-
tive of the Bridger series.

Included in areas mapped as this soil on the higher parts
of the fans are small areas of cobbly soils.

Most of this soil is used to produce hay. A part of the
acreage is irrigated, but careful management is needed for
an even distribution of water. Because it has stronger
slopes, this soil has more rapid runoff than Bridger loam,
2 to 4 percent slopes, and is more susceptible to erosion
if it is not protected. (Capability unit IVe-1, dryland,
and IVe-6, irrigated; Silty range site, 20 to 24 inches
precipitation)

Bridger stony loam (4 to 35 percent slopes) (Bs).—This
soil occurs on sloping fans and steep foot slopes below the
uplands. Most of it is on fans that have slopes of 4 to
15 percent. It has a profile that is move stony and cobbly
throughout than the profile described as representative of
the Bridger series. The amount of cobblestones and
stones in the surface layer varvies from about 5 percent on
the lower parts of fans to as much as 25 percent on the
higher parts.

This soil is too stony for cultivation. Under good man-
agement, it produces good yields of forage for grazing,
(Capability unit VIs-1; Silty range range site, 20 to 24
inches precipitation)
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Castle Series

The Castle series consists of very dark colored clayey
soils that arve underlain by clay shale at an average depth
of 28 inches. These soils occur only in a few places in the
foothills of the Little Belt Mountains. They developed
under a dense cover of mid grasses.

These soils are calcareous clay throughout. The very
dark grayish-brown surface layer is about 8 inches thick
and has granular structure in the upper part and weak
blocky structure in the lower part. It grades to a very
dark gray subsoil in which some calcium carbonate has
accumulated at a depth of 12 to 18 inches. The subsoil
merges with the underlying shale at a depth of 20 to 40
inches. The parent material is clay that weathered in
place from the shale.

In some places the surface layer consists of alluvium of
clay loam texture.

These soils have a good supply of organic matter, but
they absorb water very slowly because the content of clay
is high., Cracks 1 to 2 inches wide form when the soils
contract as they dry, but the cracks close when the soils
are wet again,

The Castle soils have a darker colored and thicker sur-
face layer than the Pierre sotls.

Castle clay, 4 to 15 percent slopes (Ca).—This soil oc-
curs on rolling uplands. Tts profile is like the one de-
scribed as vepresentative of the Castle series. Depth to
shale ranges from about 20 inches on the knolls and vidges
to about 40 inches on the side slopes.

Included on short fans in areas mapped as this soil are
areas that have a clay loam surface layer. These inclu-
sions make up as much as 15 percent of some mapped arveas.

This soil is used mostly for pasture and hay and is best
suited to those uses. Unprotected areas are highly sus-
ceptible to water erosion because permeability is slow and
runoft is rapid. (Capability unit IVe-3, dvyland; Clayey

range site, 20 to 24 inches precipitation)

Castle clay, 15 to 35 percent slopes (Cb).—This soil
occupies small.areas on steeply rolling or hilly uplands.
Its profile is similar to the one described as representative
of the Castle series. TLedges of limestone and sandstone
crop oubt and make up less than 5 percent of some mapped
areas.

This soil is too steep fov cultivation and is used for native
range. It produces good yields of forage under good
management. Trampling of livestock causes considerable
damage, particularly when the soil is muddy. (Capa-
bility unit VIe-2; Clayey range site, 20 to 24 inches
precipitation) ,

Castle complex (15 to 35 percent slopes) [Cc).—This
complex occurs on steep, hummocky, or hilly slumps in
landslide areas. The slides occurred in the clay shale on
which the Castle soils normally form. Castle soils make
up 70 to 80 percent of the complex. The rest is varying
proportions of reddish clay loam and small outerops of
sandstone, limestone, and igneons rock. The clay loam
developed from soft shale and sandstone, and the outcrops
oceur with small areas of Cheadle, Duncom, and Spring
Creek soils.  Small springs, seeps, and drainageways are
comimon.

This coniplex of soils is too steep, rough, and stony for
cultivation. Under good range management, it produces
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good yields of forage for grazing. (Capability unit
VIe-2; Clayey range site, 20 to 24 inches precipitation)

Chama Series

The Chama series consists of moderately dark colored
clay loams that are underlain by soft bedrock at a depth
of about 30 inches. These soils are on rolling uplands in
the southeastern corner of the survey area. The native
vegetation consists of mid grasses.

The surface layer is dark grayish brown and about 5
inches thick. It has weak granular to weak platy struc-
ture and is easily worked. This layer is underlain by
dark grayish-brown clay loam that is about 4 inches thick
and has prismatic or blocky structure. The lower part of
the subsoil is pale brown or light gray and strongly cal-
careous. It merges with soft bedrock at a depth of about
30 inches. The parent material is clay loam that weath-
ered in place from soft shale.

The surface layer ranges from 3 to 5 inches in thickness
in undisturbed areas and generally is calcareous in cul-
tivated areas. The upper part of the subsoil is 3 to &
inches thick. The depth to shale ranges from 2 to 4 feet.

These soils have moderate to moderately slow perme-
ability, good moisture-storage capacity, high natural fer-
tility, and a fairly low supply of organic matter.

The Chama soils contain a greater amount of calcium
carbonate than the Straw and Bainville soils. They have
a shale substratum that the Straw soils lack, and they are
darker colored than the Bainville soils.

Chama clay loam, 4 to 8 percent slopes {Cd).—This soil
oceurs on volling uplands. Its profile is like the one de-
scribed as representative of the Chama series.

Included on some of the knolls in areas mapped as this
soil are very small areas of Midway clay loam.

This soil is fairly productive, and most of its small
acreage is cultivated. Tillage is easy, and the surface
layer provides a good seedbed. Because this soil is slop-
ing and moderately slow in permeability, water erosion
is likely. Wind erosion is less likely than water erosion.
Conservation practices ave needed to conserve moisture
and to control erosion.  (Capability unit T1Te-2, dryland ;
Clayey range site, 15 to 19 inches precipitation)

Chama-Midway clay loams, 4 to 8 percent slopes
(Cf).—This complex consists of Chama clay loam and Mid-
way clay loam that are so intermingled that they cannot
be shown separately on the soil map. It occurs on rolling
uplands.

The Midway clay loam, a light-colored soil that is shal-
low over shale, has a profile similar to the one described as
representative of the Midway series. It occurs on the
knolls and rvises and makes up 20 to 40 percent of each
mapped area. The Chama clay loam makes up the rest and
is on side slopes and other areas that surround the knolls.
Tts profile is like the ohe described as representative of the
Chama series.

The Chama clay loam is faivly productive and is suitable
for hay, small grain, and pasture. Because runoff is me-
dium, erosion is likely in unprotected areas. The Midway
clay loam is droughty, low in organic-matter content, and
susceptible to erosion. It is best nsed for pastuve and hay
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where that use is feasible. (Chama part: capability unit
ITTe-2, dryland; Clayey range site, 15 to 19 inches pre-
cipitation.  Midway part: capability unit IVe-6, dry-
land; Clayey range site, 15 to 19 inches precipitation)

Chama-Midway clay loams, 8§ to 15 percent slopes
(Cg).—This complex consists of arveas of Chama clay loam
and Midway clay loam that ave so intricately mixed that
they cannot be shown separately on the soil map. It occu-
pies moderately. steep slopes on rolling uplands.

The Midway clay loam makes up 30 to 40 percent of this
complex, and the Chama soil makes up the rest. The Mid-
way soil occurs on knolls and ridges and is shallow and
light colored. It has a profile like the one described as
representative of the Midway series. The Chama clay
loam_occurs between ridges and on side slopes that sur-
round knolls. It is shallower to shale than the soil de-
scribed for the Chama series.

This complex is in cultivated crops and native range.
The Chama clay loam is fairly productive and is best used
for pasture or hay. Because of the moderately steep slopes
and rapid runoff, water erosion is a serious problem where
firmly anchored living plants have been destroyed by cul-
tivation. Because it 1s shallow and moderately steep, the
Midway soil is best protected by permanent vegetation.
(Chama part: capability unit 1Ve-2, dryland; Clayey
range site, 15 to 19 inches precipitation. Midway part:
capability unit VIe-6; Clayey range site, 15 to 19 inches
precipitation)

Cheadle Series

The Cheadle series consists of dark colored or very
dark colored soils that generally are shallow over sand-
stone. These soils occur on moderate to very steep slopes
in the uplands of the foothills, and, to a lesser extent, in
the plains section of the survey avea. They developed
under vegetation consisting mostly of midgrasses.

Cheadle stony loam is the most extensive and most repre-
sentative Cheadle soil in the survey avea. Itssurface layer
is dark grayish brown to very dark grayish brown, is
about 4 inches thick, and is free of lime. It has weak,
fine, granular structure. It is underlain by grayish-brown
or dark grayish-brown stony loam that is about 8 inches
thick and is calcareous or noncalcareous. This layer rests
on broken or shattered sandstone.

The -Cheadle soils in this survey area have a surface
layer of loam, stony loam, and channery loam. Depth to
bedrock ranges from 8 to 24 inches but is most commonly
less than 18 inches. Generally, some calcium carbonate has
accumulated on sandstone fragments above the bedrock
or on the upper layers of the bedrock.

These soils take in water readily, but they are droughty
because they are shallow and have low moisture-storage
capacity. Their thin surface Jayer contains only a moder-
ate supply of organic matter.

The underlying sandstone from which the Cheadle soils
formed distingnishes them from the Duncom soils, which
are underlain by limestone, and the Spring Creek soils,
which are underlain by igneous rock. The Cheadle soils
Iack the thick, blocky subsoil of the Teton soils.

Cheadle-Big Timber-Rock outcrop complex (15 to 35
percent slopes) (Ch).—This complex occupies broken slopes
on the edge of plateans and on canvon walls in the lower
foothills. " It consists mostly of Cheadle stony loam and

Big Timber clay loam. These soils occur as lateral bands
on steep and very steep slopes that are broken by ledges
of sandstone.

Cheadle stony loam makes up 40 to 70 percent of this
complex; Big Timber clay loam, 10 to 30 percent; and
Rock outerop, 20 to 50 percent. Generally, the Cheadle
soil occurs as lateral bands, and the Big Timber soil is on
concave slopes. The Cheadle soil is 8.-to-12.inches thick,
which is thinner than typical Cheadle soils. The Big
Timber soil has a profile like the one described as typical
of the Big Timber series.

Commonly included at the base of slopes is Twin Creek
loam. It makes up 10 percent of most mapped areas.
Darret clay loam amounts to 5 percent of some mapped
areas.

The soils in this complex are so steep and broken that
they cannot be cultivated, but they ave suitable for range.
They are droughty because they are shallow and have
rapid runoft. Under good management, this complex as
a whole produces fair yields of forage. The Twin Creek
and Darret soils can produce good yields of forage.
(Cheadle part: capability unit VIIs-2; Thin Breaks
range site, 15 to 19 inches precipitation. Big Timber
part: capability unit VIe-6; Thin Breaks range site, 15
to 19 inches precipitation. Rock outcrop part: capability
unit VIIIs-1; Thin Breaks range site, 15 to 19 inches
precipitation)

Cheadle channery loam, 2 to 8 percent slopes (Ck).—
This soil occurs on gently rolling uplands. Xxcept for
the channery loam surface layer, 1t has a profile like the
one described as representative of the Cheadle series.

Generally, this soil is 10 to 20 inches deep. On the
knolls and ridges it is shallower than in other places and
contains more sandstone fragments in the surface layer.

Most of this soil is in native range, and some areas that
were cultivated have reverted to grass. Becanse the soil
is droughty, vields of small grain ave low. Hay, pasture,
or native range is the best use. Unprotected areas ave sus-
ceptible to wind ervosion. (Capability unit IVe-6, dry-
land ; Silty range site, 15 to 19 inches precipitation)

Cheadle channery loam, 8 to 15 percent slopes (Cm).—
This soil occurs on knolls, on ridges, and in areas sur-
rounding them. The knolls and ridges make up 40 to 50
percent of this soil. Ixcept for depth, the soil has a
profile similar to the one described as representative of
the Cheadle series. Depth ranges from 10 to 14 inches on
the knolls and ridges and 14 to 18 inches in the areas sur-
rounding them.

Included on some ridges in areas mapped as this soil are
small areas of Cheadle stony loam. ‘

Because this soil is moderately steep and droughty, it is
not suitable for regular cultivation. It is highly suscep-
tible to water erosion where the firmly anchored living
plants have been destroyed. Yields of small grain and
hay are low, but those of grass are fair. (Capability unit
Vie-6; Silty range site, 15 to 19 inches precipitation)

Cheadle loam, 2 to 8 percent slopes (Cn).—This soil oc-
curs on gently rolling uplands. Txcept that it is non-
stony and deeper to bedrock, this soil has a profile similar
to the one described as representative of the Cheadle series.
Depth to bedrock ranges from 15 to 24 inches.

This soil has fairly low moisture-storage capacity, but
under good management it produces fair yields of small
grain and hay. Because runoff is medium, water erosion
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is likely in unprotected areas or where conservation prac-
tices are not applied. (Capability unit ITTe—4, dryland;
Silty range site, 15 to 19 inches precipitation) S

Cheadle loam, 8 to 15 percent slopes (Co).—This soil
occurs on rolling uplands that have moderately steep
slopes. Iixcept that 1t is nonstony and deeper to bedrock,
this soil has a profile similar to the one described as rep-
resentative of the Cheadle series. Depth to bedrock
generally is 15 to 24 inches.

Included on knolls in areas mapped as this soil are
areas of Cheadle channery loam that are less than 15
inches deep. These inclusions make up as much as 10 per-
cent of some mapped areas.

Because runofl is rapid, this soil is highly susceptible
‘to water ervosion if left without vegetative cover. It is
best used for hay or pasturve. (Capability unit IVe-5, dry-
land ; Silty range site, 15 to 19 inches precipitation)

Cheadle stony loam (4 to 35 percent slopes) (Cp).—
This soil occurs on moderately sloping plateaus, on edges
of steep plateaus, and on steep side slopes of coulees. It
has a profile like the one described as representative of
the Cheadle series.

Included on steep slopes in areas mapped as this soil
are small aveas of sandstone outcrop that make up as much
as 10 percent of some mapped aveas.

This soil is too stony and too shallow for cultivation and
is best used for grazing. Because it is droughty, yields of
forage are lower than on deeper soils. Native range plants,
however, can be maintained if management is good.
(Capability unit VIIs-2; Shallow range site)

Cheadle-Rock outcrop complex (35+ percent slopes)
(Cr).—This complex is on very steep, broken slopes on the
edges of uplands, where it occurs with the Teton and other
Cheadle soils.

The Cheadle soil makes up 40 to 60 percent of this
complex; Rock oufcrop makes up 30 to 50 percent; and
Raynesford-and Adel stony loams account for the rest.
The Raynesford and Adel soils are at the base of slopes.
The Cheadle soil has a stony loam surface layer and is
shallower to bedrock than the Cheadle soil described as
representative of the sevies.

The soils of this complex arve suitable only for wildlife
habitats and range. They produce only a small amount
of forage in which ponderosa pine is commonly scattered.
(Cheadle part: capability unit VIIs-2; Very Shallow
range site. Rock outcrop part: eapability unit VIIIs-1;
Very Shallow range site)

Cheadle-Duncom-Rock outcrop complex (15 to 35 per-
cent, slopes) (Cs).—This complex occurs in mountainous
areas of the foothills on steep slopes that are broken by
ledges of sandstone and limestone. Igneous rock crops
out in places.

Each mapped area of this complex consists of 50 to 70
percent Cheadle and Duncom stony loams; 15 to 25 per-
cent Rock outerop; 5 to 10 percent Teton and Skaggs soils;
and small areas of Raynesford stony loam. The Cheadle
and Duncom soils ave between the ledges. They have pro-
files like the ones described as vepresentative of the
Cheadle and Duncom sevies. The Teton and Skaggs soils
ocenr in small areas on concave slopes between the ledges.
The Raynesford soil is at the base of slopes.

The soils of this complex are too steep, stony, and broken
for cultivation. Under good range management, the na-
tive vegetation can be maintained and fair yields of for-
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age produced. The Cheadle and Duncom soils are shal-
lower and more droughty than the Teton and Skaggs
soils and produce lower yields. (Cheadle and Duncom
parts: capability unit V1Is-2; Thin Breaks range site, 20
to 24 inches precipitation. Rock outerop parvt: capability
unit VIIIs-1; Thin Breaks range site, 20 to 24 inches pre-
cipitation)

Clayey Alluvial Land (Ct)

This land type is on slopes of 2 to 15 percent below the
rough Dbreaks along Arvow Creek. It consists of deep,
clayey, saline soils that occur on coalescing fans helow
areas of Lismas soils and of exposed clay shale. These
saline soils are dominantly clayey throughout, but they
contain lenses of fine sand and shaly and gravelly mate-
rials. In many small aveas, 5 to 20 feet wide, highly dis-
persed soils support a sparse cover of vegetation. These
areas make up 20 percent of some mapped areas. Sharp
drainageways dissect Clayey alluvial land in places.

This land type is very slowly permeable becanse it is
clayey and highly dispersed. —TRoots cannot penetrate
deeply, and runoff is rapid. Ovganic-matter content is
low. Vegetation is sparse in some places and moderately
thick in others. Grasses that grow naturally are the most
desirable and most productive, and they can be maintained
by good range management. (Capability unit VIe-8;
Dense Clay range site)

Cobbly Alluvial Land (Cu)

This miscellaneous land type is on slopes of 0 to 4 per-
cent along major streams on narrvow flood plains near the
monntains. It consists of very cobbly and very gravelly
sandy soils in narrow strips along the Judith River and
smaller, swift-flowing streams. The surface layer has
been darkened by an increase in organic matter, The soil
material is dominantly sand and loamy sand, but it is
stratified with loam and sandy loam. Itisa possible source
of clean sand suitable for concrete work.

This land type is too droughty and too cobbly for culti-
vation. It produces morve forage for grazing than might
be expected, but compared with other soils, its production
i1s low. Grasses that grow naturally are the most produc-
tive and can be maintained by good range management.
(Capability unit VIIs-3; Shallow to Gravel range site)

Colvin Series

The Colvin series consists of deep, dark-colored, poorly
drained clay loams on nearly level to gently sloping ter-
races. The native vegetation is water-tolerant grasses and
sedges.

These soils are strongly calcareous throughout. The
granular surface layer is gray to very davk gray and about
10 inches thick. The light-colored subsoil is about 2 feet
thick and, in the upper part, is faintly mottled with strong
accumulations of calcium carbonate. At a depth of about
3 feet, the subsoil is underlain by pebbles mixed with mate-
rial finer than sand.  This material was deposited by
former streams. Shale is at a depth of 6 feet or more.

The surface layer ranges from 6 to 15 inches in thick-
ness. The water table fluctuates between depths of 3 and
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5 feet. Depth to the gravelly material ranges from 2 to
5 feet.

The underlying impermeable shale causes the poor
drainage in these soils. The supply of organic matter is
good.

The distinet segregations of lime in the Colvin soils
distinguishes them from the closely associated Lamoure
soils.

Colvin-Lamoure clay loams (0 to 4 percent slopes)
[Cv).—In this complex Colvin clay loam and Lamoure clay
loam are mapped together because they are so intermingled
that they cannot be shown separately on the soil map.
Each of these soils have profiles that are typical of their
respective series.

Generally, the Colvin soil is slightly higher than the
Lamoure soil. Colvin clay loam makes up 40 to 60 per-
cent of each mapped area, and Lamoure clay loam makes
up the rest,

Most. of this complex is in hay or pasture of native
grasses and sedges that are tolerant of water, but the edges
of some Jarge areas are cultivated. These soils are suitable
for cultivation. Because plants receive ample water
through subirrigation, yields of forage are good. (Capa-
bility unit ITITw-1, dryland ; Subirrigated range site)

Cowood Series

The Cowood series consists of gravelly, loamy, light-
colored soils that are underlain by igneous bedrock at a
depth of about 2 feet. These soils occur in the Iighwood
and the Little Belt Mountains on steep, wooded slopes that
face north.

Underlying a thin layer of forest litter is a light brown-
ish-gray, crumb surface layer about 6 inches thick. The
very gravelly, grayish-brown subsoil has little or no struc-
ture and merges with bedrock at a depth of about 2 feet.
The parent material is gravelly silt loam that weathered
in_place, or nearly in place, from igneous rock. :

Depth. to bedrock ranges from about 1 to 3 feet.

These soils are rapidly permeable and the bedrock under
them has cracks through which some water filters and then
seeps into local drainageways or adds to the ground water.
Some tree roots also penetrate into the cracks and obtain
moisture, though the moisture-storage capacity of the soil
itself is low. Also low is the content of organic matter.

The Cowood soils lack the dark-colored surface layer
and the accumulated lime of the Spring Creek soils.

Cowood stony loam (15+ percent slopes) (Cw).—This
soil is on steep and very steep slopes that face north.
Most of it is in the Highwood Mountains, but a small part
is in the Little Belt Mountains. Except for depth, it has
a profile like the one described as representative of the
Cowood series. Depth to bedrock is 1 to 8 feet, but mois-
ture penetrates to a depth of several feet because the bed-
rock 1s weathered and cracked.

Most of the native lodgepole pine still stands; only a
small amount has been harvested for posts and poles.
The trees and the forest litter help to control runoff and
erosion and also to regulate the flow of streams and to
replenish the supply of ground water. (Capability unit
V1Is-6;norangesite assigned)

Cowood-Rock outcrop complex (15+ percent slopes)
{Cx}.—This complex occurs in the Highwood Mountains on
steep and very steep, broken slopes that face south.

Cowood stony loam makes up 40 to 60 percent of the com-
plex; Spring Creek stony loam, 10 to 20 percent; and
outcrops of rock, 30 to 40 percent. The Cowood soil is
in scattered patches of timber, the Spring Creek soil is in
grass, and the outcrops consist of barren level rock, some
of which has slipped. The Cowood stony loam is 1 to 2
feet deep, which is less than average for the Cowood soils.

The trees in this complex are dominantly lodgepole
pine, and there is some scattered Douglas-fir, but timber
1s limited in amount and is difficult to harvest because of
the rugged terrain. Also, areas of grass are somewhat
inaccessible to livestock. The complex is used by wild
game, however, and it can store a Jarge amount of water
that regulates the flow of streams and replenishes ground
water. (Cowood part: capability unit VIIs-6; no range
site assigned. Rock outcrop part: capability unit VIIIs-1;
no range site assigned)

Danvers Series

The Danvers series consists of dark-colored clay loams
that, at a depth of about 30 inches, are underlain by peb-
bles mixed with material finer than sand. These soils are
on high benches in the plains of the survey area. They
generally are nearly level and gently sloping but in some
small areas slopes are as much as 15 percent.

The granular surface layer is gray to dark grayish
brown and about 4 inches thick. It is underlain by gray-
ish-brown, noncalcareous, heavy clay loam that is about
7 inches thick and has prismatic or blocky structure (fig.
7). This layer grades to gray or light-gray, strongly
calcareous clay loam that, at a depth of 24 to 50 inches,
merges with pebbles mixed with material finer than sand.
Overlying the pebbles is parent material consisting of clay
loam alluvium and some windblown material. In most

- places the pebbles are limestone, but those believed to have

washed from the Highwood Mountains are igneous rock.

Figure 7—Danvers clay loam. The dark-colored surface layer -is

underlain by a noncalcareous layer that has prismatic or blocky

structure and grades to lighter colored, strongly calcareous
material.
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Geologists believe that the pebbles underlying these soils
were deposited by former streams that flowed from the
Little Belt and the Highwood Mountains.

The surface layer ranges from clay loam to gravelly
‘clay loam or cobbly clay loam but is clay loam in most
places.

These soils take in water readily, have good moisture-
storage capacity, and are well drained. They have a mod-
erate supply of organic matter. Crops respond well to
additions of fertilizer.

The Danvers soils occur closely with the Judith soils
and are distinguished from them by a noncalcareous,
blocky upper subsoil. They have stronger accumulations
of lime in the lower subsoil than the Savage soils and are
generally less deep to the gravelly substratum. )

Danvers clay loam, 0 to 2 percent slopes {Da).—This
soil occupies nearly level parts of high benches and ter-
races. It has a profile like the one described as represen-
tative of the Danvers series.

Included on gentle, convex slopes in areas mapped as
this soil are areas of Judith clay loam that are less than
1 acre in size and amount to as much as 5 percent of some
mapped areas.

This soil is productive and is used extensively for small
grain. It is well suited to hay and pasture. The surface
layer provides a good seedbed and is easily tilled. Wind
erosion is likely in unprotected cultivated areas. (Capa-
bility unit ITc-2, dryland, and ITc-3, irrigated; Silty
range site, 15 to 19 inches precipitation) .

Danvers clay loam, 2 to 4 percent slopes (Db},—This
soil occurs on gentle slopes along drainageways and in ir-
regularly shaped areas, some of which have a slope of 0 to
4 percent. It has a profile like the one described as repre-
sentative of the Danvers series.

Included on convex slopes in areas mapped as this soil
are small areas of Judith clay loam and Judith gravelly
clay loam that make up less than 10 percent of any mapped
area.

This productive soil is cultivated in the same way as are
adjacent areas of Danvers clay loam, 0 to 2 percent slopes.
Its granular surface layer is susceptible to both wind ero-
sion and water erosion in unprotected areas. (Capability
unit ITe-1, dryland, and IIIe-7, irrigated; Silty range
site, 15 to 19 inches precipitation)

Danvers clay loam, 4 to 8 percent slopes (Dc).—This
soil occurs mostly on long, sloping terraces on the north
side of Sage Creek, but some areas are on short slopes of
higher benches. In some places its noncalcareous subsoil
is thinner than the one described in the profile that is rep-
resentative of the Danvers series. A few pebbles and cob-
blestones are scattered on the surface of much of this soil.

Included on convex slopes in areas mapped as this soil
are areas of Judith clay loam that make up as much as 10
percent of some mapped areas.

This productive soil is suited to small grain, hay, and
pasture. Runoff is more rapid than on the more gently
sloping Danvers clay loam, and erosion is more likely in
unprotected areas where conservation practices ave not ap-
plied. (Capability unit ITTe-2, dryland; Silty range site,
15 to 19 inches precipitation)

Danvers cobbly clay loam, 0 to 4 percent slopes {Dd).—
This soil occurs mostly on nearly level or gently sloping
benches north of Arrow Creek. It issomewhat similar to
the soil described as representative of the Danvers series,

SOIL SURVEY SERIES 1959, NO, 42

but it has pebbles and cobblestones on the surface and more
coarse fragments nearer the surface.

Most of this soil is used for small grain, but some is in
native range, and some small areas are used for irrigated
hay. The moisture-storage capacity of this soil is a little
less than that of the Danvers clay loams. The pebbles and
cobblestones on the surface help to control wind erosion.
Under irrigation, unprotected areas are susceptible to
water erosion. (Capability unit Ile-2, dryland, and
ITTe~9, irrigated; Silty range site, 15 to 19 inches
precipitation)

Danvers cobbly clay loam, 4 to 8 percent slopes (Df).—
This soil is on short side slopes of drainageways that cross
the terraces and are in rolling areas at the edge of benches.
Except for the cobblestones on the surface and a larger
amount of pebhles and cobblestones in the subsoil, this soil
has a profile like the one described as representative of the
Danvers series.

Included in areas mapped as this soil are small areas of
Winifred cobbly clay loam that make up 10 to 15 percent
of some mappeg areas.

This soil has lower yields and moisture-storage capacity
than Danvers clay loams that are free of cobblestones, but
the cobblestones and pebbles provide some protection
against wind erosion, though they make tillage difficult.

nprotected areas are susceptible to water erosion. (Ca-
pability unit IT1e-2, dryland, and IVe-9, irrigated; Silty
range site, 15 to 19 inches precipitation)

Danvers cobbly clay loam, 8 to 15 percent slopes
(Dg).—This soil occurs on short side slopes of drainageways
that cross the benches and on the short slopes between one
bench and another. It is shallower than the soil described
as representative of the Danvers series, and it contains
more coarse fragments throughout.

Some of this soil is in cultivated crops, some is in native
pasture, and a small acreage is in irrigated hay. The cob-
blestones and pebbles reduce the moisture-storage capacity
of this soil, and crop yields are less than on.the cobble-
free, less sloping Danvers soils. Because slopes are mod-
erately steep, water erosion is a problem in unprotected
areas. (Capability unit TVe-2, dryland, and IVe-9, ir-
rigated; Silty range site, 15 to 19 inches precipitation)

Danvers gravelly clay loam, 0 to 4 percent slopes
(Dh).—This soil occurs on high benches in nearly level or
gently sloping, fairly small areas. Tt has more gravel on
the surface and in the subsoil than the soil described as
representative of the Danvers series. The gravel content
of the surface layer and the subsoil ranges from 10 to 25
percent by volume.

This fairly productive soil is cultivated the same way
as are adjacent areas of nongravelly Danvers soils, TIts
moisture-storage capacity is reduced by the gravel content,
and it is susceptible to wind erosion. (Capability unit
ITe-2, dryland; Silty range site, 15 to 19 inches precipita-
tion)

Danvers stony clay loam, 2 to 4 percent slopes (Dk}.—
This nearly level and gently sloping soil is on the high
benches north of Arrow Creek and east of the Highwood
Mountains. It occurs with areas of Danvers cobbly clay
loam and contains some cobblestones. The stones in the
surface layer and subsoil are 10 to 24 inches across.

This soil is too stony for cultivation but is well suited
to range. It produces good yields of forage if range
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management is good. (Capability unit VIs-2; Silty range
site, 15 to 19 inches precipitation) .

Danvers-Judith clay loams, 0 to 2 percent slopes
(Dm).—This complex consists of Danvers clay loam and
Judith clay loam that arve so intermingled that they can-
not be shown separately on the soil map. These soils oc-
cur on nearly level benches throughout the survey area
(fig. 8).

The Danvers clay loam amounts to 50 to 80 percent of
this complex, and the Judith clay loam amounts to most
of the rest. The Judith soil is on slight rises and is sur-
rounded by Danvers clay loam. Most of the Judith soil,
and in some places the Danvers soil, has a blocky subsoil
that is thinner than is typical of Judith and Danvers soils.

The soils in this complex are suited to small grain and
hay. They are easily tilled, and their surface soil provides
a good seedbed. Because of its position and high content
of lime, the Judith soil is less productive than the Danvers
soil and is more susceptible to wind erosion.

The Central Montana Branch of the Montana Agricul-
tural Experiment Station is located on this complex.
(Capability unit ITe-2, dryland ; Silty range site, 15 to 19
inches precipitation)

Danvers-Judith clay loams, 2 to 4 percent slopes
(On).—This complex is in swales, on gently sloping ridges,
and in gently sloping, narrow areas along drainageways
that cross benches. It consists of Danvers clay loam -and
Judith clay loam that are so intermingled that they can-
not be shown separately on the soil map.

The Danvers soil makes up 40 to 60 percent of this
complex, and the Judith soil makes up the vest. Judith
clay loam occupies gently sloping ridges and small con-
vex slopes. Danvers clay loam oceurs in the swales and on
gentle concave slopes. Iiach soil has a profile similar to

the one described as representative of its respective series.
In some places gravel is scattered on the surface of the
Judith soils

Figure 8.—Harvesting winter wheat on Danvers-Judith clay loams,
0 to 2 percent slopes. These soils on benches are widely farmed,
mostly to winter wheat.
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The soils in this complex are suited to cultivated crops.
Water erosion is more likely in unprotected areas than it
is on Danvers-Judith clay loams, 0 to 2 percent slopes,
because runoft is more rapid. (Capability unit ITe-1, dry-
land; Silty range site, 15 to 19 inches precipitation)

Danvers-Judith clay loams, shale substratum, 0 to 4
percent slopes (Do).—This complex occurs on terraces that
have slopes dominantly less than 3 percent. It consists of
Danvers clay loam and Judith clay loam that occur so
closely that they cannot be shown separately on the soil
map.

The Danvers clay loam amounts to 30 to 70 percent of
this complex, and Judith clay loam amounts to the vest.
The position of either soil in this complex varies, but the
Danvers soil generally is in nearly level areas, and the
Judith soil is on gentle slopes. These soils are underlain
by shale, generally at a depth of 6 to 8 feet. Ixcept that

- the underlying gravel bed contains more sand and 1s more

porous, each soil has a profile similar to the one described

as representative of its respective series.

The soils in this complex are suitable for dryfarming,
and they produce good yields of winter wheat. Unpro-
tected areas are susceptible to wind erosion. Because these
soils are shallow to shale, drainage would probably be a
problem if the soils were irrigated. (Capability unit ITe—
1, dryland; Silty range site, 15 to 19 inches precipitation)

Danvers-Judith gravelly clay loams, 0 to 2 percent
slopes (Dp).—This complex consists of Danvers and Judith
soils that are so intermingled that they cannot be shown
separately on the soil map. It occurs on nearly level or
gentle slopes on high benches.

Judith gravelly clay loam makes up 40 to 60 percent
of this complex, and Danvers cobbly clay loam makes up
the rest. Most of the Judith soil is on slightly convex
slopes, but some is on even slopes. The Danvers soil occurs
in swales and in nearly level areas. Tach soil has a pro-
file similar to the one described as representative of its
respective series.

The soils in this complex are productive and are used
mostly to produce small grain. A part of the acreage is
in pasture. In areas of native grassland, the pebbles and
cobblestones are barely noticeable, for they make up only
5 to 15 percent of the surface layer by volume. After
years of cultivation, however, the coarse fragments on the
surface are more numerous, but they do not damage ma-
chines seriously. Wind erosion is likely in unprotected
areas. (Danvers part: capability unit ITe-2, dryland;
Silty rvange site, 15 to 19 imches precipitation. Judith
part: capability unit IITs-8, dryland; Silty range site,
15 to 19 mches precipitation)

Darret Series

The Darret sevies consists of reddish soils that are un-
derlain by bedrock at a depth of about 24 inches. These
soils are on rolling uplands in the foothills. They occur
closely with the Cheadle soils. A dense cover of native
grasses makes up the native vegetation.

In this survey area, Darret clay loam is the most vepre-
sentative and most extensive Darret soil. It has a dark
reddish-gray, fine, granular surface Iayer about 4 inches
thick. The upper 10 inches of the subsoil contains more
clay than the surface layer and is dark reddish gray to
weak red. It has prismatic and blocky structure. The
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lower part of the subsoil is weak-red clay loam in which
calcium carbonate has accumulated. It merges with clay
loam interbedded with shale and sandstone from which
the clay loam parent material weathered.

The surface layer is loam, clay loam, or stony clay loam.
Depth to bedrock ranges from 18 to 36 inches but 1s 20 to
30 inches in most places.

These soils absorb water at a moderate to moderately
slow rate, ave well drained, and have fairly good moisture-
stornge capacity. Their supp] y of organic matter is
moderate.

The Davret soils are coarser textured throughout than
the Terrad soils and are less deep to bedrock than the
Fergus soils.

Dar ret clay loam, 8 to 15 percent slopes (Dr}.—This soil
occurs in small areas on moderately steep slopes of the
volling uplands. It has a profile like the one described
as repr resentative of the Davret series.

Included in areas mapped as this soil are areas of
Cheadle channery loam and Darret loam that are as much
as 1 acre in size. The acreage of each of these soils makes
up 5 to 10 percent of most nnpped areas.

Some of this soil is enltivated in’ the same way as ave
Tavger areas of adjacent Iler ous soils, and some is in native

(moe It is best suited to | wy, pasture, or range. In
unpr otecled cultivated arveas, runoff is mp]d and water
erosion is a serious hazard. (Capability unit ITVe-2, dry-
land; Silty range site, 15 to 19 inches plemplfaflon)

D‘lrret stony clay Toam (4 to 15 percent slopes) (Ds).—
This soil occurs on irregular slopes in areas that arve ad-
jacent to dikes of igneous rock. IExcept for its stony
surface layer, it has a profile like the one described as
representative of the Darret series.

Because it: is stony, this soil has been left in native range,
which is its best use. Under good range management,
yields of forage are good. If stones are removed, £his soil
could be seeded and used for hay. Iirosion is nob a prob-
lem if the cover of plants is good. (Capability unit VIs-
2; Silty range site, 13 to 19 “inches precipitation)

"Darret-Cheadle complex, 2 to 8 percent slopes (Dt).—
This complex consists of Darret clay loam and Cheadle
channery loam that are so intermingled that they cannot
be shown separately on the soil map. It is on gently
rolling uplands.

Darret soils makes up 50 to 80 percent of this complex;
Cheadle channery loam, 20 to 50 percent; and Terrad clay,
as much as 5 percent of 'some mapped areas. The Cheadle
soil is on small knolls and vidges. Tt is similar to the soil
described for the Cheadle series, but it is deeper to bed-
rock. The Darret soil is in aveas between the knolls and
ridges. It has a loam or clay loam surface layer.

Some of the acreage of these soils is cultivated, and
some is In tame p%stme Although the Darret soil is well
drained and has falr moisture- supplymo capacity, the
Cheadle soil is droughty. The complex as a whole, how-
ever, produces fairly low yields of small gram. Unpro-
tected areas ave Susceptlble to both wind and water ero-
sion. (Darret part: capability unit IITe-2, dryland;
Silty range site, 15 to 19 inches precipitation. Cheadle
part: C(lpﬂblhfy unit IVe-6, dryland; Silty range site,
15 to 19 inches precipitation)

Darret-Cheadle complex, 8 to 35 percent slopes (Du).—
This complex occurs on moderately steep and steep slopes
of volling uplands. Tt consists of Darret soils and Chea-

dle soils that are so intermingled that they cannot be
shown separately on the soil map.

Cheadle soils make up 20 to 30 percent of areas mapped
as this complex, and Darvet clay loam makes up 60 to 80
percent of most mapped aveas. Big Timber clay loam and
outerops of rock each make up as much as 5 percent of
some mapped areas. The Cheadle soils are dominantly
stony and occur on ridges and crests, and the Darret soil
is on moderately steep “and steep slopes below the ridges
and crests. In most places the Cheadle and Darret soils
have profiles like the ones described as representative of
their respective series.

The soils of this complex are well suited to range and
produce fair to good yields of forage. Because the Dar-
ret soil is moder‘ttely steep and sLeep and the Cheadle soil
1s stony, this complex is not suitable for cultivation.
(Davret part: capability unit VIe—4; Si]t;y range site, 15
to 19 inches precipitation. Cheadle part: Capability
unit VIIs-2; Silty range site, 15 to 19 inches precipitation)

Darret- Utlca complex (15 to 85 percent slopes) (Dv).—
This complex is on steep slopes of gravel-capped benches.
It consists of Darret loam and chy loam and Utica grav-
elly loam that are so intermingled that they cannot. be
shown separately on the soil map.

The Utica soll is on the crests and steep slopes. Tt is
typical of the Utica series. It accounts for 40 to 60 per-
cent of this complex, and the Darret soils account for the
rest. The Darret soils are on slopes below the Utica soil.
In some parts of this complex, the Darrvet soils have a thin
layer of alluvium covering the surface, and in many parts
they are shallower than typical Darret soils. In other
respects, their profile is like the one described as vepresen-
tative of the Darret series.

The soils in this complex ave too steep for cultivation.
Runoft is rapid, but under good range management these
soils produce fair yields of f.omnc (Cap&blhty unit
VIe-6; Thin Silty range site)

Dimmick Series

The Dimmick series consists of poorly drained, noncal-
careous soils that are clay in most places. These soils oc-
cur in slight depressions and in small basins of intermit-
tent lakes. Their native vegetation is water-tolerant
grasses and sedges.

The surface hyel is generally grayish-brown to dark
grayish-brown light clay that has crumb structure and is
about 3 inches thick. It is underlain by gray clay that is
distinctly mottled with brown and has w eal\, blocky struc-
ture in the upper part and is massive in the lower part.
The parent material is clay that developed from fine-tex-
tured material brought in from the surrounding uplands.

Although the SUHJCO layer is generally clay, it is heavy
clay loam in some places. It ranges from 2 to 5 inches in
thickness.

These soils have very slow internal drainage. Their
thin surface layer contains only™a fairly low to moderate
supply of organic matter,

Unlike the Fargo and Hegne soils, the Dimmick soils
are noncalcareous to a depth of 20 inches or more. The
Fargo and Hegne soils ave generally calcaveous throughout
the profile.

Dimmick clay (0 to 1 percent slopes) (Dw)—This soil
is in small basins of the uplands and in depressions at the
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edge of terraces. It has a profile like the one described as
representative of the Dimmick servies. Runoft from the
surrounding arveas divectly affects the degree of wetness
and the drainage of this soil. During a prolonged wet
period, ponded water drowns out plants in some areas, but
during dry periods these areas can be revegetated.
Because it 1s wet and poorly drained, this soil is gen-
erally not suitable for cultivation. In most years, it pro-
duces good yields of forage. (Capability unit VIw-1;
Subivrigated range site) '

Duncom Series

The Duncom series consists of dark colored or very dark
colored, stony soils that ave shallow over limestone. These
soils occur on moderate to very steep slopes high in the
foothills of the Little Belt Mountains. They are closely
associated with the Skagg soils. :

Duncom stony loam 1s the most representative Duncom
soil in the survey area. Its very dark brown to very dark
grayish-brown surface layer is about 4 inches thick and has
wealk, granular to weak, blocky structure. It is underlain
by grayish-brown, strongly calcareous loam that is about
8 inches thick and has wealk, blocky structure. This layer
vests on hard limestone that weathered from limestone
and shale.

The surface layer is stony loam and stony clay loam. It
ranges from 3 to 5 inches in thickness. Depth to bedrock
ranges from 8 to 15 inches.

These soils absorb water fairly rveadily but have low
moisture-storage capacity. Their thin surface layer is
high in organic-matter content. The Duncom soils ave
shallower to bedrock than the Skaggs soils. The limestone
underlying the Duncom soils distinguishes them from the
Cheadle soils and the Spring Creek soils, for the Cheadle
soils are underlain by sandstone, and the Spring Creek soils
are underlain by igneous rock.

Duncom stonyﬁoam (8 to 50 percent slopes) (Dx).—This
soil is on moderately steep to very steep slopes in the foot-
hills of the Little Belt Mountains.

Included in pockets and swales in areas mapped as this
soil are areas of Skaggs stony loam that amount to 5 to 15
percent of some mapped areas. Ledges of limestone crop
out and make up 5 to 15 percent of some mapped areas.
Also included are a few areas of Duncom soils that have a
snrface layer of nonstony clay loam and are underlain
by limy shale.

This soil is so stony, steep, and shallow that it cannot be
cultivated. Because 1t is droughty, only low yields of
forage can be expected. The most productive native plants
can be maintained by good range management. (Capa-
bility unit VIIs-2; Shallow range site)

Duncom-Rock outerop complex (154 percent slopes)
(Dy).—This complex is on steep slopes of mountains and
walls of canyons. Tt consists mostly of Duncom stony loam
that is broken by barren ledges of limestone.

The Duncom soil makes up 50 percent or more of this
complex, and the ledges of limestone make up 30 to 40
percent. Skaggs stony loam occurs in pockets in some
areas, and Raynesford stony loam occurs at the base of
some slopes. Together they make up 10 to 15 percent of
the complex. The Duncom soil is 6 to 10 inches to bedrock,
which is Jess than average for the Duncom soils.

The soils in this complex are suitable only for range.

Because the Duncom sotl is very shallow and there is much
Rock outcrop, this complex as a whole produces only low
yields of forage. The Duncom soil in this complex re-
sponds to good range management in the same way as
deeper Duncom soils. (Duncom part: capability unit
VIIs—2; Very Shallow range site. Rock outcrop part;
capability unit VIIIs-1; Very Shallow range site)

Duncom-Skaggs-Rock outcrop complex (15+ percent
slopes) (Dz).—This complex occurs in the high foothills
and mountainous areas on steep and very steep, broken
slopes where limestone and shale crop out in places.

The Duncom soils, Skaggs soils, and outcrops of lime-
stone and shale each make up 20 to 80 percent of this com-
plex. Raynesford stony loam makes up 5 to 15 percent and
1s at the base of slopes. The Duncom and Skaggs soils are
between the outcrops of limestone and shale. They have
profiles like the one deseribed for their respective sevies.

The soils in this complex are too steep, stony, shallow,
and broken for cultivation. The complex as a whole pro-
duces low yields of forage, but the most productive grasses
can be maintained by good range management. (Duncom
part: capability unit VIIs-2, dryland; Thin Breaks
range site, 20 to 24 inches precipitation. Skages part:
capability unit VIs-1; Thin Breaks range site, 20 to 24
inches precipitation. Rock outcrop part; capability unit
Vllgs—l ; Thin Breaks range site, 20 to 24 inches precipita-
tion

Fargo Series

The Fargo series consists of dark-colored, poorly drained
clays that are generally calcareous thronghout. These soils
occur on nearly level slopes of valley bottoms. They occur
closely with the Hegne soils. The native vegetation was
dense sedges, rushes, and water-tolerant grasses.

These soils generally have a layer of organic material
1 to 3 inches thick. This layer is underlain by dark gray
or very dark gray clay that is 15 to 20 inches thick and has
fine granular structure. The thick subsoil is gray and dark
gray mottled with yellow, brown, and red in the lower part.
It has weal, blocky structure or is massive. The parent
material is clay that developed from fine-textured material
of the uplands. .

At times the water table rises within a few inches of the
surface, but generally it fluctuates between depths of 2 and
5 feet. Air and water move through these poorly drained
soils very slowly. The supply of organic matter is good.

The Fargo soils are specked and splotched by lime, but
they lack the strong accumulations of lime that occur in
the associated Hegne soils.

Fargo-Hegne silty clays (0 to 3 percent slopes) (Fa).—
This complex consists of Fargo silty clay and Hegne silty
clay that are so intermingled that they cannot be shown
separately on the soil map. These soils are in the bottom
lands along Meadow Creek about 5 miles north of Stan-
ford.

Fargo silty clay amounts to 60 to 80 percent of this com-
plex, and IHegne silty clay amounts to most of the rest..
Fach of these soils has a profile like the one described as
typical of its respective series. The Hegne soil is in the
fringe areas and on slight rises, and the Fargo soil is in
the general area around the fringes and rises.

This complex of soils is in pasture or wild hay. Most
of it is too wet for cultivation. Although drainage is
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feasible, tillage is difficult because the content of clay is
high. Under cultivation the sand-sized granules are highly
susceptible to wind erosion. Because plants receive ample
water through subirrigation, pasture yields are good.
(Capability unit IVw-1, dryland ; Subirrigated range site)

Fergus Series

The Fergus series consists of deep, reddish soils that
formed in clay loam material on fans and terraces in the
foothills of the survey area.

These soils have a brown to reddish-gray granular sur-
face layer that is free of lime, about 5 inches thick, and
easily worked. The surface layer is underlain by reddish-
brown or dark reddish-brown heavy clay loam that is about
24 inches thick and has prismatic or blocky structure. It
grades abruptly to accumulated white lime. The parent
material is reddish clay loam that developed from, shale
and sandstone.

The subsoil ranges from heavy clay loam to light clay.
Depth to lime generally ranges from 20 to 36 inches, but
in a few places Time is within 10 inches of the surface, and
in a few places it is as much as 40 inches below the surface.

These soils take in water somewhat slowly to readily,
have good moisture-storage capacity, and are well drained.
Their supply of organic matter is good. ‘

The Fergus soils are more clayey and have a more dis-
tinctly prismatic or blocky structure than the Twin Creek
soils.  The reddish color of the Fergus soils distingnishes
them from the grayer Savage soils. '

Fergus clay loam, 0 to 2 percent slopes (Fc)—This
soil is on nearly level terraces at the outer edges of the
lower foothills. It has a profile like the one described as
representative of the Fergus series. , .

Included along streams and in narrow swales in areas
mapped as this soil are small areas of Gallatin clay loam
that make up 2 to 5 percent of some mapped areas.

Under dryfarming, this soil is well suited to small grain
and hay, but under 1rrigation it is best suited to hay. The
granular surface layer provides a good seedbed and is
easily tilled. Wind erosion is likely in unprotected clean-
cultivated areas. (Capability unit IIe-2, dryland, and
IIc-3, irrigated; Clayey range site, 15 to 19 inches pre-
cipitation) .

Fergus clay loam, 2 to 4 percent slopes (Fd).—This soil
occurs on gently sloping fans and on the side slopes of
drainageways that cross the nearly level terraces. It has
a profile like the one described as representative of the
Fergus series. :

This soil produces good yields of small grain and hay.
The surface layer provides a good seedbed and is easily
worked. Unprotected clean-cultivated fields are suscepti-
ble to both wind and water erosion. (Capability unit
ITe-1, dryland, and ITIe-7, irrigated; Clayey range site,
15to 19 inches precipitation)

Fergus clay loam, 4 to 8 percent slopes (Ff).—This soil
is on short sloping fans at the edges of valleys. It has a
profile similar to the one described as representative of the
Fergus series. The subsoil is less clayey on the upper
parts of fans than on the lower part.

This productive soil is suited to hay, small grain, and
pasture. Runoff is more rapid than on the more gently
sloping Fergus clay loams, and water erosion is more likely
in unprotected areas or where conservation practices are

not applied. (Capability unit ITTe-2, dryland, and ITVe-T7,
irrigated ; Clayey range site, 15 to 19 inches precipitation)

Fergus clay loam, 8 to 15 percent slopes (Fh).—This
moderately steep soil occurs on fans and foot slopes of the
foothills and is a little higher than the other Fergus soils.
It has a profile similar to the one described as representa-
tive of the Fergus series.

Included on the lower part of fans in areas mapped as
this soil are areas of Fergus clay loam, 4 to.8 percent slopes,
that are 1 to2 acres in size.

Runoff is more rapid on this soil than on the more gently
sloping Fergus soils, and water erosion is likely in un-
protected cultivated fields.  (Capability unit IVe-2, dry-
land, and IVe-7, irrigated; Clayey range site, 15 to 19
inches precipitation)

Fergus silty clay loam, shale substratum, 2 to 8 per-
cent slopes (Fs).—This soil is on gently rolling uplands.
It contains a few pebbles in the uppermost 1 or 2 feet and
is underlain by shale at a depth of 2 to 4 feet, but in other
respects its profile is like the one described as representa-
tive of the Fergus series.

Included on rises and knolls in arveas mapped as this
soil are small areas of Darret clay loam that make up 10
to 15 percent of some mapped areas.

This productive soil 1s suited to hay, small grain, and
pasture. Because it is shallow to shale, plant roots can-
not reach the depth that they do in deeper Fergus soils.
Unprotected areas are susceptible to water erosion, and
conservation practices are needed to help control erosion
in cultivated fields. (Capability unit IITe-2, dryland;
Clayey range site, 15 to 19 inches precipitation)

Gallatin Series

. The Gallatin series consists of deep, dark-colored,
imperfectly drained to poorly drained Toams and clay
loams that are on the bottom lands or low terraces alon
major streams. The native vegetation is a mixture of mig
and tall grasses and, in some places, sedges.

Gallatin clay loam is the most extensive soil of the series. -
Its granular or crumb surface layer is dark gray to very
dark grayish brown and about 18 inches thick. This layer
grades to gray or dark-gray, massive clay loam that is
mottled with brown and yellow and, in some places, is
specked with lime.

The surface layer ranges from 12 to 24 inches in thick-
ness. Worm casts are common in the surface layer and
the subsoil. Specks of lime are common in the subsoil.
Gravelly and sandy materials are at a depth of 30 to 60
inches. The water table fluctuates between depths of 2
and 4 feet in some places and between 3 and 6 feet in
others. Gallatin loam that has a clay substratum occurs
in a small acreage.

These soils are moderately permeable, but they are wet
because their water table is high or surface runoff is re-
stricted. They are high in organic-matter content. In
most places the high water table is beneficial, and where
it is too high, generally it can be lowered easily because
the sand and gravel in the substratum are fairly loose.

The Gallatin soils have a thicker, darker colored sur-
face layer than the Straw soils and a higher water table.
They are calcareous, whereas the Slocum soils are non-
calcareous throughout. '



JUDITH BASIN AREA, MONTANA 29

Gallatin clay loam (0 to 2 percent slopes) (Ga).—This
soil occurs in small areas along some of the major drain-
ageways, mainly in the plains section of the survey area.
It has a profile like the one described as representative of
the Gallatin series.

Small areas of Lamoure clay loam are included in nar-
row swales of areas mapped as this soil.

This soil is well suited to hay and pasture. Some of it is
used to produce small grain, but in some years the grain
lodges and is difficult to harvest. This soil sometimes is
so wet that it cannot be worked at the same time as the
adjoining well-drained soils, but in dry years it produces
higher yields than the well-drained soils. Flooding is a
problem at times. (Capability unit ITw-1, dryland ; Sub-
rrigated range site)

Gallatin loam (0 to 2 percent slopes) (Gb).—This soil
is in narrow areas on bottom lands along some of the major
drainageways in the foothills, and, to a lesser extent, in
the plains section. Its profile is similar to the one de-
scribed as representative of the Gallatin series. The water
table fluctuates between depths of 214 and 5 feet.

Small areas of Gallatin clay loam are included in the
swales and on the border of areas mapped as this soil.

This soil is used to produce hay and small grain, The
smaller, less accessible areas are in native pasture. Yields
are good during dry periods when yields are low on the
adjoining well-drained soils. During some years overflow
is a problem. (Capability unit ITw-1, dryland; Subirri-
gated range site)

Gallatin loam, clay substratum (0 to 2 percent, slopes)
(Gc).—This soil occurs only in a few small areas in the
valleys of foothills. It is underlain by massive clay at a
depth of 20 to 40 inches, but in other respects it has a pro-
file similar to the one described as representative of the
Gallatin series. The water table fluctuates between 1 and
3 feet of the surface.

This soil is used for native hay and subirrigated pasture
but is too wet for cultivation. Although it could be
drained, drainage is not feasible in some places. (Capa-
bility unit ITTw-1, dryland ; Subirrigated range site)

Gallatin soils, wet (0 to 2 percent slopes) (Gd).—These
soils are along perennial streams, where they occur in ir-
regularly shaped bands that are 200 to 500 feet wide.
Some areas are entirely Gallatin loam, and some are en-
tirely Gallatin clay loam, but other areas include both
soils. These soils are less deep to loose sand and gravel
and have a higher water table than the soil described as
representative of the Gallatin series.
fluctuates between depths of a few inches and 214 feet.

These soils are too wet for cultivation. Because areas
are small and the water table is high thronghout the grow-
ing season, drainage generally is not practical. These soils
are best used for grazing and, under good management,
produce good yields of forage. ‘During dry years wild hay
can be cut in some places. (Capability unit Vw-1; Wet-
land range site)

Gallatin and Raynesford loams (0 to 4 percent slopes)
{Gr).—These soils are in both the foothills and the plains.
They are along meandering streams in areas that are 50
to 350 feet wide.

The proportion of Gallatin loam and Raynesford loam
in each mapped area varies from place to place. Typi-
" cally, the Gallatin soil is in small, nearly level areas along
the streambeds, and the Raynesford soil is in the higher

The water table

areas along the streams and on short fans.
Included in or adjacent to old stream channels in areas

mapped as this soil are areas of Lamoure clay loam.

These soils are too irregular in shape and too dissected
for cultivation. Also, they ave frequently flooded. Most
of the acreage is used for grazing. Under proper range
management, forage yields are good. Water-tolerant
grasses and sedges grow on the Gallatin soil, and mid
and tall grasses on the Raynesford soil. Cottonwood trees,
willows, grasses, and sedges grow along the Judith River.
In some areas native hay is cut from time to time. If these
soils are kept in vegetation, they are not likely to erode.
(Capability unit VIw-1; Subirrigated range site)

Hegne Series

The Hegne series consists of dark-colored, poorly
drained clays. These soils are on nearly level to gently
sloping bottom lands of valleys. The native vegetation
is water-tolerant grasses and a few sedges.

The granular surface layer of these soils is dark gray
to very dark gray and about 7 inches thick. In the subsoil
are weak prisms that break to moderate, fine, angular
blocks. The subsoil is gray in the upper 1 or 2 feet. The
lower part is light-gray, strongly calcareous, massive clay
that contains segregations of lime and brown and red
mottles. The clay parent material developed in fine-
textured material that washed from the uplands.

The surface layer ranges from 6 to 10 inches in thick-
ness. It generally is calcareous, but in some places it is
noncalcareous. Immediately below the surface layer, the
accumulated lime is faint in some places and prominent in
others. At a depth of not more than 20 inches much lime
has accumulated.

The movement of air and water is very slow in these
soils, but the moisture-storage capacity is good. The
supply of organic matter is good.

The layer of lime in Hegne soils is nearer the surface
than that in the closely associated Fargo soils.

In this survey area, the Hegne soils are mapped only
in a complex with Fargo silty clay.

Hughesville Series

The Hughesville series consists of light-colored, loamy,
forested soils that are moderately deep over limestone.
These soils occur on steep and moderately steep slopes in
the Little Belt Mountains.

These soils are covered by a very thin layer of forest
litter that is underlain by gray loam that has crumb struc-
ture and is about 1 inch thick. The gray loam is under-
lain by a brown to dark grayish-brown, blocky layer that
is about 12 inches thick, contains more clay than the layer
above, and grades to grayish-brown, strongly calcareous
sandy clay loam. The parent material is clay loam or
sandy clay loam that weathered mostly from limestone and
limy shale. Limestone bedrock is at a depth of about 2
feet.

The surface layer generally is loam, clay loam, or stony
clay loam. It ranges from 14 inch to 2 inches in thickness.
Depth to bedrock ranges from 18 to 30 inches.

These soils take in water readily to somewhat slowly
and have fairly good moisture-storage capacity. Hard
limestone limits the depth to which roots penetrate. The
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organic-matter content is low. Runoft would be very rapid
if the cover of vegetation were destroyed.

The Hughesville soils lack the moderately thick, very
dark colored surface layer of the Little Horn soils.

Hughesville-Duncom complex (4 to 35 percent slopes)
{Hu).—This complex consists of Hughesville and Duncom
soils that are so intermingled that they cannot be shown
separately on the soil map. It occurs in broad, steeply
rolling mountainous areas.

The Hughesville soils make up 65 to 75 percent of this
complex ; Duncom stony loam, 20 to 30 percent; and rock
outcrops and Little Horn soils, about 5 percent. Duncom
stony Joam occurs on knolls, ridges, and side slopes of
drainageways and supports a cover of native grasses and an
open stand of trees. Hughesville clay loam and stony clay
loam ave on thickly wooded side slopes. The Hughesville
and Duncom soils have profiles that are similar to the ones
described as vepresentative of their respective series. The
Little Florn soils are in grassed aveas on-side slopes, and
rock crops out on the points of hills.

This complex is wooded with native trees and is best
used as woodland. The trees and the litter from them help
to control runoff and ervosion, to regulate the flow of
streams, and to replenish the supply of ground water.
(Hughesville part: capability unit VIe-7; no range sife
assigned. Duncom part: capability unit VITs-2; Shallow
range site)

Judith Series

The Judith series consists of dark-colored soils that
formed in loamy alluvium and are moderately deep to deep
over beds consisting of pebbles mixed with material finer
than sand. These soils are on high benches and terraces
and are nearly level to moderately steep. They developed
under a cover of mid grasses.

Judith gravelly clay loams are the most extensive and
most representative soils of the series. The crumb surface
layer is gray to very dark grayish brown and about 4 inches
thick. It grades to a strongly calcareous, grayish-brown
or light brownish-gray layer that merges with the very
oravelly material at an average depth of 2 feet (fig. 9).

verlying the pebbles is parent material consisting of
loamy alluvium and some windblown material. The
pebbles underlying these soils were deposited by former
streams. Most of these streams flowed from the Little
Belt Mountains, but some from the Big Snowy Mountains.
The Big Snowy Mountains are outside of the smrvey area.

The surface layer of Judith soils is calcareous or non-
calcareous loam, gravelly loam, stony loam, clay loam,
cobbly clay loam, and gravelly clay loam. In many places
it is underlain by a transitional layer that is 1 to 3 inches
thick and has blocky structure. The depth to the pebbles
varies. In some places it is uniformly 24 inches or more,
but in other places it ranges from 16 to 20 inches.

These soils take in water readily, are well drained, and
have fair to good moisture-storage capacity. The surface
layer has a moderate supply of organic matter.

The Judith soils oceur closely with the Danvers, Utica,
and Ashuelot soils. They lack the noncalcareous, blocky
upper subsoil of the Danvers soils and are deeper to the
gravelly substratum than the Utica soils.

Judith-Ashuelot gravelly loams, 0 to 4 percent slopes
{Ja).—This complex consists of Judith and Ashuelot solls
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Figure 9.—Profile of Judith gravelly clay loam. Underlying the

dark-colored surface layer is a lighter colored, strongly calcareous

layer that merges with very gravelly material at an average
depth of 2 feet.

that are so intermingled that they cannot be shown sep-
avately on the soil map. It occurs on nearly level or gentle
slopes on high benches southwest of Iobson. )

Judith gravelly clay loam malkes up 50 to 70 pevcent of
this complex, and Ashuelot gravelly loam makes up the
rest. The Ashuelot soil has a profile Jike the one described
as rvepresentative of its series. The Judith soil occurs in
narrow swales and on gentle convex slopes. It hasa profile
similar to the one described as vepresentative of the Judith
series. In some places it is weakly cemented at a depth of
20 to 30 inches.

The soils in this complex are best suited to pasture, native
range, and hay. A pavt of the acreage has been reclaimed
and is used to produce winter wheat. Machines ave dam-
aged by pebbles and cobblestones. The Judith soil has
fair moisture-storage capacity, but the Ashuelot soil is
droughty. For the complex as a whole, yields are low.
The soils in this complex are susceptible to wind erosion
if they are not protected. (Judith part: capability unit
TIIs-3, dryland; Silty vange site, 15 to 19 inches precipi-
tation. Ashuelot part: capability unit VIs-3; Shallow
range site)

Judith clay loam, 0 to 2 percent slopes (Jb).—This soil
is on nearly level parts of benches. The largest area is
immediately to the south of Hobson. The underlying peb-
bles are at a greater depth in this soil than in the soil de-
scribed as representative of the Judith series.
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This soil is well suited to hay and small grain. Some
areas are used for irrigated pasture. The surface layer
provides a good seedbed and is easily tilled. Wind erosion
1s likely in unprotected clean-cultivated areas. (Capabil-
ity unit ITc-2, dryland, and ITc-3, irrigated; Silty range
site, 15 to 19 inches precipitation)

Judith clay loam, 2 to 4 percent slopes (Jc).—This soil
occurs on the gentle side slopes of drainageways and in
small areas on uneven, nearly level and gentle slopes. Its
profile is similar to the one described as representative of
the Judith series.

Included on crests of slopes in areas mapped as this soil
are areas of Judith gravelly clay loam that make up 5 to
10 percent of some mapped areas. This included soil has
only fair moisture-holding capacity.

Although runoff is more rapid and erosion more likely
on this soil, most of it is cultivated the same way as are
adjacent areas of Judith clay loam, 0 to 2 percent slopes.
(Capability unit ITe-1, dryland, and IITe-7, irvigated;
Silty range site, 15 to 19 inches precipitation)

Judith clay loam, 4 to 8 percent slopes ({/d).—This soil
occurs on slopes between one bench and another and on
the moderate side slopes vf drainageways that cross the
nearly level benches. The slopes are fairly uniform in
some areas, but in other areas they are fairly rolling be-
cause they are dissected by small drainageways. This soil
has a profile that is similar to the one described as repre-
sentative of the Judith series,

Included on crests of slopes in areas mapped as this soil
are areas of Judith gravelly clay loam that make up 5 to
10 percent of most mapped areas, Also included on the
lower concave slopes are areas of Danvers clay loam that
amount to 5 to 10 percent of most mapped areas.

This productive soil is suited to hay, small grain, and
pasture. Runoff is more rapid than on the more gently
sloping Judith clay loams, and water erosion is more likely
in unprotected areas. éCapabi]ity unit IITe-2, dryland,
and IVe-7, irrigated; Silty range site, 15 to 19 inches
precipitation)

Judith clay loam, low terrace (0 to 3 percent slopes)
(Jf).—This soil is on the low-lying, young terraces. It has
a less compact, coarser textured, gravelly substratum than
the soil described as representative of the Judith series.
The depth to the gravelly layer is 18 to 30 inches.

This soil occurs in broad areas and is used mainly to
produce small grain. A small acreage is in tame pasture,
and some of the narrow terraces are in native range. A
part of the acreage on the Judith River terraces is in irri-
gated hay. DBecause the moisture-storage capacity of this
soil is only fair, yields of small grain are less than on the
deeper Judith soils that store more moisture. The surface
layer provides a good seedbed and is easily worked. Un-
protected clean-cultivated areas are susceptible to wind
erosion, (Capability unit ITTs-2, dryland, and ITs-1, irri-
gated; Silty range site, 15 to 19 inches precipitation)

Judith cobbly clay loam, 0 to 4 percent slopes (Jh).—
This soil is on gently sloping, high benches that are adja-
cent to the foothills of the Little Belt Mountains. It is
higher than the soil described as representative of the
Judith series, and it has more cobblestones and pebbles on
the surface and in the subsoil. Coarse fragments amount
‘to 15 to 35 percent of the surface layer by volume.

This soil has lower moisture-storage capacity than the
other Judith soils, but because of its higher elevation, it
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receives 2 to 4 inches more rainfall. Most of this soil is
in native range, some is in tame pasture, and a smaller
acreage is in small grain. Only fair yields of grain and
hay can be expected. The cobblestones and pebbles pro-
vide some protection against erosion, though they make
tillage somewhat difficult. (Capability unit ITIs-3, dry-
land, and IITe-9, irrigated; Silty range site, 15 to 19
inches precipitation)

Judith cobbly clay loam, low terrace, 0 to 4 percent
slopes (Ik}.—This soil occurs on low terraces in small undu-
lating areas, where it is associated with larger arveas of
Judith clay loam, low terrace. Compared with the soil
described as representative of the Judith series, this soil
has more pebbles and cobblestones on the surface and
in the subsoil and a coarser, less compacted gravel
substratum.

Because this soil is limited in moisture-storage capacity,
moderately low yields of small grain can be expected in
most years, The cobblestones and pebbles somewhat dam-
age machines, but they help to control wind erosion. This
soll is cultivated in the same way as are adjacent areas of
Judith clay loam, low terrace. (Capability unit ITTs-3,
dryland, and ITTe-9, irrigated; Silty range site, 15 to 19
inches precipitation)

Judith gravelly clay loam, 0 to 2 percent slopes (JI).—
This soil is fairly extensive and occurs on benches in the
central part of the survey area. It has a profile like the
one described as representative of the Judith series.

Included in swales and low places in areas mapped as
this soil are areas of Danvers clay loam and Danvers grav-
elly clay loam that make up 5 to 10 percent of some
mapped areas.

This soil is suited to hay, small grain, and pasture.
Part of a bench near Hobson 1s irrigated and used for hay
or pasture. The gravel does not damage machines seri-
ously. Because it is shallow to the gravel bed (16 to 30
inches) and is high in gravel content, this soil has less
moisture-storage capacity than have deeper, gravel-free,
Judith clay loams. Although the gravel provides some
protection, wind erosion is a serious problem in unpro-
tected, clean-cultivated fields. (Capability unit ITIs-3,
dryland, and IIs-3, irrigated; Silty range site, 15 to 19
inches precipitation) - :

Judith gravelly clay loam, 2 to 4 percent slopes (Jm).—
This soil occurs in gently undulating areas, on gentle
slopes at the edges of broad benches, and on side slopes
of drainageways that cross the benches. It has a profile
like the one described as representative of the Judith
series. :

Included in undulating and in irregularly shaped areas
mapped as this soil are small areas with slopes of 0 to 2
percent. These inclusions make up 20 to 40 percent of
some mapped areas.

Most of this soil is cultivated in the same way as are
adjacent, areas of Judith gravelly clay loam, 0 to 2 percent
slopes. A part of the acreage is in native range, and on a
bench near Hobson a small acreage is irrvigated hay. Un-
protected cultivated fields are susceptible to both wind and
water erosion. (Capability unit ITIs-3, dryland, and
ITIe-9, irrigated; éj.i].ty range site, 15 to 19 inches
precipitation)

Judith gravelly clay loam, 4 to 8 percent slopes (In}.—
This soil occurs in small areas on moderate slopes along
drainageways that cross the benches and on slopes between
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one bench and another. Generally, the depth to the un-
derlying gravel is less than in the soil described as repre-
sentative of the Judith series.

Included on the crests of slopes in areas mapped as this
soil are areas of Utica gravelly loam that make up 5 to
.10 percent of some mapped areas.

Some of this soil is cultivated, and some is in pasture or
range. Because this soil is sloping and gravel reduces the
moisture-storage capacity, water erosion is a serious prob-
lem in the unprotected areas or where conservation prac-
tices are not applied. (Capability unit ITIe—4, dryland,
and IVe-9, irrigated; Silty range site, 15 to 19 inches
precipitation)

Judith gravelly clay loam, low terrace, 0 to 4 percent
slopes (Jo).—This soil is in small, nearly level to gently
undulating areas on low terraces. It has a less compact
and coarser gravel substratum than the soil described as
representative of the Judith series and is somewhat lower
In moisture-storage capacity.

This soil is generally used and managed in the same way
as are adjacent areas of Judith clay loam, low terrace.
Because its moisture-storage capacity is limited, moder-
ately low yields of small grain can be expected. (Capa-
bility unit ITIs-3, dryland, and IITe-9, irrigated; Silty
range site, 15 to 19 inches precipitation) '

Judith-Danvers gravelly clay loams, 0 to 4 percent
slopes (Jp).—This complex consists of Judith gravelly clay
loam and Danvers gravelly clay loam that are so inter-
mingled that they cannot be shown separately on the soil
map. It occurs on side slopes of drainageways and in
small gently undulating areas within the larger areas of
Danvers-Judith clay loams, 0 to 2 percent slopes.

The Judith soil makes up 40 to 60 percent of this com-
plex, and the Danvers soil malkes up the rest. Judith
gravelly clay loam occurs on rises, on crests, and on some
slopes. It is like the soil described as representative of
the Judith series. The Danvers soil is in swales, on con-
cave slopes, and on even slopes. Pebbles and cobble-
stones amount to 5 to 10 percent, by volume, of the surface
layer and the subsoil, which is more than in the soil de-
scribed as representative of the Danvers series.

Most of this complex is cultivated in the same way as
are the broad areas of Danvers-Judith clay loams, 0 to 2
percent slopes, on the adjacent high benches. The soils
of this complex are susceptible to wind erosion where
conservation practices are not applied. Because of its
position, high content of gravel, and shallowness, the
Judith soil produces lower yields of small grain than the
Danvers soil and is more susceptible to water erosion in
unprotected areas. (Judith part: capability unit ITls-
3, dryland; Silty range site, 15 to 19 inches precipitation;
Danvers part: capability unit ITe-2, dryland; Silty
range site, 15 to 19 inches precipitation)

Judith and Raynesford stony loams, 2 to 8 percent
slopes (Jr).—These soils occur on fans and in narrow val-
leys in the foothills. Some mapped areas include both
Judith stony loam and Raynesford stony loam, but some
areas are mostly Judith stony loam, and some are mostly
Raynesford stony loam. The Judith soil and the Raynes-
ford soil have more stones and cobblestones throughout
the profile than the soils described as representative of
their respective series. The amount of stones.is.variable.

Included on the lower part of fans in the areas mapped
as these soils are small areas of nonstony Judith and

Raynesford soils. Also included are a few small areas
that ]h:we only a few stones but many cobblestones and
ebbles.

P Most of the acreage is too stony for cultivation, but some
of the small areas that contain cobblestones are used for
hay.  Under good range management, these soils produce
good ylelds of forage. (Capability unit VIs-1; Silty
range site, 20 to 24 inches precipitation)

Judith,and Raynesford stony loams, 8 to 15 percent
slopes (Js].—These soils are in the foothills on moderately
steep slopes of fans. Except that they contain more
stones, each of these soils has a profile like the one de-
scribed as representative of its respective series.

Because stones make up 10 to 25 percent of these soils,
by volume, they are not suitable for cultivation. They
are well suited to range and, under good management,
Eroduce good yields of forage. (Capability unit VIs-1;
Silty range site, 20 to 24 inches precipitation)

Judith and Savage soils (4 to 8 percent slopes) (Jf).—
These soils are on fans in the lower foothills and in the
plains of the survey area. Some arveas are mostly Judith
clay loam or Judith gravelly clay loam, and some areas in-
clude both of these soils and Savage clay loam. The
Judith soils are on the upper part of fans, and the Savage
soils are on the Jower part. The Savage clay loam con-
tains more gravel than the soil described as representative
of the series. '

Some of the acreage, particularly that in the plains, is
cultivated, and some is In pasture or native range. The
Savage soils are more productive than the Judith soils,
although both soils are used and managed in the same
way. Because slopes are moderate, water erosion is likely
in unprotected areas where conservation practices are not
applied. (Capability unit IITe-2, dryland; Silty range
site, 15 to 19 inches precipitation)

Judith-Utica gravelly loams, 4 to 8 percent slopes
{Ju).—This complex consists of Judith soils and Utica soils
that are so intermingled that they cannot be shown sepa-
rately on the soil map. It is on the side slopes of drain-
ageways that cross the terraces and in irregularly shaped,
moderately sloping areas.

The Judith soil and Utica soil each make up 40 to 60
percent of any mapped area. The Utica soil is generally
gravelly loam, and it occupies the ridges, crests, and con-
vex areas. The Judith soil is generally gravelly clay loam,
and it occurs on the lower slopes and in swales. Judith
clay loam alsooccurs in some places.

The soils in this complex are cultivated the same way as
are the larger, adjacent areas of Judith gravelly cl ay loam,
2 to 4 percent slopes. For the complex as a whole, yields
are moderately low. Because slopes are moderate, runoff
is medium to rapid, and water erosion is a serious problem
in unprotected cultivated areas. (Judith part: capabil-
ity unit ITTe—4, dryland; Silty range site, 15 to 19 inches
precipitation. Utlea part: capability wnit IVe-6, dry-
land; Silty range site, 15 to 19 inches precipitation)

Judith-Utica gravelly loams, 8 to 15 percent slopes
(Jv).—This complex occupies edges of. moderately steep
benches and side slopes of drainageways that cross the
benches. It consists of Judith soils and Utica soils that
are so intermingled that they cannot be shown separately
on the soil map.

Each mapped area of this complex consists of 50 to 80
percent Judith soil and 20 to 50 percent Utica soil. The
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Utica soil generally is gravelly loam, and it occurs on
the crests of slopes. The Judith soil generally is gravelly
clay loam, and it is on slopes below the crests. In some
areas, particularly on the lower part of slopes, the Judith
soil contains less gravel throughout than is typical of
Judith soils.

A part of this complex is cultivated, and a part is in
native range. Because the Utica soil is droughty and
moderately steep, it is best suited to permanent grass. The
Judith gravelly clay loam is fairly productive, but it is
susceptible to severe erosion in cultivated areas because it
is strongly sloping and has rapid runoff. It is best pro-
tected if it is used for hay or pasture. (Judith part:
capability unit IVe-5, dryland; éi]ty range site, 15 to 19
inches precipitation, Utica part: capability unit VIe-6;
Silty range site, 15 to 19 inches precipitation)

Lamoure Series

The Lamoure series consists of deep, dark-colored,
poorly drained. clay loams on nearly level to gently slop-
ng terraces. These soils occur closely with the Colvin
soils, The native vegetation consists of water-tolerant
grasses and sedges.

These soils are calcareous throughout. The granular
surface layer is dark to very dark gray and about 12 inches
thick. The gray to light-gray subsoil is strongly cal-
careous, but segregated lime is not apparent. At a depth
of about 3 feet, these soils are underlain by pebbles mixed
with material finer than sand. Impermeable shale is at a
depth of 6 feet or more.

The surface layer ranges from 10 to 15 inches in thick-
ness. The water table generally fluctuates between depths
of 1 and 3 feet. Depth to the gravelly material ranges
from 2 to 5 feet.

Lixcept for poor drainage, these soils generally have
characteristics favorable for crop production, The supply
of organic matter is good.

The Lamoure soils lack the distinct segregations of
lime that are in the Colvin soils. In this survey area,
Lamoure soils are mapped only with the Colvin soils.

Laurel Series

The Laurel series consists of light-colored, strongly
saline clays and clay loams on stream terraces and fans.
Thesesoils occur closely with the Arvada soils. They have
little or no vegetation. :

The surface layer is typically light-gray or light
brownish-gray clay loam and is generally less than 1 inch
thick. Tt is underlain by 'a grayish-brown, blocky layer
that is about 2 inches thick and is more cltayey than the
surface layer. This layer grades to blocky, clayey mate-
rial that contains many crystals of salts. The parent
material is clay loam to light clay alluvium that washed
from the uplands.

Depth to the salts ranges from 2 to 6 inches.

The Laurel soils puddle or seal when they are wet. They
are moderately well drained and take in water very slowly.
Little or no organic matter occurs. The underlying salts
are toxic to many plants.

The Laurel soils have thinner layers than the Arvada
soils and are less deep to salts.

In this survey area the Lauvel soils are mapped only
in a complex with Arvada soils.

Lismas Series

The Lismas series consists of moderately light colored
clays that are very shallow or shallow over clay shale.
These soils are most extensive on breaks along Arrow
Creek and Surprise Creek in the north-central part of
the survey area. They developed under a sparse cover of
mid and short grasses.

The granular surface layer is gray to light olive gray
and about 2 inches thick. It is underlain by a gray to
pale-olive, blocky layer that contains a variable amount
of shale fragments and merges with unweathered shale at
a depth of about 10 inches. The parent material is clay
that weathered in place from clay shale.

These soils generally arve noncalcareous, but in some
places they are weakly calcareous. Depth to the un-
weathered shale ranges from about 8 to 12 inches. Cry-
stals of gypsum are common in the upper part of the shale.

The Lismas soils take in water slowly and lose much of
it through runoff. They are low in organic-matter
content.

The Lismas soils contain more clay than the Midway
soils and are less deep to shale than the Pierre soils.

In this survey area, the Lismas soils are mapped in areas
with barren shale and with the Pierre soils, o

Lismas-Pierre clays (8 to 35 percent slopes) {La).—This
complex consists of Lismas clay and Pierre clay on sharply
rolling to hilly arveas that generally are dissected by
coulees. These soils are so intermingled that they cannot
be shown separately on the soil map.

Lismas clay makes up 40 to 60 percent of the complex;
Pierre clay, 85 to 50 percent; and outerops of shale, 5 to
10 percent. Included in swales in some areas mapped as
this complex are small areas of Promise clay. The Lismas
soil occurs on ridges and steeper slopes, and the Pierre soil
is on the lower slopes. The outcrops consist of barren
shale on steep crests. In areas of Pierre soil, the depth to
shale is less than that in the profile described as represen-
tative of the Pierre series.

Because slopes are steep and runoff is rapid, the soils
of this complex are not suited to cultivation. They are
best suited to range. Because it is shallow, slowly permea-
ble, and low in organic-matter content, the Lismas soil is
not favorable for good root growth, and it produces lower
yields of forage than the Pierre soil. Trampling of live-
stock causes considerable damage if this complex 1s grazed
when it is wet and muddy. Under good range manage-
ment, this complex as a whole produces fair yields of for-
age. (Lismaspart: capability unit VIIs—4; Shallow clay
range site. Pierre part: capability unit VIe-3; Shallow
clay range site) :

Lismas-Shale outcrop complex (15- percent slopes)
{Lc)~—This complex is on steep and very steep or hilly
breaks that are dissected by drainageways. It consists of
Lismas clay and outcrops of shale that are so intermingled
that they cannot be shown separately on the soil map.

Outerops of shale make up 40 to 70 percent, of this com-
plex; Lismas clay, 30 to 50 percent; and Pierre clay, 5
to 10 percent. The barren shale crops out on the steeper
slopes; Lismas clay is in the less steep, more rounded areas,
and Pierre clay is in the least sloping areas.
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Because of the steep slopes and the outerops of shale,
this complex is suitable only for limited grazing. The
Lismas soil produces low yields of forage. Good range
management is needed to-maintain the most desirable
grasses. (Lismas part: capability unit VIIs-4; Shale
range site. Shale outcrop part: capability unit VIIIs-1;
Shale range site)

Little Horn Series

The Little Horn series consists of very dark colored
stony loams that are moderately deep over bedrock. These
soils occur on the high plains of rolling uplands in the
south-central part of the survey area. They developed
under a dense cover of mid and tall grasses.

The crumb surface layer is very dark gray to very
dark brown and about 6 inches thick. It is underlain by a
brown to dark-brown subsoil of clay loam that is about 12
inches thick and has prismatic or blocky structure. The
lower part of the subsoil is strongly caleareous and grades
to a light-colored layer having a strong accumulation of
lime. This light-colored layer merges with the under-
lying rock at an average depth of 30 inches. The parent
material is clay loam that is partly alluvium and partly
material that weathered in place from the underlying
limestone, sandstone, and quartz.

In this survey area, the coarse fragments make up 10
to 30 percent of the soil mass, by volume. The surface
layer ranges from 5 to 10 inches in thickness. Depth to
bedrock ranges from 20 to 40 inches but is mostly 24 to 36
inches.

These soils take in water readily, are well drained, and
have good moisture-storage capacity. The organic-matter
content is moderately high. Enough coarse fragments oc-
cur to interfere with tillage.

The Little Iorn soils have a distinct, prismatic or
blocky, noncalcareous subsoil that the Skaggs soils lack.

Little Horn stony loam (4 to 15 percent slopes) (Lh).—
This soil is high in the foothills on rolling upland plains.
It has a profile like the one described as representative of
the Little Horn series.

Most of this soil is too stony for cultivation, as was dem-
onstrated where stones were removed from a small area
but cultivation was only partly successful. Range is the
best use and, under appropriate management, yields of
forage are good. (Capability unit VIs-1; Silty range
site, 20 to 24 inches precipitation)

Loberg Series’

The Loberg series consists of light-colored, forested soils
that developed in moderately fine textured material. These
soils occupy rolling areas in the Highwood Mountains and,
to a lesser extent, in the Little Belt Mountains. They
developed under a fairly dense stand of lodgepole pine and
Douglas-fir.

The Loberg soils in this survey area are noncalcareous
and are generally stony throughout. Underlying a thin
layer of forest litter and humus is a light brownish-gray
surface layer about 1 foot thick. The upper part of the
surface layer is granular loam, and the lower part is
blocky clay loam that is transitional to the subsoil. The
pale-brown subsoil contains more clay than the surface
layer and has blocky structure. It grades to massive,

clayey material. The parent material is heavy clay loam
or light clay alluvium that was derived from shale, sand-
stone, and igneous rock.

Tongues ot bleached material from the surface layer ex-
tend between blocks in the subsoil to a depth of as much
as 24 inches. The subsoil ranges from clay loam to clay.
Depth to bedrock is generally more than 40 inches.

These soils absorb water slowly, have good moisture-
storage capacity, and are generally well drained. Because
the cover of vegetation is good, runofl is slow to medium.
In the shade of thick stands of timber, the snow melts
slowly at high elevations and helps to replenish the supply
of ground water. The organic-matter content is low.

The subsoil of the Loberg soils contains more clay and
has a stronger structure than that of the Sapphire soils.
Loberg soils lack the very dark-colored surface layer of
the Alder and Woodhurst soils, which developed under
a cover of grass.

Loberg stony loam (8 to 85 percent slopes) (Lr).—This
soil occurs in rolling, mountainous areas. It varies from
place to place, but 1t is somewhat similar to the soil de-
scribed as representative of the Loberg series. In the
Highwood Mountains this soil developed in alluvinm that
is underlain mostly by shale and sandstone. 1In the Little
Belt Mountains it developed largely from igneous rock.

Included in the Little Belt Mountains in areas mapped
as this soil are areas of Cowood stony loam. These in-
clusions make up less than 15 percent of most mapped
areas.

This soil is in native trees and, because of them, is part
of a valuable watershed. The trees help protect the water-
shed. Stones and steep, irregular slopes prohibit cultiva-
tion. (Capability unit VIe-7; no range site assigned)

Loberg-Sapphire complex (8 to 35 percent slopes)
(Ls).—This complex occurs on moderately steep or steep
slopes in the Highwood Mountains. It consists mainly of
Loberg soils and Sapphire soils that are so intermingled
that they cannot be shown separately on the soil map.

Loberg soils make up 50 to 70 percent of this complex,
and Sapphire soils make up 30 to 40 percent. Teton and
Woodhurst soils together amount to as much as 10 percent
of some mapped areas. The Sapphire soils are generally
loam and stony loam and occur mostly in the higher areas.
The Loberg soils are on the lower slopes and are generally
stony. The Loberg and Sapphire soils each have a pro-
file that is similar to the one described as typical of their
respective series. The Teton and Woodhurst soils are in
grass,

This complex istoo steep and stony for cultivation. ‘The
trees help to control runoff and erosion and also to regulate
the flow of streams and to replenish the supply of ground
water. (Capability unit VIe-T; no range site assigned)

Loamy Alluvial Land (Lo)

This land type is on narrow bottoms that are cut by the
meandering channels of intermittent streams. Slopes
range from 0 to 4 percent. This land consists of poorly
drained to imperfectly drained saline soils that are mainly
loam and clay loam. Areas of these soils are commonly
broken into small segments by the meandering stream
channels.

Because of flooding, wetness, salt content, and stream
dissection, these soils are not suitable for cultivation.
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Under good range management, plants tolerant of water
and salt provide good to fair grazing. (Capability unit
VIs-4; Saline Subirrvigated range site)

Maginnis Series

The Maginnis series consists of dark-colored, lime-free,
loamy soils that are very shallow or shallow over bedrock.
These soils occur on gentle to steep uplands and are closely
associated with the Absarokee and Alder soils. They
developed under a cover of mid and short grasses.

Channery clay loam is the most representative soil of
the Maginnis series. Its granular surface soil is dark
gray to very dark grayish brown and about 4 inches thick.
The subsoil is grayish-brown to olive-gray clay loam that
generally has a blocky structure. It grades to hard shale
and sandstone at an average depth of 12 inches (fig. 10).
The parent material is clay loam that weathered from
bedrock and contains many fragments of shale and
sandstone.

The surface layer is clay loam, cobbly clay loam, and
channery clay loam in the survey area. In many places
the subsoil contains slightly more clay than the surface
layer. Depth to bedrock ranges from 8 to 18 inches.

These soils are well drained, absorb water somewhat
slowly to readily, and have low moisture-storage capacity.
They are low in organic-matter content.

The Maginnis soils are less deep to bedrock than the
Absarokee soils and have a thinner, less clayey subsoil.

Maginnis cobbly clay loam (15 to 35 percent slopes)
(Ma).—This soil occurs on the steep edge of benches in the
north and north-central parts of the survey area. Its
profile varies from place to place. Generally, the depth

to bedrock is more than that in the soil described as repre-
sentative of the Maginnis series.

Included on the crests of slopes in areas mapped as this
soil are areas of Utica gravelly loam that make up 5 to 15
Shale erops out on the

percent of some mapped areas.

steep knolls and amounts to less than 5 percent of any
mapped area.

This'soil is too steep for cultivation and is best used as
native range. It is droughty because runoff is rapid and
moisture-storage capacity is limited. Under good range
management, forage yields are fair. (Capability umt
VIe-6; Thin Clayey range site)

Maginnis-Absarokee channery clay loams (8 to 35
percent slopes) (Mb).—These moderately steep and steep
soils occur in rolling areas that generally adjoin the higher
gently rolling uplands. The Maginnis soil is channery
clay loam, and the Absarokee soil is clay loam in most
places (fig. 11). These soils are so intermingled that they
cannot be shown separately on the soil map.

The Maginnis channery clay loam is on crests and knolls
and is typical of the Maginnis series. It makes up 60 to
80 percent of most mapped areas, and the Absarokee soils
make up most of the rest. Absarokee soils are dominantly
of clay loam texture and occur in swales and on the lower
slopes. They have a profile that is similar to the one
described as vepresentative of the Absarokee series.

The Maginnis soil is too shallow and steep for cultiva-
tion. The Absarokee soils have good moisture-storage
capacity and are productive. In this complex, however,
Absarokee soils are so intermingled with Maginnis chan-
nery clay loam that generally they are not accessible for
cultivation. This complex as a whole is best suited to
range and, under good management, produces fair to good
yields of forage. (Maginnis part: capability wnit VIe-
5; Shallow range site. Absarokee part: capability unit
VIe-4; Silty range site, 15 to 19 inches precipitation)

Maginnis-Alder channery clay loams (8 to 35 percent
slopes) (Mc).—This complex is on steep, hilly uplands in
the foothills of the northwestern part of this survey area.
It consists mostly of Maginnis channery clay loam and
Alder clay loam that are so intermingled that they cannot
be shown separately on the soil map.

The Maginnis soil amounts to 60 to 80 percent of this
complex, and the Alder soil amounts to most of the rest.

Figure 10.—An area of Absarokee and Maginnis channery clay
loams. Maginnis channery clay loam, which is shallow over bed-
rock, is in the road cut.

Figure 11,—Maginnis-Absarokee channery clay loams. The Ma-
ginnis soil is on the crests and knolls, and the Absarokee soil is
on lower slopes and concave slopes.
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Outerops and ledges of rock make up 5 to 10 percent of
some mapped areas. The Maginnis channery clay loam
generally is darker colored than is typical of the Maginnis
series. It occurs on knolls, ridges, and crests. The Alder
soil generally is clay loam and 1s on moderately steep and
steep slopes below the Maginnis soil. ]

The Maginnis channery clay loam is droughty and is
too steep and shallow for cultivation. The Alder clay
loam has good moisture-storage capacity, but generally 1t
is not cultivated, because it 1s moderately steep and steep
and is closely intermingled with the Maginnis soil. This
complex as a whole is best used as range and, under good
management, produces fair to good yields of forage.
(Maginnis part: capability unit VIe-5; Shallow range
site. Alder part: capability nnit VIe-1; Silty range
site, 20 to 24 inches precipitation)

Midway Series

The Midway series consists of light-colored clay loams
that are shallow over shale bedrock. In this survey area,
these soils occur in small areas in a few places on rolling
to hilly uplands in the plains section. They are closely
associated with the Chama soils in the rolling areas.
Midway soils developed under mid and short grasses.
Outerops of shale are on steep slopes.

These soils are generally calcareous throughout. The
grayish-brown to light olive-brown surface layer is about
3 inches thick and has weak, granular structure. The
light olive-brown clay loam subsoil contains weathered
fragments of shale and sandstone and merges with un-
weathered bedrock at an average depth of 14 inches. The
pavent material is clay loam that weathered in place from
clay loam shale and sandstone.

The surface layer ranges from 1 to 4 inches in thickness.
Depth to the unweathered shale ranges from 8 to 20 inches.

These soils absorb water moderately slowly and have
low moisture-storage capacity. They are low in organic
matter.

In texture, the Midway soils are intermediate between
the Bainville soils and the Lismas soils. Midway soils are
finer textured than the Bainville soils, which developed
from loam shale and sandstone, and they are coarser tex-
tured than the Lismas soils, which developed from clay
shale.

Midway clay loam (8 to 35 percent slopes) (Mw).—This
soil occurs in small areas on steep, hilly uplands. It com-
monly adjoins steep aveas of Pierre and Winifred soils
below gravel benches. Its profile is like the one described
as representative of the Midway series.

Included in areas mapped as this soil are areas that
have a gravelly clay loam surface layer 2 to 4 inches thick.
Shale crops out on steep slopes and makes up 5 to 10 per-
cent of some mapped areas.

This soil is suitable only for limited grazing. Yields of
forage are low because runoff is rapid or very rapid and
the soil is droughty. Grasses that grow naturally can be
maintained by good range management and are the most
desirable and most productive. (Capability unit VIe-6;
Thin Clayey range site)

Midway-Shale outcrop complex (35+ percent slopes)
(Mx).—This steep and very steep complex consists mostly
of Midway clay loam and ledges of sandstone and shale.
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The clay loam is on steep slopes that are broken by the

Jedges.

)

The Midway soil makes up 50 to 60 percent of this com-
plex, and the ledges of sandstone and shale malke up 20 to
30 percent. Areas of Bainville loam adjoin some of the
sandstone ledges, and Straw clay loam occurs at the base
of some slopes. Together they make up 15 to 20 percent of
the complex. The Midway clay loam is light yellowish
brown, but in other respects it is like the soil described
as representative of the Midway series.

Because the soils in this complex are steep and shallow,

. they are suitable only for limited grazing. Even under

good range management only low yields of forage can be
expected. (Midway part: capability unit VIe-6; Thin
Breaks range site, 15 to 19 inches precipitation. Shale
outcrop part: capability unit VIITs-1; Thin Breaks range
site, 15 to 19 inches precipitation)

Pierre Series

The Pierre series consists of dark to moderately light
colored clays that are underlain by shale at a moderate
depth. These soils occupy gentle to moderately steep
slopes on rolling uplands of the plains. They are closely
associated with Lismas soils,

The granular surface layer is grayish brown to dark
grayish brown and is about 8 inches thick. It isunderlain
by a grayish-brown, blocky subsoil that is about 15 to 24
inches thick and, in many places, has distinet accumula-
tions of lime and gypsum in the lower part. The clay
parent material merges with the underlying shale.

Generally, the depth to clay shale ranges from 15 to 30
inches. The lower part of the subsoil and the upper part
of the shale contain crystals of gypsum or other salts.

These soils expand when wet and contract when dry.
They absorb water very slowly but have good moisture-
storage capacity. They have a moderately small supply
of organic matter.

The Pierre soils are lighter colored than the Castle soils
and are less deep to shale than the Promise soils.

Pierre clay, 2 to 8 percent slopes (Pc)—This soil occurs
in only a few small, gently rolling arveas. It has a profile
like the one described as representative of the Pierre series.

Included in swales in areas mapped as this soil are small
areas of Promise clay that make up as much as 5 percent
of some mapped areas.

This soil is best used for hay or pasture. Some of the
acreage Is in native range, and some is cultivated in the
same way as are the larger, adjacent areas of Promise
clay.  Unprotected areas are highly susceptible to both
wind and water erosion because permeability is slow and
the surface layer has granular structure. This soil is diffi-
cult to work and can be tilled only if the moisture content
1s good. Timely farm operations are needed. Under good
management, yields of crops and forage are fair. {(Ca-
pability unit IVe-7, dryland; Clayey range site, 15 to 19
inches precipitation) ’

Pierre clay, 8 to 35 percent slopes (Pd).—This soil is in
small steep areas adjoining the Winifred and Utica soils.
Its depth to shale ranges from 15 to 30 inches, but in other
respects it is like the soil described as representative of the
Pierre series.

Included on knolls in areas mapped as this soil are small
areas of Lismas soils, and included on the lower slopes are
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small areas of Promise clay. These inclusions make up as
much as 15 percent of some mapped areas.

This soil is too steep for cultivation. It is best suited
to range. If cattle graze this clayey soil when it is wet,
they compact it and runoff is then increased. Good range
management is needed. (Capability unit VIe-3; Clayey
range site, 15 to 19 inches precipitation)

Promise Series

The Promise series consists of dark-colored clays that
are on terraces, high benches, and rolling uplands. These
soils developed under a dense cover of mid grasses.

Promise clays are the most extensive and most repre-
sentative soils of the series. They have a granular, dark-
gray to dark grayish-brown surface layer about 8 inches
thick. The blocky subsoil is dark grayish brown to olive
gray and about 30 inches thick. In the lower part the
subsoil is strongly calcareous and is distinctly splotched
with white lime. It grades to less calcareous clay. The
parent material is clay that was transported by water or
wind or was weathered in place. In some places the clay
was locally transported.

In some areas the surface layer is cobbly clay. Promise
soils are weakly calcareous at the surface, or they are non-
calcareous to a depth of 10 inches or more. The depth
to shale is 214 to 4 feet in the uplands, but it is 5 feet or
more on the terraces and high benches.

These soils take in water slowly, are well drained, and
have good moisture-storage capacity. They have only a
moderate supply of organic matter. When these soils are
wet, they expand; when they dry, they contract and crack.

The Promise soils are deeper to shale than the Pierre
soils.

Promise clay, 0 to 2 percent slopes {Pm).—This soil
occurs on nearly level benches and terraces, where it is rela-
tively pure. Its profile is similar to the one described as
representative of the Promise series.

This soil is snited to small grain, hay, and pasture. Tt is
productive but is difficult to work and can be tilled only if
the moisture content is good. Because the soil structure
1s granular in the surface Jayer, fields that are clean culti-
vated are susceptible to wind erosion if they are not pro-
tected. (Capability unit ITe-3, dryland; Clayey range
site, 15 to 19 inches precipitation) _

Promise clay, 2 to 8 percent slopes (Po).—This soil oc-
cupies rolling areas below and adjoining high benches. Its
profile is similar to the one described as representative of
the Promise series. In most places depth to shale is 214
to 4 feet.

This productive soil is used mostly for hay, small grain,
and pasture. Some of the more gentle slopes are in irri-
gated hay. Becaunse of its high content of clay, this soil
can be tilled only if the moisture content is good. Because
of the slope and slow permeability, water erosion is likely
in clean-cultivated fields that are not protected or in other
areas where conservation practices are not, applied. (Ca-
pability unit IITe-3, dryland, and IVe-8, irrigated;
Clayey range site, 15 to 19 inches precipitation)

Promise clay, 8 to 15 percent slopes (Pp}.—This soil is
in rolling areas and in small areas on side slopes of drain-
ageways. Its profile is similar to the one described as
representative of the Promise series.

Included on crests and ridges in areas mapped as this
soil are small areas of Pierre clay that make up 5 to 15
percent of some mapped areas.

Most of this strongly sloping soil is farmed in the same
way as ave adjacent areas of Promise clay, 2 to 8 percent
slopes, but runoff is more rapid, and water erosion is much
more likely. This soil is best protected if it is in hay or
pasture. The more isolated areas are in native range.
(Capability unit IVe—4, dryland; Clayey range site, 15 to
19 inches precipitation)

Promise cobbly clay (4 to 15 percent slopes) (Pr).—This
soil 1s on moderate and moderately steep complex slopes in
rolling areas. Txcept that the surface layer is cobbly, it
has a profile like the one described as representative of the
Promise series. A few stones are scattered on the surface.
Small areas in swales have few or no cobblestones.

Most of this soil is in native range. In clean-cultivated
areas, the cobblestones provide some protection against
erosion, though not enough. The steeper slopes are highly
susceptible to water erosion and are best protected where
they are used for hay, pasture, or native range. (Capa-
bility unit IVe-4, dryland; Clayey range site, 15 to 19
inches precipitation)

Raynesford Series

The Raynesford series consists of deep, very dark
colored loams and light clay loams on fans, terraces, and
foot slopes, in the foothills of the survey area. These soils
occur mostly with Adel soils. They developed under a
dense cover of mid and tall grasses.

Raynesford loams are the most extensive and most rep-
resentative soils of the series. They have a crumb, very
dark gray to very dark grayish-brown surface layer that is
about 12 inches thick and is easily worked. 'This layer
grades to a gray or light-gray, strongly calcareous subsoil
that has weak, blocky structure in the upper part and is
massive in the lower part. The parent material is loamy
material that washed from the uplands.

The surface layer ranges from 8 to 16 inches in thickmness.
Some areas are stony.

These soils take in water readily, are well drained, and
have good moisture-storage capacity. They have a good
supply of organic matter. The strongly calcareous sub-
soil restricts the growth of roots.

The Raynesford soils have a thinner smface layer than
the Adel soils and contain more accumulated lime. In
Raynesford soils a light-colored zone of lime is within 16
inches of the surface.

Raynesford and Adel loams, 2 to 4 percent slopes
[Ra).—These soils occur on the gently sloping fans and in
narrow valleys in the foothills. Some mapped areas are
Raynesford loam, and some are Adel loam, but in other
areas both solls oceur in varying proportions. IEach of
these soils has a profile like the one described as representa-
tive of its respective series.

These soils are well suited to hay, small grain, and pas-
ture. Both soils are productive, but the Adel loam is more
so because it has a thicker surface layer and contains more
organic matter. Because the growing season is only a little
more than 95 days, timely farm operations are needed.
Both soils are easily tilled, and their surface soil provides
a good seedbed, but uncovered clean-cultivated areas are
susceptible to erosion. (Capability unit IIc-1, dryland,
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and ITTe-6, irrigated; Silty range site, 20 to 24 inches
precipitation)

Raynesford and Adel loams, 4 to 8 percent slopes
(Rd).—These soils are on sloping fans that are about one-
quarter mile long. Some mapped areas are Raynesford
loam, and some are Adel loam, but most areas contain both
Raynesford loam and Adel loam. These soils occur on
convex slopes; the Adel soil is on the more gentle ones,
and the Raynesford soil is on the stronger ones. Wach
soil has a profile like the one described as representative
of its respective series. )

These soils are highly productive of hay and small grain.
Because they have stronger slopes than Raynesford and
Adel loams, 2 to 4 percent slopes, runoff is more rapid in
unprotected areas where conservation measures are not
applied. (Capability unit ITIe-1, dryland, and IVe-6,
irrigated; Silty range site, 20 to 24 inches precipitation)

Raynesford and Adel loams, 8 to 15 percent slopes
{Rf).—These goils occur on moderately steep slopes of small
fans or parts of larger fans. In mapped areas the propor-
tion of Raynesford and Adel soils is undetermined, but
the Raynesford loam is mostly on the convex slopes, and
the Adel loam is on the lower slopes. Tach soil has a pro-
file that is similar to the one described as representative
of its respective series.

Most of these soils are cultivated in the same way as are
areas of the less sloping, adjacent Raynesford and Adel
loams. The smaller, less accessible areas are in native
vegetation. If well-rooted plants are destroyed in culti-
vation, runoff is rapid and unprotected cultivated areas
are highly susceptible to water erosion. Where feasible,
these soils are best used for hay or pasture. (Capability
unit IVe-1, dryland, and IVe-6, irrigated; Silty range
site, 20 to 24 inches precipitation)

Raynesford and Adel stony loams, 4 to 15 percent
slopes (Rn).—These soils are in the foothills of the Little
Belt Mountains on short fans and foot slopes, Some
mapped areas contain both Raynesford stony loam and
Adel stony loam, but others consist entirely of Raynesford
stony loam. Stones and cobblestones make up 10 to 20
percent of each area of these soils. In other respects the
Raynesford and the Adel soils have profiles like those
described as representative of their respective series.

These soils are too stony for cultivation. They are in
native range, which is their best use. Under good man-
agement, vields of forage are good. (Capability unit
VIs-1; Silty range site, 20 to 24 inches precipitation)

Rhoades Series

The Rhoades series consists of soils that have a moder-
ately thick loam surface layer, a neutral or alkaline clay
subsoil, and shale underlying material. These soils are on
rolling uplands in the plains of this survey area. They
developed under a cover of mid grasses.

Typically, the surface layer is grayish brown and about
6 inches thick. Its structure is mainly blocky, but the
lower part is platy. The subsoil is light olive-brown to
dark grayish-brown clay about 15 inches thick. It has
columnar structure in the upper part and blocky structure
in the lower. This layer is underlain by hard shale and
sandstone. The parent material is clay or clay loam that
weathered from the shale and sandstone.

The surface layer ranges from 4 to 8 inches in thickness
and from loam to clay loam in texture. Lime has accu-
mulated in the upper part of the bedrock in some places
and just above it m others, but in some areas, instead of
lime, the accamulations are gypsum or other salts.

These soils are slowly to very slowly permeable. They
have a moderate supply of organic matter. :

The Rhoades soils are less deep to shale than the Beck-
ton soils, in which depth to shale is more than 5 feet.

Rhoades-Arvada complex (2 to 8 percent slopes) (Ro).—
This complex is on gently rolling uplands. It consists
of Rhoades soils and Arvada soils that are so intermingled
that they cannot be shown separately on the soil map.

Rhoades loam makes up 40 to 50 percent of this com-
plex, and Arvada clay loam, 40 to 50 percent. In addition,
bare spots of Laurel clay loam make np 5 to 10 percent
of most mapped areas, and Pierre and Promise soils, 10
to 15 percent of a few. The Rhoades soil ranges from 4 to
8 inches in thickness. In some places lime hasaccumulated
in the lower part of the subsoil or the upper part of the
bedrock, but in other places this soil is noncalcareous and
contains accumulated salts. The Arvada soil occurs in
slight depressions that are sparsely covered with vegeta-
tion. It is moderately deep over shale, but in other re-
spects it has a profile like the soil described as representa-
tive of the Arvada series. The Pierre and Promise soils
are on rises in areas less than 2 acres in size.

The soils of this complex are best used for hay, or native
range. The Rhoades soil supports a good stand of grasses
and produces fair yields of small grain and hay, but be-
cause the Arvada clay loam has a thin surface layer and
is low in organic-matter content, it produces only low
vields. For the complex as a whole, yields are low.
(Capability unit IVs-1, dryland; Panspots range site)

Saline Land (Sa)

This land type occurs on seepy foot slopes, in seepy
upland swales, and in narrow valleys along upland drain-
ageways in the plains part of the survey area (13). ‘Slopes
range from 2 to 15 percent. The ground water moves
laterally on the shale underlying this land and seeps out
at the edge of benches and in swales. Seepage is slow but
steady much of the time. Salts are brought to the surface
and accumulate there in varying amounts. The soil mate-
rials are mainly clay loam and clay.

This land type 1s suitable only for grazing. It gen-
erally supports a_good growth of plants tolerant of salt
and water, but in a few places where large amounts of salt
have accumulated at the surface, the vegetation is sparse.
Spots of this land type that occur in cultivated fields
should be left in permanent vegetation or seeded to it.
(Capability unit VIs—4; Saline Subirrigated vange site)

Sapphire Series

The Sapphire series consists of light-colored, loamy,
forested soils that are moderately deep over standstone.
These soils are on moderate to steep slopes of the High-
wood Mountains and the Little Belt Mountains.

Sapphire loams are the most representative soils of the
series. They have a thin layer of forest litter overlying
a light brownish-gray surface layer that is about 8 inches
thick and is platy in the upper part and blocky in the



JUDITH BASIN AREA, MONTANA 39

lower. The subsoil contains more clay than the surface
layer and is light brownish gray, has blocky structure, and
is about 18 inches thick. The subsoil rests on shattered
sandstone, from which the loam parent material has
weathered.

These soils have a stony loam surface layer in a small
acreage of the survey area. Depth to sandstone gener-
ally ranges from 18 to 30 inches. In some places these
soils are reddish colored because they developed partly
from dark-red or reddish-brown sandstone. The under-
ly irqg sandstone 1s generally gray. .

These soils take 1 water readily and are well drained.
The moisture-storage capacity is limited by the underly-
ing sandstone and its coarseness. Much moisture filters
into the sandstone and helps to .replenish the supply of
ground water. The organic-matter content is low.

The Sapphire soils developed from coarser textured ma-
terial than the Loberg soils and contain less clay in the
subsoil.

Sapphire soils (4 to 35 percent slopes) (Sb).—This map-
ping unit is in wooded, mountainous areas on moderate
to steep slopes that generally face north. It is made up
of Sapphire loam and Sapphire stony loam. Sapphire
loam has a profile similar to the one described as repre-
sentative of the Sapphire series.

Included on ridges in areas mapped as this soil are small
areas of Cheadle stony loam and Cheadle channery loam
that make up less than 5 percent of most mapped areas.

These soils are still in native trees, mostly lodgepole and
ponderosa pines that are harvested for posts and poles.
Although the cover of trees and of litter is good and runoft
is generally slow or medium, runoff is rapid and erosion
is a serious problem if the protective cover is removed.
The cover on these soils encourages moisture to filter into
the underlying bedrock and thus adds to the underground
water supply and helps regulate the flow of streams.
(Capability unit VIe-7; no range site assigned)

Sapphire-Cheadle complex (8 to 35 percent slopes)
{Sc).—This complex is in hilly arveas on moderately steep or
steep slopes that generally face north. It consists of Sap-
phire soils and Cheadle soils that are so intermingled that
they cannot be shown separately on the soil map.

Cheadle channery loam and Cheadle stony loam malke
up 30 to 40 percent of the complex; Sapphire loam, 50 to
65 percent; and Skaggs loam, 5 to 10 percent of some
mapped areas. In this complex the Cheadle soils are on
knolls and ridges in grassed areas that have open stands of
trees. They formed mainly in reddish material, but in
other respects they are similar to the soil described as rep-
resentative of the Cheadle series. The Sapphire soil is on
side slopes that surround the knolls and ridges. It has
a profile that is similar to the one described as representa-
tive of the Sapphire series. The Skaggs soil 1s transi-
tional between the Cheadle soils and the Sapphire soil.

Because the Cheadle soils are shallow and droughty,
yields of forage are lower than those on the Sapphire soil.
The cover of trees on the Sapphire soil encourages mois-
ture to filter into the underlying sandstone and helps to
regulate the flow of streams and to replenish the supply of
ground water. - Runoff would be rapid and erosion severe
it the protective cover were removed. (Sapphire part:
capability unit VIe-7; no range site assigned. Cheadle
part: capability unit VIIs-2; Shallow range site)

TT6—450—66——-4

Savage Series

The Savage series consists of deep, dark-colored soils
that formed m clay loam and light clay material on fans
and stream terraces in the plains of the survey area.

Savage silty clay loams are the most extensive and most
representative soils of the series. Under native grass,
they have a granular, grayish-brown to very dark grayish-
brown surface layer that is free of lime and is about 4
inches thick. In cultivated fields the surface layer is the
plow layer and is 6 inches thick. The subsoil is grayish
brown to dark grayish brown, is about 1 foot thick, and
has prismatic or blocky structure. It grades to a light
brownish-gray, blocky layer that contains accumulations
of white lime and less clay than the subsoil. The under-
lying parent material is calcareous, alluvial clay loam that
is easily penetrated by roots.

The surface layer 1s silty clay in some places. Depth to
lime ranges from 10 to 24 inches. In some areas the lower
part of the subsoil is 10 to 20 percent gravel.

These soils are well drained. They take in water slowly
to moderately slowly, and have good moisture-storage
capacity. Their supply of organic matter is good.

The grayish-brown color of the Savage soils distin-
guishes them from the reddish-colored Fergus soils. The
%avage soils contain more clay in their subsoil than the
Straw soils and more lime in the lower part of their
subsoil.

Savage silty clay, 0 to 2 percent slopes (Sd).—This
nearly level soil is at the outer edge of some terraces. Its
surface layer and subsoil contain more clay than that of
the soil described as representative of the Savage series.

Included on gently sloping fans in areas mapped as this
soil are small areas of Savage silty clay loam that make
up 5 to 10 percent of some mapped areas.

This soil is difficult to work because its content of clay
is high. A favorable moisture content is needed if a good
seedbed is to be prepared or other tillage performed.
Under good management, including timely farm opera-
tions, yields of hay and small grain are good. Some of
the acreage in hay is irrigated. The granular silty clay
of a prepared seedbed is highly susceptible to wind erosion
if left uncovered. Conservation practices are needed.
(Capability unit ITe-3, dryland, and IIs-2, irrigated;
Clayey range site, 15 to 19 inches precipitation)

Savage silty clay, 2 to 4 percent slopes (Se).—This soil
is on gently sloping fans at the outer edges of areas of
Savage silty clay, 0 to 2 percent, slopes. Its surface layer
and subsoil contain more clay than those of the soil de-
scribed as representative of the Savage series.

This soil produces good yields of hay, small grain, and
pasture under good management. Because the content, of
clay is high, a favorable content of moisture is needed if
a good seedbed is to be prepared or other tillage per-

_formed. The granular surface layer of prepared seedbeds

is highly susceptible to wind erosion where it is not pro-
tected by a plant cover or where conservation practices
are not applied. Because this soil is gently sloping and
slowly permeable, it is subject to water erosion, partic-
ularly in irrigated fields. (Capability unit ITe-3, dryland,
and ITTe-8, irrigated; Clayey range site, 15 to 19 inches
precipitation)

Savage silty clay, 4 to 8 percent slopes {$f).—This soil
occurs only in a few small areas on fans and foot slopes.



40 SOIL SURVEY SERIES 1959, NO. 42

Its surface layer and subsoil are more clayey than those
in the profile described as representative of the series.

Most of this soil is cultivated in the same way as are
the adjacent, more gently sloping Savage silty clays, but
water erosion is more likely, especially in irrigated areas.
(Capability unit ITIe-8, dryland, and IVe-8, irrigated;
Clayey range site, 15 to 19 inches precipitation)

Savage silty clay loam, 0 to 2 percent slopes (Sg).—
This soil occurs on nearly level terraces that are nearly
one-quarter mile wide. Its profile is like the one described
as representative of the Savage series.

Included on the outer edges of terraces in some areas
mapped as this soil are small areas of Savage silty clay.

This soil is well suited to small grain and hay. It is
fairly easy to work, and the surface layer provides a good

" seedbed. Wind erosion is likely, however, in unprotected
clean-cultivated areas. (Capability unit ITc-2, dryland,
and ITc-3, irrigated; Clayey range site, 15 to 19 inches
precipitation) ‘

Savage silty clay loam, 2 to 4 percent slopes (Sh).—
This soil occurs on gentle side slopes of drainageways that
cross terraces and on gently sloping fans that adjoin the
nearly level terraces. In a few places it contains gravel
throughout.

Included on fans in some areas mapyped as this soil are
small areas of Straw clay loam.

This soil is cultivated in the same way as are adjacent
arveas of Savage silty clay loam, 0 to 2 percent slopes, but
the slope is stronger, runoff is more rapid, and water
erosion is more likely in unprotected areas. (Capability
unit ITe-1, dryland, and ITIe-7, irrigated; Clayey range
site, 15 to 19 inches precipitation)

Savage silty clay loam, 4 to 8 percent slopes (Sk).—
This soil is on the fans and foot slopes below the Winifred,
Absarokee, and Maginnis soils on uplands. It generally
adjoins the nearly level terraces on which other Savage
solls occur. It has a profile that is similar to the one de-
scribed as vepresentative of the Savage series.

Included on foot slopes in some areas mapped as this
soil are small areas of Winifred clay loam.

This soil produces good yields of hay, small grain, and.

pasture. Runoff is more rapid than on the more gently
sloping Savage silty clay Toams, and water erosion is more
likely in unprotected areas where conservation practices
are not applied. (Capability unit I1Te-2, dryland, and
IVe-7, irrgated; Clayey range site, 15 to 19 inches
precipitation)

Skaggs Series

The Skaggs series consists of soils that have a very dark
colored surface layer and a light-colored, strongly cal-
careous subsoil. These soils are moderately deep over
bedrock. They are high in the foothills of the Little Belt
Mountains on gentle to steep upland slopes. They devel-
oped under a dense cover of mid and tall grasses.

Skaggs clay loams are the most representative soils of
this series in the survey avea. Their surface layer is dark
brown to very dark brown when dry, is about 7 inches
thick, and is easily worked. Under native vegetation, this
layer has crumb structure in the upper 2 or 8 inches and
weak blocky in the lower part. In cultivated fields the
plow layer has weak, crumb structure. The subsoil is
gray to light brownish gray, is strongly calcareous, and has

weak, blocky structure. It is about 15 inches thick and:
is underlain by bedrock of limestone, limy shale, or sand-
stone. The loamy parent material consists partly of
residuum that weathered in place from the bedrock and
partly of alluvium that was deposited on the bedrock.

The surface layer of these soils is loam, clay loam, and
stony clay loam. It ranges from about 3 to 8 inches in
thickness. Depth to bedrock generally ranges from 18 to
36 inches, but 1t is as much as 4 feet in some areas where
the soil formed in alluvium.

These soils absorb water readily, arve well drained, and
have fair to good moisture-storage capacity. Their sup-
ply of organic matter is good in areas having a thicker
than normal surface layer but is somewhat low where the
surface layer is thinner.

The 'Skaggs soils lack the noncalcareous, blocky subsoil
of the Little Horn soils. They are deeper to bedrock than
the shallow or very shallow Duncom soils.

Skaggs loam (4 to 15 percent slopes) (Sl.—This soil is
on rolling uplands in the foothills of the Little Belt Moun-
tains. It formed in loam that weathered from soft sand-
stone and generally is reddish throughout. The thickness
of the surface layer ranges from 5 inches on the convex
slopes to as much as 8 inches on the lower slopes. In
cultivated areas on the convex slopes, the surface layer
is lighter colored than in other areas because the limy
subsoil has been mixed with it. The slope generally ranges
from 4 to 15 percent, but in some places it is 4 to 8 percent.

Included on ridges and knolls are small areas of Cheadle
channery loam that make up 5 to 15 percent of some
mapped areas.

This soil is best used for hay, tame pasture, or native
range. On the convex slopes, yields of small grain are low
because the soil is shallow and has only fair moisture-stor-
age capacity. Because runoff is rapid, this soil is highly’
susceptible to water erosion where cultivation destroys
the firmly anchored living plants. (Capability unit 1Ve~
5, dryland; Silty range site, 20 to 24 inches precipitation)

Skaggs clay loam, 4 to 8 percent slopes (Sm).—This soil
occurs on the rolling uplands and on tilted plateaus in the
foothills. It is generally deeper than the soil described as
representative of the Skaggs series because most of it
formed in 2 to 4 feet of alluvium overlying bedrock. In
places a few cobblestones are on the surface.

This soil produces good yields of hay, small grain, and
pasture. It has good moisture-storage capacity. It is
easily tilled, and its surface soil provides a good seedbed,
but 1n unprotected clean-cultivated aveas, both wind and
water evosion ave likely. Conservation .practices  are
needed to lessen runoff and control erosion. Because the
growing season is fairly short, timely farm operations are
needed. (Capability unit IITe-1, dryland; Silty range
site, 20 to 24 inches precipitation)

Skaggs clay loam, 8 to 15 percent slopes (Sn).—This
soil occurs on moderately steep slopes of rolling uplands
and on side slopes of drainageways that extend into the
less sloping uplands. Generally, it has thinner layers than
the soil described as representative of the Skaggs series,
but in other respects it is similar to that soil. In some
cultivated areas the light-coloved, strongly calcareous sub-
soil is mixed with the surface soil.

Included on crests of slopes in areas mapped as this
soil are small areas of Duncom soils,



JUDITH BASIN AREA, MONTANA 41

This soil is best suited to hay, tame pasture, or native
range. Where the vegetative cover is destroyed by cultiva-
tion, runoff is rapid and the unprotected areas ave highly
susceptible to water erosion. (Capability unit IVe-5,
dryland; Silty range site, 20 to 24 inches precipitation)

Skaggs stony clay loam (4 to 15 percent slopes) {So).—
This soil occurs on moderate to moderately steep slopes of
tilted uplands. Except for its stony surface layer, 1t has
a profile like the one described as vepresentative of the
Skaggs series.

Included on ridges in areas mapped as this soil are areas
of Duncom stony loam. Also included, in pockets and
swales, are areas of Skaggs clay loam. Lach of these in-
clusions make up 5 to 15 percent of many mapped areas.

This soil is too stony for cultivation and is used for
range. It produces good yields of forage under good man-
agement. (Capability unit VIs-1; Silty range site, 20
to 24 inches precipitation)

Skaggs-Cheadle complex (8 to 85 percent slopes)
{Sp).—This complex is in a few moderately steep and steep,
hilly areas in the foothills of the Little Belt Mountains.
It consists of areas of Skaggs soils and of Cheadle soils
that are so intermingled that it is impractical to show
them sell)arate].y on the soil map.

Cheadle channery loam and Cheadle stony loam make
up 25 to 50 percent of this complex, and Skaggs loam makes

-up 50 to 75 percent of most areas. Rock crops out in small
areas on ridges. The Cheadle soils are on knolls and
ridges. They formed in.reddish material, but in other
respects they are similar to the soil described for the
Cheadle series. The Skaggs soils are on slopes below the
knolls and ridges and in areas that surround them, Ex-
cept for a loam surface layer that is underlain by sand-
stone, their profile is like the one described as representa-
tive of the Skaggs series.

Because this complex is shallow, stony, and moderately
steep or steep, it is not suitable for cultivation. It is used
for range. Only low yields of forage can be expected on
the Cheadle soils because they are droughty. Yields are
higher on the Skaggs soils. The most desirable grasses
can be maintained by good range management. (gkaggs
part: capability unit VIe-1; §ilty range site, 20 to 24
inches precipitation. Cheadle part: capability unit
VIIs-2; Shallow range site) '

Skaggs-Duncom stony clay loams (8 to 35 percent
slopes) (Sr).—This complex is high in the foothills on mod-
erately steep and steep upland plains. It consists of
Skaggs soils and Duncom soils that are so intermingled
that they cannot be shown separately on the soil map.

Skaggs clay loam and stony clay loam make up 40 to
60 percent of this complex, and Duncom stony loam makes
up the rest. Ledges of rock crop out in small areas. The
Duncom soils are on ridges and crests and in areas that are
generally tilted. They have a profile like the one de-
scribed for the Duncom series. The Skaggs soils occupy
the less sloping areas.

This complex as a whole is too stony for cultivation. It
is suitable only for range. The very shallow and shallow
Duncom soils are droughty and produce lower yields of
forage than the Skaggs soils. The most desirable grasses
can be maintained by good range management. (§kaggs
part: capability unit VIs-1; §i1ty range site, 20 to 24
inches precipitation. Duncom part: capability unit
VIIs-2; Shallow range site)

Skaggs-Raynesford loams, 8 to 35 percent slopes
{Ss).—These soils occur on fairly long, mountainous slopes

. where the landscape is unevenly rolling and varies as the

underlying material varies from hard to soft. The soils
are so intermingled that they cannot be shown separately
on the soil map.

Skaggs loam and stony loam make up 40 to 60 percent
of this complex, and Raynesford loam, 20 to 40 percent.
Teton loam and Castle clay together amount to as much
as 15 percent of some mapped areas. In many places
there are small outcrops of limestone, sandstone, and
igneous rock. Skaggs loam and stony loam are underlain
by limestone and shale. Raynesford loam is in coves and
on small foot slopes and small fans. The Skaggs soils and
the Raynesford soil each have a profile that 1s similar to
the one described as representative of its respective series.

The soils in this complex are too steep and stony for
cultivation. They are well suited to range. The most
desirable and most productive grasses can be maintained
by good range management. (Capability unit VIe-1;
Silty range site, 20 to 24 inches precipitation)

Skaggs-Duncom-Hughesville complex (4 to 35 per-
cent slopes) (St).—This complex is in areas that are transi-
tional between grassland and woodland. It is high in the
foothills of the Little Belt Mountains on moderate to steep,
uneven slopes. It consists of Skaggs, Duncom, and
Hughesville soils that are so intermingled that they can-
not be shown separately on the soil map.

Skaggs seils and Hughesville soils each make up 30 to
40 percent of this complex, and Duncom stony loam makes
up 20 to 30 percent. The Skaggs soils are generally clay
loam and stony clay loam. They occur on moderate to
moderately steep slopes in parklike arveas and in areas
that support open stands of trees. The Hughesville soils
are generally stony and in places intergrade to the Skaggs
soil. They occur in areas that support dense stands of pon-
derosa pine, lodgepole pine, and Douglas-fir. The Skaggs
soils and the Hughesville soils each have a profile that 1s
similar to the one described as representative of its re-
spective series. The Duncom stony loam occurs on the
sides of sharp coulees and in some of the less sloping, open
areas. It has a profile like the one described as representa-
tive of Duncom series.

Because the soils in this complex are stony, shallow, and
moderately steep to steep, the complex as a whole is not
suitable for cultivation. The Duncom soil is droughty
and produces lower yields of forage than the Skaggs soils.
The most desirable grasses can be maintained by good
range management. Some trees are harvested for posts,
poles, and building logs, but it is best to leave the protec-
tive cover of trees on these soils. This cover helps to con-
trol runoff and to regulate the flow of streams. (Skaggs
part: capability unit VIe-1; Silty range site, 20 to 24
nches precipitation. Duncom part: capability unit
VIIs-2; Shallow range site. IHughesville part: capa-
bility unit VIe-7; no range site assigned)

Slocum Series

The Slocum series consists of deep, dark-colored, im-
perfectly drained soils that formed in noncalcareous,
loamy material. These soils are on fans and in narrow
valleys in the foothills. The vegetation is mainly quaking
aspen and grasses.
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The surface layer is dark-gray to dark grayish-brown
loam that has crumb structure and is abont 16 inches thick.
It 1s underlain by light brownish-gray clay loam that has
blocky structure to a depth of about 80 inches and is mas-
sive helow. The parvent material was derived from igneous
rock of the uplands and is stratified alluvium of loam and
clay loam texture.

The surface layer ranges from about 12 to 18 inches in
thickness. In places pebbles are scattered throughout the
profile. The water table fluctuates between depths of 3 and
5 feet.

These soils take in water readily and have good moisture-
storage capacity, but poor drainage restricts the kinds of
plants that grow. The supply of organic matter is good.

Unlike the calcarveous Gallatin soils, the Slocum soils
are noncalcareous throughout.

Slocum loam (2 to 6 percent slopes) (Su).—This soil is
m narrow valleys in the foothills of the Iighwood Moun-
tains on short, gently sloping or moderately sloping fans
and on gently sloping low terraces. It has a profile like
the one described as representative of the Slocum series.

This soil is suited to hay and pasture if it is cleared of
trees. It occurs in such small, narrow areas that produc-
ing grain is hardly practical. (Capability unit ITw-1,
dryland ; Subirrigated range site)

Spring Creek Series

The Spring Creek servies consists of dark-colored soils
that are very shallow or shallow over igneous rock. In
this survey arvea, these soils occur closely with Woodhurst
soils on moderate to steep slopes in the foothills and with
Blaine soils in the plains. They developed under a cover
of mid and short grasses.

Spring Creek stony loam is the most representative soil
of the series. It has a crumb, grayish-brown to dark
grayish-brown surface layer that is noncalcareous and
about 6 inches thick. This layer grades to grayish-brown
or light-gray, strongly calcareous material that merges
with the bedrock at an average depth of 12 inches. The
parvent material is loam that weathered in place from
1gneous and metamorphic rocks.

The surface layer is loam or stony loam that ranges from
3 to 10 inches in thickness. Depth to bedrock ranges from
6 to 20 inches. ‘

These soils readily take in water, some of which filters
through cracks and crevices in the bedrock. Because the
soils are shallow, their moisture-storage capacity is low.
Their supply of organic matter is low to moderate.

The Spring Creek soils are shallower to bedvock than
Blaine soils and lack their blocky, noncalcareous subsoil.
The parent material of Spring Creek soils weathered from
igneous rock, but Cheadle soils formed in material weath-
ered from sandstone, and Duncom soils formed in material
weathered from limestone.

Spring Creek-Blaine stony loams (8 to 35 percent
slopes) (Sv).—This complex occupies hilly uplands imme-
diately east of the Highwood Mountains, and it is in a
few small areas in the central part of the survey avea.
The Spring Creek and the Blaine soils occur so closely
together that mapping them separately is impractical.

Spring Creek soils and Blaine soils each make up 40 to
60 percent of any mapped aren. Parts of igneous dikes

crop out in places and amount to 5 percent of some mapped
areas. The Spring Creek soil is stony loam that is mainly
on sharp rises, knolls, and crests. It has a profile typical
of the épring Creek series. Most of the Blaine soil is a
stony loam. It occurs on side slopes and in general areas
between ridges and knolls. Its profile characteristics are
like those in a typical Blaine soil.

This complex is too steep.and strong for cultivation, but
it is well suited as range. The Spring Creek soil is
droughty and produces much less forage than the deeper
Blaine soil. If range management is good, runoff is held
to a minimum and the most desirable and most productive
grasses can be maintained. (Spring Creek part: capabil-
ity unit VIIs-2; Shallow range site. Blaine part: capabil-
ity unit VIs-2; Silty range site, 15 to 19 inches
precipitation)

.

Straw Series

The Straw series consists of deep, dark-colored soils that
formed in loam and clay loam material. These soils are
on fans and stream terraces in the plains of the survey
area. They developed under a dense cover of mid grasses.

The surface layer is dark grayish-brown clay loam of
crumb structure that is about 7 inches thick and is easily
worked. It is underlain by a weak, blocky subsoil that
is about 6 inches thick and is generally a little lighter
colored than the surface layer. The subsoil grades to
grayish-brown calcareous material that contains faint to
distinct segregations of white lime. The parent material
is caleareous loam or light clay loam alluvium that washed
from the uplands and is easily penetrated by roots.

The surface layer ranges from 5 to 10 inches in thickness
and is weakly calcareous or noncalcareous. Depth to
fairly loose gravel and sand is generally more than 3 feet.

These sotls take in water readily, are well drained, and
have good moisture-storage capacity. They have a mod-
erate supply of organic matter.

The Straw soils lack the reddish color of the Twin
Creek soils and contain less clay in their subsoil than the
Savage soils. )

Straw clay loam, 0 to 2 percent slopes (Sw).—This soil
occurs on nearly level terraces that are 300 feet to 14 mile
wide. Its profile is like the one described as representa-
tive of the Straw series. 1In places a few pebbles and cob-
blestones are scattered on the surface and throughout the
profile.

This productive soil is used mainly for small grain and
hay. Some of the acreage in hay is irrigated. Tillage is
easy, and the fine-textured, crumb-structured plow layer
provides a good seedbed, but unprotected areas that are
clean cultivated are susceptible to wind erosion. (Capa-
bility unit IIc-2, dryland, and ITc-3, irrigated; Silty
range site, 15 to 19 inches precipitation)

Straw clay loam, 2 to 4 percent slopes (Sx).—This
gently sloping soil occurs on fans and in small, uneven
areas along drainageways that cross nearly level terraces.
Tts profile 1s similar to the one described as representative
of the Straw series.

Included on the uneven gentle slopes in areas mapped as
this soil are areas of Straw clay loam, gravelly substratum.
These inclusions make up less than 15 percent of any
mapped area.
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This soil is well suited to hay, small grain, and pasture.
In its more nearly level aveas, it is similar to Straw clay
loam, 0 to 2 percent slopes, and can be used in about the
same way, but it is susceptible to both water and wind ero-
sion where it is clean cultivated. Also, it is more difficult
to irvigate and to manage. (Capability unit ITe-1, dry-
land, and ITTe-7, irrigated; Silty range site, 15 to 19
inches precipitation)

Straw clay loam, gravelly substratum (0 to 4 percent
slopes) {Sy).—This soil occurs on terraces that range from
a few hundred feet to about one-quarter mile in width:
The largest area occupies slopes of less than 2 percent, but
some uneven, gently sloping areas are in drainageways.
LExcept for the gravelly substratum at a depth of 20 to 36
inches, the profile of this soil is like the one described as
representative of the Straw series. The depth to gravel
generally is less than 3 feet, but in some of the more nearly
level aveas it is slightly more than 8 feet. A little gravel
is on the surface in some places, particularly in the un-
evenly sloping aveas.

Because this soil has a gravelly substratum, its moisture-
storage capacity is limited. Only fair yields of small
grain and hay can be expected under dryland farming,
but higher yields are obtained under irrigation. The sur-
face layer is easily tilled and provides a good seedbed. If
this soll is left uncovered, clean-cultivated areas are sus-
ceptible to wind erosion and gently sloping areas are ex-
posed to water erosion. (Capability unit TIIs-2, dryland,
and IIs-1, irrigated; Silty range site, 15 to 19 inches
precipitation)

Terrad Series

The Terrad series consists of dark-reddish clays and
silty clays on rolling uplands and on terraces in the lower
foothills. These soils developed under a dense cover of
mid grasses.

Terrad clays are the most extensive and most represent-
ative soils of the series. They have a granular, dark-
" brown to reddish-gray surface layer about 4 inches thick.
The upper part of the subsoil contains more clay than the
surface layer and is dark reddish gray to weak red, non-
calcareous, and about 1 foot thick. It has distinct, blocky
structure. The lower part of the subsoil is calcareous and
contains small segregations of white lime. It merges with
red clay beds at an average depth of 40 inches. The
parent material consists of clay that weathered in place
from shale, or from alluvium that derived from shale.

In this survey area the surface layer is clay or silty clay.
The depth to clay shale ranges from 24 to 50 inches on the
uplands, but it is more than 5 feet on the terraces.

These soils take in water moderately slowly. They are
well ‘drained on the uplands but are only moderately well
drained on the terraces. The moisture-storage capacity
is good, and the supply of organic matter is moderate.

The Terrad soils contain more clay throughout than do
the I'ergus and Darret soils. Their reddish color and dis-
tinet, blocky subsoil distinguish Terrad soils from the
grayer Promise soils, which have a prismatic subsoil.

Terrad clay, 2 to 8 percent slopes (Ta).—This soil is on
gentle and moderate slopes of the rolling uplands. Its
profile is like the one described as representative of the
Terrad series. -

Included in areas mapped as this soil are areas less than
1 acre in size on short slopes of 8 to 12 percent. Gen-
erally, these inclusions make up less than 5 percent of
each mapped area.

This productive soil is suited to hay, small grain, and
pasture. Because of its high clay content, it is diffienlt
to work. A favorable content of moisture is needed if
tillage is to be successful and a good seedbed prepared.
The granular surface layer is highly suseeptible to wind
erosion where left uncovered. Because this soil is moder-
ately slow in permeability and has medium to rapid runoff,
it is highly susceptible to water erosion if conservation
practices ave not applied. (Capability unit ITIe-3, dry-
land; Clayey range site, 15 to 19 inches precipitation)

Terrad clay, 8 to 35 percent slopes (Tb).—This soil oc-
cupies moderately steep slopes of drainageways and roll-
ing uplands. It ocenrs closely with Terrad clay, 2 to 8
percent slopes. Depth to shale generally is less than that
n typical Terrad soils.

Included in some areas mapped as this soil are small
areas of Darret clay loam.

Where feasible, this soil is best suited to hay, pasture;
or native range. Most of it is cultivated in the same way
as are adjacent areas of Terrad clay, 2 to 8 percent slopes.
Because runoff is rapid in cultivated fields, there is high
susceptibility to water erosion if the fields are not pro-
tected. (Capability unit IVe—4, dryland; Clayey range
site, 15 to 19 inches precipitation) :

Terrad silty clay, 0 to 2 percent slopes (Tc).—This soil
occurs on some of the narrow, nearly level tervaces in
areas where the plains merge with the lower foothills of
the Little Belt Mountains. It is deeper than the soil de-
scribed as representative of the Terrad series, for 1t ex-
tends to a depth of more than 5 feet. In some places the
water table is at a depth of 4 to 6 feet, but in most places
it is deeper.

This soil is used for hay and small grain. In areas
where the water table is high, tillage is delayed in spring
and alfalfa does not grow well or live long. Drainage 1s
needed in some cultivated areas. The granular surface
layer is highly susceptible to wind erosion in clean-culti-
vated areas. (Capability unit ITe-3, dryland, and IIs-2,
irrigated ; Clayey range site, 15 to 19 inches precipitation)

Teton Series

The Teton series consists of very dark colored loamy
soils that are moderately deep over sandstone. These
soils are on gentle to steep slopes in the foothills and
mountainous areas of the uplands, They developed under
a dense cover of mid and tall grasses.

Teton loam is the most representative soil of this series
in the survey area. It has a very dark grayish-brown to
black surface layer that is about 9 inches thick and is
easily worked. Generally, thislayer has fine crumb struc-
ture in the upper part and fine blocky structure in the
lower part. The subsoil contains more clay than the sur-
face layer and is lighter colored. It is brown or grayish
brown, is about 30 inches thick, and has blocky structure.
The parent material is loam or light clay loam that
weathered in place from the underlying sandstone.

These soils have a stony loam or channery loam surface
layer in a small acreage of the survey area. Generally,
they are noncalcareous throughout, but in places there are
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faint to distinct accumulations of white lime at a depth
of more than 30 inches. The depth to bedrock ranges from
24 to 50 inches, but in some places where the sandstone
is broken, water penetrates much deeper.

These soils take in water readily, are well drained, and
have good moisture-storage capacity. They have a good
supply of organic matter.

The Teton soils are deeper to bedrock than the closely
associated, shallow Cheadle soils. They are less deep to
bedrock than the Adel soils, which are more than 5 feet
deep. Their subsoil contains less clay than that of the
Alder soils.

Teton loam, 2 to 8§ percent slopes (Td).—This gently
sloping to moderately sloping soil occurs on rolling up-
lands. It has a profile like the one described as represen-
tative of the Teton series. A few fragments of sandstone
are on the surface and throughout the soil.

Included on knolls in areas mapped as this soil are
areas of Cheadle loam and channery loam that make up
less than 10 percent of any mapped area.

This highly productive soil is used mainly for small
grain and hay. It is easily tilled, and its surface layer
provides an excellent seedbed. Because rainfall is rela-
tively high and the growing season is short, timely farm
operations are needed. Clean-cultivated areas are suscep-
tible to both wind and water erosion if they are left un-
covered and conservation practices are not applied.
(Capability unit ITIe-1, dryland; Silty range site, 20
to 24 inches precipitation)

Teton loam, 8 to 15 percent slopes (Tf).—This soil occu-
pies only a few moderately steep areas, high in the rolling
uplands, Its profile is like the one described as represen-
tative of the Teton series.

Included in areas mapped as this soil are small areas
of Cheadle channery loam and of Adel loam. Each soil
makes up 5 to 10 percent of some mapped areas. The
Cheadle soil is on crests, and the Adel so1l is on short fans.

This soil is best suited to hay or pasture. Where the
protective vegetationi has been destroyed by cunltivation,
runoff is rapid and the unprotected areas are highly sus-
ceptible to water erosion. (Capability unit IVe-1, dry-
land; Silty range site, 20 to 24 inches precipitation)

Teton-Adel stony loams (8 to 35 percent slopes) {Th).—
These soils are high in the foothills on uneven slopes where
the landscape varies as the underlying material varies
from hard to soft. The soils are so intermingled that they
cannot, be shown separately on the soil map.

Adel stony loam makes up 80 to 40 percent of areas
mapped as this complex; Teton stony loam, 50 to 60 per-
cent of most mapped areas; and Cheadle stony loam, 10
to 15 percent of most mapped areas. Teton stony loam
is on the convex slopes. Except for its stony surface
layer, it has a profile similar to the one described as rep-
resentative of the Teton series, The Adel soil is in sags, 1n
swales, and on small fans. Its subsoil contains more lime
than that of the soil described for the Adel series. Cheadle
stony loam is on crestsand ridges. .

This complex of soils is too steep and stony for cultiva-
tion, but it is suitable for range. The Teton and Adel soils
each have good moisture-storage capacity and allow roots
to penetrate deeply. The most desirable and productive
grasses can be maintained by good range management.

(Capability unit VIs-1; Silty range site, 20 to 24 inches
precipitation)

Teton-Cheadle channery loams, 4 to 15 percent slopes
(Tkl.—This moderate and 1moderately steep complex is in
the rolling uplands. It consists of Teton soils and Cheadle
channery loam that are so intermingled that they cannot
be shown separately on thesoil map.

‘Cheadle channery loam makes up 25 to 40 percent of this
complex, and Teton soils make up the rest.” The Cheadle
soil occurs on knolls, ridges, and convex slopes. It is
deeper to sandstone than the soil described for the Cheadle
series. The Teton soils are loam and channery loam. They
occur between ridges and on side slopes that surround
knolls, generally on slopes of less than 8 percent. The
Teton loam has a profile similar to the one described as
representative of the Teton series.

The Teton soils are productive of hay, small grain, and
pasture. They are easily tilled, but wind and water ero-
sion are likely if the surface is left uncovered or where
conservation practices are not applied. The Cheadle soil
is droughty and produces much lower yields than the
Teton soils. Seeding to permanent, pasture is best on the
Cheadle soil where that use is feasible. (Teton part:
capability unit ITIe-1, dryland; Silty range site, 20 to 24
inches precipitation.  Cheadle part: capability unit
VIe-5; Silty range site, 20 to 24 inches precipitation)

Teton-Cheadle stony loams, 4 to 15 percent slopes
(Tm).—This complex is in the foothills on uneven slopes of
tilted plains. It consists of Teton loam and stony loam
and of Cheadle stony loam that are so intermingled that
they cannot be shown separately on the soil map.

Teton loam and stony loam make up 60 to 80 percent
of areas mapped as this complex, and Cheadle stony loam
makes up the rest. The Cheadle stony loam occurs on
ridges and in some of the less sloping areas. Its profile
1s like the one described as representative of the Cheadle
series. The Teton soils are mostly. between the ridges.
Except that it is stony, Teton stony loam has a profile
similar to the one described as representative of the Teton
series.

Most of this complex is too stony for cultivation. Culti-
vation is impractical in areas consisting of Teton soils,
because the Teton loam is in small areas or is closely
mtermingled with the Teton stony loam. The Cheadle
soil is stony and droughty. The complex as a whole pro-
duces good yields of forage under good range manage-
ment. (Teton part: capability unit VIs-1; %i]ty range
site, 20 to 24 inches precipitation. Cheadle part: capabil-
ity unit VIIs-2; Silty range site, 20 to 24 inches
precipitation)

Teton-Cheadle stony loams, 15 to 35 percent slopes
{Tn).—This complex occurs in the foothills of the Little Belt
Mountains on steep, uneven slopes. It consists mainly of
Teton stony loam and ‘Cheadle stony loam that are so
closely intermingled that they cannot be shown separately
on the soil map.

‘The Teton stony loam and Cheadle stony loam each
make up 40 to 50 percent of this complex. Adel stony
loam makes up 5 to 15 percent of most mapped areas, and
outerops of sandstone amount to 5 percent of some mapped
areas. The Cheadle soil is on crests and ridges and is
shallower to bedrock than the soil described as representa-
tive of the Cheadle series. The Teton soil is in areas
below the crests and ridges, generally on slopes of less
than 25 percent. Its profile is similar to the one described
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for the Teton series. Adel stony loam is in coves on slopes
and on fans at the base of slopes.
The soils in this complex are too steep and stony for

cultivation, but they are suitable for range. The Cheadle

soil is droughty and produces much lower yields of forage
than the Teton soil. On this complex good range manage-
ment encourages the most desirable and most productive
grasses. (Teton part: capability unit VIs-1; Silty range
site, 20 to 24 inches precipitation. Cheadle part: capa-
bility unit VIIs-2; Shallow range site)

Twin Creek Series

The Twin Creek series consists of deep, reddish loams
and clay loams. These soils are on fans and stream ter-
races in the foothills of the survey area.

Twin 'Creek loam is the most extensive and most repre-
sentative Twin Creek soil in the survey area. It has a
dark-brown to dark reddish-brown surface layer that is
about 8 inches thick, is free of lime, and is easily worked.
Generally, this layer has granular or weak, platy structure
in the plow layer and weak, medium, blocky structure be-
low. The subsoil is about 15 inches thick and has a more
distinctly reddish hue than the surface layer. It has weak
and moderate, prismatic or blocky structure. The subsoil
is underlain by a layer containing faint or distinct segre-
gations of white lime. The parent material is loamy, cal-
careous alluvium and is easily penetrated by roots.

These soils are mostly free of sandstone fragments, but
on some of the steeper slopes coarse fragments amount to
as much as 20 percent of the lower subsoil.

These soils take in water readily, are well drained, and
have good moisture-storage capacity. Their supply of
organic matter is moderate. :

The Twin Creek soils have less clay in their subsoil than
the Fergus soils. The reddish color of the Twin Creek
soils distinguishes them from the Straw soils, which are
more yellow,

Twin Creek loam, 2 to 4 percent slopes (To).—This soil
occurs on the gently sloping fans at the outer edges of val-
leys and, to a lesser extent, on narrow terraces of streams.
Its profile is like the one described as representative of the
T'win Creek series.

Included on the upper part of most fans in areas
mapped as this soil are areas of Twin Creek loam that have
a 5 or 6 percent slope. These inclusions are less than 2
acres in size.

This soil produces good yields of small grain and hay.
Tt is easily tilled, and the surface layer provides a good
seedbed. Where left without plant cover, clean-cultivated
aveas are susceptible to wind erosion and, to a lesser extent,
to water erosion, (Capability unit ITe-1, dryland, and
ITIe-7, irrigated; Silty range site, 15 to 19 inches
precipitation)

Twin Creek loam, 4 to 8 percent slopes (Tp).—This soil
is on short, sloping fans at the outer edges of valleys.
Throughout the profile, in some places, there ave traces of
sandstone fragments and a few stones, but in other respects
this soil is typical of the T'win Creek series.

This productive soil is suited to hay, small grain, and
pasture. Because of the slope, runoff is more rapid than
on Twin Creek loam, 2 to 4 percent slopes, and erosion is
more likely in unprotected areas or where conservation
practices are not applied. (Capability unit ITle-2, dry-
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land, and IVe-7, irrigated; Silty range site, 15 to 19
inches precipitation)

Twin Creek loam, 8 to 15 percent slopes (Tr).—This
moderately steep soil is on foot slopes and short fans. It
contains more fragments of sandstone throughout than the
soil described as representative of the Twin Creek series,
and in some places it is less deep to bedrock. Bedrock is
at a depth of 30 inches on some of the higher and steeper
slopes.

This soil is best suited to hay or pasture. Where the
firmly anchored living-plants have been destroyed by cul-
tivation, runoff is rapid and the unprotected areas are
highly susceptible to water erosion. (Capability unit
IVe-5, dryland; Silty range site, 15 to 19 inches precipita-
tion)

Twin Creek clay loam, 0 to 2 percent slopes (Tw).—
This soil is on nearly level terraces that are 200 feet to one-
quarter mile wide. Because it contains more clay through-
out than Twin Creek loam, its moisture-holding capacity
is slightly higher.

Included on ridges and short fans in areas mapped as
this soil are areas of gravelly soils that have slopes of 2 to 4
percent. These inclusions are as much as 2 acres in size,
and they make up less than 15 percent of any mapped area.

Dryfarmed areas of this soil ave well suited to winter
wheat and hay, but irrigated areas are best suited to hay.
The fine, granular plow layer provides a good seedbed and
is easily tilled, but where left uncovered, the clean-culti-
vated areas are susceptible to wind erosion. (Capability
unit ITe-2, dryland, and ITc-8, irrigated ; Silty range site,
15 to 19 inches precipitation)

Utica Series

The Utica series consists of dark-colored soils that occur
on high benches, have a thin surface layer, and are very
gravelly and loamy (fig. 12). These soils developed under
a cover of mid grasses. :

Utica gravelly loam is the most representative Utica soil
in the survey arvea. Its granularsurface layer is dark gray
to very dark grayish brown and is about 5 inches thick.
This layer is directly underlain by light-colored, strongly
calcareous parent material consisting of pebbles mixed
with material finer than sand. The parent material was
deposited by former streams that flowed from the Little
Belt Mountains. :

The surface layer is gravelly loam, cobbly loam, and
stony loam. It ranges from 3 to 6 inches in thickness. The
coarse fragments amount to 60 to 80 percent of the material
underlying the surface layer. The finer material is com-
monly stratified loamy sand to sandy clay loam.

These soils take in water readily, ave excessively drained,
and have low moisture-storage capacity. Their organic-
matter content is low to moderately low.

The Utica soils have more pebbles and cobblestones with-
in 10 inches of the surface than the closely associated
Judith soils.

Utica gravelly loam, 2 to 8 percent slopes (Ua).—This
gently sloping soil occurs on ridges, on sides of drainage-
ways, and in narrow bands at the outer edge of benches.
Tts profile is like the one described as representative of the
Utica series.

Included in swales in areas mapped as this soil are smail
areas of Judith gravelly clay loam.
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Figure 12.—Profile of Utica gravelly loam, 8 to 35 percent slopes.

This soil occurs in small areas, and much of it is culti-
vated in the same way as are adjacent areas of Judith and
Danvers soils. Some areas are in native range. Because
this soil has a high content of gravel and is droughty, it
produces only low yields of small grain and hay. It is
best used for hay, pasture, or native range where these
uses are feasible. Forage yields are fair if range manage-
ment is good. (Capability unit IVe-6, dryland; Silty
range site, 15 to 19 inches precipitation)

Utica gravelly loam, 8 to 35 percent slopes (Ub).—This
soil occurs on moderately steep and steep slopes at the edge
of benches and on side slopes of drainageways that cross
the benches. Its profile 1s similar to that described as
representative of the series except that the surface layer is
thinner.

Included on the lower slopes in areas mapped as this soil
are areas of Judith gravelly clay loam that make up 10 to
15 percent of some mapped areas.

This soil is best suited to range. It istoo steep, dissected,
and uneven for cultivation. Much water is lost through
runoff, particularly during heavy rainfall and where the
snow melts rapidly or blows away. Forage yields are
fairly low. The most desirable grasses can be maintained
by good range management. (Capability unit VIe-6;
Thin Silty range site)

Utica-Judith gravelly loams, sandy substratum (0
to 4 percent slopes) (Ug).—This complex occurs on undulat-
ing terraces along some of the large streams in the survey
area. It consists of Utica gravelly loam and Judith soils

that are so intermingled that they cannot be shown sep-
arately on the soil map.

The Utica gravelly loam and the Judith soils each make
up 40 to 60 percent of any area mapped as this complex.
The Utica soil is on the higher lying convex slopes. It con-
tains Jess accumulated lime than the soil described as repre-
sentative of the Utica series and is underlain by coarser and
more porous material.” The Judith soils are loam and
gravelly loam. They occur in swales in the low-lying areas
between convex slopes. They contain less accumulated
lime than the soil described as representative of the Judith
series and ave underlain by coarser material.

This complex is best suited to pasture or hay. The Utica
part of the complex is droughty and produces low yields
of small grain and hay. Higher yields can be expected
from the Judith part, but the complex as a whole produces
low yields. (Capability unit IVe-6, dryland; Silty range
site, 15 to 19 inches precipitation)

Utica-Judith stony loams (2 to 8 percent slopes) (Uh).—
This complex consists of Utica stony loam and Judith
soils that are so intermingled that they cannot be shown
separately on the soil map. In this survey area, it occurs
only in a few narrow, dissected areas along drainageways.

The Utica stony loam amounts to 40 to 60 percent of each
area mapped as this complex, and the Judith soils account
for the rest. The Utica soil occurs on the edges of old
stream channels and on small, low ridges within areas
consisting mostly of Judith soils. The Judith soils are
stony loam and cobbly loam, and they occur in the more
gently sloping areas. The Utica stony loam and the Judith
stony loam each have a profile that is similar to the one
described as representative of its respective series, except
that the surface layer is stony instead of gravelly.

The soils in. this complex are too dissected and too stony
for cultivation and are best suited to range. Under good
range management, the complex as a whole produces fair
yields of forage. The Judith soils can be expected to pro-
duce higher yields than the Utica soil. (Capability unit
VIs-2; Silty range site, 15 to 19 inches precipitation)

Wet Land (Wa)

This land type is in seepy areas where slopes range from
2 to 8 percent. It consists of poorly drained areas of clay
loam and clay in swales of the uplands and on slopes below
and adjoining gravelly benches and terraces. Because of
the position of this land, it is continually fed by water that
filters down through the materials in the benches and ter-
races and then moves laterally on the underlying shale
until it seeps out at the edges. The degree of wetness is
highly variable. Depth to shale ranges from 20 inches to
more than 5 feet.

This land type is too wet for cultivation. It produces
a good growth of water-tolerant grasses and sedges.
Plants that grow naturally are the most productive and
can be maintained by good range management. (Capabil-
ity unit VIw-1; Subirrigated range site)

Winifred Series

The Winifred series consists of dark-colored soils that
formed in clayey material on rolling uplands in the plains
section of the survey area. These soils are moderately deep
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or deep over shale. They developed under a dense cover
of mid grasses.

The surface layer is dark grayish-brown to gray clay
loam that has granular structure and is about 3 inches
thick. The subsoil is heavy clay loam or light clay, is about
33 inches thick, and has prismatic or blocky structure. The
lower part of the subsoil is splotched with white lime. The
parent material is elay loam or clay alluvium that is mixed
with locally transported weathered shale.

In this survey area the surface layer is clay loam and
cobbly clay loam. In some places both the upper and the
lower parts of the subsoil are splotched by white lime.
Depth to shale ranges from 30 to 50 inches.

These soils take in water moderately slowly, are well
drained, and have good moisture-storage capacity. They
have a good supply of organic matter,

The Winifred soils contain less clay than the Promise
and Pierre soils and have a thicker, more distinct subsoil.

Winifred clay loam, 0 to 4 percent slopes (Wb).—This
soil oceurs on benches and low terraces in small, very
gently rolling areas, where it is generally associated with
sloping areas of Winifred clay loam. Its profile is similar
to the one described as representative of the Winifred
series. Pebbles and cobblestones are strewn over the sur-
face in some places.

Included in some swales in areas mapped as this soil are
arveas of Savage soils. Most of this soil is cultivated.
Where clean-cultivated areas arve left uncovered, the gran-
ular surface layer is susceptible to wind erosion and, to a
lesser extent, to water evosion. (Capability unit 1le-1,
dryland ; Clayey range site, 15 to 19 inches precipitation)

Winifred clay loam, 4 to 8 percent slopes (Wc).—This
soil is in rolling areas. It is the most representative and
most extensive soil of the Winifred series in the survey
avea (fig. 13). A few pebbles and fewer cobblestones are
scattered on the surface and in the profile.

Included on small fans in areas mapped as this soil are
areas of Savage clay loam that make up less than 15 per-
cent of any mapped area. Also included on remnants of
some benches are small areas of Judith and Danvers soils.

This soil is one of the most productive in the survey
arvea. Most of it is cultivated. Its surface layer provides
a good seedbed and is fairly easy to till. Because runoff
is rapid, this soil is highly susceptible to water erosion
where conservation practices are not applied. Unpro-
tected clean-cultivated aveas are susceptible to wind ero-
sion. (Capability unit IITe-2, dryland; Clayey range
site, 15 to 19 inches precipitation) ;

Winifred clay loam, 8 to 15 percent slopes (Wd).—The
larger aveas of this soil occur in landscape that is generally
strongly sloping, but some small areas are along the sides
of coulees. This soil has thinner layers and is shallower
to shale than is typical of the Winifred soils.

Included on crests of slopes in areas mapped as this soil
are aveas of Pierre clay that make up 5 to 10 percent of
some mapped areas.

Some of this soil is cultivated in the same way as are
adjacent areas of Winifred clay loam, 4 to 8 percent slopes,
and some is in native range. Where the vegetation has
been destroyed by cultivation, runoff is rapid and the un-
protected areas are highly susceptible to water erosion.
Consequently, this soil is best used for hay, pasture, or
native range where one of those uses is feasible. (Capa-

Figure 13.—Winifred clay loam, 4 to 8 percent slopes, is underlain
by shale at an average depth of 3 feet.

bility unit IVe-2, dryland; Clayey range site, 15 to 19
inches precipitation) )

Winifred cobbly clay loam, 2 to 8 percent slopes
(Wf.—This soil occurs in rolling areas, where it is closely
associated with Winifred clay loams. It is somewhat sim-
ilar to the soil described as representative of the Winifred
series, but it has pebbles and cobblestones on the surface
and is a little deeper to shale.

This productive soil is cultivated in the same way as are
areas of adjacent Winifred clay loams. Except for mow-
ing and raking hay and for combining short barley, the
cobblestones only slightly hinder the use of machines.
Wind and water erosion are likely in unprotected culti-
vated areas or where conservation practices are not ap-
plied, though the cobblestones provide some protection.
(Capability unit ITTe-2, dryland; Clayey range site, 15
to 19 inches precipitation) .

Winifred cobbly clay loam, 8 to 15 percent slopes
(Wh).—This soil is in strongly sloping and rolling areas,
generally below the edge of steep benches. Cobblestones
amount to 10 to 20 percent of the soil material, by volume,
and in some places a few stones are on the surface. In
other respects this soil has a profile similar to the one
described as representative of the Winifred series.



48 SOIL SURVEY SERIES 1959, NO. 42

This soil is best suited to pasture, hay, or native range.
Where the vegetation has been destroyed by cultivation,
runoff is rapid and water erosion is likely. The cobble-
stones and stones are numerous enough and large enough
to make tillage somewhat difficult. (Capability unit IVe-
2, dryland; %layey range site, 15 to 19 inches precipita-
tion

W)inifred-Judith clay loams (4 to 15 percent slopes)
(Wk).—This complex is on slopes at the edge of benches and
in uneven, rolling areas having remnants of small benches.
It consists mainly of Winifred soils and Judith soils that
are so intermingled that they cannot be shown separately
on the soil map. )

Winifred clay loam makes up 60 to 80 percent of this
complex; Judith soils, 20 to 40 percent of most mapped
areas; and Utica gravelly loam, 5 to 10 percent of some
mapped areas. The Judith soils are clay loam and gravel-
ly clay loam. They occur on the upper slopes at the edge
of benches and on the remnants of benches. Judith soils
are underlain by shale at a depth of 4 to 6 feet. Iixcept
for this depth to shale, the Judith gravelly clay loam has
a profile similar to the one described as representative of
the Judith series. The Winifred soil is on the lower slopes,
and the Utica soils are on the crests of slopes. The Wini-
fred soil is similar to the soil described as representative
of its series.

The Winifred soil is more productive than the Judith
soils because it is less sloping and can store more water,
But it is not practical to cultivate only the less strong
slopes, and the complex as a whole is best suited to hay,
pasture, or range. Unprotected cultivated aveas ave high-
ly susceptible to wind and water erosion. (Capability
unit IVe-2, dryland ; Clayey range site, 15 to 19 inches pre-
cipitation)

Winifred-Rhoades clay loams (2 to 8 percent slopes)
(Wm).—This complex is on foot slopes 300 to 500 feet long.
It consists mainly of Winifred clay and Rhoades clay loam
that are so intermingled that they cannot be shown sep-
arately on the soil map.

Winifred clay makes up 50 to 60 percent of each
mapped area of this complex; Rhoades clay loam, 30 to 50
percent of most mapped areas; and Laurel clay loam, 5 to
10 percent of some mapped areas. The Winifred soil occurs
on the convex slopes. Iixcept that its surface layer is clay
instead of clay loam, it has a profile that is similar to the
one described as representative of the Winifred series.
The Rhoades clay loam is mostly in swales and other low-
lying areas. It has a clay loam instead of a loam surface
layer, and it contains gypsum in the lower part of the sub-
soil, but in other respects its profile is similar to the one
described as representative of the Rhoades series. The
Lauvel soil occurs in small spots and is closely associated
with Rhoades clay loam. '

This complex as a whole can produce only fair yields of
small grain and hay. The Rhoades soil is less productive
than the Winifred soil because it is more slowly permeable
and contains less organic matter. The Laurvel clay loam
produces very little. The granular surface layer of these
soils is susceptible to wind erosion where the clean-culti-
vated fields are left bare. Because runoff is rapid on the
moderately sloping soils, water erosion is also a problem.

(Winifred part: capability unit ITTe-2, dryland ; Clayey
range site, 15 to 19 inches precipitation. Rhoades part:
capability unit ITTs-1, dryland ; Clayey range site, 15to 19
inches precipitation)

Winifred-Utica clay loams (15 to 35 percent slopes)
(Wn).—This complex is at the edge of steep benches that
extend into dissected areas of the uplands. It consists
mainly of Winifred clay loam and Utica soils that are so
intermingled that they cannot be shown separately on the
soil map.

Winifred clay loam makes up 50 to 80 percent of this
complex, and Utica soils make up 20 to 50 percent. Pierre
clay and Promise clay together amount to 10 to 20 per-
cent of some mapped areas. Pierre clay is on knolls below
the crests of benches, and Promise clay is on side slopes.
The Utica soils occur mostly on the crests and partly on
knolls and the tiny remnants of benches below bench
edges. They are generally gravelly and have a thinner
surface layer than is typical of Utica soils. The Winifred
clay loam occurs in the middle and lower parts of slopes.
It 15 less deep to shale than is typical of Winifred soils.
Very small seeps occur in some areas.

This complex is too steep and dissected for cultivation.
It 1s suited to range, but the complex as a whole produces
only fair yields of forage. The Winifred soil produces
much higher yields of forage than the Utica soils, .which
are droughty. The most desirable grasses can be main-
tained by good range management. (Winifred part:
capability unit VIe-3; Thin Clayey range site. Utica
part: capability unit VIe-6; Thin Clayey range site)

Woodhurst Series

The Woodhurst series consists of very dark colored
stony loams that are underlain by igneous rock. These
soils are on moderately steep and steep slopes in moun-
tainous areas. They developed under a dense cover of mid
and tall grasses, :

The Woodhurst soils are noncalcareous throughout.
They have a dark grayish-brown to very dark grayish-
brown surface layer that is about 1 foot thick. The blocky
subsoil is brown to dark grayish brown and about 1 foot
thick. It merges with the underlying igneous rock from
which the stony Joam or stony clay loam parent material
weathered.

The surface layer is single grained or has fine, crumb
structure. By volume, the stones amount to 20 to 40 per-
cent of the surface layer and 50 to 60 percent of the sub-
soil. Depth to bedrock ranges from 15 to 86 inches, but
the bedrock is weathered, and moisture penetrates into the
eracks and crevices to a depth of 3 feet to several feet.

These soils take in water moderately rapidly, are well
drained, and have fair moisture-storage capacity. The
supply of organic matter is good.

The Woodhurst soils have a thicker, darker colored sur-
face layer than the Blaine soils and are noncalcareous
throughout. Blaine soils have accumulated lime just
below the subsoil. Woodhurst soils have a higher per-
centage of stone than the Teton soils, which developed
from sandstone instead of igneous rock.

Woodhurst stony loam (8 to 50 percent slopes) (Wo).—
This soil oceurs in rolling to hilly, mountainous areas. Its
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profile is like the one described as typical of the Wood-
hurst series.

Included on the crests of steep slopes in areas mapped
as this soil are small areas of Spring Creek stony loam.

Woodhurst stony loam is too stony and, in many places,
too steep for cultivation. It is well suited to range and
produces good yields of desirable grasses if management, is
good. (atpabﬂity unit VIIs—l;%i]ty range site, 20 to 24
Inches precipitation)

Woodhurst-Alder stony complex (4 to 35 percent
slopes) (Wp).—This complex is in the foothills of the High-
wood Mountains on uneven, moderately steep or steep
slopes. It consists mainly of Woodhurst and Alder soils
that are so intermingled that they cannot be shown sep-
arately on the soil map.

The Woodhurst soils and Alder soils each make np 40
to 50 percent of any mapped area. Spring Creek stony
loam makes up 5 to 10 percent of some mapped areas and
occurs on ridges and crests. Rock crops out in very small
areas on ridges. The Woodhurst soils generally are stony
loams, and they occupy ridges, mounds, and small round
hills. Their profile is like the one deseribed as representa-
tive of the Woodhnrst series. The Alder soils are gen-
erally clay loam and stony clay loam; they occur in the
lower aveas. The clay loam has a profile that is similar to
the one described as representative of the Alder series.

This complex is too stony for cultivation, but as a whole,
it procluces good yields of desirable grasses if the range is
properly managed. Because the Alder soils are less stony
and store more moisture than the Woodhurst soils, they
produce a little more forage. The Spring Creek soil 1s
droughty. (Capability unit VITs-1; Silty range site, 20
to 24 inches precipitation)

Woodhurst-Loberg complex (15-+percent slopes)
(Wr).—This complex consists mainly of Woodhurst and
Loberg soils in small areas that are transitional between
woodland and grassland. These areas are on steep, hilly
slopes of the Little Belt Mountains. These soils are so
intermingled that they cannot be shown separately on the
soil map.

Woodhurst stony loam makes up 25 to 50 percent of the
complex; Loberg stony loam, 50 to 60 percent; and Co-
wood stony loam, § to 15 percent. The Loberg soil is in
densely wooded areas, and the Woodhurst soil is in grassed
areas that have open stands of timber intermingled
throughout. The Cowood stony loam is also in grass and
occupies the crests of steep slopes. The Woodhurst soil
has a profile that is similar to the one described as repre-
sentative of its series. The Loberg soil has thinner layers
and a less clayey and less blocky subsoil than is normal for
Loberg soils, and it is less deep to bedrock.

This complex is too steep and stony for cultivation, but,
it is suited to range and trees. The Woodhurst soil can
produce good yields of desirable forage plants if the range
is properly managed. The Loberg soil supports a good
stand of lodgepole pine and Douglas-fir. (Woodhurst
part: capability unit VIIs-1; Silty range site, 20 to 24
inches precipitation. Loberg part: capability unit VIe-
75 no range site assigned)

Woodhurst-Spring Creek stony complex (84 percent
slopes) (Ws).—This complex is in the choppy foothills im-
mediately below the Highwood Mountains. It consists
mainly of Woodhurst stony loam and Spring Creek stony
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loam that are so intermingled that they cannot be shown
separately on the soil map.

The Woodhurst soil and the Spring Creek soil each make
up 40 to 50 percent of most mapped areas. Castle clay and
Cheadle stony loam together amount to 5 to 20 percent of
some mapped areas. %)utcrops of shale and rocks are in
some small areas. The Spring Creek stony loam is on the
ridges, crests, and upper parts of hills, and the Woodhurst
stony loam is on the lower slopes and in saddles and swales.
The Woodhurst soil and the Spring Creek soil each have
a profile like the one described as representative of its re-
spective series. ‘

This complex is too steep and stony for cultivation.
It is used for range and can be kept in the most desirable
grasses if range management is good. The Woodhurst
soil produces higher yields than the shallow Spring Creek
soil. (Woodhurst part: capability unit VIIs-1; Silty
range site, 20 to 24 inchesg precipitation. Spring Creek
part: capability unit VIIs-2; Shallow range site)

Woodhurst-Teton-Cheadle soils (15+ percent slopes)
(Wi}, —This complex is high in the Highwood Mountains
on smooth, round, steep slopes. It consists mainly of
Woodhurst soils, Teton soils, and Cheadle soils that are
so intermingled that they cannot be shown separately on
the soil map.

Woodhurst stony loam makes up 30 to 40 percent of this
complex; Teton channery loam and stony loam, 23 to 85
percent; Cheadle stony loam, 20 to 80 percent. Spring
Creek stony loam accounts for 5 to 15 percent of some
mapped areas. The soils in this complex developed
mainly from weathered igneous rock and sandstone.
Woodhurst stony loam overlies igneous rock and has a
profile similar to the one described as representative of
the Woodhurst series. The Teton and Cheadle soils are
in areas where material weathered from sandstone is in-
termingled with material weathered from igneous rock.
The Teton soils are channery loam and stony loam. The
Cheadle soil is stony loam and occurs on ridges. Except
for texture and the underlying sandstone, the Teton and
Cheadle soils have profiles similar to the ones described
as representative of their respective series. In this com-
plex the sandstone underlying the Teton and Cheadle soils
has been under extreme heat and pressure and is, there-
fore, semimetamorphosed to quartzite.

This complex is too steep and stony for cultivation, but
it is suited to range. Under good range management,
desirable plants can be maintained and fairly good yields
of forage produced. The Cheadle soil is more droughty
than the Woodhurst and Teton soils and produces lower
yields. (Woodhurst part: capability unit VIIs-1; Silty
range site, 20 to 24 inches precipitation. Teton part:
capability unit VIs-1; Silty range site, 20 to 24 inches
precipitation. Cheadle part: capability unit VIIs-2;
Silty range site, 20 to 24 inches precipitation)

Use and Management of Soils

This section discusses the use and management of soils

for dryland and irrigated crops, for range, for trees and

shrubs in woodland and windbreaks, and for wildlife, It
also describes soil characteristics important to engineering
and gives information that is helpful in engineering work.
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Use and Management of Soils for Dryland
Crops*

About 85 percent of the cropland in the survey area is
used for small grain. Wheat, barley, and oats are grown,
but wheat occupies by far the largest acreage. The acre-
age in oats is small. Both winter wheat and spring wheat
are grown, but in recent years two-thirds of the acreage
in wheat has been in spring wheat.

This subsection hag four main parts. The first part
discusses general practices used in managing soils for dry-
land crops. The second part explains capability classifi-
cation and describes the classes, subclasses, and units of
soils used for dryland crops. In the third part each capa-
bility unit is described, its soils are listed, and its man-
agement is discussed. In the fourth part yields of the
principal dryland crops in the survey area are predicted
under two levels of management.

General practices of management

To be permanent, any system of agriculture must be
profitable and at the same time keep the soils capable of
continuous productivity. In the survey area the practices
used on the soils in dryland crops are for the purpose of
conserving moisture, controlling erosion, improving tilth,
and maintaining fertility and the supply of organic matter.
Some practices accomplish more than one purpose. Prac-
tices commonly used in the survey area arve discussed in
the following paragraphs.

CONTROLLING EROSION AND CONSERVING MOISTURE

Soil losses are low if living plants, or their residue, is
kept on the flelds. Except in areas of higher rainfall,
small grain is grown in alternate years so that moisture
is conserved. During the fallow season, the field is culti-
vated to control weeds. If fodder or silage can be used
to advantage, corn may be economically sushstituted for
fallow.

Tillage should be planned so that enough stubble is left
on the ground to prevent erosion and yet at seeding time
is not so heavy that it prevents a drill from operating
easily. This practice is called stubble mulching. The
amount of residue needed for protection varies with the
kind of soil. Implements with blades, shovels, or sweeps
are effective in keeping residue on the surface.

The effectiveness of stubble mulching depends on the
choice of tool; the speed, depth, and spacing of the tilling;
and the moisture content, texture, and compaction of the
soil. Enough residue must be left on the surface to protect
it. Otherwise, emergency tillage is required to make a
cloddy or ridged surface that resists soil blowing. More
specific information on stubble mulching can be obtained
from the county agent and technicians of the Soil Con-
servation Service.

Fields can be further protected by farming in alternate
strips of crops and fallow. Then through much of each
year the land is protected, and in a year following a severe
drought, when little stubble is produced, a field receives
more protection than it would if strips of crops were not
alternated with strips of fallow. The strips ave run as
nearly perpendicular to the prevailing wind as is practical.

1 By WenpELL THACKER, agronomist, Soil Conservation Service.

They average about 10 rods in width, but the width varies
with the kind of soil and the position of the field. _

On moderate slopes, contour strips reduce runoff and
the loss of soil and, by allowing more moisture to infiltrate
the soil, conserve moisture. The strips are separated by
grassed buffer strips that are at least 1 rod wide. These
bufter strips are generally placed in odd areas where the
slope breaks. The grass can be cut for hay or can be grazed
in gpring and fall.

Watercourses, or waterways, are planted to suitable
grasses to prevent gullies from forming. If a waterway
originates outside of a field but runs through it, the water-
way can be planted to suitable grasses so that gullies do
not form. Whenever grassed waterways arve crossed by
tillage implements, the implements must be raised. If
runofl originates on a field, erosion must be controlled on
the entire field by stubble mulching, stripcropping, estab-
lishing grass cover, or other means.  Most of the time grass
or a grass-legume mixture should be kept on soils that
have steep slopes, low natural fertility, low moisture-
storage capacity, and a texture that makes the soils
susceptible to blowing.

SUITABLE CROPPING SYSTEMS

The kind of cropping system, or rotation, commonly
used in the survey area depends on the amount of rainfall
normally received and the kind of crops needed. Most
farmers follow a small grain-fallow system in areas where
less than 18 inches of precipitation per year is normally
received. This system is good if suitable practices are used
to control erosion. If livestock are raised, however, the
farmer may find that corn in alternate years is more profit-
able than fallow.

In areas normally veceiving more than 18 inches of
precipitation, a 3-year rotation of small grain-small grain-
fallow can be used. The soils are improved if sweetclover
is planted with the small grain in the second year and is
plowed under for green manure early in the fallow year.

In tests at the Central Montana Branch of the Montana,
Experiment Station at Moccasin, the rotation that pro-
duced the highest yields was fallow-barley-spring wheat-
corn. After a year of fallow, barley was planted and har-
vested. The field was plowed in spring and planted to
wheat. After the wheat was harvested in fall, stubble
remained until the following spring, and then the field
was planted to corn.

MAINTAINING FERTILITY

The virgin soils in the survey area have enough natural
plant nutrients for plant growth, but fields that have been
cropped for many years are deficient in some nutrients,
notably phosphorus and nitrogen. If cropping continues
on soils that have been cropped for a long time, shortages
of other nutrients are likely.

Moderate additions of phosphate increase the yields of
small grain if the supply of moisture is adequate for good
crop growth. Additions of nitrogen, however, have not
increased yields of wheat after summer fallow in tests at
the Moccasin Experiment Station. Apparently, as much
nitrogen as the wheat can use builds up during the fallow
period. The wheat does not use much nitrogen, because
only a small amount of moisture is available. All fer-
tilizer for small grain should be applied in bands at the
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“level of the seed or immediately below it. Broadcasting
the fertilizer has not been effective.

Legumes use a large amount of phosphate, but a supply
that will last several years can be worked into the soil
before seeding. The soils should be tested to determine
the need for phosphate.

Dryland grasses respond to additions of nitrogen, par-
ticularly if the grasses are planted in wide rows and seed
is harvested. Moderate additions of phosphate are also
needed for good yields of grass.

Deficiencies in potassium and minor nutrients have not
been observed in the survey area.

Capability groups of soils

The capability classification is a grouping that shows,
in a general way, how suitable soils arve for most kinds of
farming or for other uses. It is widely used by farmers
and ranchers in planning how their Jand will be used and
how to conserve soil and water. It isa practical grouping
based on limitations of the soils, the risk of damage when
they are used, and the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels, the capability class, subelass, and unit. ight capa-
bility classes are in the broadest grouping and are desig-
nated by Roman numerals I through VIIL. In classI are
the soils that have few limitations, the widest range of use,
and the least risk of damage when they are used. The
soils in the other classes have progressively greater natural
limitations. In class VIII are soils and landforms so
rough, shallow, or otherwise limited that they do not
produce worthwhile yields of crops, forage, or wood
products.

The subclasses indicate major kinds of limitations within
the classes. Within most of the classes there can be up to
four subelasses. The subclass is indicated by adding a
small letter, ¢, 10, s, or ¢, to the class numeral, for example,
ITe. The letter ¢ shows that the main limitation is risk of
erosion unless close-growing plant cover is maintained;
w means that water in or on the soil will interfere with
plant growth or cultivation (in some soils the wetness can
be partly corrected by artificial drainage); s shows that
the soil 1s limited mainly because it is shallow, droughty,
or stony ; and ¢ indicates that the chief limitation is climate
that is too cold or too dry.

In class T there are no snbclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subclasses 1w, s, and ¢, because the soils
in 1t have little or no erosion hazard but have other limi-
tations that limit their use largely to pasture, range, wood-
land, or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to manage-
ment. Thus, the capability unit is a convenient grouping
of soils for many statements about their management.
Capability units are generally identified by numbers
assigned locally, for example, ITe~1 or I1Te-2.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their per-
manent limitations; but without consideration of major
and generally expensive landforming that would change
the slope, depth, or other characteristics of the soil; and

without consideration of possible but unlikely major

reclamation projects, - K
The grouping of soils for dryland farming differs from

that for irrigated farming. The descriptions of the

classes, subclasses, and units that follow are for dryland.

The term “dryland” appears only in the name of the capa-

bility units in classes IT, ITT, and IV because the units in

classes V, VI, VII, and VIII are not cultivated. Descrip-
tions of the grouping for irrigated farming are in the sub-
section “Use and Management of Soils for Irrigated

T »

Crops. CAPABILITY GROUPS OF DRYFARMED SOILS

Class I. Soils that have few limitations that vestrict their
use. (Nonein the survey area)

Class II. Soils that have some limitations that reduce
the choice of plants or require moderate conservation
practices.

Subclass ITe. Soils subject to moderate erosion if
they are not protected.

Capability unit ITe-1, dryland.—Deep, dark-
colored loams and clay loams mainly on gentle
slopes.

Capalljaility unit ITe-2, dryland.—Deep, dark-
colored, gravelly or cobbly clay loams on nearly
level to gentle slopes.

Capability unit ITe-3, dryland.—Deep, dark-
colored clays and silty clays on nearly level to
gentle slopes.

Subeclass ITw. Soils that have moderate limitations
because of excess water.

Capability unit ITw-1, dryland.—Deep, dark-
colored, imperfectly drained loams and clay
loams on low flood plains. :

Subclass ITc. Soils with moderate climatic limita-
tions.

Capability unit IIc-1, dryland.—Deep, black
loams and silt loams on gentle slopes.

Capability unit ITe-2, dryland.—Deep, dark-
colored, well-drained loams to silty clay loams
on nearly level slopes.

Class ITI. Soils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both.

Subclass ITTe. Soils subject to severe erosion if they
are cultivated and not protected.

Capability unit IITe-1, dryland.—Black, loamy
soils that are moderately deep on rolling up-
lands and deep on sloping fans.

Capability unit ITTe-2, dryland.—Dark-colored,
loamy soils that are moderately deep on rolling
uplands and deep on sloping fans.

Capability unit I1Te-3, dryland.—Dark-colored,
granular clays and silty clays on rolling up-
Jands and sloping fans.

Capability unit ITTe-4, dryland.—Dark-colored,
loamy soils that are moderately deep to shallow
on rolling uplands and gravelly soils on slop-
ing fans and benches.

Capability unit I1Ie-5, dryland.—Nearly level to
sloping soils that have a thick, black surface
layer and a claypan.
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Subclass ITTw. Soils that have severe limitations be-
cause of excess water.

Capability unit IT1Iw-1, dryland.—Deep, poorly
drained soils that are generally moderately wet.

Subelass I1Ts. Soils that have severe limitations of

moisture capacity or tilth.

Capability unit IITs-1, dryland.—Dark-colored
soils that have a moderately thick loamy sur-
face layer and a claypan.

Capability unit IIIs-2, dryland.—Moderately
deep, dark-colored clay loams underlain by
gravel on nearly level or gentle slopes.

Capability unit I1Is-8, dryland.—Deep, dark or
very dark colored cobbly or gravelly loams or
clay loams on nearly level or gentle slopes.

Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both. '

Subclass IVe. Soils subject to very severe erosion if
they are cultivated and not protected.

Capability unit IVe-1, dryland.—Black loams
and clay loams that are moderately deep on
strongly rolling uplands and deep on moder-
ately steep fans.

Capability unit IVe-2, dryland.—Dark-colored
clay loams, cobbly clay loams, and channery
loams that are moderately deep on rolling up-
lands and deep on moderately steep fans.

Capability unit IVe-3, dryland.—Black or very
dark colored, granular, sloping and moderately
rolling clays.

Capability unit IVe—4, dvyland.—Dark-colored,
granular, rolling clays and cobbly clays.

Capability wunit IVe-5, dryland—Moderately
deep to shallow, loamy soils on rolling uplands
and gravelly soils on moderately steep slopes.

Capability unit TVe-6, dryland.—Dark to moder-
ately light colored, droughty loams and clay
loams that have a thin surface layer and are
on gentle to moderate slopes.

Capability unit IVe-7, dryland.—Dark to mod-
erately light colored, moderately deep, gran-
ular clays on rolling uplands.

Subeclass IVw. Soils that have very severe limita-
tions for cultivation because of excess water.

Capability unit IVw-1, dryland.—Deep, dark-
colored, poorly drained soils on nearly level
or gentle slopes.

Subclass ITVs. Soils that have very severe limitations
of stoniness, low moisture capacity, or other soil
features.

Capability unit IVs-1, dryland.—Soils that have
a thin surface layer and a claypan.

Class V. Soils not likely to erode that have other limita-
tions, impractical to remove without major reclamation,
that limit their use lavgely to pasture or range, wood-
land, or wildlife food and cover.

Subclass V. Soils too wet for cultivation; drainage
or protection not feasible.

g&pa‘bi]ity unit Vw-1.—Loams and clay loams
with a high water table that is impractical to
lower.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and limit their

use largely to pasture or range, woodland, or wildlife
food and cover.

Subclass VIe. Soils severely limited, chiefly by risk
of erosion if protective cover is not, maintained.

Capability unit VIe-1.—Deep and moderately
deep, black loams, clay loams, and channery
clay loams on strong and steep slopes.

Capability unit VIe-2.—Black, granular clays
on rolling uplands.

Capability unit VIe-3.—Moderately dark colored
clays and dark colored heavy clay loams on
steep slopes.

Capability unit VIe—4.—Dark-colored light clay
loams on steeply rolling uplands.

Capability unit VIe-5.—Dark-colored, shallow,
channery, loamy soils on steep and moderately
steep slopes.

Capability unit VIe-6.—Loams that are clayey,
gravelly, cobbly, or channery over clay loam
shale or beds of pebbles mixed with material
finer than sand.

Capability unit VIe-7.—Deep and moderately
deep, light-colored loams and clay loams on
strong or steep slopes.

Capability unit VIe-8.—Dispersed clays and
soils that have a thin surface layer and a clay-
ban, .

Su‘bc]alss VIw. Soils severely limited by excess water
and generally unsuitable for cultivation.

Capability unit VIw-1.—Deep clays and loamy
soils that are poorly drained, likely to overflow,
or both. ’

Subclass VIs. Soils generally unsuitable for cultiva-
tion and limited for other uses by their moisture
capacity, stones, or other features,

Capability unit VIs-1.—Deep and moderately
deep, black stony Joams and stony clay loams
on moderate to steep slopes. '

Capability unit VIs-2.—Moderately deep, dark-
colored stony loams and stony clay loams on
nearly level to moderate slopes.

Capability wunit VIs-8.—Dark-colored, gently
sloping gravelly loams that are on nearly level
to gently sloping benches, have a thin surface
layer, and are shallow over cemented pebbles.

Capgblbi]i‘ty unit VIs—4.—Poorly drained, saline
soils.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major
reclamation, and that restrict their use largely to graz-
ing, woodland, or wildlife.

Subclass VIIs. Soils very severely limited by mois--
ture capacity, stones, or other soil features.

Capability unit VI1Is-1.—Moderately deep, black’
stony loams on moderate to steep slopes.

Capability unit VIIs-2.—Shallow, dark-colored
stony loams on moderate to steep slopes.

Capability unit VIIs-8.—Shallow and very shal-
low cobbly alluvial land.

Capability unit VIIs—+4.—Thin, strongly sloping
to steep clays that are underlain by clay shale.

Capability unit VIIs-5.~—Nearly barren, dis-
persed, strongly saline soils.
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Capability unit VIIs-6.—Shallow to moderately
deep, light-colored, stony, loamy soils on steep,
wooded slopes.

Class VIII. Soils and landforms that, without major
reclamation, have limitations that preclude their use
for commercial production of plants and restrict their
use to recreation, wildlife, water supply, or esthetic
purposes. :

Subclass VIIIs. Rock or soil materials that have
little potential for production of vegetation.

Capability unit VIIIs-1.—Barren shale, sand-
stone, limestone, and igneous rock in rough
terrain.

Management by dryland capability units

In this subsection each capability unit is described and
soils that make up the unit are listed. Soil qualities, such
as rate of water intake and water-storing capacity, hazard
of erosion, or other limitations are discussed. Some of
the suitable crops and cropping systems that particularly
fit each group of soils are mentioned.

CAPABILITY UNIT Ife-1, DRYLAND

This capability unit consists of deep, dark-colored loams
and clay loams on slopes that range from 0 to 4 percent.
The soils are— '

Danvers clay loam, 2 to 4 percent slopes.

Danvers-Judith clay loams, 2 to 4 percent slopes.

Danvers-Judith clay loams, shale substratum, 0 to 4 percent
slopes.

Fergus clay loam, 2 to 4 percent slopes.

Judith clay loam, 2 to 4 percent slopes.

Savage silty clay loam, 2 to 4 percent slopes.

Straw clay loam, 2 to 4 percent slopes.

Twin Creek loam, 2 to 4 percent slopes.

Winifred clay loam, 0 to 4 percent slopes.

These soils take in water readily, and they can hold
about 6 inches of available moisture in the top 3 feet.
Their natural fertility is high. The small amount of rain-
fall is the main limitation to production. The soils are
susceptible to wind erosion and, because of their slopes,
are moderately susceptible to water erosion.

Crops suited to these soils arve small grain, alfalfa, corn
for fodder and silage, and native and tame grasses. Trees
and shrubs planted for windbreaks grow well.

Alternating small grain and fallow, striperopping, and
stubble mulching are practices that control erosion and
weeds, store moisture, and maintain crop yields, Crop
residues left on or near the surface help to maintain the
organic-matter content and to protect these soils from
wind erosion.

CAPABILITY UNIT Ile-2, DRYLAND

This capability unit consists of deep, dark-colored, well-
drained cobbly clay loams and gravelly clay loams that
are nearly level or gently sloping. Slopes range from 0
to 4 percent. Enough pebbles and cobblestones are on the
surface and in the surtace layer to make tilling and har-
vesting difficult. The soils are—

Danvers cobbly ¢lay loam, 0 to 4 percent slopes.

Danvers gravelly clay loam, 0 to 4 percent slopes.

Danvers-Judith gravelly clay loams, 0 to 2 percent slopes
(Danvers part).

Judith-Danvers gravelly clay loams, 0 to 4 percent slopes
(Danvers part).

These soils absorb water readily, and they can store
about 4 inches of available moisture in the top 2 feet of
soil and an additional inch in the third foot. The cobble-
stones and pebbles slightly reduce the amount of moisture
these soils can store, as well as hinder tilling and harvest-
ing. Natural fertility is high, but the soils are moderately
susceptible to wind erosion.

Small grain, alfalfa, and tame and native grasses are
suitable crops. Trees and shrubs planted for windbredks
grow well,

Alternating grain and fallow, striperopping, and stub-
ble mulching are practices that control erosion, store mois-
ture, and increase yields. Crop residues on or near the
surface protect these soils from wind erosion.

CAPABILITY UNIT Ile~3, DRYLAND

The soils in this capability unit are deep, dark-colored,
well-drained clays or silty clays on nearly level to gentle
slopes. They are— .

Beckton-Savage complex (Savage part).
Promise clay, 0 to 2 percent slopes.
Savage silty clay, 0 to 2 percent slopes.
Savage silty clay, 2 to 4 percent slopes.
Terrad silty clay, O to 2 percent slopes.

These soils absorb water slowly but have excellent mois-
ture-storage capacity. They can store 6 to 7 inches of
available moisture in the top 3 feet of soil. Their natural
fertility is high. Because they arve clayey, however, till-
ing is difficult when the soils are too dry or too moist and
should not be done unless the content, of moisture is good.
Wind erosion is likely.

Suitable crops are small grain, corn for fodder or silage,
alfalfa, and tame and native grasses. ) '

A small grain alternated with fallow, striperopping,
and stubble mulching helps to control erosion, store mois-
ture, control weeds, and increase yields. Crop residues
left on or near the surface help to maintain organic-matter
content and to protect these soils from wind erosion.

CAPABILITY UNIT IIw-1, DRYLAND

This capability unit consists of deep, dark-colored, im-
perfectly drained loams and clay loams on low flood plains.
These soils have a water table that fluctuates between
depths of 2 and 5 feet. They are—

Gallatin clay loam.
Gallatin loam.
Slocum loam.

These deep, loamy soils, in addition to having a water
table that is sometimes high, are likely to be flooded occa-
sionally. They are high in fertility and organic-matter
content. They can hold 5 or 6 inches of available mois-
ture in the top 8 feet of soil. The soils are used mainly to
produce hay with or without irrigation. Although the
water table is generally beneficial, 1f it stays within 2 to
4 feet of the surface for long periods, alfalfa is short lived.

Suitable crops are mixed hay, native grasses on range,
tame pasture, alfalfa, and small grain.

A rotation of 2 years of a small grain followed by 3 to
5 years of hay is desirable for maintaining yields and con-
trolling weeds. A hay mixture that produces well is one
that includes adapted grasses, alfalfa, and another legume
less affected by the water table. Since the water table
varies, each plant in this mixture grows well when the
water table is at o depth suited to the plant. The water
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table is generally beneficial. Most areas can be drained
by open ditches or tile lines. Suitable for drained areas
are cropping systems and irrigation methods used on deep,
well-drained soils.

CAPABILITY UNIT Ilc-1, DRYLAND

This unit consists of deep, black loams and silt loams on
gentle slopes of the foothills where the growing season is
short. The soils are—

Adel silt loam, terrace.
Bridger loam, 2 to 4 percent slopes.
Raynesford and Adel loams, 2 to 4 percent slopes.

These soils have a high organic-matter content in their
virgin state. They take in water readily and can store
about 6 inches of available moisture in the top 3 feet of soil.
Some areas of these soils are exposed to wind erosion.

Small grain, alfalfa, and native and tame grasses are
suitable crops. Trees and shrubs can be grown in wind-
breaks or for esthetic purposes.

A small grain grown for 1 or 2 years and followed by
1 year of fallow in a stripcropping system helps to control
erosion, control weeds, store moisture, and maintain yields.
The content of nitrogen and of organic matter can be
maintained by seeding clover with the second year of grain
and plowing it under the following Jine. Decause these
soils have a short growing season, farm operations should
be timely.

CAPABILITY UNIT Ilc-2, DRYLAND

This capability unit consists of deep, dark-colored, well-
drained loams to silty clay loams on nearly level slopes.
The soils are—

Beckton-Danvers clay loams (Danvers part).
Danvers clay loam, 0 to 2 percent slopes.
Danvers-Judith clay loams, 0 to 2 percent slopes.
Fergus clay loam, 0 to 2 percent slopes.

Judith clay loam, 0 to 2 percent slopes.

Savage silty clay loam, 0 to 2 percent slopes.
Straw clay loam, 0 to 2 percent slopes.

Twin Creek clay loam, 0 to 2 percent slopes.

These soils take in water readily and can hold about
6 inches of available moisture in the top 8 feet of soil.
Their natural fertility is high. The amount of rainfall
is small and is the main factor that limits production.
Wind erosion is likely.

Suitable crops are small grain, alfalfa, corn for fodder
or silage, and native and tame grasses. Trees and shrubs
can be grown in windbreaks or for esthetic purposes.

Alternating small grain and fallow, stripcropping, and
stubble mulching are desirable for controlling erosion,
controlling weeds, storing moisture, and maintaining
yields. Crop residues left on or near the surface help
to maintain organic-matter content and to protect these
soils from erosion.

CAPABILITY UNIT Ille-1, DRYLAND

This capability unit consists of black loams and clay
loams that are more than 4 feet deep on fans and are 2
to 4 feet deep over limestone, shale, and sandstone on
uplands. Slopes generally range from 2 to 8 percent.
The soils are—

Adel loam, 2 to 8 percent slopes.

Alder clay loam, 2 to 8 percent slopes.

Alder-Maginnis channery clay loams, 2 to 8 percent slopes
(Alder part).

Raynesford and Adel loams, 4 to 8 percent slopes.

Skaggs clay loam, 4 to 8 percent slopes.

Teton loam, 2 to 8 percent slopes.

Teton-Cheadle channery loams, 4 to 15 percent slopes (Teton
part).

In undisturbed areas these black soils have a high
content of organic matter. They take in water réadily
and can hold about 6 inches of available moisture in the
top 3 feet. Some areas are susceptible to wind erosion.
Because of their slope, these soils are easily eroded where
snow melts rapidly or rains are intense.

Small grain, altalfa, and native and tame grasses are
suitable crops. Trees and shrubs planted for windbreaks
and for esthetic purposes grow well.

If a small grain 1s grown for 2 years in contour strips
and is followed by 1 year of fallow, erosion and weeds
are controlled, moisture is stored, and yields are main-
tained. The content of organic matter and nitrogen can
be maintained by sowing clover in the small grain dur-
ing the second year and plowing it under in June. Timely
farm operations are especially important because the grow-
ing season is short.

CAPABILITY UNIT Ille-2, DRYLAND

In this capability unit are dark-colored, loamy solls that
are clayey,silty, channery, or cobbly in some places. These
soils are more than 4 feet, deep on fans and terraces and are
2 to 4 feet deep on uplands, wherve they are underlain by
shale, sandstone, or 1gneous rock. They are mainly on
slopes of 4 to 8 percent. The soils are—

Absarokee clay loam, 2 to 8 percent slopes.

Absarokee-Cheadle channery loams, 2 to 8 percent slopes
(Absarokee part).

Absarokee-Maginnis channery clay loams, 2 to 8 percent slopes
(Absarokee part).

Chama clay loam, 4 to 8 percent slopes.

Chama-Midway clay loams, 4 to 8 percent slopes (Chama part).

Danvers clay loam, 4 to 8 percent slopes.

Danvers cobbly clay loam, 4 to 8 percent slopes.

Darret-Cheadle complex, 2 to 8 percent slopes (Darret part).

Tergus clay loam, 4 to 8 percent slopes.

Fergus silty clay loam, shale substratum, 2 {o 8 percent slopes.

Judith clay loam, 4 to 8 percent slopes.

Judith and Savage soils.

Savage silty clay loam, 4 to 8 percent slopes.

Twin Creek loam, 4 to 8 percent slopes.

Winifred clay loam, 4 to 8 percent slopes,

Winifred cobbly clay loam, 2 to 8 percent slopes.

Winifred-Rhoades clay loams (Winifred part).

These soils take in water readily and can store about 6
inches of available moisture in the top 3 feet of soil. Thelr
natural fertility is high. The soils are moderately sus-
ceptible to wind erosion. Because of their slope, they are
susceptible to water erosion, particularly when rains are
heavy or when snow melts rapidly.

These soils are suited to small grain, alfalfa, and tame
and native grasses. Trees and shrubs planted in wind-
breaks or for esthetic purposes can be grown successfully.

Alternating grain and fallow, striperopping, and stub-
ble mulching are desirable in controlling erosion, storing
moisture, and increasing yields. To keep the precipita-
tion where it falls, tillage operations should be on the con-
tour wherever feasible. Ieeping the crop residues on or
near the surface is necessary for protecting these soils
from wind and water erosion.

CAPABILITY UNIT Ille-3, DRYLAND

The soils in this capability unit are dark-colored, grann-
lar clays and silty clays that are more than 4 feet deep on
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sloping fans and are 2 to 4 feet deep over shale on rolling
uplands. The soils are—

Absarokee silty clay, 2 to 8 percent slopes.

Promise clay, 2 to 8 percent slopes,

Savage silty clay, 4 to 8 percent slopes.

Terrad clay, 2 to 8 percent slopes.

These fine-textured, granular, clayey soils absorb water
slowly and are susceptible to blowing. They can store 6
or 7 inches of available moisture in the top 8 inches of soil.
Because they are sloping, water erosion is a serious prob-
lem, especially during heavy rains.

Suitable crops ave small grain, alfalfa, and tame and
native grasses.

If a small grain is alternated with fallow, stripcropping
and stubble mulching are effective in lessening erosion
and in controlling weeds. Where feasible, contour strips
and grassed buffers help reduce runoff and erosion and
insure better yields over long periods.

CAPABILITY UNIT Ille-4, DRYLAND

This capability unit consists of dark-colored, loamy
soils that are 15 to 30 inches deep over shattered sandstone
or igneous rock and gravelly loams that are about the same
depth over pebbles mixed with material finer than sand.
These soils are on rolling uplands or sloping fans and
benches. The soils are—

Blaine-Spring Creek loams, 2 to 8 percent slopes.

Cheadle loam, 2 to 8 percent slopes.

Judith gravelly clay loam, 4 to 8 percent slopes.

Judith-Utica gravelly loams, 4 to & percent slopes (Judith
part).

These soils absorb water readily but are somewhat
droughty. They can store 2 to 4 inches of available mois-
ture 1 the loamy material above the gravel or the frac-
tured sandstone. They are moderately susceptible to wind
erosion and highly susceptible to water erosion.

Small grain, alfalfa, and native and tame grasses are
suitable crops.

To lessen erosion, control weeds, and maintain yields,
use contour stripcropping, stubble mulching, and a crop-
ping system in which 1 or 2 years of a small grain is al-
ternated with 1 year of fallow. Crop residues left on or
near the surface help to protect these soils from erosion.

CAPABILITY UNIT IIle-5, DRYLAND

In this capability unit are nearly level to sloping soils
that have a thick, black surface layer and a claypan. The
soils are—

. Blythe loam, 2 to 4 percent slopes.

Blythe loam, 4 to 8 percent slopes.

These soils have a fairly good supply of organic mat-
ter. They can store about 6 inches of available moisture
in the top 3 feet of soil. The loamy surface layer takes
in water readily, but the underlying claypan is slowly
permeable. Because of the claypan, runoff is considerable
during heavy or prolonged rains. Water erosion is a pro-
blem, particularly on the 4 to 8 percent slopes.

Small grain, alfalfa, and native and tame grasses are
suitable crops.

Eftective practices to reduce erosion, control weeds, store
moisture, and maintain yields are stripcropping and stub-
ble mulching and a cropping system in which 2 years of
a small grain are followed by 1 year of fallow. In addi-
tion, contour tillage and crop residues left on or near the

surface help to lessen runoff on the slopes of 4 to 8
percent.
CAPABILITY UNIT IIw-1, DRYLAND

This capability unit consists of deep, dark-colored,
poorly drained soils that ave silty clay to loam and are
generally moderately wet. The soils are—

Bowdoin silty clay, low clay variant.
Colvin-Lamoure clay loams.
Gallatin loam, clay substratum.

These soils have a high content of organic matter. The
choice of crops is limited by the fluctuating water table,
which is generally within 4 feet of the surface and aver-
ages about 214 feet. Drainage is needed in many areas
before these soils can be cultivated, but without drainage,
good pasture can be produced, for it benefits from sub-
irrigation.

Suitable crops are mixed hay, native and tame grasses,
and where the water table is more than 214 feet below the
surface, small grain. Because of the high water table,
alfalfa does not grow well.

A suitable cropping system that controls weeds, restores
nitrogen, and maintains yields is 5 to 7 years of grass-
legume hay followed by 2 years of a small grain.

CAPABILITY UNIT IIls-1, DRYLAND

The soils in this capability unit have a dark-colored,
moderately thick, loamy surface layer and a claypan.
Slopes are generally 0 to 4 percent. The soils are—

Beckton loam.

Beckton-Arvada clay loams (Beckton part). -
Beckton-Danvers clay loams (Beckton part).
Beckton-Savage complex (Beckton part).
Winifred-Rhoades clay loams (Rhoades part).

Because of their claypan, these soils absorb water slowly.
They can store about 6 inches of available moisture in the
top 3 feet of soil. Some water is lost in runoff, however,
because the rate of water intake is slow. The growth of
roots is impeded by the claypan and by the variable
amounts of salt in the lower subsoil.

Suitable crops are grass-legume hay, small grain, and
native and tame grasses.

If a small grain-fallow sequence is used, striperopping
and good stubble mulching help to control erosion, store
moisture, and control weeds. 8011tour strips are needed
on slopes of more than 4 percent. Crop residues left on or
near the surface help to control wind and water erosion.

CAPABILITY UNIT Ills-2, DRYLAND

This capability unit consists of dark-colored clay loams
that are underlain at a depth of 18 to 30 inches by mixed
gravel and sand or very gravelly sandy loam. Slopes are
generally 0 to 2 percent. The soils are—

Judith clay loam, low terrace.
Straw clay loam, gravelly substratum.

These soils take in water readily, but their moisture
storage capacity is moderately low. They can store only
3 to 5 inches of available moisture, the amount depending
on the depth to the underlying gravel. Crops on these
soils are more dependent on rainfall received during the
growing season than are crops on deeper soils that have
more moisture-storage capacity. Wind erosion is likely.

Suitable crops are small grain, alfalfa, corn for fodder
and silage, and native and tame grasses. Trees and shrubs
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grown in windbreaks and for esthetic purposes send their
roots down to moisture that is deep in the profile.

By alternating crops and fallow and by using striperop-
ping and stubble mulching, a limited amount of moisture
can- be-stored in these soils. ~In addition, these practices
lessen wind erosion and help to maintain yields. Crop
residues left on or near the surface are effective in con-
trolling wind erosion.

CAPABILITY UNIT IIIs-3, DRYLAND

This capability unit consists of dark or very dark
colored cobbly or gravelly loams or clay loams that are
underlain at a depth of 5 to 30 inches by pebbles mixed
with material finer than sand. Slopes are nearly level or
gentle. The soils are—

Danvers-Judith gravelly clay loams, 0 to 2 percent slopes
(Judith part).

Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Judith
part).

J u%ith)cobbly clay loam, 0 to 4 percent slopes.

Judith cobbly clay loam, low terrace, 0 to 4 percent slopes,

Judith gravelly clay loam, 0 to 2 percent slopes.

Judith gravelly clay loam, 2 to 4 percent slopes.

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes.

Judith-Danvers gravelly clay loams, 0 to 4 percent slopes
(Judith part).

These soils absorb water readily but are somewhat
droughty. They can store 2 to 4 inches of available mois-
ture in the fine material and about 14 inch in the top foot
of the gravelly material. Some of these soils have on the
surface pebbles and cobblestones that give some protec-
tion, but the soils are moderately susceptible to wind
erosion.

These soils are snited to small grain, mixed grass-legume
hay, corn for fodder and silage, and native and tame
grasses. Trees and shrubs can also be grown in
windbureals.

Desirable for reducing erosion, controlling weeds, and
maintaining yields is a cropping system in which 1 or 2
years of a small grain is followed by a year of fallow and
in which striperopping and stubble mulching are used.
Crop residues kept on or near the surface help to keep
wind and water erosion to a minimum.

CAPABILITY UNIT IVe-1, DRYLAND

This capability unit consists of black loams and clay
loams that are 20 to 40 inches deep over sandstone and
shale on the uplands and are more than 4 feet deep on the
fans. In most places slopes range from 8 to 15 percent.
The soils are—

Adel loam, 8 to 18 percent slopes.

Alder clay loam, 8 to 15 percent slopes.

Bridger loam, 4 to 15 percent slopes.

Raynesford and Adel loams, 8 to 15 percent slopes.
Teton loam, 8 to 15 percent slopes.

These black, loamy soils have a high content of organic
matter, and they absorb water readily. They can store
about 6 inches of available moisture in the top 3 feet of
soil. Because of their slopes, these soils are susceptible
to water erosion if they are cultivated.

Suitable crops for these soils are small grain, alfalfa,
and native and tame grasses.

If a small grain is grown for 1 or 2 years and is followed
by 1 year of fallow, stubble mulch and contour strips with
grassed buffers are most effective in lessening water ero-
sion, storing moisture, controlling weeds, and maintaining

yields. Crop residues on or near the surface help to pre-
vent washing. Timely farm operations are needed be-
cause the growing season is short.

CAPABILITY UNIT IVe-2, DRYLAND

This capability unit consists of dark-coloved, slopin%
and strongly sloping clay loams, cobbly clay loams, anc
channery loams. These soils are 20 to 40 inches deep over
shale and sandstone on uplands and more than 4 feet deep
on fans, They are—
Absarokee clay loam, 8 to 15 percent slopes.
Absarokee-Cheadle channery loams, 8 to 15 percent slopes,
eroded (Absarokee part).
Chama-Midway clay loams, 8 to 15 percent slopes (Chama
part).
Danvers cobbly clay loam, 8 to 15 percent slopes.
Darret clay loam, 8 to 15 percent slopes.
Tergus clay loam, 8 to 15 percent slopes.
‘Winifred clay loam, 8 to 15 percent slopes.
Winifred cobbly clay loam, 8 to 15 percent slopes.
Winifred-Judith clay loams.

These soils absorb water at a moderately slow rate and
can hold 4 to 6 inches of available moisture. Their nat-
ural fertility is high. Because of the slopes, water erosion
is a very serious problem in cultivated areas.

These soils are best suited to range or pasture, but if
management is good, small grain and alfalfa can be grown.

If o small grain is alternated with fallow, and contour
strips, grassed buffers, and stubble mulch are used, erosion
is reduced, moisture is stored, weeds are controlled, and
yields are maintained. Crop residues left on or near the
surface also reduce erosion.

CAPABILITY UNIT IVe-3, DRYLAND

Castle clay, 4 to 15 percent slopes, is the only soil in this
capability unit. It is a black or very dark colored soil
that is 18 to 40 inches deep over clay shale. Slopes are
complex. '

This granular clay contains only a moderate amount of
organic matter. It takes in water slowly and can store 4
to 6 inches of available moisture. Because of the slopes
and the slow rate of water absorption, runoff is consider-
able during heavy rains and when snow melts rapidly.
Water erosion is a serious problem in cultivated areas.
The growing season on this soil is slightly more than
95 days. _

Alfalfa, native and tame grasses, and small grain are
suitable crops. '

Frosion is lessened, weeds are controlled, and yields are
maintained by using a cropping sequence of 1 or 2 years of
a small grain and 1 year of fallow, and supplementing
this by contour strips and grassed buffers, and by stubble
mulch. XKeeping crop residues on or near the surface also
helps to protect this soil from water erosion.

CAPABILITY UNIT IVe-4, DRYLAND

This capability unit consists of dark-colored, granular,
rolling clays and cobbly clays that are 2 to 4 feet deep over
shale. The soils are—

Promise clay, 8 to 15 percent slopes.

Promise cobbly clay.
Terrad clay, 8 to 35 percent slopes.

These dark-colored, granular clays absorb water slowly
and release it slowly to plants. They can store 5 to 7
inches of available moisture. Because texture is generally
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fine, the soils should be tilled only when the content of
moisture is good. Because of the slopes and slow rate of
water intake these soils ave highly susceptible to water
erosion, especially in cultivated areas.

Suitable crops are native and tame grasses, mixtures of
grasses and legumes, and small grain.

Issential for controlling erosion, if a small grain-fallow
- cropping system is used, are contour strips, preferably
with grassed buffers, and stubble mulch. These measures
are also desirable for storing moisture and controlling
weeds. Wind and water erosion are lessened by keeping
crop residues on or near the surface.

CAPABILITY UNIT IVe-3, DRYLAND

This capability unit consists of dark-colored, loamy soils
over sandstone, limestone, and soft shale, and of gravelly
and nongravelly loamy soils over pebbles mixed with ma-
terial finer than sand. All these soils are on uplands, and
the material underlying them is at a depth of 15 to 30
inches. The soils are—

Cheadle loam, 8 to 15 percent slopes.

Judith-Utica gravelly loams, 8 to 15 percent slopes (Judith
art).

Slg;,rgs? clay loam, 8 to 15 percent slopes.

Skaggs loam,

Twin Creek loam, 8 to 15 percent slopes.

These dark-colored, loamy soils have only a moderate
supply of organic matter. They absorb water fairly
reaclily and can store 2 to 4 inches of available moisture.
Because of their slopes, however, these soils are highly sus-
ceptible to water erosion.

mall grain, alfalfa, and native and tame grasses are
suitable crops.

Essential for preventing erosion, if a grain-fallow crop-
ping system is used, are contour stripcropping, preferably
with grassed buffers, and stubble muiching. These prac-
tices are also effective in storing moisture, controlling
weeds, and maintaining yields.

CAPABRILITY UNIT IVe-6, DRYLAND

This capability unit consists of dark to moderately light
colored, loamy soils and gravelly or channery, loamy soils
that have a thin surface layer. The loamy soils are under-
lain by sandstone, igneous rock, or hard or soft shale at a
depth of 12 to 20 inches, and the gravelly or cha,nneyy,
loamy soils are underlain by pebbles mixed with material
finer than sand at a depth of about 10 inches. These soils
occur mainly on slopes of 2 to 8 percent. They are—

Absarokee-Cheadle channery loams, 2 to 8 percent slopes
(Cheadle part). .

Absarokee-Maginnig channery clay loams, 2 to 8 percent slopes
(Maginnis part).

Alder-Maginnis channery clay loams, 2 to 8 percent slopes
(Maginnis part).

Bainville loam,

Chama-Midway clay loams, 4 to 8 percent slopes (Midway
part).

Cheadle channery loam, 2 to 8 percent slopes.

Darret-Cheadle complex, 2 to 8 percent slopes (Cheadle part).

Judith-Utica gravelly loams, 4 to 8 percent slopes (Utica part).

Utica gravelly loam, 2 to 8 percent slopes.

Utica-Judith gravelly loams, sandy substratum.

These soils absorb water at a moderate to moderately
rapid rate, but they are droughty, for they can store only
114 to 314 inches of available moisture. The nongravelly
solls are more susceptible to erosion than are the gravelly
ones.

Suitable crops are native and tame grasses, mixtures of
grasses and legumes for hay and pasture, and small grain.

If a small grain is grown for 1 or 2 years and is followed
by 1 year of fallow, erosion is lessened and weeds are con-
trolled by using contour strips, preferably with grassed
buffers, and stubble mulch. These practices also help to
store moisture. Crop residues kept on or near the surface
help to protect these soils from wind and water erosion.

CAPABILITY UNIT IVe-7, DRYLAND

Pierre clay, 2 to 8 percent slopes, is the only soil in this
capability unit. It is a dark to moderately light colored,
granular clay that is on gentle or moderate slopes of rolling
uplands and is 30 inches deep over clay shale.

This soil absorbs water slowly and can store 3 to 5 inches
of available moisture. It is difficult to work and. should
be tilled only when the content of moisture is good. Be-
cause of the slow rate of water intake and the fine, granular
structure, both wind and water erosion are serious prob-
lems in cultivated areas.

Suitable crops are grass-legume hay, native and tame
grasses, and small grain.

If a small grain-fallow cropping system is used, the
combined protection of contour strips, preferably with
grassed bu%fers, and stubble mulch helps to control erosion,
store moisture, control weeds, and maintain yields. Crop
residues kept on or near the surface help to protect this
soil from wind and water erosion,

CAPABILITY UNIT IVw-1, DRYLAND

Fargo-Hegne silty clays are the only soils in this capa-
bility unit. They are deep, dark-colored, poorly drained
soils on nearly level or gentle slopes.

‘These poorly drained silty clays have a fairly good
supply of organic matter. Drainage, which may be diffi-
cult, 1s needed in most areas if these soils are cultivated.
Drainage, however, may not be desirable, for in their
natural condition these soils provide good subirrigated
pasture. They should be tilled only when the content of
moisture is good.

Without drainage, native grasses and sedges ave the only
suitable crops, but grass-legume hay and small grains are
suitable in drained areas. Alfalfa does not last long unless
these soils have been well drained.

In drained areas a suitable cropping system is 5 to 7
years of hay, 1 year of fallow, and then 1 or 2 years of
a small grain. This system controls weeds, restores nitro-
gen, and maintains yields.

CAPABILITY UNIT IVs-1, DRYLAND

This capability unit consists of soils on fans, terraces,
and to a lesser extent, on uplands. These soils have a thin
surface layer and a claypan. Generally, they are inter-
mingled with soils that have a moderately thick surface
lIayer and a claypan. Slopes range from 0 to 6 percent.
The soils are—

Arvada-Beckton cobbly clay loams.
Arvada-Laurel complex (Arvada part).
Beckton-Arvada clay loams (Arvada part).
Rhoades-Arvada complex,

These soils take in water slowly because they have a sub-
soil of dispersed clay. Some moisture is lost in runoff.
The content of organic matter is low. Unprotected areas
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are moderately susceptible to wind and water erosion.
Yields are moderately low.

Suitable crops are grass-legume hay and native and
tame grasses. A small grain generally 1s not suitable, but
it may be grown with hay when the hay is reestablished.
In areas where it is feasible, flood irrigation improves
yields of hay and pasture.

CAPABILITY UNIT Vw-1

Only Gallatin soils, wet, are in this capability unit.
They are loams and clay loams that have a high water table.
The water table fluctuates between a few inches of the
surface and 214 feet.

These soils arve fairly deep and have a high content of
organic matter, but their water table keeps them from
being suitable for cultivation. They occur along streams
in small areas where drainage ordinarily is not feasible.
These soils, however, abundantly produce water-tolerant
grasses and sedges, which are grazed.

The chief management need is regulating grazing so
that only about half of the current growth of desirable
plants is used. Then the plants retain their vigor and
produce some seed. For further information on range
management refer to the subsection “Use and Manage-
ment of Soils for Range.” These soils are in the Wetland

range site.
CAPABILITY UNIT Vle-1

This capability unit consists of black loams, clay loams,
and channery clay loams that are 20 to 40 inches deep over
shale, sandstone, or limestone on uplands and are more
than 4 feet deep on fans. Slopes range from 8 to 35
percent. The soils are—

Alder-Maginnis complex, 8 to 35 percent slopes (Alder part).
Maginnis-Alder channery clay loams (Alder part).
Skaggs-Cheadle complex (Skaggs part).

Skaggs-Raynesford loams, 8 to 85 percent slopes.
Skaggs-Duncom-Hughesville complex (Skaggs part).

These soils have some qualities favorable for cultiva-
tion, but their steep slopes and other characteristics make
them best suited to native range. The soils absorb water
readily if the plant cover is good. They can store 4 to 6
inches of available moisture.” Roots penetrate easily and
deeply. On the other hand, these soils are on steep and
moderately steep slopes, some of which are dissected by
coulees, and they are intricately mixed with shallow or
stony soils. The soils erode easily if they are not pro-
tected, but they are well suited to native grasses and other
range plants. Yields are high under good management.

The chief management need is maintaining a good cover
of desirable grasses. This can be partly done by regulat-
ing grazing so that not more than half of the current
growth of desirable plants is grazed. Under this regula-
tion and other good management, desirable grasses remain
in the cover, and they may become dominant.

Most of the acreage of these soils has been left in native
grasses, which is their best use. A few small areas are
meluded in cultivated fields on more gentle slopes so that
the fields can be more regular in shape. Native grasses
are better suited to reseeding than introduced grasses.
Sites suitable for farm ponds are available. These soils
are in the Silty range site, 20 to 24 inches precipitation.

CAPABILITY UNIT VIe-2

This capability unit consists of black, granular clays
that are 18 to 40 inches deep over clay shale on rolling

uplands where most slopes range from 15 to 35 percent.
The soils are—

Castle clay, 15 to 85 percent slopes.

Castle complex.

These soils are high in organic-matter content, and they
retain their plant nutrients well. They have good mois-
ture-storage capacity, but they absorb water slowly because
they consist of clay. Root penetration is more difficult
in these soils than in lighter textured ones. Also, roots
are damaged by the expansion and contraction caused by
webting and drying.

Because slopes are steep and irregular, these soils are
not suitable for cultivation. They are best suited to native
grasses and produce well if they are carefully managed.

The chief management need is a good plant cover that
is effective in controlling runoff and erosion. Regulated
grazing, besides maintaining a protective cover, permits
the more desirable, higher producing grasses to remain in
the cover, and even to become the dominant vegetation.

By permitting only half of the current growth of the
desirable grasses to be grazed and by other good manage-
ment, the vigor of plants is retained and seed is produced.
Sites for farm ponds are available on these soils. The
soils of this capability unit are in the Clayey range site,
20 to 24 inches precipitation.

CAPABILITY UNIT VIe-3

This capability unit consists of dark to moderately dark
colored clays and dark colored heavy clay loams. The
clays are 15 to 80 inches deep over clay shale, and the
clay loams are 2 to 3 feet deep over shale. These soils are
steeply rolling and have slopes of 8 to 35 percent. They
are—

Lismas-Pierre clays (Pierre part).
Pierre clay, 8 to 35 percent slopes.
Winifred-Utica clay loams (Winifred part).

These soils absorb water at a slow or moderately slow
rate, but if the plant cover is good, good use is made of
moisture that falls as snow or rain. Runoff is rapid duar-
ing intense rains, especially where plant cover has been
depleted. These soils can store 4 to 5 inches of available
moisture, but shallow-rooted plants do not send their roots
deep enough to obtain the moisture they need. Because
slopes are steep and irregular and are dissected by coulees,
these soils are not suitable for cultivation. They are best
used for native grasses. Under good management, good
to fair yields of forage are produced.

A good plant cover reduces runoff and controls erosion.
Only half of the current growth of the desirable grasses
should be grazed. Then plants retain their vigor and
produce seed that veplenishes the stand of desivable
grasses. '

Native grasses ave best for reseeding range on these soils.
Sites are available for farm ponds and for wildlife aveas.

CAPABILITY UNIT VIe—4

This capability unit consists of dark-colored light clay
loams that are 20 to 40 inches deep over shale on hilly up-
lands and foot slopes. Some of the soils are channery.
The soils in this unit are—

Darret-Cheadle complex, 8 to 35 percent slopes (Darret part).
Maginnis-Absarokee channery clay loams (Absarokee part).

These soils absorb water readily if they have a good

plant cover. They can store 3 to 5 inches of available
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moisture. They have a moderate supply of organic mat-
ter and retain plant nutrients well. Roots penetrate these
soils easily.

Because these soils occur in narrow, irregularly shaped
areas on strong or steep slopes, some ot which are dissected
with coulees, they are not suitable for cultivation. Un-
protected areas erode easily. Native range is the best use
and produces good to fair yields under good management.

The chief need is maintaining a good composition of
desirable plants. A good plant cover lessens runoff and
erosion. Grazing should be regulated so that only half of
the current growth of desirable grasses is used. The re-
maining half protects the soils and enables seed to be pro-
duced. Where reseeding is necessary, use native grasses.
Sites for farm ponds are available. These soils are in
the Silty range site, 15 to 19 inches precipitation.

CAPABILITY UNIT VIe-5

This capability unit consists of shallow, dark-colored,
channery, loamy soils that are 5 to 12 inches deep over
hard shale and sandstone and occur on steep and moder-
ately steep slopes of rolling and hilly uplands. The soils
are—

Absarokee-Cheadle channery loams, 8 to 15 percent slopes,
eroded (Cheadle part).

Alder-Maginnis complex, 8 to 85 percent slopes (Maginnis
part).

Mz)igim)lis-Absarokee channery clay loams (Maginnis part).

Maginnis-Alder channery clay loams (Maginnis part).

'J.‘eton-glheadle channery loams, 4 to 15 percent slopes (Cheadle
part).

These soils have low moisture-storage capacity. Much
of the rain runs off, and some of the snow blows off. The
surface layer is thin, and the organic-matter content is
low. TRoots penetrate into the fine material between the
weathered fragments of rock.

Because these soils are steep and shallow or very shal-
low, they are not suitable for cultivation. Their best use
is for range, but yields of forage are low.

The chief management need is maintaining a desirable
composition of good forage plants. Because of the steep
slopes, reseeding is difficult but can be done in most places.
Native grasses grow best.

CAPABILITY UNIT VIe-6
This capability unit consists of strongly sloping to steep
soils that have a thin surface layer. These solls are under-
lain by clay loam shale or by pebbles mixed with material
finer than sand. The soils are— )
Chama-Midway clay loams, 8 to 15 percent slopes (Midway
part). .
Cheadle-Big Timber-Rock outerop complex (Big Timber part).
Cheadle channery loam, 8 to 15 percent slopes.
Darret-Utica complex.
Judith-Utica gravelly loams, 8 to 15 percent slopes (Utica
part).
Maginnis cobbly clay loam.
Midway clay loam.
Midway-Shale outerop complex (Midway part).
Utica gravelly loam, 8 to 35 percent slopes.
Winifred-Utica clay loams (Utica part).

These soils are low in organic-matter content. Because
slopes are strong or steep, much rainwater runs off. Also,
much snow blows off the west-facing slopes. Because so
muech moisture is lost and because the amount of soil mate-
rial is small, these soils are droughty and are not suitable

for cultivation. They are suitable for grazing, but only
low yields of forage can be expected.

Although the native plant cover is sparse in places, it
ig effective in reducing runoff and controlling erosion.
Good management in which only half of the current
growth of desirable grasses is grazed permits the plants
to retain their vigor and produce enough seed to ve-
plenish the stands. Native grasses are best for reseeding.

CAPABILITY UNIT VIe-7

This capability unit consists of loams and clay loams
that are more than 20 inches deep over sandstone, lime-
stone, shale, or igneous rock. These soils are wooded and
occur in mountainous areas, mainly on slopes of 8 to 25
percent. They are—

Hughesville-Duncom complex (Hughesville part).

Loberg stony loam.

Loberg-Sapphire complex,

Sapphire soils.

Sapphire-Cheadle complex (Sapphire part).
Skaggs-Duncom-Hughesville complex (Hughesville part).
‘Woodhurst-Loberg complex (Loberg part). )

In places where the native trees remain, these soils
take in water readily and have good to fair moisture-
storage capacity. They can hold about 4 inches of avail-
able moisture in the top 2 feet of soil and variable amounts
below. The tree roots penetrate into the sandstone and
shale material to some extent and take in moisture that has
penetrated into the bedrock.

In places where trees remain,.these soils do not erode.
The cover, including forest litter, helps the soils to act as
a reservoir that regulates the release of melted snow and
rainwater to streams. It also helps take in water that
replenishes the underground supply. Where the cover has
been destroyed, however, these soils are susceptible to ero-
sion and flooding.

The chief management need is maintaining the native
cover. Good woodland management, including protection
from fire, diseases, and insects, is most important.

CAPABILITY UNIT VIe-8

In this capability unit are soils that have a thin surface
layer and a claypan and soils that consist of dispersed
clay. Slopes range from 2 to 15 percent. The soils are—

Arvada-Terrad clays. '
Clayey alluvial land.

Because of the clay or dispersed clay these soils take in
water slowly or very slowly. Much water is lost through
runoff from the more sloping areas. The organic-matter
content islow. Roots cannot penetrate deeply.

Grazing is the best use, but only small to moderately
small yields of forage can be produced.

The chief management need is maintaining a desirable
composition of good forage plants. If only half of the

rcurrent growth of the desirable vegetation 1s grazed, the

plants retain their vigor, produce seed, and help to reduce
runoft and erosion.

Native grasses are best for reseeding range. For fur-
ther information on range management refer to the sub-
section “Use and Management of Soils for Range.” These
soils are in the Dense Clay range site.

CAPABILITY UNIT VIw-1

This capability unit consists of deep clays and loamy
soils that are poorly drained, subject to flooding, or both.
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These soils occur in ponded areas and in narrow bottoms
where stream channels meander from one side to the other.
Small areas of well-drained soils oceur at the outer edges
of the narrow bottoms. The soils in this unit are—

Dimmick clay.

Gallatin and Raynesford loams.

Wet land.

The amount of overflow in the ponded areas varies with
the seasons and from one area to another. In some places
where water stands part of the time, there is little or no
vegetation, but generally water-tolerant grasses and sedges
grow well in ponded areas and in the flooded bottoms,

Becduse these soils are wet, flooded, and dissected by
streams, they are not suitable for cultivation. They are
best suited to grazing, but the grazing should be regulated
so that not more than half of the current growth is grazed.
Then the plants retain their vigor and produce seed.

In some years hay can be cut in the ponded areas and
in the higher lying area at outer edges of the flooded bot-
toms. Sites are available for farm ponds and for wildlife
areas. This capability unit is in the Subirrigated range
site.

CAPABILITY UNIT VIs-1

This capability unit consists of deep and moderately
deep, black stony loams and stony clay loams on uplands
and fans that have slopes mainly ranging from 4 to 15
percent. The soils are—

Alder stony clay loam, 8 to 15 percent slopes.

Bridger stony loam.

Duncom-Skaggs-Rock outcrop complex (Skaggs part).

Judith and Raynesford stony loams, 2 to 8 percent slopes.

Judith and Raynesford stony loams, 8 to 15 percent slopes.

Little Horn stony loam,

Raynesford and Adel stony loams, 4 to 15 percent slopes.

Skaggs stony clay loam.

Skaggs-Duncom stony clay loams (Skaggs part).

Teton-Adel stony loams.

Teton-Cheadle stony loams, 4 to 15 percent, slopes (Teton part).

Teton-Cheadle stony loams, 15 to 35 percent slopes (Teton
art).

prgdh)urst-Teton-Cheadle soils (Teton part).

Where the plant cover is good, these soils absorb water
readily. They average about 80 inches in depth to rock or
very coarse materials and can store about 4 inches of avail-
able moisture. They are generally not suited as cropland,
because they are stony, but the growth of native grasses
and other range plants is good. o '

The chief management need is maintaining a desirable
composition of good range plants. Ifa good plant cover is
maintained, there is little or no erosion hazard. Stones
on the surface make reseeding more difficult and costly
than on nonstony soils, but these soils can be reseeded if
the plant cover is destroyed. Native grasses should be
used for reseeding. Sites are available for farm ponds and
wildlife areas. Most of these soils are in the Silty range
site, 20 to 24 inches precipitation.

CAPABILITY UNIT VIs-2

This capability unit consists of moderately deep, dark-
colored stony loams and stony clay loams on uplands and
benches. The average depth of these soils is 24 inches.
Slopes range from 2 to 15 percent. The soils are—

Absarokee-Cheadle stony loams (Absarokee part).
Blaine-Spring Creek stony loams (Blaine part).

Danvers stony clay loam, 2 to 4 percent slopes.
Darret stony clay loam.

Spring Creek-Blaine stony loams (Blaine part).
Utica-Judith stony loams.

If the plant cover is good, these soils take in water read-
ily. They can store 3 to 4 inches of available moisture.

Because they are stony, these soils are not suited as crop-
land, but they support a good growth of grasses and other
range plants.

The chief management need on these soils is maintain-
ing a desirable composition of range plants. If a good
plant cover is maintained, there is little or no erosion haz-
ard. Stones on the surface make reseeding difficult and
more costly than on nonstony soils, but these soils can be
reseeded if the plant cover is destroyed. Native grasses
are needed for reseeding. The soils in this unit are in the
Silty range site, 15 to 19 inches precipitation.

CAPABILITY UNIT VIs-3

In this capability unit are gravelly loams that are under-
lain by cemented pebbles of limestone at a depth of 4 to
20 inches. These soils occur on nearly level to gently slop-
ing benches. They are—

Ashuelot gravelly loam.
Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Ashuelot
part).

These Ashuelot soils are droughty because they are shal-
low and contain much gravel. Tn some places where they
are intermingled with Judith soils, they are cultivated,
but separate areas of the Ashuelot soils are suitable only
for grazing, and they produce moderately small amounts
of forage. Native grasses should be used for reseeding
the range. For further information on management refer
to the subsection “Use and Management of Soils for
Range.” The soils in this unit are in the Shallow range
site. ‘

CAPABILITY UNIT VIs—

This capability unit consists of poorly drained, saline
soils in upland swales, on slopes, in narrow strips along
drainageways, and in a few broader areas on terraces.
These soils are—

Arvada-Beckton complex, saline.
Loamy alluvial land.
Saline land.

Because these soils have a high water table and a high
salt content, they are not suitable for cultivation. Where
tillage is possible, it only worsens drainage and salinity.
These soils ave best sunited for grazing and for producing
small amounts of hay.

Good conservation on the higher lying, adjoining up-

. lands lessens the amount of runoff that flows onto these

soils and the amounts of water and salts that concentrate.
If grazing is regulated so that only half of the current
growth of desirable plants is used, the remaining plants
retain their vigor and produce seed. The more vigorous
the growth of water- and salt-tolerant plants, the more
excess salt and water are taken from the soil. In this way
the water and salt problem is kept in check by the vigorous
rowth of native plants. These soils are in the %a]ine
ubirrigated range site.

CAPABILITY UNIT VIIs-1

In this capability unit are black stony loams that are in
mountainous areas and are more than 20 inches deep over
igneous rock or sandstone. Slopes range from 8 to 50
percent. The soils are—
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‘Woodhurst stony loam.

Woodhurst-Alder stony complex.

Woodhurst-Loberg complex (Woodhurstpart).
Woodhurst-Spring Creek stony complex ( Woodhurst part).
Woodhurst-Teton-Cheadle soils (Woodhurst part).

These soils take in water readily and are well supplied
with organic matter. Because they contain many stones,
the soils can store only 3 to 4 inches of available moisture.
They are too stony for cultivation but support a good
growth of grasses and other range plants.

If grazing is regulated so that only half the current
growth of desirable plants is grazed, the remaining plants
retain their vigor and produce seed. Reseeding is very
difficult on these stony soils. The soils in this unit ave in
the Silty range site, 20 to 24 inches precipitation.

CAPABILITY UNIT VIIs-2

This capability unit consists of dark-colored stony
loams and other stony soils that ave underlain by sand-
stone, limestone, or igneous vock at a depth of 8 to 18
inches. These soils are on slopes that range generally
from 8 to 35 percent, and they are generally closely inter-
mingled with deeper soils. The soils are—

Absarokee-Cheadle stony loams (Cheadle part).

Blaine-Spring Creek stony loams (Spring Creek part).

Cheadle-Big Timber-Rock outcrop complex (Cheadle part).

Cheadle stony loam.

Cheadle-Rock outerop complex (Cheadle part).

Cheadle-Duncom-Rock ‘outcrop complex (Cheadle and Duncom
parts).

Darret-Cheadle complex, 8 to 35 percent slopes (Cheadle part).

Duncom stony loam.

Duncom-Rock outerop complex (Duncom part).

Duncom-Skaggs-Rock outerop complex (Duncom part).

Hughesville-Duncom complex (Duncom part).

Sapphire-Cheadle complex (Cheadle part),

Skaggs-Cheadle complex (Cheadle part).

Skaggs-Duncom stony clay loams (Duncom part).

Skaggs-Duncom-Fughesville complex (Duncom part).

Spring Creek-Blaine stony loams (Spring Creek part).

Teton-Cheadle stony loams, 4 to 15 percent slopes (Cheadle
part),

Teton-Cheadle stony loams, 15 to 85 percent slopes (Cheadle
part).

Woodhurst-Spring Creek stony complex (Spring Creek part).

Woodhurst-Teton-Cheadle soils (Cheadle part).

These soils take in water veadily, but they are shallow
and have low moisture-storage capacity. Their surface
soil is thin but contains an adequate supply of organic
matter.

These soils are too stony, too steep, and too droughty
for cultivation and are best suited to grazing, but they
produce fairly low yields of forage.

If a good plant cover is maintained, erosion is not a
problem. The chief management need is maintaining the
proper plant composition by regulated grazing. Only
half of the current growth of the desirable grasses should
be grazed. For further information on range manage-
ment, refer to subsection “Use and Management of Soils
for Range.” Most of these soils are in the Shallow range
site.

CAPABILITY UNIT VIIs-3

Cobbly alluvial land is the only soil in this capability
unit. . It consists of cobbly or gravelly soil material that
has a thin, dark-colored surface layer underlain by loose
sand, pebbles, and cobblestones. It occurs on narrow flood
plains along some of the major drainageways.

The soil material takes in water rapidly and contains
a fair amount of organic matter, but it is coarse textured
and has very low moisture-storage capacity. It is too
cobbly and too droughty for producing hay or small grains
and 1s best used for grazing. The land is likely to be
flooded, but erosion is not a problem. Yields of forage are
low, even under the best management.

The chief management need 1s maintaining the proper
composition of grasses. Only half of the current growth
of the desirable grasses should be grazed. Then the re-
maining plants retain their vigor and produce some seed.
These soils are in the Shallow to Gravel range site.

CAPABILITY UNIT ViIs—4

This capability unit consists of clays underlain by clay
shale at a depth of 4 to 12 inches. These soils occur on
rolling to hilly uplands that have slopes ranging from 8
to 35 percent. They are—

Lismas-Pierre clays (Lismas part).
Lismas-Shale outerop complex (Lismas part),

These soils absorb water slowly. They can hold, on the
average, about 2 inches of avallable moisture, but con-
siderable water is lost through runoff. The organic-mat-
ter content is low. Roots do not penetrate the soils deeply.

Because these soils are generally steep and have other
unfavorable characteristics, they are not suitable for cul-
tivation. They are best suited to grazing, but yields of
forage are moderately low.

A cover of the desirable grasses helps to lessen water
erosion and to maintain the highest yields of forage. This
cover can be obtained and maintained if management is
good for a long time and includes grazing only half of the
current growth of the desirable grasses. For further infor-
mation on range management refer to the subsection “Use
and Management of Soils for Range.” The soils in this
unit are in the Shallow Clay and the Shale range sites.

CAPABILITY UNIT VIIs-5

Only Arvada-Laurel complex (Laurel part) is in this
capability unit. It consists of a nearly barren, dispersed,
strongly, saline soil that occurs on fans and terraces, where
it is intermingled with soils that have a thin surface layer
and a claypan.

This soil takes in water very slowly because the soil
material is dispersed clay. It ‘tends fo seal when it is
wet. This sealing and the high content of salts prevent
the few roots in this soil from penetrating deeply, Be-
cause the soil has so little plant growth, there is practi-
cally no organic matter. For these reasons, this soil is
not suitable for cultivation. It produces only a very
sparse growth of a few grasses and other range plants.

The same principles of range management apply to this
soil that apply to soils having better plant cover, The
plant composition of the closely associated soils may serve
as a guide in regulating the grazing for both soils. Only
half of the current growth of desirable plants should be
grazed. For further information on range management
refer to the subsection “Use and Management of Soils for
Range.” The soil in this capability unit is in the Pan-
spots range site.

CAPABILITY UNIT VIIs-6

This capability unit consists of light-colored, stony,

loamy soils that oceur on steep, wooded mountainous
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slopes and are 12 to 36 inches deep over rock. The soils
are—

Cowood stony loam. .

Cowood-Rock outerop complex (Cowood part).

These soils take in water readily, but they contain much
gravel, arve shallow, and have low moisture-storage capac-
ity. Tree roots, however, penetrate to.some extent mto
the weathered rock and obtain some moisture from it.

These soils are too steep and too stony for cultivation.
Where the trees remain, the soils do not erode. The cover
helps them take in water that replenishes the underground
supply, and that helps regulate the flow of water in
streams. The chief management need is maintaining a
good cover that protects the soils from water erosion.
Also, protection from fire, diseases, and insects is needed.

CAPABILITY UNIT VIIIs-1

This capability unit consists of outcrops of barren shale,
sandstone, limestone, and igneous rock that occur closely
with soils. These outcrops are in rough areas. They are—

Cheadle-Big Timber-Rock outcrop complex (Rock outcrop
part).
Cheadle-Rock outerop complex (Rock outcrop part).
Cheadle-Duncom-Rock outerop complex (Rock outcrop part).
Cowood-Rock outerop complex (Rock outcrop part).
Duncom-Rock outerop complex (Rock outerop part).
Duncom-Skaggs-Rock outcrop complex (Rock outcrop part).
Lismas-Shale outerop complex (Shale outerop part).
Midway-Shale outcrop complex (Shale outcrop part).

These outcrops, for the most part, are barren areas. In
a few spots the soil material is deep enough to produce a
sparse growth of grasses and trees. The outcrops have no
value except as water-producing areas.

Predicted yields of dryland crops .

The yields that a farmer or rancher obtains from any
soil depend on the characteristics of the soil itself, the
weather, diseases and insects, and soil management. Im-
portant characteristics that affect crop yle].tcjls are depth
to which moisture is stored, content of organic matter,
and natural fertility. The weather is important, but man
has little control over it. Damage from insects and dis-
eases can be lessened by appropriate management. In fact,
throngh management farmers and ranchers can do many
things that offset the adverse factors of soils and weather
- and thereby insure good yields.

If several practices arve used to increase yields, these
practices have a cumulative effect. For example, practices
to control weeds may increase yields of some crops 2
bushels per acre, and timely tillage may increase them an-
other 4 or 5 bushels. An additional 2 bushels may be added
by farming on the contour and stubble mulching. These
combined practices, therefore, give a total increase of 8
or 9 byshels per acre.

Best yields are obtained by—

Timely tilling and seeding.

Using sweeps to keep crop residues at the surface.

Seeding the best of the adapted varieties.

Controlling weeds.

Adding fertilizer if the soil is deep enough and has adequate
moisture.

Farming slopes on the contour so that runoff and loss of
soil are reduced.

Reestablishing hay stands when they begin to get thin, per-
haps every 5 to 7 years; seed these after a short period of
grain and fallow.

EENICE

=N

=1

8. Growing grasses and legumes together rather than sepa-
rately so that yields are improved.

- Table 2 lists, for the soils in the survey area suited to
crops, the predicted yields of the principal dryland crops
grown under two levels of management. Soils and land
types not suited to crops are not listed. In columns A arve
average yields that may be obtained by using the prevail-
ing management. Columns B list yields that may be ob-
tained if the best known management is applied.

These predictions arve based on a study of the records
kept by farmers and ranchers and by the branch of the
Montana Agricultural Experiment Station at Moccasin.
The predicted yields from soils on which no records have
been kept were obtained by talking to farmers, by observ-
ing these soils, and by comparing them to soils on which
records are available.

Use and Management of Soils for Irrigated
Crops*

After a few statements about irrigated soils in the sur-
vey area and their use, this subsection briefly describes
the capability classes, subclasses, and units for irrigated
crops. Then the irrigated soils are placed in capability
units, and the use and management of these units are
discussed. ) )

Only about 8,000 acres of land in the survey area are
irrigated at the present time. Soils under irrigation are
mostly in scattered fields that make up only a small part
of some operating units. These fields are used mainly
for permanent hay or pasture. Stands are destroyed only
after they have declined in productivity, at which time a
small grain is grown for 1 or 2 years, and then hay or
pasture is reseeded.

For best production, alfalfa needs to be replanted after
it has been cut for 5 to 7 years. Phosphate fertilizer has
not been used extensively, but its use can be expected to
increase because soil tests are beginning to show a need
for phosphorus. ,

In this area only two crops of alfalfa can be expected.
Harvesting a shovt third crop is detrimental to the stand
and reduces the yields in the succeeding year. TFall, win-
ter, or spring grazing may also contribute to deterioration
of the stand and lower production.

Trrigated pastures need nitrogen fertilizer and a small
application of phosphate. To maintain good stands of
vigorous plants, irrigated pastures need to be reestablished
after 8 to 10 years.

Where feasible, irrigated fields are leveled to provide
better use of water and to save time in irrigating.

CAPABILITY GROUPS OF IRRIGATED SOILS

TForty-one mapping units in the survey area have been
grouped so that their use under irrigation can be discussed.
The following outline briefly describes the capability
classes, subclasses, and units in which these irrigated soils
have been placed.

Class IT. Soils that have some limitations that reduce the
choice of plants or require moderate conservation prac-
tices.

Subeclass ITs. Soils that have moderate limitations
of moisture capacity or tilth.

2 By WENDELL THACKER, agronomist, Soil Conservation Service.
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TasLe 2.—Predicted average acre yields of principal dryland crops under prevailing and improved management:

[In columns A are yields under prevaling management; in columns B are yields that could be obtained under improved management.
If a soil is not listed in this table, it is considered not suitable for dryland

Absence of yield indicates soil is not suited to the crop.

crops]
Hay
Winter | Spring | Barley Oats Inter- Inter-
Map Soil wheat wheat Crested | Crested | mediate | mediate | Brome-
symbol Alfalfa | wheat | wheat- | wheat- | wheat- grass-
alfalfa grass grass- alfalfa
alfalfa
A|B{A|B|A|B|AIB|A|B|A|BjA|B|A|B|A|B|JAIB
Aa Absarokee clay loam, Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. {Tons |Tons |Tons |Tons |Tons |Tons |Tons | Tons | Tons |Tons | Tons| Tons
2 to 8 percent slopes._| 22 | 28 | 16 | 20.| 28 | 35 | 35 | 45 [0.4 |0. 8 1.010.8 |1.5 /0.5 |0.8 |0.8 {1.5 |- f-.--
Ab Absarokee clay loam,
8 to 15 percentslopes__| 15| 20 | 1211525130 (30|40 |.4}.8|.4i.8|.6 1.2|.4].8.6|L2|.__|----
Ac Absarokee silty clay, 2
to 8 percent slopes__.__}| 22 | 28 { 16 | 20 | 28 | 35|36 | 45| .4 | .8 5(1.0 8|1.51.5.8 8 L5 |- ]----
Ad Absarokee-Cheadle
channery loams, 2 to
8 percent slopes_ ... 1812211518 122|130 (32|42].2].6].2 7 511.0 2.7 5110 [_-foao-
Af Ahsarokee-Cheadle
channery loams, 8 to
15 pereent slopes,
eroded_ o ____________ 12 (1610 | 14| 20125 |25}380|.2|.6 21.6 511.0 21.6 51L0 jooofeaeao
Ah Absarokee-Maginnis
channery clay loams, :
210 8 percent slopes..] 12 | 16 | 10 | 14 1 22 | 26 | 28 [ 35| .3 | .6 | .2 7 5.0 .2 7 5110 [ |--__
Ak Adel loam, 2 to 8 per-
cent slopes_ .- ___.___ 32| 42125128135 | 5045 |60 |LO (L5 oo |ommo|ooofomofoa a5 ] 2.5
Al Adel loam, 8 to 18 per-
cent slopes_ .. _._.__ 26 | 34| 18 | 22| 30| 40 | 40| 55| .8 |12 |ocofooofecoleao oo eeoc]emnnfe-—-|1. 5 | 2.5
Am Adel silt loam, terrace_._| 32 | 42 | 25 | 28 | 35 {45 | 45| 60 | .8 |15 |cco|ococ|acoaf-co|1.2]2.0 (L5 25 (1.5 ] 2.5
An Alder clay loam, 2 to 8
percent slopes________ 28 | 38 |1 25|28 |35 (50| 45|60 | .8 |12 | | _|--_f----[LL2(20{L5]25 (L5 |25
Ao Alder clay loam, 8 to 15
percent slopes. __ - ___ 253020233040 |40 |50 }.5 (1.0 |-cc|oaoc|ocaa]aao|l.O0 1.8 (1.0 2.0 (1.0} 2.0
Ar Alder-Maginnis chan-
nery clay loams, 2 to
8 percent, slopes_ _ _ . 1520112115251 30|30138 .6 1.2 | __|--_]-c-.]--——_|.8]L.5|L0|20(1L0}] 20
At Arvada-Beckton cobbly
clay loams._ ... R 8|12 7101520 20| 25|.2|.4}.2|.7|.5|L0|.2].7].3).8 |-—--|--__
Ba Bainville loam______.____ 1211671014 (20252530 |.3[.61{.3[.7[.5[LL0|.2].6|.51L0 | ___|..__
Bb Beckton loam__________ 10 | 15 8112118 |22|25135|.2|.6].2].7 5(1.0}.4|.8].5 L0 |___|--..
Bc Beckton-Arvada clay
loams_ - _____________ 10| 15) 8|12 18 | 22| 25130 |....].6].2.7 1.0 .4{.8].5|1L0 | __j.-__
Bd Beckton-Danvers clay
loams. . .._______.___ 1812215 181223032 |42 |.___|.8|.5(LO0|.7|1L.3|.5]|.8|.6|L2 . _f-.__
Bf Beckton-Savage com-
plexo ... 22 28| 16]20|30|38|40|50).5({L.0{.5(L0|.7|1.3|.5]|.8].6|L2][ __j..__
Bg Blaine-Spring Creek
loams, 2 to 8 percent
slopes_ . .__.__._ 1512010121525 :30|30|38]|.4|.8 5|1.0 .7 L3 51L0 | .7 315 | _o]--__
Bk Blythe loam, 2 to 4
pereent slopes. - .. __ 251322225130 38 |40 50| .7 (L2 ca-|ocofoo-cfo---].8(LB11.2(220]1.5 2.3
Bm Blythe loam, 4 to 8 per-
cent slopes.__________ 25132122(25|30|38 (40050 |.7 (L2 | o ou|----].8|L51.2120(L5]23
Bo Bowdoin silty clay, low
clay variant__________ 26 | 34 | 18 | 22 | 34 | 42 | 40 | 50 | oo ool oo e LB ] 2.5
Bp Bridger loam, 2 to 4
pereent slopes_ _ ... 26 | 34 ||| 34| 4242|5510 |15 |- |ono|ocoa|ooaeeo a2 |LLB 1225 LB | 2.5
Br Bridger loam, 4 to 15
percent slopes._ .. __ 22 | 28 |__o---| 28 [ 35135 | 45| .8 1.2 |ocoomofaee e el 2 (2.2 1102 2.2
Ca Castle clay, 4 to 15 per-
cent slopes... . ______ 20 | 25 |- 2513213242 .7 |12 |ooofoco oo |aeo oo 21.012.0 (1.2 | 2.2
Cd Chama clay loam, 4 to
8 percent slopes_ - _ . __ 22 128 |16 | 20|28 |35|35 |45 |----|1.O}.5(1.0|1.O1.5|.2|.8].6 L5 ...
Cf Chama-Midway clay
loams, 4 to 8 percent ‘
slopes_. . ________..__ 1812215118 | 22| 30| 32|42 |._._| .8 |----|.7 7(1.0].2{.7 5 (L0 oo f----
Cg Chama-Midway clay
loams, 8 to 15 percent
slopes_ ... ______.._ 12116 | 10| 14|18 | 22| 25) 30 |.--_| .51.3].7 51,01 .2 .61 .4 1.0 ___j....

776-450—66——5
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TavLe 2—Predicted average acre yields of principal dryland crops under prevailing and improved management—

Continued
Hay
. Winter | Spring | Barley Oats Inter- Inter-
Map Soil wheat | wheat Crested | Crested | mediate | mediate | Brome-
symbol Alfalfa | wheat | wheat- | wheat- | wheat- | grass-
alfalfa grass grass- alfulfa
alfalfa
A/ B A B|AB|A|B{A|B|A|B|A|B|A|B|A|B|A|B
Ck Cheadle channery loam,
2to 8 percent slopes..{ 8 | 12| 7 [ 10] 15| 20|20 | 25 (0.2 (0.5 (0.3 0.
n PRCARS A i 0.710.5|1.010.2 0.6 (0.3 (0.8 |____|.___
percent slopcs ________ 1512012 |115|20]28130}35(.3|.8}.5|1.0].
Co Cheadle loam, 8 to 15 e e R R e e
percent slopcs ________ 12116 |10, 14 |18 22 125!30|.2|.5].2].7|.5/11.0].2|.6]|.5]1L0
Cv Colvin-Lamoure clay . B R
loams_ . oo . 22 128 116 | 20 |___i___| 85145 | . |t __|____|.._.t__. 1.5 25
Da Danvers clay loam, 0 to I ’
2 percent slopes_ . ____ 26 134 | 181223442 | 42|55]|.8(1.2].8 (1.2
Bb Denvors clay Taam, 3 io 8 1.0(1L.8|.71.0(LO |18l ___|.___
4 percent slopes__ __ . 261341812234 | 42|42 |55|.8(.2|.8(1.21.0.8|.71.011.0]18
Dc Danvers clay loam, 4 to ) R N
8 percent slopes._ ____ 22128 |16120|30|38|40|50(.5(1.0|.71]1.0].81
Dd Danvers cobbly clay e R R R L e
loam, 0 to 4 percent
slopes_ oo 221281 16(20|30|38 |40 50(.5(1.0}|.511.01. .
Df Danvers cobbly clay BILO 5 8) 86
loam, 4 to 8 percent
slopes. - occocoooo 20125115118 125|32|35|45|.511.0].51(1.0].8 |1
Dg meers cobbly clay 05|88 1160 ]
loam, 8 to ]5 percent
slopes_ ... 18122115 |18 2213032 |42}|.2|.5|.2].7].5[1.0o].2|.7].5]L0
Dh Danvers glavelly clay R i
loam, 0 to 4 percent
SIopes _______________ 26 134118 | 22| 34|42 |42 |55(.5/1.0|.8 (1.2 |1 .
Dm Danvers-Judith clay OfL8 -7 LOLO L8 e
loams, 0 to 2 percent )
slopes_ ... ___.. 22128116 |20(30|38({40{50].4(1.0|.51.0|.8|L5]|.
Dn Danvers-Judith clay R L L e .
loams, 2 to 4 percent
slopes. oo .- 22 128 |16 | 2030|338 40! 50].4(1.0].5(1.0]. . .
Do Danvers-Judith clay 8.5 e R e e
loams, shale substra-
tum, 0 to 4 percent
slopes_ ... ___.. 22 | 28|16 120 30|38|40|50].4{1.0|.5(1.0.8 1 . .
Dp Danvers-Judith gravelly M R R e
clay loams, 0 to 2
percent slopes_ - ... 2212816 (20|30)38,40|50|.4(1.0|.5(t.0|.811.5|.5].8|.8 1.5/
Dr Darret clay loam, 8 to T
15 percent slopes_ ____ 18122115118 22130(132|42).5}.8 ... |-_-]-c..|.5]1.0|.810{15
Dt Darret-Cheadle complex, B
2 to 8 percentslopes..| 8| 12| 7110115|20(2025).2|.5(.8|.7|.5/|1.0o(.21.6].3/|.8]|._
Fa Fargo-Hegne silty clays_| 15 | 20 | 12 | 15 |____| | __ |l | | | i1 s liol I
Fc Fergus clay loam, 0 to I R
2 percent slopes_ . ____ 26 134|118 (2234 | 42|42 |55|.8 (L5 || ___|_._|.8L5L5(251.5]22
Fd Fergus clay loam, 2 to . '
4 percent slopes_ _____ 26 134|181 223442 |42 |55].6 (1.2 ... |-___|--.__|.8|L5L5l2a51L5]12¢2
Ff Fergus clay loam, 4 to
8 percent slopes____..| 22 | 28 | 16 | 20 | 38 | 35 |35 | 45| .6 (1.2 |____ |- [.__|.__lt.ol1oiLs
Fh Fergus clay loam, 8 to R
15 percent slopes_ ____ 18122 1511812213032 {40|.5(1.0 ___J-_|-___|._.1.5).8].811.2
Fs Fergus silty clay loam, T
shale substratum, 2
to 8 perecent slopes-___| 26 | 34 | 18 | 22 | 34 | 42 [ 42 | 55| .6 |L.2 ||| ___l.._|.8i1.511.5|2
Ga Gallatin clay loam '_____ 26|34 | 18|22 (____|.___| 55| 65 5 _'_5- 18735
Gb Gallatin loam ' .. _____ 26184 | 18|22\ 155 |65 |-\ || _ZT|CCCTCIIICIIINIIINIs | 3k
Ge Gallatin loam, clay sub- )
stratum_ . _______._._ 26 | 34 | 18 122 [ |- 45| 60 |eono)ooo e [.._ 1.5 ] 8.0
Ja Judith-Ashuelot gravel- )
ly loams, 0 to 4 per-
cent slopes___._______ 8[12} 7]10)15|20(20]25|._{.4].2|.6|.4].8|.2|.6|.4|.8 | ___|__..

See footnotes at end of table.



JUDITH BASIN AREA, MONTANA 65

TasLe 2—Predicted average acre yields of principal dryland crops wunder prevailing and improved management—

Continued
Hay
Winter | Spring | Barley Oats Inter- Inter-
Map Soil wheat wheat, Crested | Crested | mediate | mediate | Brome-
symbol Alfalfa | wheat | wheat- | wheat- | wheat- | grass-
alfalfa grass grass- alfalfa
alfalfa
AlB|A|B|A|B|A|B/A|[B|A|B|A|B|A|B/AIBJ|AB
Jb Judith clay loam, 0 to 2
percent slopes________ 922128 | 16120128 |35|35| 45(0.41[0.8]0.5(|1.0/0.7(1.310.50.810.6 (1.2 . ___| -
Je Judith clay loam, 2 to 4
percent slopes___ .. _ 22| 28116 |20{28|35|135|45|.4].8].5]L0 711.31.5(.8].6 112 | —__|----
Jd Judith clay loam, 4 to 8 .
percent slopes___.____ 182215181 22(30(32(42|.2|.6{.3|.8}.61]1..0}.3}.7 5 (1.0 [ fo--a
Jf Judith clay loam, low
terrace_ _ _____..__.. 1812215 18{22{30[32!42|.2(.6|.3].8|.6/1.0}.3].7 5110 fooofemma
Jh Judith cobbly clay
loam, 0 to 4 percent
slopes_ _.____________ 15(20{12]15]/20|28[30{40].2].61(23(28|.5|L0].2].7]|.5]|1.0|%8 2.2
Jk Judith cobbly clay
loam, low terrace, 0 to
4 percent slopes___.__ 15(20]12|15[20{28|30|40|.2|.6|.3|.8]|.5/.0|.2|.7].5 L0 |-——_|-—--
J! Judith gravelly clay
loam, 0 to 2 percent
slopes_ .. ___________ 182215118/ 22(30(32|42|.2|.6}.3].8].5[.0|.2]|.7].5L.0 |-——--__
Jm Judith gravelly clay
loam, 2 to 4 percent
slopes_ oo _____ 1822|1518 22130 |32|42].2|.61l2328|.5(L0}.2]|.7.5]L0/%8(|2.2
Jn Judith gravelly clay
loam, 4 to 8 percent
slopes_ . _.______._. 1512 ]12]15]2 (28|30 {40|.2|.6(23]|28}|.5(1.0}.2].7|.5]|L.0]|%8]%1.2
Jo Judith gravelly clay .
loam, low terrace, 0 to
4 percent slopes. _ . ___ 15120712 15/120(28|30|40|.2(.6].3).8].5]L0}.2|.7).5|LO0|.ccc|--an
Jp Judith-Danvers gravelly .
clay loams, 0 to 4
percent slopes_ .. ... 229128116/ 20|30138140|50}.41.0|.5{1.0|.81{1.56].5|.8].8|L5 .—-}-—--
Jt Judith and Savage soils__| 15 | 20| 12| 15|26 (32|30 |40|.2].6}|.2]|.7|.5/L.0|.2].7][.5 1O |acocoaea
Ju Judith-Utica gravelly
loams, 4 to 8 percent .
slopes_ .o _______ 1520112152028 (30|40} .2|.5].3|.8[.5{1.0f.2].7].5{L0 |-ccc|-u--
Jv Judith-Utica gravelly
loams, 8 to 15 per-
cent slopes.__________ 1015 8|12|18[22|25(30|.2].4|.2].6].4!.8].2).6].4].8 | ——j-—--
Pc Pierre clay, 2 to 8 per-
cent slopes___________ 10 | 15 811218122 25(130|.4|.8].2(.8}.5]L0 2 6.5 (10 [-_|----
Pm Promise clay, 0 to 2
percent slopes..____._ 22128 161 20|28 135[35{45|.5/1.0(.5(1.0(1.0|1.8).8|L.0LO|L8 | .—-.j-_--
Po Promise clay, 2 to 8 per-
cent slopes___________ 22 |28 |16 20| 2835|3545} .7|1.0|.5]l.0|.8|L5 5.0 .8 1.5 | |-a-a
Pp Promise clay, 8 to 15 :
percent slopes_..._.__ 20125115 18125/30(30(35|.7].8}.2(.8].5{L.0|.2}.6/|.5|L0 | |-
Pr Promise cobbly clay__.__ 202511518 |25{30{30|35].7|.81.21.8].5[1.0|.2].6{.5 |10 |-} -
Ra Raynesford and Adel
loams, 2 to 4 percent
slopes_ o _____.___ 39 |42 | _|.___|35145| 45|60 [1.010.5 | _|ococ|oonc]oao|oana]-aooj.5 1.5 1.8 | 2.8
Rd Raynesford and Adel
loams, 4 to 8 percent
. slopes- - oo ___ 32 |42 |._.{.__13150|45 60|10 |05 |ooofofonaa]. 81121525 |L.8[2.8
Rf Raynesford and Adel
loams, 8 to 15 percent
slopes. . cceeooo_. 261341 _|___|30|40|40}55 (10|12 |-——_f---aj----] .8 |12 1.5 |2.511.6]2.5
Ro Rhodes-Arvada complex.| 8 12| 710152020 25|.2|.4|.2|.7[.5(L0}.2/.7].4 8 e |eo-
Sd Savage silty clay, 0 to 2
percent slopes__.__.___ 261341822 (34| 42|42 |55].811.2].81.2{L.0|L.8|.71L0 {10 L8| [ -
Se Savage silty clay, 2 to 4
percent slopes.____.__ 2613418 |22 | 34{42}42|55].81.2].8|1.2(1.0[1.8}.711.0{L0 L8 |.___l.__.
Sf Savage silty clay, 4 to 8 )
percent slopes_.__.._.| 22| 28|16 {20730 |38140|55]|.5({1.0|.51.0}.8|1.5].5 .81 .8 L5 |-of-m--
Sg Savage silty clay loam, '
0 to 2 percent slopes_.| 26 | 84 1 18 [ 22 13442142 ]551.5]1.21.8|1.211.0 1.81.711.011.0 1.8 . |----

See footnotes at end of table.
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TavLe 2.—Predicted average acre yields of principal dryland crops wnder prevailing and improved management—

Continued
Tay
Winter | Spring | Barley Oats Inter- Inter-
Map Soil wheat wheat Crested | Crested | mediate | mediate | Brome-
symbol Alfalfa | wheat | wheat- | wheat- | wheat- | grass-
alfalfa grass arass- alfalfa
alfalfa
A|B|A|B|A|B|A|B|A|  B|A|B|A|B|A|B|A|B|A|B
Sh Savage silty clay loam,
2 to 4 percent slopes__| 26 | 34 | 18 | 22 | 34 | 42 | 42 | 55 (0.5 {1.2 (0.8 |1.2 |1LO (1.8 (0.7 |1.O [L.O |L.8 | |-o_
Sk Savage silty clay loam,
4 to 8 percent slopes__| 22 | 28 | 16 | 20 | 28 1 35| 35 | 45 | .4 {10 5110 8 (1.5 5.8 .8 1.5 __.f.___
Sl Skaggs loam_ _____._..- 12016 || 1822125 | 30 | |-co|eeoc|ooac)eaac|aco| .8 |LLO| .8 1.3 (1.0} 2.0
Sm Skaggs clay loam, 4 to 8
percent slopes______.. 25 1 30 |.__}-_-_1 30| 3814050 .8 L2 | | o oo |oooo|ooo]o---|1.B|2.5|1.5} 2.5
Sn Skaggs clay loam, 8 to 15
percent slopes.. ... 15 | 20 |- oo|---2] 25| 301 30| 38| .4 |10 | |- |cco ||| |lLO 2.2 [1.O | 2.2
Su Slocum loam___._____.. AU R | gy ) P[P SO SR f WO T B A
Sw Straw clay loam, 0 to 2
percent slopes._ ... 22 | 28116 | 2028|3535 145).4].8|.51]1.0|.7(1.3|.5].8].6(1.2|-__|-—..
Sx Straw clay loam, 2 to 4 !
percent slopes_ ... 22|28 (16|20 28|35|35|45(.4|.8].5(|1.0].7|L3].5].8].6|1L2|..__|-—_.
Sy Straw clay loam, grav-
elly substratum____.___ 18 |22 |15 |18 (22 (30|32 (42(.2).6(.3|.8,.6(L0|.3|.7|.5]| L0___|-——-
Ta Terrad clay, 2 to 8 per-
cent slopes..-—_______ 26 | 34 | 18 | 22 [ 34| 42 | 42 | 55| .5 (L2 | |oooo|ocoojeoao| .8 (L5 (1.0]2.01{1.0 2.0
Th Terrad clay, 8 to 35 per-
cent slopes..o.___.__ 22 |1 28|16 |1 20|30 |38 |40 |50 | .4 (1.0 | |oco oo |o--2] .5 ].8].8[L.5]|.8| L5
Te Terrad silty clay, 0 to 2
percent slopes__ ... 26 | 34 [ 18 | 22 | 34| 42|42 | 55 |L.O |15 |- oo _|---c] .8 |LB L5 (2.5 | |-_-.
Td Teton loam, 2 to 8 per- ‘
ccntslopcs ___________ 32 | 42 ||| 3650145160 |.8 (1.2 = ___|.__|-...].8|L0|1L5[2.5]|1.5]|25
Tf Teton loam, 8 to 15
percent slopes______.. 26 [ 34 ||| 34| 42 ) 42|55 | .5 |LO ||| |--22]| .5 ] .8L0]2.2 1.0 2.2
Tk Teton-Chendle channery
loams, 4 to 15 per-
cent slopes.._..__._ 22 128 | o). 283513545 | .5 |10 o o) coo|eooo|aeoo|ecofeao e ]—aail B 2.5
To Twin Creek loam, 2 to
4. percent slopes_ . __._ 22128 |16 |20 | 2835|3545 .5 L0 o |oc__joooc|loooc| o812 |LO L8 o _|----
Tp Twin Creek loam, 4 to 8
percent slopes________ 22 1 28 | 16 | 20 | 28 | 35 135 | 45 | .4 | .8 | |ooo|ooofoo--|.B 1O .8 1.5 [ooofo_--
Tr Twin Creck loam, 8 to
15 percent slopes_ .- __ 10| 15 8| 1218|2225 |30 .2 | .5 |ccc_fecac|ocac|ocec| o2 .6 .5 |10 |ooojoo_.
Tw Twin Creck clay loam,
0 to 2 percent slopes__| 22 | 28 | 16 | 20 | 28 [ 35 | 35 | 45 | .5 |1 O | foo|oco|ocoo] 08|12 |10 L8 | _|----
Ua Utica gravelly loam, 2
to 8 percent slopes__._| 8] 12| 711015202025 |.2|.4).2|.7].511.0|.2|.7].83].8|-cc_|-c--
Ug Utica-Judith gravelly
loams, sandy substra-
BUM_ oo 8|12} 7101151202025 |.2|.4.2|.70 .5 0.0 |ccec|ocn]omec|oaaafomaaa]onan
Wb Winifred elay loam, 0
to4percentslopcs .| 28}36|25|28|38|45|45|55|.8(L.0|.811.211.0(1.8].7 110 (L8 | _]--_C
We Winifred clay loam, 4 to
8 percent slopes. . ___| 28 | 36 | 25 | 28 | 38 | 45 | 45|55 | .8 |10 |.511.0| .8 (1.5 .5 |.8|.8 (L& ... |--__
Wd Winifred clay loam, 8 )
to 15 percent slopes___| 22 | 28 | 16 | 20130 (384050 |.4|.8].2].8}.5(1.0}.2].6}.5]L0 .__|-~.-
Wt Winifred cobbly clay
loam, 2 to 8 percent
slopes.. - oo 22 | 281161203038 (40|50 (.4 .8 .5|L.0|.8|L5|.5|.8|.81.5 -o__|--_-
Wh Winifred cobbly clay
lo%m, 8 to 15 percent
.| slopes.__oeo_o___ 1812215118 |22 (30|32 |42)|.4|.8|.2].8|.5(1.0|.2.6|.5]1.0.___|.___
Wk Wlmfled-Juchth clay
- loams._ . oo 181221 15|18 122|130 |32 |42|.4].8|.2|.8|.5[(1L0|.2].6|.5|1.0 |.ao_|-—.-
Wm Winifred-Rhoades clay .
. loams. . oo ____. 20| 25|15, 18125303035 |.4}1.8|.2|.81.5|L0|.2|.6/.5|L0 |.___|----

" 1 This soil is also listed in the table for principal irrigated crops
(table 3) beeause it is in capability unit IIw-1, irrigated and

nonirrigated.

high rainfall.
3 Bromegrass-alfalfa hay is better sulted in the pla.ces not in the

2 Crested wheatgrass hay is better suited in the black soil area of

black soil area of high rainfall.
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Capability unit ITs-1, irrigated.—Moderately
deep, dark-colored clay loams over gravel on
nearly level slopes.

Capability unit ITs-2, irrigated.—Deep, dark-
colored silty clays on nearly level slopes.

Capability unit ITs-8, irrigated.—Deep, dark-
colored, nearly level gravelly clay loams under-
lain by pebbles mixed with material finer than
sand at a depth of 15 to 30 inches.

Subclass ITc. Soils that have moderate limitations
because of climate.

Capability unit ITe-3, irrigated.—Deep, dark-
colored clay loams and silty clay loams on
nearly level slopes.

Class IIL. Soils that have severe limitations that reduce
the choice of plants, or require special conservation prac-
tices, or both.

Subclass IITe. Soils subject to severe erosion if they
are cultivated and not protected.

Capability unit ITIe-6, irrigated.—Deep, black,
loamy soils on gentle slopes.

Capability unit IITe-7, irrigated.—Deep, dark-
colored, loamy soils on gentle slopes.

Capability unit IITe-8, irrigated.—Deep, dark-
colored silty clays on gentle slopes.

Capability unit TITe-9, jrrigated.—Deep, dark-

colored cobbly and gravelly clay loams on
nearly level to gentle slopes. :
Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both.
Subclass IVe. Soils subject to very severe erosion if
they are cultivated and not protected.
Capability unit IVe-6, irrigated.—Deep, black
loams on moderate to moderately steep slopes.
Capability unit IVe-7, irrigated.—Deep, dark-
colored, loamy soils on moderate to moderately
steep slopes. .
Capability unit IVe-8, irrigated.—Deep, dark-
colored, granular, clayey soils on moderate
slopes.
Capability unit IVe-9, irrigated.—Deep, cobbly
and gravelly clay loams on moderate to moder-
ately steep slopes.

Management of irrigated soils by capability units

In this subsection, each capability unit is deseribed and
the soils in the unit are listed. The rate of water intake,
depth for storing moisture, hazard of erosion, and other
limitations are briefly discussed. Some of the crops suited
to each group are mentioned.

The water intake given for each capability unit is the
basic intake rate. This rate has been called the saturated
intake rate to make the term somewhat self-explanatory.
When water is applied to a dry soil, it first enters the soil
at a rapid rate and then gradually enters more slowly as
more and more water is taken in. Eventually the rate is
almost constant. This is the basic intalke rate.

CAPABILITY UNIT Iis-1, IRRIGATED

This capability unit consists of dark-colored clay loams
that are underlain by gravel at a depth of 18 to 30 inches.
The soils are nearly level. They are—

Judith clay loam, low terrace.
Straw clay loam, gravelly substratum.

These soils take in water at the moderate saturated in-
take rate of about 114 inches per hour. They can hold
about 2 inches of available moisture per foot of soil. Above
the gravel, therefore, they can hold an average total of
about ‘4 inches. The natural fertility of these soils is
moderately high. They are easily tilled and produce well
under irrigation, though their moisture-storage capacity
is somewhat limited and only shallow cuts can be made in
leveling. If the subsoil of the Judith soil is at or near
the surface after leveling, large additions of fertilizer are
needed because the subsoil is naturally high in lime but
low in fertility. In such leveled areas, legumes respond
better than other crops.

Suitable crops are small grain, alfalfa, a grass-legume
mixture for hay or pasture, and corn for fodder or silage.
Trees and shrubs generally grow well because their roots
reach the deep moisture below the surface.

Border irrigation is most suitable for small grain, hay,
and pasture, but corn can be irrigated best by furrows.
These soils are also suited to sprinkler irrigation.

CAPABILITY UNIT 1Is-2, IRRIGATED

This capability unit consists of deep, dark-colored silty

clays on nearly level slopes. These soils are—
Savage silty elay, 0 to 2 percent slopes.
Terrad silty clay, 0 to 2 percent slopes.

These soils take in water at the moderately slow satu-
rated intake rate of about half an inch per hour. They
can hold about 214 inches of available moisture per foot
of soil, or a total of 634 inches in the top 3 feet. Their
natural fertility is high. Because they are clayey, these
soils are somewhat difficult to work. ‘

Suitable crops are small grain, alfalfa, grass-legume hay
or pasture, and corn for fodder or silage.

A border system of irrigation is suitable for small grain,
hay, and pasture. Corn 1s best irrigated by furrows.

CAPABILITY UNIT IIs-3, IRRIGATED

Only Judith gravelly clay loam, 0 to 2 percent slopes,
is in this capability unit. It is deep, dark colored, and
underlain by pebbles mixed with material finer than sand
at a depth of 15 to 30 inches.

This soil takes in water at the moderately high saturated
intake rate of about 2 inches per hour. Above the gravel,
it can store about 114 inches of available moisture per foot,
but in the gravel the storage capacity decreases to about
half an inch per foot. The content of organic matter is
fairly low, and the subsoil is high in lime. Tillage is easy,
but the gravel at the surface interferes somewhat with the
mowing and raking of hay and with the combining of
short barley and other short crops.

Suitable crops are small grain, alfalfa, grass-legume hay
or pasture, and corn for fodder or silage. Trees and
shrubs grow well in windbreaks.

If this soil is leveled for irrigation, and the limy subsoil
is left near the surface, large amounts of fertilizer are
needed to maintain yields. Legumes respond better than
other crops if the limy subsoil is near the surface. A
border system of irrigation can be used where this soil
has been leveled and seeded to small grain, hay, and pas-
ture, but corn is best irrigated by furrows. This soil is
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also suited to sprinkler irrigation. More and lighter ap-
plications of water are needed on this soil than on soils
free of gravel.

CAPABILITY UNIT Ile-3, IRRIGATED

This capability unit consists of deep, dark-colored, well-
drained clay loams and silty clay loams on nearly level
slopes. These soils are—

Danvers clay loam, 0 to 2 percent slopes.
Fergus clay loam, O to 2 percent slopes.
Judith clay loam, 0 to 2 percent slopes.
Savage silty clay loam, 0 to 2 percent slopes.
Straw clay loam, 0 to 2 percent slopes.

Twin Creek clay loam, 0 to 2 percent slopes.

These soils take in water at the moderate saturated in-
take rate of about 114 inches per hour. They generally
can hold about 2 inches of available moisture per foot in
the top 8 feet of soil, but in the third foot of the Danvers
and Judith soils, the moisture storage may be 1 inch or
less, depending on the depth to the underlying gravelly
material. The natural fertility of these soils is generally
high. The subsoil of the Danvers and Judith soils is high
in lime.

Suitable crops are small grain, alfalfa, grass-legume
hay or pasture, and corn for fodder or silage. Trees and
shrubs also grow well.

It the Danvers and Judith soils are leveled for irriga-
tion, and the limy subsoil is left at or near the surface,
large amounts of fertilizer are needed to maintain yields.
Legumes respond better than other crops if the limy sub-
soll is near the surface. A border system of irrigation is
well suited to all crops except corn, which can be wrrigated
best by furrows. These soils are also suited to sprinkler
irrigation.

CAPABILITY UNIT Ilfe-6, IRRIGATED

This capability unit consist of deep, black loams on
gentle slopes. These soils are—
Adel silt loam, terrace.
Bridger loam, 2 to 4 percent slopes.
Raynesford and Adel loams, 2 to 4 percent slopes,

These soils take in water at the moderately high satu-
rated intake rate of about 2 inches per hour. Except for
the Bridger soil, they can hold about 2 inches of available
moisture per foot in the top 3 feet of soil. The Bridger
soil can hold 2 inches in the top 2 feet but only 1 or 114
inches in the third foot. The natural fertility of all these
soils is high. The growing season is short, slightly more
than 95 days.

Suitable crops are winter wheat, barley, oats, alfalfa,
and a grass-legume mixture for hay or pasture.

A border system can be used to irrigate a grass-legume
mixture grown for hay or pasture. Irrigation through
contour ditches is most suitable for small grain. Care and
planning are necessary to avoid erosion and to insure good
distribution of irrigation water,

CAPABILITY UNIT Ille~7, IRRIGATED

This capability unit consists of deep, dark-colored,
loamy soils on gentle slopes. These soils are—

Danvers clay loam, 2 to 4 percent slopes.
Fergus clay loam, 2 to 4 percent slopes.
Judith clay loam, 2 to 4 percent slopes.
Savage silty clay loam, 2 to 4 percent slopes.
Straw clay loam, 2 to 4 percent slopes.

Twin Creek loam, 2 to 4 percent slopes.

These soils take in water at the moderate saturated in-
take rate of about 114 inches per hour. They can hold 2
inches of available moisture per foot in the first 3 feet of
soil, but this storage capacity decreases to about 114 inches
in the fifth foot. The natural fertility of these soils is
high. The subsoil of the Danvers and Judith soils is high
in lime.

Suitable crops are wheat, barley, oats, alfalfa, grass-
legume hay or pasture, and corn for fodder or silage.

It the Danvers and Judith soils are leveled for irriga-
tion, and the limy subsoil is left at or near the surface,
large amounts of fertilizer ave needed to maintain yields.
Legumes respond better than other crops if the limy subsoil
is near the surface. The border system of irrigation can
be used on grass-legume hay or pasture. Contour ditches
are more suitable for irrigating small grain, and furrows
or contour furrows are more suitable for irrigating corn.
These soils are also suited to sprinkler irrigation. In ap-
plying irrigation water, special care is needed to avoid
water erosion.

CAPABILITY UNIT IlIe-8, IRRIGATED

Only Savage silty clay, 2 to 4 percent slopes, is in this
capability unit. It is deep and dark colored.

This soil takes in water at the moderately slow saturated
intake rate of about 0.8 inch per hour. It can hold 2.8
inches of available moisture per foot in the top 3 feet of
soil, but this storage capacity decreases to 114 to 2 inches
in the fourth or fifth foot. The natural fertility is high.

Suitable crops are small ‘grain, alfalfa, grass-legume
hay or pasture, and corn for fodder or silage.

A border system with short runs can be used on the
grass-legume hay or pasture, but closely spaced contour
ditches are needed for irrigating grain. Corn can be irri-
gated best by furrows or contour furrows. Because this
soil erodes easily, water should he applied with special

care.
CAPABILITY UNIT Ille-9, IRRIGATED

This capability unit consists of generally deep, dark-
colored cobbly and gravelly clay loams on nearly level to
gentle slopes. These soils are—

Danvers cobbly clay loam, 0 to 4 percent slopes.

Judith cobbly clay loam, O to 4 percent slopes.

Judith cobbly clay loam, low terrace, 0 to 4 percent slopes.
Judith gravelly clay loam, 2 to 4 percent slopes. -

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes.

These soils take in water at the moderately high satu-
rated intake rate of 2 inches per hour. Above the gravel
they can store about 114 inches of moisture per foot of
soil, but in the gravel this storage capacity decreases to
about half an inch per foot. The gravel and cobblestones
at the surface interfere with the mowing and raking of
hay and are rough on tillage and harvesting implements.
;I_‘he subsoil of the Danvers and Judith soils are high in
mme.

Suitable crops are small grain, alfalfa, grass-legume hay
or pasture, and corn for fodder or silage.

Because the gravel is near the surface in some places,
cuts for leveling should be shallow. If the limy subsoil
of these soils is left at or near the surface, large amounts
of fertilizer are needed to maintain yields. Legumes re-
spond better than other crops if the limy subsoil 1s near the
surface. A border system of irrigation can be used on
grass-legume hay or pasture, but contour ditches are most.
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suitable for irrigating small grain. Corn can be irrigated
best by furrows or contour furrows. These soils are also
well suited to sprinkler irrigation. More frequent and
lighter applications of water are needed on these soils than
on nongravelly soils. The water should be applied with
special care to avoid erosion.

CAPABILITY UNIT IVe-6, IRRIGATED

This capability unit consists of deep, black loams on
moderate to moderately steep slopes that range from 4
to 15 percent. These soils are—

Adel loam, 2 to 8 percent slopes.

Adel loam, 8 to 18 pefcent slopes.

Bridger loam, 4 to 15 percent slopes.

Raynesford and Adel loams, 4 to 8 percent slopes.
Raynesford and Adel loams, 8 to 15 percent slopes.

These soils take in water at the moderately high satu-
rated intake rate of about 2 inches per hour. Except for
the Bridger soil, they hold 2 inches of available moisture
per foot, in the top 3 feet of soil. The Bridger soil holds
only 1 or 114 inches in the third foot. The natural fertil-
ity of these soils is high, but the growing season is slightly
more than 95 days.

Grass-legume hay or pasture and small grain are suit-
able crops.

Suitable for irrigation is a system of closely spaced con-
tour ditches in which the water is well controlled. The
water should be applied with utmost care because erosion
isa problem on the irrigated slopes.

CAPABILITY UNIT IVe-7, IRRIGATED

This capability unit consists of deep, dark-colored,
loamy soils on moderate to moderately steep slopes that
range from 4 to 15 percent. These soils are—

Fergus clay loam, 4 to 8 percent slopes.
Fergus clay loam, 8 to 15 percent slopes.
Judith clay loam, 4 to 8 percent slopes.
Savage silty clay loam, 4 to 8 percent slopes.
Twin Creek loam, 4 to 8 percent slopes.

"These soils take in water at the moderate saturated in-
take rate of about 134 inches per hour. They can generally
store about 2 inches of available moisture per foot in the
top 3 feet of soil, but the Judith soil holds a little less.
It probably can hold 114 inches in the top 2 feet and half
an inch in the third foot. The natural fertility of these
soils is moderately high.

Suitable crops are grass-legume hay or pasture and
small grain.

A carefully managed system of closely spaced contour
ditches can be used for irrigation. Sprinkler irrigation
is also suitable. The water should be applied with utmost
care because erosion is a problem on irrigated slopes, and
good distribution of water is needed.

CAPABILITY UNIT IVe-8, IRRIGATED

This capability unit consists of dark-colored, granular,
clayey soils on moderate slopes. These soils are—

Promise clay, 2 to 8 percent slopes.
Savage silty clay, 4 to 8 percent slopes.

These soils take in water at the saturated intake rate of
about 0.8 inch per hour. They can hold about 2 inches
of available moisture per foot in the top 8 feet of soil.
Their natural fertility is moderately high.

Suitable crops are grass-legume hay or pasture and
small grain.

These soils can be irrigated by a system of closely
spaced contour ditches in which the water is well con-
trolled. Sprinkler irrigation also can be used satisfac-
torily. The utmost care is needed to minimize erosion
where these soils are irrigated.

CAPABILITY UNIT IVe-9, IRRIGATED

This capability unit consists of deep, dark-colored
cobbly and gravelly clay loams on moderate to moderately
steep slopes. These soils are— '

Danvers cobbly clay loam, 4 to 8 percent slopes.
Danvers cobbly clay loam, 8 to 13 percent slopes.
Judith gravelly clay loam, 4 to 8 percent slopes.

These soils take in water at the moderate saturated in-
take rate of about 114 to 2 inches per hour. They can store
about 1Y% inches per foot in the top 2 feet of soil and
about half an inch per foot in underlying gravelly mate-
rial. The natural fertility’ of these soils is moderately
high. The pebbles and cobblestones at the surface of these
soils interfere somewhat with cultivation, but they also
help to hold the soil in place. Water erosion, however, is
a serious problem.

Grass-legume hay or pasture and small grain are suit-
able crops.

Closely spaced contour ditches are suitable for irrigating
these soils. Where water is available, sprinkler irrigation
is also well suited. '

Predicted yields of irrigated crops

Table 3 lists for two levels of management the predicted
yields of the principal irrigated crops grown in the survey
area. In columns A are predicted average yields that are
obtained by using the prevailing management. Columns
B give the predicted yields that may be obtained under
improved management.

Under the prevailing management, hay is generally cut
for more than 6 years without reestablishment. Irrigation
water generally is not applied regularly or uniformly.
Fertilizer is not used. Improved management, in contrast,
provides for periodic reestablishment of hay stands every
4 to 6 years, better irrigation, and the use of fertilizer.

Use and Management of Soils for Range®

In this subsection the rangeland in the survey area is
briefly described, and then range sites and condition classes
are defined. Each range site in the survey area is dis-
cussed, and its annual yleld per acre, when in excellent
condition, is estimated. Finally, general practices of
range management are discussed.

In Judith Basin County more than 60 percent of the
land area outside of the Lewis and Clark National Forest
is used to produce range forage. This forage largely sup-
ports livestock, which is the second largest enterprise in
the county. The rangeland generally is not suitable for
cultivation, but a few parts of the old ranches that remain
mostly in native grass can be cultivated. ,

In the foothills, range forage is the principal crop.
Most ranches are confined to the southwestern edge of

!By Sterte E. DALE, range conservationist, Soil Conservation
Service.
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TaBLE 3.—Predicted average acre yields of principal irrigated crops under prevailing and improved management

[In columns A are yields under prevailing management; in columns
Absence of yield indicates soil is not suited to crop.

B are yields that could be obtained under improved management
Only soils suited to irrigation are listed in this table]

Smooth brome- Alfalfa hay or

Oats grass hay alfalfa-smooth

Map Soil bromegrass hay

symbol
A B A B A B

Bu, Bu. Tons Tons Tons Tons
Ak Adel loam, 2 to 8 percent slopes_ . . ____________ 75 90 1.5 3.5 1.8 3.8
Al Adel loam, 8 to 18 percent slopes_ _ _ ____________________.___.___. 65 80 1.2 .2.0 1.2 2.0
Am Adel silt loam, terrace_ - ______ 80 100 2.0 3.5 2.0 4.0
Bp Bridger loam, 2 to 4 percent slopes.__ . __________________________ 80 100 1.5 3.2 1.5 3.5
Br Bridger loam, 4 to 15 percent slopes_____________________________ 65 80 1.2 2.0 1.2 2.0
Da Danvers clay loam, 0 to 2 percent slopes_________________________ 90 110 2.0 3.5 2.0 4.0
Db Danvers clay loam, 2 to 4 percent slopes._________________._______ 80 95 1.5 3.2 1.5 3.5
Dd Danvers cobbly clay loam, 0 to 4 percent slopes__ - ____.________._ 75 90 1.5 3.0 1.5 3.5
Df Danvers cobbly clay loam, 4 to 8 percent slopes. - - ________ ______ 50 60 1.2 2.5 1.2 3.0
Dg Danvers cobbly clay loam, 8 to 15 percent slopes. .- __________.____ 60 75 1.0 2.0 1.0 2.8
Fc Fergus clay loanm, 0 to 2 pereent slopes_ - . __ . _________________ 90 110 2.0 3.5 2.0 4.0
Fd Fergus clay loam, 2 to 4 percent slopes_ . ________________________ 80 95 1.5 3.2 1.5 3.5
Ff Fergus clay loam, 4 to 8 percent slopes_ _ ________________________ 65 80 1.2 2.5 1.2 3.0
Fh Fergus clay loam, 8 to 15 percent slopes_ - _ ... __________________ 60 70 1.2 2.5 1.5 3.0
Ga Gallatin clay loam - _ _ ... 80 100 2.0 BB oo
Gb Gallatin loam '_ o _ L ______. 80 100 2.0 b - S U R
Jb Judith clay loam, 0 to 2 percent slopes_____ . ____________________. 80 100 2.0 3.5 2.0 4.0
Je Judith clay loam, 2 to 4 percent slopes___________________________ 60 95 1.5 3.2 1.5 3.5
Jd Judith clay loam, 4 to 8 percent slopes__ . _______________________ 50 80 1.2 2.0 1.2 2.2
Jf Judith elay loam, low terrace._ . _________._______. 70 90 1.5 3.0 1. 5 3.0
Jh Judith cobbly clay loam, 0 to 4 percent slopes. ... ________________ 65 80 1.2 2.0 1.2 2.0
Jk Judith cobbly clay loam, low terrace, 0 to 4 pereent slopes. ________ 65 80 1.2 2.0 1.2 2.0
JI Judith gravelly clay loam, 0 to 2 percent slopes_._________________ 75 90 1.5 3.0 1.5 3.0
Jm Judith gravelly clay loam, 2 to 4 percent slopes_.._________________ 65 80 1.5 2.5 1.5 2.5
Jn Judith gravelly clay loam, 4 to 8 percent slopes___________________ 50 70 1.0 2.0 1.2 2.2
Jo Judith gravelly clay loam, low terrace, 0 to 4 percent slopes_______. 70 90 1.5 3.0 1.5 3.0
Po Promise clay, 2 to 8 percent slopes_ . _________________ 75 90 2.0 3.0 1.5 3.5
Ra Raynesford and Adel loams, 2 to 4 percent slopes_ . _________ 80 100 1.5 3.2 1.5 3.5
Rd Raynesford and Adel loams, 4 to 8 percent slopes. . _____.._______ 65 80 1.2 2.5 1.5 3.0
Rf Raynesford and Adel loams, 8 to 15 percent slopes. .. ___________ 65 80 1.2 2.0 1.2 2.0
Sd Savage silby clay, 0 to 2 percent slopes__.___._________ ... _______ 90 110 2.0 3.5 2.0 4.0
Se Savage silty clay, 2 to 4 percent slopes___________________________ 80 95 2.0 3.2 2.0 3.5
St Savage silty clay, 4 to 8 pereent slopes___._______________________ 65 80 2.0 3.0 1.5 3.0
Sg Savage silty clay loam, 0 to 2 percent slopes. .. ____________..____ 80 100 2.0 3.5 2.0 4.0
Sh Savage silty clay loam, 2 to 4 percent slopes..____________________ 80 95 2.0 3.2 2.0 3.5
Sk Savage silty clay loam, 4 to 8 percent slopes______________________ 65 80 1.8 2.5 1.8 3.0
Sw Straw clay loam, 0 to 2 percent slopes._ - _________________________ 80 100 2.0 3.5 2.0 4.0
Sx Straw clay loam, 2 to 4 percent slopes_ ___ . ___________________ 75 95 2.0 3.2 2.0 3.5
Sy Straw clay loam, gravelly substratum____________________________ 70 90 1.5 3.0 1.5 3.0
Tc Terrad silty clay, 0 to 2 percent slopes___._____________________ 80 110 2.0 3.5 2.0 4.0
To Twin Creek loam, 2 to 4 percent slopes__________________________ 75 95 1.8 3.2 1.8 3.5
Tp Twin Creek loam, 4 to 8 percent slopes_ _________________________ 65 80 1.5 2.5 1.8 3.0
Tw Twin Creek clay loam, 0 to 2 percent slopes______________________ 80 100 2.0 3.5 2.0 4.0

! This soil is also listed in the table for principal dryland crops
irrigated.

the Stanford Bench or to the foothills of the Little Belt
and Highwood Mountains. The range is gently rolling to
steep and in some areas is dissected by deep dramageways.
Also used mainly for grazing is the part of the survey
area drained by Arrow Creek that is locally called the
breaks. In addition, native pasture occurs along edges of
terraces on many grain-producing farms.

On upland ranges in areas that normally have 15 to 19
inches of precipitation annually, the original, or climax,
vegetation consisted primarily of mixed tall, mid, and
short grasses and smaller amounts of perennial forbs and
other plants used for browse. The proportions of the
different kinds of vegetation varied according to the char-
acteristics of the soils in a site, especially the content of
moisture.

(table 2) because it is in capability unit IIw-1, irrigated and non-

After the rangeland in the county was grazed for about
three-quarters of a century, it deteriorated in varying de-
grees. Today much of the range produces only about
half of the forage that it can produce. TFortunately, in
many areas enough of the high-producing original vege-
tation remains for the range to be restored, through sound
management, to nearly its original productivity.

Range site and condition class

Most areas of range consist of several kinds of soils, each
having a different potential for producing native forage.
Throughout the years, ranchers have evaluated their
rangeland, often successfully, by the process of trial and
error. More recently, however, a method has been de-
vised for classifying grassland into range sites. A range
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site is a kind of rangeland that differs from other kinds
of rangeland in its ability to produce different kinds and
proportions of plants that grew in the original vegetation.
If a rancher knows the kinds of rangeland, or the range
sites, on his ranch, and also knows something about the
soils that make up these range sites, he can estimate the
productive potential of his ranch. IFor example, a ranch
made up mostly of the Subirrigated and Silty range sites
can produce move and better forage than one made up
mostly of the Thin Breaks and Very Shallow range sites.

Over a period of years, a range site generally produces
the greatest amount of forage when the composition of
its vegetation is nearly that of the original vegetation.
The range plants in the vegetation can be classified accord-
ing to the way they respond to grazing. A plant is called
a decreaser 1f it decreases greatly when the range is
grazed closely. It is called an ncreaser if it increases
abundantly under close grazing. A plant that invades
areas where it did not formerly grow is called an nwvader.
The best rangeland has a large percentage of decreasers,
some increasers, and few or no invaders. How a range
has been managed in the past is reflected by its present
vegetation.

The present condition of a range can be estimated by
comparing the present vegetation on a site with the vegeta-
tion that originally grew there. Range condition is com-
monly expressed in four condition classes that are deter-
mined by the percentage of original, or climax, vegetation
in the present vegetation. These four classes and the per-
centage of climax vegetation that determines them are as

follows:

Percentage of

Condition class climazx vegetation

BExcellent 76 to 100
Good o 51 to 75
Fair o ___ 26 to 50
POOT e 0 to 25

The experience of ranchers and the results of vesearch
have shown that a range can be kept in good or excellent
condition if not more than half of the weight of the forage
produced in a year is grazed. If a range is grazed only
moderately, the damage to the better kinds of forage plants
is minimized and the condition of the range improves.
The ungrazed forage is not wasted, for it does these
things—

1. Enables plants to store food that is used for quick
and vigorous growth in spring and following
droughts.

2. Allows the better plants to maintain or improve
their vigor.

3. Serves as a mulch that encourages rapid intake of
moisture and an increase in the moisture stored.

4. Protects the soil from wind and water erosion.

5. Stops snow where it falls so that it melts and soaks
into the soil for later use by plants.

Descriptions of the range sites

In the Judith Basin Area, the grassland occurs in two
zones of precipitation—15 to 19 inches, and 20 to 24 inches.
Although the Subirrigated, Shallow, Very Shallow, and
other range sites lie in both zones, a distinction between
the zones 1s not made because other factors minimize the
effect of the difference in precipitation. Differences in
precipitation, however, are important on the Silty, Clayey,
and Thin Breaks range sites, and the sites in the two pre-
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cipitation zones are designated by including “15 to 19
inches precipitation” or “20 to 24 mches precipitation” as
a part of the site name.

In the discussion of each range site that follows are (1)
a brief description of the lay of the land, (2) a list.of the
included soils, (3) some characteristics of the soils, (4) the
dominant plants on the site when it is in excellent condi-
tion, and (5) the common invaders.

WETLAND RANGE SITE

Gallatin soils, wet, are the only soils in this range site.
They occupy narrow areas on the low flood plains along
some of the major streams. Drainage is poor, and the
water table fluctuates between the surface and a depth of
2 feet.

The original, or climax, vegetation consisted of many
kinds of decreasers and some increasers. The decreasers
are prairie cordgrass, American mannagrass, northern
reedgrass, tufted hairgrass, sedges, and other plants.
Broad-leaved forbs and willows are some of the increasers.
When this range site deteriorates, timothy, Kentucky blue-
grass, western wheatgrass, foxtail barley, and other in-
vaders replace the original plants. Because this range
site seldom lacks moisture, the forage stays green through-
out the growing season. This range site is often grazed
so severely that its condition deteriorates.

SUBIRRIGATED RANGE SITE

This range site is on bottom lands along some of the
major streams, in broad areas on low terraces, in upland
swales, and in tiny ponded areas. It is nearly level and
gently sloping. The soils in this site are kept continually
moist by a water table that is 2 to 6 feet below the surface.
This site is used mostly for both hay and grazing. A typi-
cal area is 5 miles north of Stanford. The soils are—

Bowdoin silty clay, low clay variant.
Colvin-Lamoure clay loams.
Dimmiek clay.

Fargo-Hegne silty clays.

Gallatin clay loam.

Gallatin loam.

Gallatin loam, clay substratum.
Gallatin and Raynesford loams.
Slocum loam.

‘Wet land.

The original plant cover on this range site consisted of
various combinations of decreasers and increasers. North-
ern reedgrass, tufted hairgrass, basin wildrye, and sedges
were decreasers. Increasers originally present included
inland saltgrass, western wheatgrass, mat muhly, and
shrubby cinquefoil. The condition of the range worsened
after many years of grazing in which the livestock selected
their favorite grasses. The invaders that have replaced
much of the original cover are redtop, timothy, foxtail
barley, and Canada thistle.

SALINE SUBIRRIGATED RANGE SITE

This range site occupies areas along meandering streams,
a few nearly level areas on low terraces, and swales and
seepy slopes on the uplands. The soils are—
Arvada-Beckton complex, saline,
Loamy alluvial land.
Saline land.
These soils are poorly drained and contain enough salts
to damage some plants. Salt-tolerant plants grow on much
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of the site. In places, particularly on the seepy uplands,
the salts form a white crust at the surface. In other places
the salts are not visible at the surface.

In the original plant cover of this range site there was
a combination of decreasers and increasers. The decreasers
included alkali sacaton, western wheatgrass, alkali blue-
grass, Nuttall alkaligrass, and alkali cordgrass. Inland
saltgrass and mat muhly were among the original increas-
ers. When this range site deteriorates, the original plants
are replaced entirely or partly by foxtail barley, American
sloughgrass, saltbushes, and other invaders.

This range site is frequently abused through overgraz-
ing because it seldom lacks moisture and the plants stay
green throughout the growing season. Sometimes the de-
terioration is severe. Kffective management should pro-
vide fencing and practices that encourage the growth of
decreasers and increasers.

SILTY RANGE SITE, 15 TO 19 INCHES PRECIPITATION

This range site occupies parts of rolling uplands, the
nearly level to sloping terraces and high benches, and
smaller areas on fans. Elevations range from 3,800 feet
above sea level on the most northeasterly benches to about
4,600 feet in the lower foothills. In some of the more
sharply rolling areas, this site is closely intermingled with
the Shallow range site, which is on” the knolls, ridges,
and crests. Favorable topography makes the site access-
ible to livestock, but most of it is cultivated. The soils
are— :

Absarokee clay loam, 2 to 8 percent slopes.

Absarokee clay loam, 8 to 15 percent slopes.

Absarokee-Cheadle channery loams, 2 to 8 percent slopes.

Absarokee-Cheadle channery loams, 8 to 15 percent slopes,
eroded.

Absarokee-Cheadle stony loams (Absarokee part).

Absarokee-Maginnis channery clay loams, 2 to 8 percent slopes.

Bainville loam.

Beckton loam,

Blaine-Spring Creek loams, 2 to 8 percent slopes.

Blaine-Spring Creek stony loams (Blaine part).

Cheadle channery loam, 2 to 8 percent slopes.

Cheadle channery loam, 8 to 15 percent slopes.

Cheadle loam, 2 to 8 percent slopes.

Cheadle loam, 8 to 15 percent slopes.

Danvers clay loam, 0 to 2 percent slopes.

Danvers clay loam, 2 to 4 percent slopes.

Danvers clay loam, 4 to 8 percent slopes.

Danvers cobbly clay loam, 0 to 4 percent slopes.

Danvers cobbly clay loam, 4 to 8 percent slopes.

Danvers cobbly clay loam, 8 to 15 percent slopes.

Danvers gravelly clay loam, 0 to 4 percent slopes.

Danvers stony clay loam, 2 to 4 percent slopes.

Danvers-Judith clay loams, 0 to 2 percent slopes.

Danvers-Judith clay loams, 2 to 4 percent slopes.

Danvers-Judith clay loams, shale substratum, 0 to 4 percent
slopes.

Danvers-Judith gravelly clay loams, 0 to 2 percent slopes.

Darret clay loam, 8 to 15 percent slopes.

Darrett stony clay loam.

Darret-Cheadle complex, 2 to 8 percent slopes.

Darret-Cheadle complex, 8 to 85 percent slopes.

Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Judith
part).

Judith clay loam, 0 to 2 percent slopes.

Judith clay loam, 2 to 4 percent slopes.

Judith clay loam, 4 to 8 percent slopes.

Judith clay loam, low terrace.

Judith cobbly clay loam, 0 to 4 percent slopes.

Judith cobbly clay loam, low terrace, 0 to 4 percent slopes.

Judith gravelly clay loam, 0 to 2 percent slopes.

Judith gravelly clay loam; 2 to 4 percent slopes.

Judith gravelly clay loam, 4 to 8 percent slopes.

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes.

Judith-Danvers gravelly clay loams, 0 to 4 percent slopes.
Judith and Savage soils.

Judith-Utica gravelly loams, 4 to 8 percent slopes.
Judith-Utica gravelly loams, 8 to 15 percent slopes.
Maginnis-Absarokee channery clay loams (Absarokee part).
Spring Creek-Blaine stony loams (Blaine part).

Straw clay loam, 0 to 2 percent slopes.

Straw clay loam, 2 to 4 percent slopes.

Straw clay loam, gravelly substratum.

Twin Creek loam, 2 to 4 percent slopes.

Twin Creek loam, 4 to 8 percent slopes.

Twin Creek loam, 8 to 15 percent slopes.

Twin Creek clay loam, 0 to 2 percent slopes.

Utica gravelly loam, 2 to 8 percent slopes.

Utica-Judith gravelly loams, sandy substratum,
Utica-Judith stony loams.

These soils are mainly loams and light clay loams that
are more than 20 inches deep. Some of them are gravelly.
They take in water readily, have good moisture-storage
capacity, and have a good supply of plant nutrients.

Decreasers in the original plant community in this range
site included rough fescue, bluebunch wheatgrass, moun-
tain brome, big bluegrass, and Richardson needlegrass.
Originally the decreasers made up from 50 to 75 percent
of the vegetation on this site, and increasers made up
practically all of the rest. Included among the increasers
were Idaho fescue, western wheatgrass, needle-and-thread,
plains reedgrass, and lupine. In ranges having a history
of close use, plants that have invaded are cheatgrass brome,
Japanese brome, curlycup gumweed, and fringed sagewort.
These invaders grow separately or in combination.

CLAYEY RANGE SITE, 15 TO 19 INCHES PRECIPITATION

This range site occupies rolling uplands and nearly
level to gently sloping terraces and high benches. Eleva-
tions range from 3,700 feet above sea level on some of the
lower terraces to 4,500 feet in the lower foothills. Much
of this site is cultivated. The soils are—

Absarokee silty clay, 2 to 8 percent slopes.
Arvada-Beckton cobbly clay loams (Beckton part).
Beckton-Arvada clay loams (Beckton part).
Beckton-Danvers clay loams.

Beckton-Savage complex.

Chama clay loam, 4 to 8 percent slopes.
Chama-Midway clay loams, 4 to 8 percent slopes.
Chama-Midway clay loams, 8 to 15 percent slopes.
TFergus clay loam, 0 to 2 percent slopes.

Fergus clay loam, 2 to 4 percent slopes.

Tergus clay loam, 4 to 8 percent slopes.

Fergus clay loam, 8 to 15 percent slopes.

Fergus silty clay loam, shale substratum, 2 to 8 percent slopes.
Pierre clay, 2 to 8 percent slopes.

Pierre clay, 8 to 35 percent slopes.

Promise clay, 0 to 2 percent slopes.

Promise clay, 2 to 8 percent slopes.

Promise clay, 8 to 15 percent slopes.

Promise cobbly clay. .

Savage silty clay, 0 to 2 percent slopes.

Savage silty clay, 2 to 4 percent slopes.

Savage silty clay, 4 to 8 percent slopes.

Savage silty clay loam, 0 to 2 percent; slopes.
Savage silty clay loam, 2 to 4 percent slopes.
‘Savage silty clay loam, 4 to 8 percent slopes.
Terrad clay, 2 to 8 percent slopes.

‘Terrad clay, 8 to 85 percent slopes.

Terrad silty clay, 0 to 2 percent slopes.

Winifred clay loam, 0 to 4 percent slopes.
Winifred clay loam, 4 to 8 percent slopes.
Winifred clay loam, 8 to 15 percent slopes.
Winifred cobbly clay loam, 2 to 8 percent slopes.
Winifred cobbly clay loam, 8 to 15 percent slopes.
Winifred-Judith clay loams.

Winifred-Rhoades clay loams,



JUDITH BASIN AREA, MONTANA

These soils range from clay loam to clay and are more
than 20 inches deep. Some of them are cobbly. They
have a moderate to slow rate of water intake, but their
moisture-storage capacity and supply of plant nutrients
are good. Compaction by trampling of livestock is more
likely on these soils than on coarser textured soils. If
these soils are compacted, the rate of moisture intake is
further reduced and more water is lost through runoff.

The decreasers in the original plant community on this
range site were rough fescue, bluebunch wheatgrass, green
neeﬁlegmss, and Canada wildrye. These decreasers made
up 50 to 70 percent of the vegetation, and increasers made
up the rest. The increasers included western wheatgrass,
Idaho fescue, needle-and-thread, prairie junegrass, and
plains reedgrass. If this range site is grazed too closely,
15 used too early in the grazing season, or both, some of
the original decreasers and increasers do not survive. In-
vaders are quick to take advantage of the plant nutrients
and available moisture that are left in the soils when the
decreasers and increasers deteriorate. Among the com-
mon invaders are Kentucky bluegrass, Canada bluegrass,
smooth brome, timothy, cheatgrass, and similar annuals,
as well as broad-leaved annual forbs and noxious perennial
weeds.

It is often advisable to fence large areas of this site
because these areas require similar management that
differs from the management of adjacent sites.

THIN SILTY RANGE SITE
This range site occupies the steep edges of benches on

which occur the Silty and Clayey range sites having 15
to 19 inches precipitation. In many places the Thin Silty
range site extends from the bench edges down to the Clayey
range site on a bench below. ILivestock prefer to graze the
sites that have the more gentle slopes. The soils are—

Darret-Utica complex.

Utica gravelly loam, 8 to 35 percent slopes.

_These soils have a thin, dark surface layer that grades
to deep, very gravelly fine material. Although they take
in water readily, much of it runs off because slopes are
steep. The moisture-storage capacity is low.

Some or all of the decreasers in the original plant com-
munity were green needlegrass, bearded wheatgrass,
bluebunch wheatgrass, and rough fescue. Among the in-
creasers were western wheatgrass, Idaho fescue, needle-
and-thread, prairie junegrass, plains reedgrass, and blue
grama. When the range deteriorated because of over-
grazing, invaders replaced many decreasers and increasers.
These invaders include cheatgrass brome, red three-awn,
needle-leaf sedge, curlycup gumweed, and broom snake-
weed. In some places there are various noxious weeds,
including leafy spurge and Russian knapweed.

THIN CLAYEY RANGE SITE

This range site occupies small areas of hilly uplands
and steep edges or benches. Slopes are more than 15 per-
cent. The site adjoins large aveas of the Silty and Clayey
range sites that have 15 to 19 inches precipitation and the
more gentle slopes that livestock prefer to graze. The
soils are—

Maginnis cobbly clay loam.

Midway clay loam.
Winifred-Utica clay loams.
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These soils have a thin surface layer of clay loam or
cobbly clay loam that grades to weathered clay loam shale
or fine material containing many pebbles. In many places
on the bench edges, there are small areas of soils shallow
over hard shale. The soils in this range site are moder-
ately slow in permeability. Runoff is rapid, and much of
the snow that falls blows off. Consequently, the soils are
droughty.

Decreasers in the original plant community were rough
fescue, Canada wildrye, basin wildrye, green needlegrass,
and bluebunch wheatgrass. Increasers that have been on
the range site in various amounts include western wheat-
grass, Idaho fescue, timber danthonia, prairie junegrass,
plains reedgrass, and plains muhly. In areas that have
been grazed closely and have deteriorated are many in-
vaders, including cheatgrass brome, Kentucky bluegrass,
needleleaf sedge, broom snakeweed, curlycup gumweed,
Canada thistle, leafy spruge, and Russian knapweed.

SHALLOW CLAY RANGE SITE

Lismas-Pierre clays are the only soils'in this range site.
The site occurs in small areas on sharply rolling uplands.
Tt is grazed with areas of the adjoining Shale range site
and the Silty and Clayey range sites having 15 to 19 inches
precipitation. Because slopes are steep, livestock graze
this range site only after the Silty and Clayey sites have
been grazed closely.

The soils on this range site consist of clay that overlies
shale at a depth of 6 to 18 inches. Small areas of shale are
commonly exposed. Because the rate of water intake is
slow and slopes are steep, considerable moisture is lost in
runoff. The organic-matter content is fairly low. Roots
cannot penetrate these soils deeply.

The decreasers originally on this range site included
bluebunch wheatgrass, rough fescue, green needlegrass,
Canada wildrye, and mountain brome. Increasers in-
cluded western wheatgrass, Idaho fescue, needle-and-
thread, prairie junegrass, and plains reedgrass. Where
the range is depleted because of overgrazing, cheatgrass
brome, curlycup gumieed, broom snakeweeﬁ, and other
plants probably have invaded.

SHALLOW TO GRAVEL RANGE SITE

Only Cobbly alluvial land is in this range site. It oc-
cupies narrow areas of the flood plains fairly close to the
mountains. In most places these areas are along the larger
streams. ‘This site is likely to be flooded occasionally.

The soils on this site consist of very cobbly material that
is of variable texture and is 10 to 20 inches thick. They
are underlain by loose, clean coarse sand and gravel.
These soils take in water rapidly but are droughty because
little of it is stored. The original decreasers included
bluebunch wheatgrass, western wheatgrass, and spike fes-
cue. Increasers included needle-and-thread, timber dan-
thonia, prairie junegrass, and plains reedgrass. The in-
vaders in the areas in poor condition include cheatgrass
brome, needleleaf sedge, fringed sagewort, Canada thistle,
and noxious weeds.

The range site is not extensive and is usually managed
the same way as adjoining range sites.

SHALLOW RANGE SITE
This range site occupies ridges, knolls, and crests of
uplands and, to a lesser extent, gentle slopes of high
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benches. Commonly this site is adjacent to the Silty range
site, 15 to 19 inches precipitation, which occupies the lower
slopes of the rolling or sharply rolling uplands. The
Shallow range site generally is not grazed so closely as the
Silty range site. The soils are—
Absarokee-Cheadle stony loams (Cheadle part). .
Alder-Maginnis complex, 8 to 35 percent slopes (Maginnis
part).
Ashuelot gravelly loam.
Blaine-Spring Creek stony loams (Spring Creek part).
Cheadle stony loam.
Duncom stony loam.
Hughesville-Duncom complex (Duncom part).
Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Ashuelot
part). )
Maginnis-Absarokee channery clay loams (Maginnis part).
Maginnis-Alder channery clay loams (Maginnis part).
Sapphire-Cheadle complex (Cheadle part).
Skaggs-Cheadle complex (Cheadle part).
Skaggs-Duncom stony clay loams (Duncom part).
Skaggs-Duncom-Hughesville complex (Duncom part).
Spring Creek-Blaine stony loams (Spring Creek part).
Teton-Cheadle stony loams, 15 to 35 percent slopes (Cheadle
part).
Woodhurst-Spring Creek stony complex (Spring Creek part).
These soils are loamy and shallow over hard rock that is
practically impenetrable.  Most of them are stony or
gravelly and have a limy root zone. The supply of plant
nutrients is only fair. These soils take in water readil
but their moisture-storage capacity is low because the soils
are shallow. Consequently, the soils are droughty. Run-
off is rapid on the steeper slopes. o
Decreasers in the original plant community included
bluebunch wheatgrass, rough fescue, bearded wheatgrass,
mountain brome, and spike fescue. Increasers included
Idaho fescue, western wheatgrass, needle-and-thread, tim-
ber danthonia, prairie junegrass, and plains reedgrass.
Cheatgrass brome, timothy, needleleaf sedge, curlycup
gumweed, and broom snakeweed are invaders generally
found on ranges having a history of overuse.

PANSPOTS RANGE SITE

This range site occurs on nearly level stream terraces
and gently sloping fans. It consists of areas in grass
closely intermingled with barren spots, or slick spots, that
cover 15 to 40 percent of the range site. The soils are—

Arvada-Laurel complex.
Rhoades-Arvada complex.

The areas in grass consist of a thin and moderately thick
surface layer of loam or clay loam that is underlain by a
slowly permeable subsoil. The slick spots have little or no
vegetation and consist of salty clay or other hard material
that is nearly impervious to water and roots.

“ Western wheatgrass and needle-and-thread were de-

creasers in the original plant community. Increasers in-.

cluded prairie junegrass, Sandberg bluegrass, plains reed-
grass, and blue grama. Invaders in areas that have been
overgrazed for years are cheatgrass brome, Japanese
brome, Kentucky bluegrass, and red three-awn.

This site is not extensive and generally is managed the
same way as adjoining range sites,

DENSE CLAY RANGE SITE

This range site occurs on fans and terraces and, to a
lesser extent, on the uplands, largely in the plains section.
It is commonly intermingled with the Silty range site, 15
to 19 inches precipitation. The soils are—

Arvada-Beckton cobbly clay loams (Arvada part).
Arvada-Terrad clays.

Beckton-Arvada clay loams (Arvada part).
Clayey alluvial land. ’

These soils consist of dispersed clay throughout the pro-
file, or they have a thin clay loam surface layer and a dis-
persed clay subsoil. Because they tend to seal when moist-
ened, they take in water very slowly. They are low in
content of organic matter, and varying amounts of salts
occur in their subsoil. Roots cannot penetrate deeply.

The original plant community contained bluebunch
wheatgrass and similar decreasers. Increasers on range
in excellent condition include western wheatgrass, plains
reedgrass, blue grama, and Sandberg bluegrass. Cheat-
grass brome, tumblegrass, curlycup gumweed, and broom
snakeweed are usually present on ranges that have been
abused for a long time.

THIN BREAKS RANGE SITE, 15 TO 19 INCHES PRECIPITATION

This range site occupies broken slopes on the edges of
the upland plains. It is at elevations of less than 5,000
feet above sea level. Different kinds of rock crop out at
different levels on the slopes. The more gentle slopes of
this site are easily accessible to livestock, but the steeper
slopes are more difficult to graze. . The soils are—

Cheadle-Big Timber-Rock outerop complex.
Midway-Shale outerop complex.

On the steep and moderately steep slopes, the soils be-
tween the rock ledges are loam and clay loam 10 to 80
inches deep. Moisture-storage capacity is’low to moderate,
and considerable moisture is Jost in runoff.

Decreasers in the original vegetation on this range site
included bluebunch wheatgrass, Idaho fescue, green needle-
grass, bearded wheatgrass, mountain brome, slender wheat-
grass, and prairie sandreed. Increasers on range in
excellent condition include western wheatgrass, needle-
and-thread, plains reedgrass, prairie junegrass, and blue
grama. Invaders that sometimes occur today include
cheatgrass brome, Kentucky bluegrass, and timothy.

This range site is seldom grazed alone but usually is

-grazed with adjoining range sites. The grazing is gen-

erally moderate because of the steep slopes and poor
accessibility.
VERY SHALLOW RANGE SITE
This range site occupies steep and very steep, broken
slopes on edges of high plateaus and on canyon walls.
The soils are—

Cheadle-Rock outcrop complex.
Duncom-Rock outcrop complex.

The soils are loams and stony loams that dominantly are
6 to 12 inches deep over hard, impenetrable rock. Deeper
soils occur in coves and at the bases of slopes. Rock crops
out n 30 to 50 percent of the site. The soils have very low
moisture-storage capacity.

Decreasers in the original plant community included
bluebunch wheatgrass, western wheatgrass, Idaho fescue,
mountain brome, prairie sandreed, and needle-and-thread.
The most common increasers are blue grama, prairie june-
grass, and Sandberg bluegrass. If invaders occur today,
they include cheatgrass brome, Kentucky bluegrass, curly-
cup gumweed, and broom snakeweed.

This range site is usnally in good or excellent condition
partly because of its steep topography. Compared to most
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other range sites, the site is inaccessible. Livestock closely
graze most adjoining range sites before making even mod-
erate use of this site.

SHALE RANGE SITE

~ Lismas-Shale outcrop complex makes up this range site.

The site typically occupies steep, hilly breaks that are dis-
sected by coulees, or dry creekbeds. The soil material is
shallow clays and clay shale mixed in about equal amounts.
Runoff is rapid because the shallow clays have slow to very
slow water intake and because slopes are steep. Livestock
are not likely to graze this range site. _

Decreasers in the original plant community included
prairie sandreed, western wheatgrass, Indian ricegrass,
green needlegrass, and bluebunch wheatgrass. The most
common increasers were Sandberg bluegrass, blue grama,
American vetch, and mountain thermopsis. Yellow sweet-
clover and cheatgrass brome are among the invaders that
may occur.

This range site is not extensive, and generally it is grazed
with adjoining range sites.

SILTY RANGE SITE, 20 TO 24 INCHES PRECIPITATION

This range site occupies rolling uplands and small areas
on fans in the higher foothills of the survey area. Eleva-
tions range from 4,600 to 6,000 feet above sea level. Some
areas of thissite are cultivated. The soils are—

Adel loam, 2 to 8 percent slopes.

Adel loany, 8 to 18 percent slopes.

Adel silt loam, terrace.

Alder clay loam, 2 to 8 percent slopes.

Alder clay loam, 8 to 15 percent slopes.

Alder stony clay loam, 8 to 15 percent slopes.
Alder-Maginnis channery clay loams, 2 to 8 percent slopes.
Alder-Maginnis complex, 8 to 35 percent slopes (Alder part).
Blythe loam, 2 to 4 percent slopes,

Blythe loam, 4 to 8 percent slopes.

Bridger loam, 2 to 4 percent, slopes.

Bridger loam, 4 to 15 percent slopes.

Bridger stony loam.

Judith and Raynesford stony loams, 2 to 8 percent slopes.
Judith and Raynesford stony loams, 8 to 15 percent slopes.
Little Horn stony loam.

Maginnis-Alder channery clay loams (Alder part).
Raynesford and Adel loams, 2 to 4 percent slopes.
Raynesford and Adel loams, 4 to 8 percent slopes.
Raynesford and Adel loams, 8 to 15 percent slopes.
Raynesford and Adel stony loams, 4 to 15 percent slopes.
-Skaggs loam.

Skaggs clay loam, 4 to 8 percent slopes.

Skaggs clay loam, 8 to 15 percent slopes.

Skaggs stony clay loam.

Skaggs-Cheadle complex (Skaggs part).

Skaggs-Duncom stony clay loams (Skaggs part).
Skaggs-Raynesford loams, 8 to 35 percent, slopes.
Skaggs-Duncom-Hughesville complex (Skaggs part).
Teton loam, 2 to 8 percent slopes.

Teton loam, 8 to 15 percent slopes.

Teton-Adel stony loams.

Teton-Cheadle channery loams, 4 to 15 percent slopes.
Teton-Cheadle stony loams, 4 to 15 percent slopes.
Teton-Cheadle stony loams, 15 to 35 percent slopes (Teton

part).

Woodhurst stony loam.

Woodhurst-Alder stony complex.

Woodhurst-Loberg complex (Woodhurst part).
Woodhurst-Spring Creek stony complex (Woodhurst part).
Woodhurst-Teton-Cheadle soils.

These soils are loams, light clay loams, and silt loams
that are more than 20 inches deep. Some of them are
channery and some are stony. They take in water readily

and have good moisture-storage capacity. The supply of
plant nutrients is good.

Decreasers in the original plant community included
purple reedgrass, mountain brome, rough fescue, subalpine
needlegrass, bearded wheatgrass, slender wheatgrass, and
tufted hairgrass. They amounted to 70 to 80 percent of
the total annual production. Among the increasers were
Idaho fescue, timber danthonia, needle-and-thread, and
lupine. Invaders crowd out the original vegetation when
the range is overused because moisture is favorable for
their growth during the grazing season when decreasers
are grazed closely and continuously and are destroyed.
The invaders include Kentucky bluegrass, timothy, smooth
broom, and needleleaf sedge.

This range site is very productive. It should be fenced
separately so that it can be managed well and kept in
excellent condition. If adjoining steep range sites are
managed to obtain full use of their grasses, this range site
deteriorates because it is grazed closer and closer, and
the adjoining steep sites are little used. Water is usually
plentiful, and when it is not, springs and seeps are
generally available.

CLAYEY RANGE SITE, 20 TO 24 INCHES PRECIPITATION

This range site occupies rolling and hilly uplands and
sloping fans in the foothills. Elevations range from 5,000
to 5,700 feet above sea level. More forage grows in small
seeps that occur than in the rest of the site. The soils
are—

Castle clay, 4 to 15 percent slope.
Castle clay, 15 to 35 percent slope.
Castle complex.

These soils consist of clays that are more than 20 inches
thick. They have deep cracks when dry, but these cracks
close as the soils are moistened by rain. The rate of water
intake therefore is slow, and it decreases when the moist
soils are compacted by the trampling of livestock. Much.
water is lost 1n runoff, but the capacity to store moisture
is good. Root penetration is more difficult than in the
coarser textured soils. .

Decreasers in the original plant community included
rough fescue, bluebunch wheatgrass, Richardson needle-
grass, Columbia needlegrass, mountain brome, bearded
wheatgrass, and slender wheatgrass. These decreasers
made up from 60 to 75 percent of the annual production
of herbage. Increasers included Idaho fescue, timber
danthonia, prairie junegrass, needle-and-thread, lupine,
Douglas-fir, limber pine, and ponderosa pine. When this
range site deteriorates from overuse, Kentucky bluegrass,
timothy, one-spike danthonia, and needleleaf sedge invade
and make use of the soil moisture and plant nutrients.

This is one of the more productive upland range sites
in the 20- to 24-inch precipitation zone. Aveas large
enough to justify fencing should be fenced off from other
range sites. If this site is surrounded by steeper, less
productive range sites, uniform grazing of all sites is diffi-
cult. If the steeper sites are fully used, this range site is
overgrazed and deteriorates.

THIN BREAKS RANGE SITE, 20 TO 24 INCHES PRECIPITATION
This range site occurs on broken slopes high in the foot-
hills and in mountainous areas at elevations generally more
than 500 feet above sea level. Rocks of different kinds
crop out at different levels on the slopes. The more gentle
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slopes are easily grazed by livestock, but grazing is more
difficult on the steeper ones. The soils are—
Cheadle-Duncom-Rock outcrop complex.
Duncom-Skaggs-Rock outerop complex.

Outcrops of shale and other rock cover 15 to 30 percent
of most areas. Between the rock ledges and shale outcrops
the soils are loam and clay loam that range from 10 to 36
inches In depth. These soils take in water quite readily,
but runoff is generally rapid because slopes are steep and
moderately steep. The moisture-storage capacity varies
with the depth of soil. ]

Decreasers in the original plant community included
bearded wheatgrass, Richardson needlegrass, bluebunch
wheatgrass, subalpine needlegrass, purple reedgrass,
tufted hairgrass, and basin wildrye. Increasers included
western wheatgrass, Idaho fescue, timber danthonia,
prairie junegrass, needle-and-thread, lupine, and shrubby
cinquefoil. When the range was in poor condition, the
invaders replaced the original vegetation. These invaders
include Kentucky bluegrass, timothy, one-spike danthonia,
needleleaf sedge, curlycup gumweed, and broom snalke-
weed.

Estimated annual yield on each range site

Annual yields of forage are affected mainly by the
amount and distribution of precipitation during the year.
They are also aflected by the amount of past grazing,
by trampling, and by the activity of rodents and insects.
Because these factors vary, yields of forage vary from
year to year, but a fairly accurate estimate of the annual
yields can be made. Following are the annual yields, in
pounds (air dry) per acre, on the range sites in the survey
area:

N Pounds (air dry)
Range site:

per acre

Wetland . 5,000 to 7,000
Subirrigated 4, 000 to 6, 000
Saline Subirrigated 3, 000 to 5, 000
Silty, 15 to 19 inches precipitation__________. 1,900 to 2,400
Clayey, 15 to 19 inches precipitation__________ 1, 800 to 2,300

1,500 to 1,900
1,400 to 1, 800
1,300 to 1,700
1,800 to 1,700

Thin Silty
Thin Clayey
Shallow Clay.
Shallow to Gravel

Shallow 1,200 to 1, 600
Panspots _— -~ 1,200 to 1,600
Dense Clay e oo 1,100 to 1,600
Thin Breaks, 15 to 19 inches precipitation_..__ 1,100 to 1, 600
Very Shallow.. . - 700 to 1,100
Shale -~ _—— _— 400 to 700
Silty, 20 to 24 inches precipitation.____._____ 2,500 to 3,000
Clayey, 20 to 24 inches precipitation___._______ 2, 400 to 2, 800
Thin Breaks, 20 to 24 inches precipitation.._.. 1,500 to 2, 000

Management practices

If range management is to be sound, the stocking rate
for grazing animals should be adjusted from season to
season according to the amount of forage produced. In
addition to the main range, reserve pasture and other feed
should be provided during droughts and other periods
when little forage grows. In this way, it is not necessary
for the range to be more than moderately grazed at any
time. The rancher can help balance livestock production
with forage production, and yet not sell his breeder ani-
mals, by keeping some of his stocker steers and other live-
stock ready for sale.
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Two general practices of management that maintain and
improve the range, and are economical to use, are proper
use and deferred grazing.

Under proper use, grazing is at a rate that permits plants
to maintain their vigor, that provides needed forage re-
serves, and that leaves enough residue to control loss of
soils and water. In addition, this practice may improve
the composition of range in poor condition.

Livestock graze selectively, always seeking the more
palatable and nutritious plants. If grazing is too close,
the more palatable, taller kinds of plants are weakened
and are later eliminated from the original mixture. The
less palatable, second-choice plants then increase, but for-
age yields are lower, and plants give less protection against
erosion. If grazing continues, the second-choice plants
are eliminated, and undesirable weeds and invaders take
their place.

Under deferred grazing, the range is rested by keeping
off livestock for a definite period during the growing sea-
son. This practice increases the vigor of the forage and
permits the desirable plants to reproduce naturally. In
addition, deferred grazing builds up a forage reserve that
can be used later,

In carrying out either of the two general practices de-
scribed, range can be improved by seeding, providing water
in good locations, fencing, salting, controlling brush, and
providing supplemental feed.

Seeding—Native grasses, either wild or improved, are
suitable for seeding or reseeding a deteriorated range.
The seeded range should have climate and soils that
naturally support the range plants without any manage-
ment other than controlling grazing. A mixture of
grasses that are dominant in the range site and are locally
adapted should be seeded. If native grasses are used, the
seed planted should be produced no farther away than 150
miles south or 200 miles north.

-Water—Watering places should be established through-
out the entire range so that grazing animals do not have
far to go for water. Good distribution of water helps to
achieve uniform use of the range. In the survey area
water is generally supplied by ponds, wells, springs, and
seeps. The type of watering place developed depenéls on
the kind of source available.

Fencing —Fences should be erected so that grazing can
be controlled. Distribution of grazing is improved by
erecting cross fences in large areas. Because water is
available for only a limited time, pastures should be
separated so that they can be used seasonally. If an area
of a range site is large enough, it should be fenced as a
grazing unit because its climax grasses differ from those of
adjacent range sites. ,

Salting —Salting has been called the cheap cowhoy be-
cause the proper placement of salt is a good tool for ob-
taining uniform grazing. Generally, the salt should be
placed where the forage is good, but away from water or
other areas where livestock tend to concentrate. After
the forage near the salt has been sufficiently grazed, the
salt should be moved to another place where forage is good,
for this helps obtain proper use of range.

Controlling brush.—Applying chemicals, particularly
on big sagebrush, may be needed in some areas to control
brush and thereby improve forage and make the handling
of livestock easier.
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Supplemental feed.—~—In addition to the forage on the
range, the grazing animals may need hay or tame pasture,
harvested roughage, and supplemental concentrates to
keep them in good condition throughout the year. During
emergencies, the use of roughage reserved for feed and
the grazing of deferred areas indirectly conserve plant
cover, soll, and water on the entire range. The reserves
are in addition to the normal winter requirements. Feed
shortages can be avoided by reserving the surplus pro-
duced in years of high yields.

Use of Soils as Woodland and in Windbreaks *

This subsection describes the natural woodland in the
Judith Basin Area, discusses its woodland suitability
groups of soils, and gives data on yields of lodgepole and
ponderosa pine. It also discusses windbreaks and describes
the windbreak suitability groups in the survey area.

Natural woodland

Natural woodland makes up about 8.2 percent of the
Judith Basin Area, or approximately 32,300 acres. It con-
sists of about 23,000 acres of privately owned commercial
forest along the fringes of the foothills, about 9,200 acres
of national forest in the Highwood Mountains, and a small
tract of national forest on the northeastern front of the
Little Belt Mountains.

The principal trees are lodgepole pine and Douglas-fir,
which occur in about equal amounts. Areas that are
mainly in ponderosa pine are much less extensive and make
up about 15 percent of the commercial forest. About 1

“percent of the commercial forest is in cottonwood, which
occurs along some of the major streams. The areas for-
ested mainly with lodgepole pine, Douglas-fir, ponderosa
pine, or cottonwood contain trees of other species, as Engel-
mann spruce, Alpine fir, whitebark pine, limber pine,
Rocky Mountain juniper, creeping juniper, and quaking
aspen.

‘By L. 8. Marruew, woodland conservationist, Soil Conservation
Service.

The woodland stands in the survey area are relatively
young. They have been a source of fenceposts, poles, and
building logs that are used locally. Recently the use of
small Jogs has increased, especially lodgepole pine for saw
timber, pulpwood, and transmission poles.

In addition to yielding wood products, the soils of the
woodland store water, aid in regulating streamflow, and
take in water that replenishes the underground supply.
Trees and litter on the steep slopes protect the soils from
water erosion and are valuable for wildlife and recreation.
The value of the woodland as range varies with accessibil-
ity, density of the trees, and abundance of palatable forage
plants.

Woodland suitability groups

To assist in planning the management of woodland, the
soils in the survey area that are used mostly to produce
wood products have been placed in three woodland suit-
ability groups. These groupings are shown in table 4 and
are described in the text. Kach group is made up of soils
that produce similar kinds and amounts of wood crops and
that require similar management.

For each woodland suitability group, table 4 lists the
site index for lodgepole pine, ponderosa pine, and Douglas-
fir. It also rates the limitations and hazards that affect
management, of each group in order of their priority, and
lists the trees that should be favored "in management.
Some terms used in table 4 require explanation.

The site index indicates productivity. It expresses the
average height of the taller trees in a stand at a specified
age. In table 4, the site index is the height in feet at 100
years of age for ponderosa pine and Douglas-fir and at
80 years for lodgepole pine.

Seedling mortality—Iven when healthy seedlings of a
suitable tree are correctly planted, or occur naturally in
adequate numbers, some of them will not survive if charac-
teristics of the soil are unfavorable. :

Mortality is slight if not more than 25 percent of the
planted seedlings die, or if trees ordinarily regenerate
naturally in places where there are enough seeds. It is
moderate if 25 or 50 percent of the seedlings die or if trees

TasLe 4—Woodlond suitability groups of soils

Site index !
Soil series
Group and map Seedling Plant Equipment | Windthrow Erosion Species
symbols Lodge- | Pond- | Doug- | mortality | competition | limitation hazard hazard priority
pole erosn las-fir
pine pine
1..__. Loberg (Lr, 55-65 55-65 ® Slight__.__| Moderate._.| Moderate...| Moderate..._| Slight or Lodgepole
Ls). moder- pine and
Sapphire (Sb, ate. Douglas-
: Sc, Ls). fir.
2. Hughesville 40-50 50-60 50-60 | Slight..__| Slight._____| Moderate...| Moderate-._| Moderate Ponderosa
(Hu, St). or se- pine, lodge-
vere. pole pine,
and Doug-
las-fir.
3. .. Cowood (Cw, |® 40-50 ® )] Slight_ . __| Slight_____. Moderate Moderate Moderate Lodgepole
Cx). Or severe. Or severe. Or severe. pine and
éi)ouglas-
r.

! Site index for lodgepole pine is for trees 80 years old; that for
ponderosa pine and Douglas-fir is for trees 100 years old.

2 Data not available.
3 Data estimated from limited observations.
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do not regenerate naturally in numbers needed for ade-
quate restocking. In some places replanting to fill open
spaces will be necessary. Mortality is severe 1f more than
50 percent of the planted seedlings die, or if trees do not
ordinarily reseed naturally in places where there are
enough seeds. If mortality is severe, plant the seedlings
where the seeds do not grow, prepare special seedbeds,
and use good methods of planting to insure a full stand
of trees. :

Plant competition—When a woodland is disturbed by
fire, cutting, grazing, or some other means, undesirable
brush, trees, and plants may invade. Theinvading growth
competes with the desirable trees and hinders their estab-
lishment and growth.

Competition is stight if undesirable plants are no special
problem. It is moderate if the invaders delay but do not
prevent the establishment of a normal, fully stocked stand.
Where plant competition is moderate, seedbed preparation
is generally not needed and simple methods can be used
to prevent undesirable plants from invading. Compe-
tition is severe if trees cannot regenerate naturally.
Where competition is severe, carefully prepare the site and
use management that includes controlled burning, spray-
ing with chemicals, and girdling. ) )

Fquipment limitation.—Drainage, slope, stoniness, soil
texture, and other soil characteristics may restrict the use
of ordinary equipment in pruning, thinning, harvesting,
or other woodland management. Different soils may re-
quire different kinds of equipment, methods of operation,

_or seasons when the equipment can be used.

Limitation is slight it there are no restrictions on the
type of equipment or the time of year that the equipment
can be used. It ismoderate if slopes are moderately steep,
it heavy equipment is restricted by wetness in winter and
early in spring, or if the use of equipment damages the
tree roots to some extent. IEquipment limitation is severe
if many types of equipment cannot be used, if the time
equipment cannot be used is more than 3 months a year,
and 1if the use of equipment severely damages the roots of
trees and the structure and stability of the soil. Limita-
tion is severe on moderately steep and steep soils that are
stony and have rock outcrops. It is also severe on wet
bottom lands and low terraces in winter or early in spring.

Windthrow hazard.—Soil characteristics affect the de-
velopment of tree roots and the firmness with which the
roots anchor the trees in the soil so that they resist the
force of the wind. Root development may be prevented
by a high water table or by an impermeable layer. The
protection of surrounding trees also affects windthrow
hazard. Knowing the degree of this hazard is important
when choosing trees for planting and when planning re-
lease cuttings or harvest cuttings.

The windthrow hazard is slight if roots hold the tree
firmly against a normal wind. Individual trees are likely
to remain standing if protective trees on all sides are re-
moved. The hazard is moderate if the roots develop
enough to hold the tree firmly except when the soil is ex-
cessively wet and the wind velocity is very high. It is
severe if rooting is not deep enough to give adequate sta-
bility. Individual trees are likely to be blown over if they
are released on all sides.

Erosion hazard—Woodland can be protected from ero-
sion by choosing the kinds of trees, by adjusting the rota-
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tion age and cutting cycles, by using special techniques
in management, and by carefully constructing and main-
taining roads, trails, and landings.

Erosion hazard is rated according to the risk of erosion
on well-managed woodland that is not protected by special
practices. Itis slight where a small loss of soil is expected.
Generally, erosion is slight if slopes range from 0 to 2
percent and runoff is slow or very slow. The erosion
hazard is moderate where there would be a moderate loss
of soil if runoff is not controlled and the plant cover is not
adequate for protection. It is severe where steep slopes,
rapid runoff, slow infiltration and permeability, and past
erosion make the soil susceptible to severe erosion.

Management by woodland suitabilily groups

Only the soils of the Loberg, Sapphire, Hughesville,
and Cowood series have been placed in woodland suit-
ability groups, for in the survey area only these soils are
important as woodland. These soils have a total area of
about 24,000 acres and amount to about 3 percent of the
survey area. They have been placed in three woodland
suitability groups, which are discussed on the following
pages.

WOODLAND SUITABILITY GROUP 1

This group consists of Loberg and Sapphire soils. The

Sapphire soils developed in material weathered from sand-

stone, and the Loberg soils in material weathered from

varying mixtures of shale, sandstone, and igneous rock.
All the soils in this group are moderately deep. They
take in water readily and have good moisture-holding
capacity. Intricately intermingled in some places, but
not shown separately on the soil map, are Woodhurst soils
with the Loberg soils and Cheadle soils with the Sapphire
soils. The Woodhurst and Cheadle are grassland soils.
The soilsin this group are—

Loberg stony loam.

Loberg-Sapphire complex.

Sapphire soils.

Sapphire-Cheadle complex (Sapphire part).

Lodgepole pine is the predominant tree in this woodland
group. According to measurements on individual plots,
the site index for lodgepole pine on the soils of this group
ranges from 55 to 65.

If seed is available, trees on this group ordinarily reseed
naturally. After an area is logged, the spread of seed
is expected to be good. Germination is best in areas that
receive full sunlight. Dense stands that tend to stagnate
at an early age are common, and the stagnation is difficult
to prevent unless the stands are thinned when the trees are
young.

The stands of lodgepole pine are generally dense enough
to prevent serious competition from other plants. In the
understory are scattered individual or small groups of

"Douglas-fir, but these do not interfere with the growth

of the pine. Woody shrubs are common in the understory,
but they compete only slightly with the lodgepole pine.

Windthrow may be a hazard in exposed places because
the wind is high at times. Nevertheless, the soils of this
group favor deep rooting, which counteracts windthrow.
Damage from the breaking of branches by wind or snow
is as common as uprooting. Because damage from snow
increases when a stand is opened, care should be taken in
regulating the space between trees.
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Limitations to the use of equipment is moderate. The
topography is not rough enough to make the use of equip-
ment, difficult. Slopes are firm except when they are wet.
The soil texture hinders the use of equipment only in wet
periods. Although some areas are stony, the stones do not
Interfere with logging.

The hazard of erosion is generally slight, but it may be
moderate in areas where the protective cover has been
removed. Care is needed in locating and maintaining
roads, trails, and logging landings. ,

Problems of disease and of insects and other pests can-
not be related to the soils of this group.

Some areas of these soils ave used as range, but the
Loberg and Sapphire soils have not been placed in range
sites. Most of the forage for livestock is produced in areas
that are near forested areas. Trees may invade the grass-
land in some places if the competition from the grass is
low because of overgrazing.

WOODLAND SUITABILITY GROUP 2

Only the Hughesville part of the Hughesville-Duncom
and Skaggs-Duncom-Hughesville complexes is in this
woodland suitability group. These Hughesville soils
occur in the Little Belt Mountains. They are thin and
generally stony, but they developed in moderately deep
loam and clay loam. These soils take in water fairly well
and have good moisture-holding capacity. Intricately
intermingled with these soils in some places, but not shown
separately on the soil map, are Skaggs soils, as well as
Duncom soils. The Duncom and Skaggs are grassland
soils.

According to measurements on individual plots,
Hughesville soils have a site index of 40 to 50 for lodge-
pole pine and 50 to 60 for ponderosa pine and Douglas-fir.
Most of the Douglas-fir stands in the survey area are on
Hughesville soils.

Seedling mortality is not a problem on the soils of this
group. Stands are ordinarily reestablished through
natural seeding if enough seed is available. Competition
from other plants is slight.

Windthrow occurs only occasionally, and then only in
exposed areas. Stands of ponderosa pine and Douglas-fir
can be thinned and logged without risking loss from wind.
The stands of lodgepole pine, however, may be damaged
by snow and wind 1f they are opened up too much through
thinning.

Limitations to the use of equipment are moderate and
are caused by the steep slopes and by wetness in some
periods.

The erosion hazard is moderate or severe and is a result
of the steep slopes and intense local showers. Care is
needed in locating and maintaining roads, trails, and
logging landings.

Problems of disease and of insects and other pests can-
not be related to the soils of this group.

Some areas of these soils are grazed but.the Hughesville
soils have not been placed in a range site. The growth in
areas of ponderosa pine includes grasses and other plants
that have some value for grazing. The value of the forage
is less in areas of lodgepole pine and Douglas-fir because
the tree stands are dense. The trees in this range site may
invade the adjoining grassland when conditions favor the

seedlings and competition from the grass is low because
of overgrazing or other causes.

WOODLAND SUITABILITY GROUP 3

Only Cowood stony loam and the Cowood soils in the
Cowood-Rock outerop complex are in this capability unit.
These soils are mainly stony loam and gravelly loam, but
small areas of loam and silt loam also occur. The Cowood
soils are on very steep slopes and in rugged areas of the
Highwood Mountains. They developed in gravelly and
loamy material that weathered from igneous rock. These
soils are porous and highly permeable. They take in water
readily but have only fair or low moisture-storage
capacity.

The productivity of trees on Cowood soils is low or mod-
erate. The site index for lodgepole pine ranges from 40
to 50. Areas of these soils are more valuable as water-
sheds or for other purposes than they are for their wood
products. The better stands of lodgepole pine are in more
or less isolated thickets on north slopes and along drain-
Ageways. :

Seedling mortality is not a problem on Cowood soils.
Wooded areas can be expected to restock satisfactorily by
natural reseeding.

Competition from other plants is slight. Because lodge-
pole pine can generally reestablish dense stands, other
piants do not encroach on it.

Limitations to the use of equipment are moderate or
severe, chiefly becanse the topography is rugged and bed-
rock crops out extensively.  Cowood soils can be used
throughout most seasons, but forestry operations are lim-
ited when the soils ave saturated.

The hazard of ervosion is moderate or severe. The
Cowood soils are susceptible to erosion partly because their
surface layer is sandy and has weak structure.

Yields of lodgepole pine and ponderosa pine

Table 5 lists, by age and site index, yield information
for well-stocked, normally growing, unmanaged stands of
lodgepole pine. The table is based on British of Columbia
Forest Service studies (8).> Table 6 is a similar table with
yield information for ponderosa pine. It is based on the
U.S. Department of Agriculture Technical Bulletin 630
(8). From these tables, average yields and other informa-
tion for a specified age and site index can be determined
and future yields can be predicted.

In table 5, for example, a stand of lodgepole pine 80
years old that is on a soil having a site index of 60 would
have 3,400 cubic feet of wood per acre in trees 6 inches or
more in diameter. By using the conversion factors at the
bottom of the table, it is seen that this volume amounts to
approximately 37 cords or 20,000 board feet. To predict
the yield of this stand in 20 years, refer to site index of
60 and age of 100 years. The total volume is 4,600 cubic
feet, or an increase of 1,200 cubic feet. The stand, there-
fore, had an average increase of 60 feet annually. Thisis
approximately double the increase in volume, for the same
period, on a stand of the same age that is on a soil with a
site index of 40.

® Ttalicized numbers in parentheses refer to Literature Cited
p. 153.
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TaBLe 5.—Staend and yield information for a well-stocked, TaBLe 6.—Stand and yield information for a well-stocked,
unmanaged, natural stand of lodgepole pine

[Based on studies of the British of Columbia Forest Service (3)]

Volume per Average Average Trees 6
Site acre of trees | height of diameter of | inches or
index | Age | 6 inches or dominant | trees 6 inches| more in
more in and codomi-| or more in | diameter
diameter ! nant trees diameter per acre
Year Cubic feet Feet Inches Number
40 20 |- 12 | |eeas
30 |- 18 | oo
40 76 25 6.0 28
50 400 30 6. 4 114
60 835 34 6.9 180
70 1, 250 37 7.1 235
80 1,710 40 7.3 288
90 2, 100 42 7.5 330
100 2, 400 44 7.7 350
110 2, 700 45" 7.8 352
120 2, 900 46 7.9 366
50 20 |- |5 S
80 {oe o 23 | e
40 200 31 6.1 54
50 630 37 6. 6 152
60 . 1, 220 42 7.0 220
70 1, 790 47 7.3 280
80 2, 350 50 7.5 330
90 2, 840 52 7.8 366
100 3,230 54 8.0 380
110 3, 600 56 8 2 385
120 3, 850 57 8.3 388
60 20 .. _oL____ 18 ||
30 | oL by 2 (R S
40 410 37 6.1 108
50 1, 150 45 6.8 200
60 2, 000 51 7.2 285
70 2, 700 56 7.6 337
80 3, 400 60 7.9 370
90 4, 060 63 8 2 387
100 4, 600 65 8.3 394
110 5, 130 67 8.6 396
120 5, 600 68 8.7 308
70 20 | 21 ||
30 148 32 6.0 40
40 945 43 6. 6 160
50 2, 050 53 7.2 278
60 3, 150 60 7.7 354.
70 4, 220 65 8.0 384
80 5, 200 70 84 394
90 5, 920 74 8.7 394
100 6, 520 77 9.0 390
110 7, 000 79 | 9.3 382
120 7, 400 80 9.5 374

1 Divide by 90 to convert to approximate cords; multiply by 6 to
convert to approximate board feet.

Windbreaks
A well-placed windbreak with properly spaced trees

protects farmsteads, fields, livestock, and wildlife from
wind and snow. It controls snow drifts by reducing the
velocity of the wind. In addition to the protection it gives,
a well-tended windbreak is attractive and improves the
esthetic setting of farm and ranch buildings.

The trees growing in the Judith Basin Area indicate
that plantings can be established on nearly every farm and
ranch. Txceptions are on soils that are shallow, saline or
alkali, very poorly drained, steep, or very stony. Few

even-aged, unmanaged, notural stand of ponderosa
pine?

[Based on U.S. Department of Agriculture Bulletin 630 (8)]

Volume Volume | Average | Average | Trees
per acre per acre height | diameter 6.6

Site of trees of trees | of domi- | of trees | inches
index| Age | 6.6 inches [11.6 inches| nant and 6.6 or more
or more in | or more in | codomi- | inches or | in diam-

diameter 2 | diameter nant more in | eter per

(Scribner) trees diameter | acre

Year Cubic feet Board feet Feet Inches Number
50 20 |o oo [ (S
30 | .. 15 el
40 80 . 22 7.3 21
50 280 |- 28 7.5 72
60 640 |- ____ 34 7.8 126
70 1,130 300 39 82 190
80 1, 640 900 43 85 236
90 2, 100 2, 000 47 8.9 252
100 2, 500 3, 400 50 9.3 256
110 2, 850 5, 000 53 9.8 250
120 3, 150 7, 000 55 10. 3 237
130 3, 400 8, 900 57 10. 8 224
140 3, 600 10, 700 59 11. 2 212
150 3, 770 12, 400 60 11. 6 200
60 20 ol . 12 | |oll.
30 50 |oooooo._ 20 7.2 11
40 310 L. 28 7.5 66
50 820 100 35 7.8 154
60 1, 450 600 42 82 218
70 2, 080 1, 800 47 8 6 260
80 2, 650 3, 500 52 9.1 280
90 3, 150 5, 500 57 9.7 274
100 3, 570 7, 800 60 10. 3 259
110 3, 930 10, 200 63 10. 9 240
120 4, 240 12, 500 66 11.5 222
130 4, 500 14, 700 69 12.1 205
140 4,710 16, 700 71 12. 7 188
150 4, 890 18, 500 73 13.2 175
70 20 oo | 16 oo e
30 210 | ______ 26 7.5 47
40 720 100 35 7.9 151
50 1, 480 700 43 8.3 254
60 2, 220 2, 200 50 8 8 206
70 2, 920 4, 300 56 9.4 303
80 3, 530 7, 000 61 10. 0 292
90 4, 050 10, 000 66 10. 6 272
100 4, 480 13, 100 70 11. 3 246
110 ¢ 4, 850 16, 200 74 12. 0 224
120 5, 170 19, 000 77 12,7 202
130 5, 440 21, 500 80 13. 4 185
140 5,670 23, 700 83 14.0 170
150 5, 870 25, 700 86 14. 6 157

! Data in this table can also be used for Douglas-fir,
¢ Divide by 90 to convert to approximate cords; multiply by 6
to convert to approximate board feet.

farmsteads, however, are built on soils having these ad-
verse characteristics.

Experimental work in tree planting was started at the
Judith Basin Branch Experiment Station near Moccasin
in 1912. The first windbreak was planted to protect farm-
steads and other buildings. Tests of the effects of various
management, practices were started in the spring of 1918.
These tests included experiments to determine adaptability
of species, spacing distances, pruning methods, the re-
sponse to cultivation, the effect of mulching and rates of
growth (5)..
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Trial plantings at the branch experiment station and
plantings on farms have shown that Caragana, green ash,
Russian-olive, and American elm are especially suitable
for dryland plantings. Boxelder has not been satisfactory.
Siberian (Chinese) elm grows rapidly and provides early
protection, but in older plantings the crowns sometimes
become ragged because of light to moderate winterkilling.
Caragana 1s the most widely planted shrub and is out-
standing when used for the windward row, for a large per-
centage of these planted shrubs survive and produce dense
rows. Tatarian honeysuckle, chokecherry, and American
plum are planted less extensively than Caragana, but they
also grow well. .

Cottonwood and willow are fast growing, but in dryland
plantings they live only 12 to 15 years unless the supply
of moisture is adequate. These trees are vigorous for many
years on wet upland swales and slopes or in areas that have
a beneficial water table. They are suited to the Fergus,
Savage, Straw, ‘Gallatin, or other soils that have a good
natural supply of moisture (fig. 14). '

Evergreens are best for year-round protection. They
are generally more difficalt to start than the broad-leaved
trees, but growth is fairly fast after they are established.
Ponderosa pine, white spruce, and Colorado blue spruce
are most commonly planted, but Rocky Mountain juniper
should do better than spruce on the Castle, Pierre, Promise,
Terrad, and other fine-textured soils, or on Utica, Ashuelot,
and other limy soils. Trial plantings of evergreens at the
Judith Basin Station indicate an average annual growth
of 9 inches through a 20-year period. The maximum in-
crease in height for any one year was 17 inches. The
spruce trees differed little in final height.

Trial plantings were made at the Judith Basin Station
on Danvers and Judith. soils, which are extensive in the
survey area. Growth on these and similar seils is gen-
erally uniform, except that trees are somewhat shorter in
shallow spots. The estimated height of trees and shrubs
5 and 10 years old are shown in table 7. The height of the
trees and shrubs varies according to the soil, the slope,
cultivation, injury, moisture avaﬁable, competition from
other plants, and other factors,
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drained, but the trees send their roots down to moisture. (Pho-
tograph courtesy of Calder’s Exclusive Aerial Murals, Lewistown;
Mont.)
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TaBLe 7.—LE'stimated height of irees and shrubs on Dan-
vers-Judith clay loams where precipitation is normal

Tree or shrub Height in | Height in
5 years | 10 years
Tree: Feet Feet
Americanelm___________________.___ 5 10
Boxelder_ _ . __ . __ - ________ ____.._ 7 10
Colorado (blue) spruce. . ___._______ 3 5
Cottonwood .. ... 12 18
Greenash. . ... _____________ 5 10
Ponderosa pine._____________.___.._. 3 5
Rocky Mountain juniper-___________ 2 4
Russian-olive . _ ______________.____. 6 8
Siberian (Chinese) elm_ _._____.___._._ 8 12
White (Black Hills) spruce_....______ 3 5
Willows ' _ . __._ e 10 14
Shrub:
American plum___________________.__ 5 7
Caragana___ . _____._.___ 4- 6
Chokecherry_ . _________ 5 8
Silver buffaloberry_.._ .. _.__.__ PR, 5 7
Tatarian honeysuekle_ ______________ ' 41 6

! Suitable only for irrigated areas or for areas with a bencficial
water table.

Clean cultivation is needed for the successful establish-
ment of trees in windbreaks. In older, well-established
plantings, trees in deep soils having an adequate supply
of moisture apparently retain their vigor when competing
with grass and other vegetation, but plantings depending
on normal precipitation alone soon deteriorate if they are
not caltivated (fig. 15). ,

Mulch is not satisfactory as a substitute for cultivation,
but it may be needed to control erosion. The mulch har-
bors rodents that may girdle the trees, and it is a fire
hazard.

Pruning reduces the effectiveness of a windbreak. Trees
with their lower branches removed make a poor wind bar-
rier. Pruning is beneficial only for encouraging the de-

velopment of single stems, for correcting weak branching,
and for removing broken branches.

L’ e o ; -

Figure I5.—Young trees that were planted on Danvers gravelly
clay loam. Clean tillage is a big factor in successful tree
planting on soils with a small amount of moisture.
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If livestock can get to the plantings, they injure them -

and also compact the soils by trampling. Thei browsing
and breaking of lower branches reduce effectiveness where
it is needed most. - ’

- The four kinds of insects that damage trees are (1) leaf-
eating insects like blister beetles, caterpillars, and canker-
worms; (2). sucking insects, including aphids that are
common on -American elm; (3) borers that tunnel into
trunks and branches; and (4) scale insects. Trees kept

in vigoraus condition are less susceptible to insects and -

diseases than trees that have been weakened by drought or
neglect. : :

Rabbits are one of the major pests that damage tree
plantings. They damage the young plants by cutting
stems and branches and by peeling the bark. Pocket
gophers eat tree roots, and fleld mice may givdle or strip
the bark from trees during winter. :

Further information or direct assistance in planning and
care of windbreaks is available from the Soil Conserva-
tion Service and the Extension Service.

Windbreak suitability groups

The kind of soil largely determines the most suitable
trees and shrubs for windbreaks, their growth, and the
management needed for their upkeep. Most trees and
shrubs are not tolerant of saline and alkaline soils. They
are better suited to medium-textured soils than to fine-
textured soils. Most of them grow best in deep, well-
drained soils that have good moisture-storage capacity, but
willow and cottonwood do well on imperfectly drained to
poorly drained soils. Tree roots need aeration, the roots
of some trees more than others.

Many soils in the survey area are not suitable for trees
and shrubs in windbreaks because the slopes are steep,
stones are numerous, the soils are very shallow, drainage
is poor or very poor, or the salt content is high. These
soils have a total area of about 358,000 acres, and they
amount to about 40 percent of the survey area, '

The rest of the soils in the survey area are placed in
10 windbreak suitability groups on the basis of their
suitability for trees and shrubs and the management
needed. In the discussion of each group is a general
description of the soils in the group, a list of soils that
make up the group, and general statements about the
management of these soils.

Because the soils in some complexes do not have the same
suitability for trees and shrubs, only parts of complexes
have been placed in some windbreak suitability groups.
Parts of complexes, of course, are not shown on the soil
map. The user of this report can learn how to distinguish
the parts of complexes by referring to the complexes in
the section “Descriptions of the Soils.”

WINDBREAK SUITABILITY GROUP 1 )

The soils in this group are the most desirable in the
county for trees and shrubs in windbreaks. The group
consists of deep, well-drained, dark-brown to black soils
that have a loam or light clay loam subsoil and occupy
stream terraces and fans on slopes of not more than 8
percent. These soils take in water readily and have good
moisture-storage capacity. They are deep enough to
anchor the roots of deep-rooted trees. The soils are—

Ak Adel loam, 2 to 8 percent slopes.
Am  Adel silt loam, terrace.

Bp  Bridger loam, 2 to 4 percent slopes.
Ra Raynesford and Adel loams, 2 to 4 percent slopes (Adel
art).
- Rd Rapynegford and Adel loams, 4 to 8 percent slopes (Adel
Sw Stﬁ&fftz'lay loam, 0 to 2 percent slopes.
Sx  Straw clay loam, 2 to 4 percent slopes.
To Twin Creek loam, 2 to 4 percent slopes.
Tp Twin Creek loam, 4 to 8 percent slopes.
Tw  Twin Creek clay loam, 0 to 2 percent slopes.
Identifying the single soils in the Raynesford and Adel
loams may be more difficult than identifying the other
soils in this group, which are shown separately on the soil
map. The Raynesford soils occur in convex positions on
fans, and the Adel soils occur in concave positions and .
lower parts of some of the same fans. The Raynesford
soils have a light-colored, strongly calcareous subsoil
within 16 inches of the surface, but the Adel soils are deep
to lime, which is in smaller quantities than that in the
Raynesford soils. -
Because the soils in this group are well suited to trees
and shrubs in windbreaks, only ordinary management,
without special practices, is needed. '

WINDBREAK SUITABILITY GROUP 2

This group consists of soils that are steeper than those
in windbreak group 1. These soils are suited to the same
kinds of trees, but the steeper slopes increase the hazard
of erosion. The soils are—

Al Adel loam, 8 to 18 percent slopes.

Br Bridger loam, 4 to 15 percent slopes.

Rf Rayn(éiford and Adel loams, 8 to 15 percent slopes (Adel
art).

Tr szin Creek loam, 8 to 15 percent slopes.

The Raynesford loam generally occurs in convex posi-
tions on fans, and the Adel loam occurs in concave areas.
The Raynesford soil can be identified by its light-colored,
strongly calcareous subsoil. The Adel soil is deeper to
lime than the Raynesford soil, and the lime occurs in
smaller quantities.

The loss of soil and water from the soils of this group
can be lessened by planting and cultivating trees on the
contour.

WINDBREAK SUITABILITY GROUP 3

This group consists of soils that have a surface layer
of clay loam, gravelly clay loam, or cobbly clay loam
and a subsoil of clay loam or light clay loam. Most of
these soils are on high benches, stream terraces, and fans.
Slopes generally are less than 8 percent. Because of the
clay loam and light clay loam subsoil, the soils in this
group are slightly less desirable for windbreaks than the
soilsin groups 1 and 2. They are—

Bd Beckton-Danvers clay loams (Danvers part).

Da Danvers clay loam, 0 to 2 percent slopes.

Db Danvers clay-loam, 2 to 4 percent slopes.

Dc Danvers clay loam, 4 to 8 percent slopes.

Dd Danvers cobbly clay loam, 0 to 4 percent slopes.

Df Danvers cobbly clay loam, 4 to 8 percent slopes.

Dg  Danvers cobbly clay loam, 8 to 15 percent slopes.

Dh Danvers gravelly clay loam, 0 to 4 percent slopes.

Dm  Danvers-Judith clay loams, 0 to 2 percent slopes
(Danvers part).

Dn Danvers-Judith clay loams, 2 to 4 percent slopes
(Danvers part).

Do Danvers-Judith clay loams, shale substratum, 0 to 4
percent slopes (Danvers part).

Dp Danvers-Judith gravelly clay loams, 0 to 2 percent

. slopes (Danvers.part).
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Fec Fergus clay loam, 0 to'2 percent slopes.
Fd Fergus clay loam, 2 to 4 percent slopes.
Ff Fergus clay loam, 4 to 8 percent slopes.

Fh Fergus clay loam, 8 to 15 percent slopes.

Jp Judith-Darnvers gravelly clay loams, 0 to 4 percent
slopes (Danvers part).

Jt Judith and Savage soils (Savage part).

Sg Savage silty clay loam, 0 to 2 percent slopes.

Sh Savage silty clay loam, 2 to 4 percent slopes.

Sk Savage silty clay loam, 4 to 8 percent slopes.

Wb  Winifred clay loam, 0 to 4 percent slopes.
We  Winifred clay loam, 4 to 8 percent slopes.
Wd  Winifred clay loam, 8 to 15 percent slopes.

Wf  Winifred cobbly clay loam, 2 to 8 percent slopes.

Wh  Winifred cobbly clay loam, 8 to 15 percent slopeés.
Wk  Winifred-Judith clay loams.
Wm  Winifred-Rhoades clay loams (Winifred part).

For the complexes and undifferentiated soil groups in
the foregoing list see the section “Descriptions of the
Soils.” These descriptions help identify the soils in the
field and tell how much of each kind of soil is in the
mapping unit. _ :

Most areas of Fergus and Savage soils on the lower ter-
races contain moisture that deep-rooted trees and shrubs
can reach,

WINDBREAK SUITABILITY GROUP 4

This group consists of deep loams, a clay loam, and Wet
land. These soils occur on bottom lands and have a water
table at a depth generally ranging from 214 to 6 feet. The
soils are—

Ga Gallatin clay loam.
Gb Gallatin loam.

Su Slocum loam.
Wa Wet land.

Most shrubs and trees, particularly willows, grow satis-
factorily on these soils. In many places Wet land is too
wet for trees and shrubs, but in some places the content
of moisture is just right for some of the more tolerant
species.

: WINDBREAK SUITABILITY GROUP 5

This group consists of soils that have a loam, channery
loam, channery clay loam, clay loam, or silty clay loam
surface layer.  The subsoil is clay Joam or light clay loam
that is underlain by shale or sandstone at a depth of 20
to 36 inches. These soils occur on rolling uplands that
have slopes of not more than 15 percent. They are not
so deep as the soils in windbreak suitability group 1 and
do not permit as much storage of water or as deep pene-
tration of roots. The soils are—

Aa  Absarokee clay loam, 2 to 8 percent slopes.

Ab  Absarokee clay loam, 8 to 15 percent slopes.

Ad  Absarokee-Cheadle channery loams, 2 to 8 percent slopes
(Absarokee part).

Af  Absarokee-Cheadle channery loams, 8 to 15 percent
slopes, eroded (Absarokee part). )

Ah  Absarokee-Maginnis channery clay loams, 2 to 8 percent
slopes (Absarokee part).

An  Alder clay loam, 2 to 8 percent slopes.

Ao Alder clay loam, 8 to 15 percent slopes.

Ar  Alder-Maginnis channery clay loams, 2 to 8 percent slopes
(Alder part).

Bg Blaine-)Spring Creek loams, 2 to 8 percent slopes (Blaine
part).

Cd  Chama clay loam, 4 to 8 percent slopes.

Cf Chama-Midway clay loams, 4 to 8 percent slopes (Chama

part).

Cg Chamaj-Midway clay loams, 8 to 15 percent slopes (Chama
part).

Dr  Darret clay loam, 8 to 15 percent slopes.

Dt Durret)—Cheadle complex, 2 to 8 percent slopes (Darret
part).
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Fs  Fergus silty clay loam, shale substratum, 2 to 8 percent
slopes.

Td Teton loam, 2 to 8 percent slopes.

Tf  Teton loam, 8 to 15 percent slopes.

Tk Teton-Cheadle chdnnery loams, 4 to 15 percent slopes
(Teton part).

To determine the proportion of each soil in the soil
complexes, and to locate a deseription that will help iden-
tify those soils in the field, refer to the section “Descrip-
tions of the Soils.”

Trees and shrubs grow well on the soils of this group
if planning and care are good. Loss of needed moisture
can be lessened by contour planting and clean cultivation.
Additional water may be obtained by diverting runoff
from higher ground into the windbreaks.

WINDBREAK SUITABILITY GROUP 6

This group consists of loams, clay loams, and gravelly
clay loams, that have a layer of lime accumulation at a
depth of 10 to 20 inches. These soils occur on high
benches, terraces, fans, and uplands on slopes of less than
15 percent. They have good to fair moisture-storage
capacity. The-soils are— -

Dm D{mve;'s-Judith clay loams, 0 to 2 percent slopes (Judith
part).

Dn D:mve;'s—Judith clay loams, 2 to 4 percent slopes (Judith
part).

Do Danvers-Judith clay loams, shale substratum, 0 to 4

percent slopes (Judith part).

Dp  Danvers-Judith gravelly clay loams, 0 to 2 percent slopes
(Judith part).

Ja  Judith-Ashuelot gravelly loams, 0 to 4 percent slopes
(Judith part).

Jb Judith clay loam, 0 to 2 percent slopes.

Je  Judith clay loam, 2 to 4 percent slopes.

Jd  Judith clay loam, 4 to 8 percent slopes.

Jf Judith clay loam, low terrace.

Jh  Judith cobbly clay loam, 0 to 4 percent slopes.

Jk  Judith cobbly clay loam, low terrace, 0 to 4 percent slopes.

Ji Judith gravelly clay loam, 0 to 2 percent slopes.

Judith gravelly clay loam, 2 to 4 percent slopes.

Jn Judith gravelly clay loam, 4 to 8 percent slopes.

Jo Judll'th gravelly clay loam, low terrace, 0 to 4 percent
slopes. .

Jp  Judith-Danvers gravelly clay loams, 0 to 4 percent slopes
(Judith part).

Jt Judith and Savage soils (Judith part).

Ju  Judith-Utica gravelly loams, 4 to 8 percent slopes
) (Judith part).
Jv  Judith-Utica gravelly loams, 8 to 15 percent slopes
(Judith part).
Ra  Raynesford and Adel loams, 2 to 4 percent slopes
(Raynesford part).
Rd  Raynesford and Adel loams, 4 to 8 percent slopes
) (Raynesford part).
Rf  Raynesford and Adel loams, 8 to 15 percent slopes

(Raynesford part).
Sl Skaggs loam.
Sm  Skaggs clay loam, 4 to 8 percent slopes.
Sn  Skaggs clay loam, 8 to 15 percent slopes.
Sy  Straw clay loam, gravelly substratum. .
Ug Utica-Judith gravelly loams, sandy substratum (Judith
part).

To determine the proportion of each soil in-the com-
plexes and undifferentiated groups in the foregoing list,
and to locate a description that will help identify the soils
in the field, refer to the section “Descriptions of the Soils.”

Because of the lime concentration, roots do not extend
deeply into these soils, and trees and shrubs do not grow so
tall as those on soils containing less lime and more mois-
ture. Satisfactory windbreaks, however, can be obtained
if management.is good. Moisture is conserved by plant-
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ing on the contour and by clean cultivation. Irrigation
improves the windbreaks where it is feasible.

WINDBREAK SUITABILITY GROUP 7

This group consists of soils that have a loam to clay or
cobbly clay surface layer and a clay subsoil. The subsoil
is underlain by shale at a depth of more than 20 inches.
These sotls occur on fans, terraces, and rolling uplands on
slopes of less than 15 percent. They are slowly permea-
ble. The soils are—

Ac  Absarokee silty clay, 2 to 8 percent slopes.
Bf  Beckton-Savage complex (Savage part).
Bk  Blythe loam, 2 to 4 percent slopes.

Bm Blythe loam, 4 to 8 percent slopes.

Ca Castle clay, 4 to 15 percent slopes.

Pc  Pierre clay, 2 to 8 percent slopes.

Pm Promise clay, 0 to 2 percent slopes.

Po  Promise clay, 2 to 8 percent slopes.

Pp  Promise clay, 8 to 15 percent slopes.

Pr  Promise cobbly clay.

Sd  Savage silty clay, 0 to 2 percent slopes.
Se  Savage silty clay, 2 to 4 percent slopes.
St Savage silty clay, 4 to 8 percent slopes.
Ta Terrad clay, 2 to 8§ percent slopes.

Th Terrad clay, 8 to 35 percent slopes.

Tc  Terrad silty clay, 0 to 2 percent slopes.

To determine the proportion of each soil in the complex
In this group, and to locate a description that will help
identify the soils in the field, refer to the description of
the complex in the section “Descriptions of the Soils.”

These soils are not so good for trees as are soils that are
more loamy and more permeable. The kinds of trees
planted should be selected carefully, and they should be

planted on the contour where feasible.

WINDBREAK SUITABILITY GROUP 8

This windbreak group consists of wet and very wet
clayey soils. The water table of these soils fluctuates. In
some of the soils it is only a few inches from the surface
at times, and in others it is as much as 5 feet deep. All of
these soils have a calcareous subsoil, and most of them have
a calcareous surface layer. The soils are—

Bo Bowdoin silty clay, low clay variant.
Cv Colvin-Lamoure clay loams.

Fa Fargo-Hegne silty clays.

Gc  Gallatin loam, clay substratum.

These soils are suited to only the more water-tolerant
trees and shrubs, among them purple willow, buffaloberry,
Russian-olive, white willow, golden willow, cottonwood,
and Rocky Mountain juniper.

WINDBREAK SUITABILITY GROUP 9

This group consists of loams, clay loams, channery
loams, and gravelly loams that are less than 20 inches deep
to shale, sandstone, or loose pebbles. These soils occur on
benches and rolling uplands that have slopes of less than
15 percent. Runoff is medium to rapid. The soils are—

Ad  Absarokee-Cheadle channery loams, 2 to 8 percent slopes
(Cheadle part).

Af  Absarokee-Cheadle channery loams, 8 to 15 percent
slopes, eroded (Cheadle part).

Ah  Absarokee-Maginnis channery clay loams, 2 to 8 percent
slopes (Maginnis part).

Ar  Alder-Maginnis channery clay loams, 2 to 8 percent slopes
(Maginnis part).

Ax  Ashuelot gravelly loam.

Ba Bainville loam.

Bg Blaine-Spring Creek loams, 2 to 8 percent slopes (Spring
Creek part).
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Cf Chama-Midway clay loams, 4 to 8 percent slopes (Mid-
way part).
Cg Chama-Midway clay loams, 8 to 15 percent slopes (Mid-
way part).
Ck Cheadle channery loam, 2 to 8 percent slopes.
Cheadle channery loam, 8 to 15 percent slopes.
Cn Cheadle loam, 2 to 8 percent slopes.
Co Cheadle loam, 8 to 15 percent slopes.
Dt Darret)—Cheadle complex, 2 to 8 percent slopes (Cheadle
part).
Ja  Judith-Ashuelot gravelly loams, 0 to 4 percent slopes
(Ashuelot part).
Ju J udith; Utica gravelly loams, 4 to 8 percent slopes (Utica
part).
Tk Teton-Cheadle c¢hannery loams, 4 to 15 percent slopes
(Cheadle part).
Ua Utica gravelly loam, 2 to 8 percent slopes.
Ug TUtica-Judith gravelly loams, sandy substratum (Utica
part).

To determine the proportion of each soil in the complexes
shown in the foregoing list, and to locate a description
that will help identify the soils in the field, refer to the
section “Descriptions of the Soils.”

Because these soils are shallow to bedrock or loose peb-
bles, roots do not penetrate deeply and trees and shrubs

do not grow well.

WINDBREAK SUITABILITY GROUP 10

This group consists of soils that have a claypan or are
moderately alkaline in the upper subsoil and saline in the
lower. These soils occupy terraces, fans, and, to a lesser
extent, rolling uplands. Slopes are less than 8 percent.
The intake of water is slow, and runoft is medium to rapid.
The soils are—

At Arvada-Beckton cobbly clay loams.

Av  Arvada-Laurel complex (Arvada part).

Bb  Beckton loam.

Be Beckton-Arvada clay loams.

Bd  Beckton-Danvers clay loams (Beckton part).
Bf Beckton-Savage complex (Beckton part).

Ro  Rhoades-Arvada complex.

Wm  Winifred-Rhoades clay loams (Rhoades part).

Refer to the section “Description of the Soils” to de-
termine the proportion of the soils in each of the four
complexes in the foregoing list, and to locate a description
that will help identify thesoilsin the field. )

Because of the variable amounts of salts in the subsoil,
the growth of roots is not good. Only Caragana, Russian-
olive, Siberian elm, Rocky Mountain juniper, and other
hardy trees and shrubs grow successfully on the soils of
this group.

Wildlife Management ®

The habitats for wildlife in the Judith Basin Area are
in forests, on rangeland, on farmland, and along streams.
The Judith River and Dry Wolf Creek are the main
streams that attract wildlife. Ackley Liake, an irrigation
reservoir, provides good fishing and also attracts wildlife.

The survey area supports several kinds of big game,
including elk, deer, and antelope. Native grouse of the
uplands are the sharp-tailed, ruffed, spruce, blue, and sage.
Gray (Hungarian) partridge and ring-necked pheasants
have been introduced and are found on farms.

Many kinds of waterfowl live along the streams of the
area. Some farm ponds produce several broods of ducks
each year. In the areas near streams and other water,

® By L. M. Moos, biologist, Soil Conservation Service.
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there are coot, grebe, killdeer, sandpiper, blackbirds, herns,
and many other water-loving birds.

The cropland and rangeland provide habitat for mourn-
ing doves, meadow larks, horned larks, longspurs, lark
buntings, and many other kinds of insectivorous bivds.
Golden eagles are also found in the survey area. Marsh
and sparrow hawks are the most common hawks, but sev-
eral other kinds live in the area or pass through it during
migration.

Also common in the survey area are cottontail and other
rabbits, raccoons, ground squirrels, skunks, badgers, por-
cupines, and other small mammals. Beavers and muskrats
live in aquatic places. The upper parts of streams are the
home of trout and other cold-water fish.

The number of wildlife in the survey area can be in-
creased by using special practices to improve habitats.
Among these practices are the development of odd areas
and other areas not used for crops so that they provide
food and cover for wildlife. This development includes
protection from fire and grazing. Stockwater ponds are
fenced so that nesting cover and food for waterfowl and
furbearers are undisturbed. Woody vegetation is planted
so that winter cover is provided for the wildlife that needs
it.

Wildlife is also increased by ordinary conservation prac-
tices, including range management, stripcropping, plant-
ing field and farm windbreaks (fig. 16), and constructing
farm ponds.

 Properly constructed farm ponds produce a large
amount of trout (fig. 17) and other fish. Although it is
not necessary that a pond be fed by a spring, one that is
produces the best trout. Cold-water trout are better
adapted to most waters in the survey area than warm-
water trout. :

Engineering Uses of Soils”’

This subsection deals with the soils of the survey area
from an engineering viewpoint. The section describes
two systems of classifying soils for engineering uses, and

"FrEp A. Marrow, civil engineer, Soil Conservation Service,
helped prepare this subsection.

Figure 16.—Besides protecting farmsteads, windbreaks provide
cover for ring-necked pheasants and other game birds.
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Figure 17.—Trout, 10 to 23 inches in length, that were caught in
a 3V -acre spring-fed pond.

it gives estimated physical and chemical properties of the
soils in the area. Also, it lists data obtained by analyzing
soil samples in the laboratory and gives interpretations
of soil properties that affect engineering practices and
structures.

The engineer uses soil material in construction of roads,
foundations for buildings, structures for irrigation and
water storage, and structures of other kinds. He is inter-
ested in the specific soil properties that determine the suit-
ability of soils as construction material, or that limit their
use, in irrigation, drainage, land leveling, disposal of sew-
age, building sites, and other uses. Some important prop-
erties are permeability, bearing strength, stability,
susceptibility to frost heave, compaction characteristics,
shrink-swell characteristics, water-holding capacity, grain
size, plasticity, and soil reaction. Laboratory analysis is
required for exact determinations of these properties.
Since few soils have been analyzed in the laboratory, the
best use must be made of the soil information available.
Engineering properties can be estimated by correlating
field observations that were made of a soil during the
survey with the data from laboratory analysis that are
available for other soils. The estimated properties of the
soils discussed in this section are based on only a few
tested samples.

With the use of the soil map for identification, the en-
gineering interpretations in this subsection can be useful
for many ‘purposes. It should be emphasized, however,
that they may not eliminate the need for sampling and
testing at the site of specific engineering works where
loads are heavy and where the evacuations are deeper than
the depths of the layers here reported. Even in these
situations, the soil map is useful for planning more de-
tailed field investigations and for suggesting the kinds of
problems that may be expected.

The information in this report can be used to—

1. Make preliminary estimates of the engineering
properties of soils in the general planning for
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agricultural drainage systems, farm ponds, irri-
gation systems, diversion terraces, and other
structures.

2. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, and cables, and in
planning detailed investigations at the selected
locations.

8. Locate probable sources of sand, gravel, or rock
for construction use.

4. Aid in selection of industrial, business, residential,
and recreational sites. ,

5. Supplement the information obtained from other
published maps, reports, or aerial photographs
so that reports that can be used readily by engi-
neers can be prepared.

6. Correlate performance of engineering structures
with soil mapping units, and thus develop infor-
mation that will be useful in designing and main-
taining the structures. -

7. Develop other preliminary estimates for construc-
tion purposes pertinent to the particular arvea.

Some of the terms used by the agricultural soil scientist
may be unfamiliar to the engineer. Other terms may have
one meaning to an engineer and another to a soil scientist.
In this report such terms are used in their agricultural
sense and are so defined in the Glossary.

Much of the information in this subsection is in four
tables. Table 8 gives estimates of physical and chemical
properties of the soil types in the survey area. Table 9
1s a key that lists the soil types in each complex and un-
differentiated soil group mapped in the survey area so
that the chemical and physical properties of these com-
plexes and groups can be obtained from table 8. Table 10
lists, for selected soils, engineering test data obtained from
laboratory analyses, and table 11 is an engineering inter-
pretation of the soils in the survey area.

Systems of soil classification

The three systems of soil classification in table 8—
USDA, AASHO, and Unified—require some explanation.
Soil scientists and other agricultural workers classify soils
according to the system of textural classification used by
the Department of Agriculture (USDA). The texture
of the soil material made up of particles smaller than 2
millimeters is determined by the percentage of sand, silt,
and clay in the soil material.

The other two classifications shown in table 8 are used
by engineers. They are the Unified system (Z7) and the
system used by the American Association of State High-
way Officials (AASHO) (7).

The Unified system is based on the identification of soils
according to particle size, plasticity, and liguid limit.
In this system the soil material is first divided into 3
groups: (1) coarse-grained soils consisting dominantly
of gravel and sands; (2) fine-grained soils consisting
largely of silts and clays; and (3) highly organic soils.
In this survey we are concerned only with coarse-grained
and fine-grained soils, for highly organic soils do not occur
in the survey area. Furthermore, because none of the
materials are classed as sands, this discussion is limited to
gravel and fine-grained materials. GW is a mixture of
gravel and sand in which the grave] predominates and all

material is well graded. Little or no fines occur. GP is
also a mixture of gravel and sand in which gravel pre-
dominates, but the soil material is said to be poorly graded
because the pieces of gravel and the sand are each of one
general size. GM is a mixture of gravel, sand, and silt
i which gravel makes up more than 50 percent of the
coarse material. The sand and silt are each of one general
size, and the mixture of the two is nonplastic. ML and
CL consist of fine-grained materials that have a low liquid
limit; ML is only slightly plastic and CL is moderately
plastic. OL consists of organic silts and organic silty
clays of low plasticity. CH is made up of inorganic clays
that have high plasticity and high hquid limit. These
clays are sometimes called fat clays. OH consists of or-
ganic clays of medium to high plasticity. For soils on the
borderline between two classifications, a dual symbol is
used, for example, ML~CL.

The AASHO classification is based on the field perform-
ance of materials in highways. In this system soil ma-
terial is classified according to general load-carrying ca-
pacity and service. The 12 basic groups and subgroups
1 the system are numbered A—1, A-1-a, and so on through
A-7. The best soils for road subgrades are classified as
A-1, the next best A-2, and the poorest A-T7.

Engineering properties of soils

Tables 8 and 9 are provided to give estimated physical
and chemical properties of all mapping units in the survey
area. In table 8 these estimates are given for all soil types
mapped in the survey arvea, including those mapped only
in soil complexes and undifferentiated soil groups. The
map symbols of the mapping units included in a soil fype
are shown in parentheses after the name of that type. By
using table 8 alone, the estimated physical and chemical
properties can be obtained for any mapping unit that is
mapped as a single soil in the survey area.

But tables 8 and 9 are both needed to obtain estimated
physical and chemical properties of soil complexes and
undifferentiated soil groups. In table 9 the proportion
of the main soils in these mapping units are given and, in
the last column, the main soil types in these units are
listed. By referring to these soil types in table 8, you
obtain their chemical and physical properties and, there-
fore, the physical and chemical properties of the main soils
in the complexes and undifferentiated soil groups.

The engineering data in table 10 (p. 104), and the
knowledge of the soils that was obtained during the soil
survey, were used as a basis for describing the soils in table
8, for estimating their physical properties, and for esti-
mating the percentage of material passing the Nos. 4, 10,
and 200 sieves.

In table 8 the estimated ranges in percentage passing
sieves Nos. 4, 10, and 200 are average ranges for the soil
types. Although most soils in a type have percentages
within a range, regardless of where the soils in the type
occur, the grain sizes of the soil type vary considerably.
Therefore, it should not be assumed that all soils of a
given type have percentages that fall within the range
shown, nor should it be assumed that the engineering
classification is invariably as it is shown in table 8.

Permeability is the rate at which water moves down-
ward through the soil. Permeability in table 8 is given for
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a-soil in place or relatively undisturbed and was estimated
by comparing the soil with soils of known permeability.
A range of permeability is given that covers the per-
meability of the soil type.

As used in this report, available water-holding capacity
refers to the inches of water needed to saturate the soil
when the content of moisture is at abont the lowest point
to which growing plants can reduce it. At this point, the
amount of water given in table 8 will wet the soil material
to a depth of 1 inch but will not penetrate deeper.

Reaction is given as the pH value of the soil. The pH
expresses the degree of acidity or alkalinity of the soil and,
therefore, indicates how much a pipeline or a similar

.structure placed in the soil will corrode and how much
protection this structure needs,

Salinity of the soil is based on the electrical conduc-
tivity of saturated soil extract and in table 8 is expressed
in millimhos per centimeter at 25° C. Salinity not only
affects the suitability of a soil for crop production but also
affects the stability of a soil when it is used as construction
material. In addition, salinity affects the degree to which
construction materials placed in the soil will corrode.

Dispersion refers to the degree that the particles smaller
than 0.005 millimeter arve separated, or dispersed. In a
dispersed soil the clay particles have run together, and the
soil is more or less sealed. A dispersed soil 1s unstable, and
its use for any engineering purpose is hazardous.

Shrink-swell potential indicates how much a soil ex-
pands and contracts upon wetting and drying. Generally,
structures are difficult to maintain if they are constructed
in or with soils that have high shrink-swell potential.

The soils listed in table 8 were placed in hydrologic
groups according to the rate that the soils take in water
after they have been thoroughly wetted and have swelled.
This grouping is one of the factors used in determining
the amount of runoff that can be expected from a water-
shed. The faster the intake, the slower the runoff. The
soils in the survey area were placed into four groups that
are defined as follows:

A. Soils that have a high infiltration rate when thor-
oughly wet. These soils consist mainly of deep,
well-drained to excessively drained sand, gravel,
or both. They transmit water rapidly and, as a
result, have slow runoff.

B. Soils that have a moderate infiltration rate when
thoroughly wet. These soils consist mainly of
clay loam to fine sandy loam that is 20 to 60 inches
thick. They transmit water at a moderate rate.

C. Soils that have a low infiltration rate when thor-
oughly wet. These soils consist mainly of (1)
material that impedes the downward movement
of water or (2) clay to heavy clay loam that has
a slow rate of infiltration. These soils transmit
water slowly.

D. Soils that have a very slow infiltration rate when
thoroughly wet. These soils consist mainly of
(1) clay that has a high shrink-swell potential;
(2) soils that have a claypan or a clay layer at or
near the surface; and (3) soils that are shallow
over nearly impervious material.  The soils in
group D transmit water very slowly and, there-
fore, have rapid runoff.
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Soil test data

To help evaluate the soils for engineering purposes,
samples taken from seven profiles of important soil types
in three series were tested according to standard proce-
dures. The test data are given in table 10 (see p. 104).
Because all samples were obtained at a depth of Iess than
6 feet, the test data may not be adequate for estimating
the characteristics of soill materials where deep cuts are
required in rolling areas.

Table 10 gives compaction (moisture-density) data for
the tested soils. If a soil matervial is compacted at a suc-
cessively higher moisture content, assuming that the com-
pactive effect remains constant, the density of the material
will increase until the optimum moisture content is
reached. After that, the density decreases with an increase
in moisture content. The highest dry density obtained in
the compaction test is called maximum dry density. Mois-
ture-density data are important to earthwork, because,
generally, optimum stability is obtained if the soil is com-
pacted to about the maximum dry density when it is at
approximately the optimum moisture content.

The tests of liquid limit and plastic limit measure the
effect of water on the consistence of the soil material. As
the moisture content of a clayey soil increases from a very
drvy state, the material changes from a plastic to a liquid
state. The plastic limit is the moisture content, on a dry
basis, at which the soll material passes from a semisolid
to a plastic state. The liquid limit is the moisture content
at which the material passes to a liquid state. The plastic-
ity index is the numerical difference between the liquid
limit and plastic limit. It indicates the range of moisture
content within which a soil material is plastic.

Interpretations of engineering properties of soils

Table 11, beginning on p. 106, gives the suitability of
soils as construction material and lists features that affect
the design, construction, and maintenance of structures
and the effectiveness of engineering practices. Interpre-
tations are given for the entire soil series for those series
made up of soils that are so uniform in features affecting
engineering that they can be described as a group. Most
soil series in the survey area are of this kind. Some soil
series, however, consist of soil types that, from an engi-
neering standpoint, vary considerably. These soil types
are listed separately in table 11 so that more exact inter-
pretations can be made. The miscellaneous land types
Loamy alluvial land (Lo}, Saline land (Sa), and Wet land
(Wa) are so variable that interpretations for them are
not made in table 11. ,

In table 11 ratings are given for the suitability of the
soils as topsoil, gravel, and road fill. Suitability ratings
for sand are not given in table 11 because only in Cobbly
alluvial land does sand occur that makes suitable construc-
tion material. Cobbly alluvial land is a good source of
sand, but the screening of pebbles from its material is
necessary. Soils are rated poor or fair for topsoil if they
are thin, low in organic-matter content, very gravelly, very
cobbly, or very stony, or if they have a fine-textured,
sticky surface layer. Considerable exploring of soils
rated suitable for gravel may be required before material
that meets the requivements is found.

Table 11 shows soil features that affect engineering prac-
tices and the construction and maintenance of structures.
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Tanre 8.—Brief descriptions of soils and their

Classification
Depth
Soil type and map symbol Description of soil and site from
surface
USDA (texture)
R TInches

Absarokee clay loam (Aa and Ab; | 6 to 10 inches of clay loam underlain by 10 to 20 inches of clay 0-8 Clay loam______________

also in complexes Ah and Mb). loam or clay on thin layers of alternating shale and fractured 8-26 Claye oo
sandstone; on gently sloping to moderately rolling, well-
drained uplands. Hydrologic group C.

Absarokee loam (in complexes 4 to 8 inches of loam underlain by 14 to 18 inches of heavy clay 0-6 Loam____ ______________

Ad, Af, and Ag). loam or light clay that grades to 4 to 6 inches of strongly 6-20 | Heavy clay loam____.__ -
calcareous clay loam or light clay over soft, coarse-grained
sandstone; on well-drained, rolling uplands. Hydrologic | 20-25 Heavy clay loam_________
group C.

Absarokee silty clay (Ac). 18 to 22 inches of noncalcareous clay or silty clay underlain by 0-20 | Clay or silty clay_.______
4 to 10 inches of strongly calcareous clay that merges with | 2026 lay .
shale containing few thin strata of sandstone; on rolling
uplands. Hydrologic group C.

Adel loam (Ak and Al; also in 24 to 36 inches of organic loam or silt loam over layer that is 0-30 Loam or silt loam_.____._
undifferentiated soil groups Ra, loam and 15 percent pebbles; pebbles below 30 to 36 inches; | 30-60 Loam.__ . . ______
Rd, and Rf). bedrock at a depth greater than 60 inches; on smooth or

concave, gentle to steep fans and foot slopes. Hydrologic

Adel silt loam (Am). group B.

Adel stony loam (in undifferenti- 8 to 30 inches of nearly black, highly organic stony loam under- 0-16 Stony loam._ .. __________
ated soil group Rn and com- lain by light-colored strongly calcareous material; stones | 16-60 Stony loam. ____._______
plex Th). make up 10 to 20 percent of soil mass; on fans and foot

slopes. Hydrologic group B.

Alder clay loam (An and Ao; also | 10 to 15 inches of highly organic clay loam or stony clay loam 0-12 | Clay loam or stony clay
in complexes Ar, As, Mc¢, and underlain by 10 to 20 inches of clay on thin layers of alter- loam.

p). nating shale and fractured sandstone; on gently sloping to | 12-27 Clay oL

Alder stony clay loam (Ap; also in moderately rolling uplands. Hydrologic group C.
complex Wp).

Arvada clay loam (in complexes | 1 to 4 inches of clay loam or cobbly clay loam over dispersed 0-12 | Clayloam_____._________
At, Au, Av, Aw, Bc, and Ro). clay that grades to saline clay or clay loam at 10 to 14 | 12-60 Clay or clay loam________

inches; on nearly level to sloping fans and terraces. Hydro-
logic group D.

Ashuelot gravelly loam (Ax; also | 4 to 20 inches of gravelly loam underlain by a cemented or 0-10 | Gravelly loam__....____.

in ecomplex Ja). semicemented very gravelly mass, 4 to 8 inches thick, that | 10-16 Very gravelly loam, ce-
grades to noncemented very gravelly loam and very gravelly mented.
sandy loam; gravel beds are 10 to 50 feet thick. Hydrologic | 16-60 Very gravelly sandy loam.
group B.

Bainville loam (Ba). 1 to 2 feet of loam underlain by alternating thin layers of soft 0-15 | Loam ... ___.____.___
sandstone, siltstone, and soft shale. Hydrologic group B.

Beckton loam (Bb; also in com- | 4 to 8 inches of loam or clay loam underlain by more than 32 0-6 Loam or light clay loam_.

plexes At, Au, Bc, Bd, and Bf). inches of clay that is dispersed in its upper part and is saline 6-40 | Clay_ oo oooooo .

Beckton clay loam (in complex below. Hydrologic group C.

Bd).
Big Timber clay loam (in complex | 1 to 1% feet of clay loam underlain by reddish-colored shale 0-15 | Clay loam. ... __._.___
h). interbedded with sandstone and siltstone; hilly relief. Ty-
drologic group C.

Blaine loam (in complex Bg). 18 to 30 inches of heavy loam or clay loam that grades to partly 024 | Loam..___ .. _______.
weathered igneous bedrock. Hydrologic group B.

Blaine stony loam (in complexes 12 to 20 inches of clay loam or light clay underlain by 8 to 40 | 0-16 Clay loam.____.________

Bh and Sv). inches of gravelly clay or gravelly clay loam that grades to | 16-24 | Gravelly elay___________
igneous bedrock. Hydrologic group B.

Blythe loam (Bk and Bm). 10 to 18 inches of loam underlain by 10 to 20 inches of clay 0-14 Loam . . __ .. _.__

that merges with clay loam or light clay (alluvium) on the | 14-30 | Clay. - ... ________

fans and with shale on the rolling uplands.

e Hydrologic
group D.
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Classification—Continued | Percentage passing sieve— Avail-
able
Permea- water- | Reaction Salinity Dispersion | Shrink-swell
No. 4 | No. 10 | No. 200 bility holding (pII) potential
Unified AASHO (4.76 2.0 (0. 074 capacity
mm.) mm.) mimn.) )
Inches per
Inches per hour incl
Lo A6 . 100 | 95-100 | 75-85 0. 80-2. 50 0.18 | 6.1-6.5 | None__.___ Tow.._.._- “Low.
CLor CH_ ..\ A7 __._____ - 100 | 90-95 75-85 0. 80-2. 50 .18 6.6-7.3 | None-_.___] Low______. Moderate.
ML_______. A-5_ . 95-100 | 85-95 | 75-85 0. 80-2. 50 .17 6.1-6. 5 | None______ Low._ . __.__ Low.
CLorCH_._| A-7_________ 95-100 | 85-95- | 75-85 0. 80-2. 50 .18 6.6-7.3 | None.__.___ Low__.___. Moderate
- .-to.high...
CLor CH.__| A-7_________ 85-95 | 80-90 | 75-85 0. 80-2. 50 17 7.9-8.6 | None__.___. Low._ ... Moderate
to high.
CH.___.___ A-T_ . 95-100 | 95-100 | 85-95 0. 20-0. 80 .18 | 6.6-7.3 | None_____. Low_______ High.
CH......_.. A-T L 85-95 85-95 | 80-90 0. 20-0. 80 .18 1 7.9-8.4 | None____._ Low._..__v High.
(o) P A-4 95-100 | 95-100 | 70-80 2. 5-5. 00 .20 5.6-6.0 | None______ Low._.__.. Low.
ML or CL._| A~4 or A—-6_.| 75-80 | 70-75 65-70 2. 5-5. 00 .16 6.1-7.3 | None___._._ Low___.___ Low.
OL.__._____ A-4 or A-6__} 80-90 | 75-85 60-75 0. 80-2. 50 17 5.6-6.3 | None__._.__. Low.____._ Low.
ML_____.._ A-4 or A-6__| 75-85 65-75 55-65 0. 80-2. 50 .15 6. 6-7.3 | None.._... Low_. ... Low.
OL___.____. A-5or A-7__ 100 100 | 75-85 0. 80-2. 50 .20 5.6-6.0 | None__.___. Low______. Low.
CLor CH___| A-7_______.. 100 100 | 75-85 0. 80-2. 50 .20 | 6.6-7.3 | None__.__. Low_______ High.
CLor CH___| A6 or A-T__ 100 | 95-100 | 85-95 <0.20 .16 9.0 | None...__. High.___-__ High.
CLor CH_..| A~6or A-7_._ 100 | 95-100 | 85-95 <0. 20 .16 | 8.5-9.0 | Moderate High.__.___ High.
to severe.
GMor SM._| A-2_____.._. 60-70 | 50-60 | 20-30 0. 80-2. 5 .10 | 7.4-7.8 | None_..... Low_______ Low.
GM_______. A-2_ . 30-40 | 25-35 15-25 0. 80-2. 50 .05 7.9-8.4 | None_____. Tow..._..__ Low.
GP-GM__... A-1. . .. 20-30 15-25 5-10 2.5-5.0 .02 7.9-84 ) None.._.__. Low.___.-_ Low.
ML_._.__._. A-4 or A-6__ 100 | 95-100 | 80-90 0.8-2. 5 .16 7.9-8.4 | None..__.. Low___.__. Low.
ClL.____._.___ A6 or A-T7__ 100 | 95-100 | 85-95 0. 20-0. 80 .16 7.4-7.8 { None.____._ Moderate...| Moderate.
CH.______... ATl 100 | 95-100 | 85-95 <0. 20 .18 1 7.9-8.4 | None_...__ High_______ High.
CL.__.-__.__ A-6 or A~7__| 80-90 | 70-80 | 60-70 0. 20-0. 80 15| 7.4-7.8{ None..____{ Low______. Moderate
N to high.
CL_o__. A-4 or A-6__ 100 | 95-100 | 80-90 0. 80-2. 50 .16 | 7.9-8.4| None_____. Low.___-_. Low to
moderate.
CL.__.....__ A-T7_ . 70-80 | 60-70 | 50-60 0. 20-0. 80 .15 7.9-8.4 ] None..._._ Low_____.. Moderate.
GCo..- A6 60-70 50-60 [ 40-50 0. 80-2. 50 .15 7.9-8.4 | None_._.__. Low. . _..._ Moderate.
ML or CL_..| A—4 or A-6__ 100 | 95-100 | 75-85 0. 80-2. 50 .20 ] 7.4-7.8 | None..._ .. Low.__.___- Low.
_________ S 100 | 95-100 | 75-85 <0. 20 .18 { 7.9-8.4 | Moderate___| Moderate_._| High.
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TaBLE 8.—Brief descriptions of soils and their

Soil type and map symbol

Description of soil and site

Depth
from
surface

Classification

USDA (texture)

Bowdoin silty clay, low clay
variant (Bo).

Bridger loam (Bp and Br).

Bridger stony loam (Bs).

Castle clay (Ca and Cb; also in
complex Cc).

Chama elay loam (Cd; also in
complexes Cf and Cg)

Cheadle channery loam (Ck, Cm;
also in complexes Ad, Af, Dt,
Sc, Sp, and Tk).

Cheadle loam (Cn, Co; also in
complexes Dt, Tk).

Cheadle stony loam (Cp; also in
complexes Ag, Ch, Cr, Cs, Du,
Sc, Sp, Tm, Tn, Wt).

Cobbly alluvial land (Cu).

Colvin clay loam (in complex Cv).

Cowood: stony loam (Cw ; also in
complex Cx).

Danvers clay loam (Da, Db, and
Dc; also in complexes Bd, Dm,
Dn, and Do).

Danvers cobbly clay loam (Dd,
Df, Dp, and Dg).

Danvers gravelly clay loam (Dh;
also in complex Jp).

Danvers stony clay loam (Dk).

Darret clay loam (Dr; also in
complexes Dt, Du, and Dv).

3 to 5 inches of dark-colored silty clay underlain by 8 to 10
inches of lighter colored clay that grades to highly calcareous
silty clay that, in some places, is stratified with gravelly
clay loam and gravelly sandy loam; water table at 4 to 5
feet; on stream terraces. Hydrologic group D.

6 to 10 inches of organic loam underlain by 10 to 20 inches of
clay or clay loam that grades to gravelly and stony loam in
which coarse fragments make up 10 to 30 percent of the soil
mass; on slopes of 2 to 15 percent. Hydrologic group B.

5 to 10 inches of organic stony loam underlain by 10 to 20
inches of stony clay loam that grades to stony loam extend-
ing to a depth of 5 feet or more; coarse fragments make up
10 to 30 percent of the soil mass; on fans and foot slopes
having slopes of 4 to 35 percent. Hydrologic group B.

18 to 40 inches of clay containing 5 to 10 percent, by volume,
of shale fragments and underlain by beds of clay shale; on
rolling uplands. Hydrologic group D.

6 to 10 inches of dark-colored clay loam underlain by 2 to 3 feet
of lighter colored, strongly calcareous clay loam that grades
to clay loam shale; on rolling uplands. Hydrologie group B.

10 to 20 inches of channery loam underlain by fractured sand-
stone on rolling uplands. Hydrologic group C.

14 to 24 inches of loam which make up as much as 10 percent
of the soil mass; small fragments of rock grade to shattered
sandstone; on rolling uplands. Hydrologic group C.

8 to 18 inches of stony or channery loam underlain by frac-
tured sandstone; on rolling to sharply rolling uplands. Hy-
drologic group C.

5 feet or more of cobbly or gravelly sand or gravelly loamy
sand; on narrow, recent flood plains. Hydrologic group A.

2 to 5 feet of poorly drained clay loam underlain by 2 to 4 feet
of gravelly to very gravelly loam or very gravelly sandy clay
loam; shale at a depth of 5 to 10 feet causes poor drainage;
on narrow and broad terraces. Hydrologic group D.

1 to 2Y feet of gravelly to very gravelly silt loam underlain by
weathered crumbly igneous rock that becomes harder with
increasing depth; on steep mountainous slopes. Hydrologic

group C.

10 to 14 inches of noncalcareous clay loam underlain by 12 to
48 inches of strongly calcareous clay loam that grades to
very gravelly loam or very gravelly loamy coarse sand;
gravel beds 10 to 80 feet thick, on nearly level to gently
stoping high benches. Hydrologic group B.

10 to 14 inches of noncalcareous cobbly gravelly or stony clay
loam underlain by 12 to 30 inches of strongly calcareous
cobbly clay loam that grades to very cobbly or very gravelly
loamy coarse sand or very gravelly or cohbly loam; gravel
and cobble beds 5 to 50 feet thick; on gentle slopes of high
benches and, to a lesser extent, on slopes of drainageways
crossing the high benches. Hydrologie group B.

3 to 5 inches of reddish-colored clay loam underlain by 4 to 12
inches of silty clay or heavy clay loam that grades t0 6 to 20
inches of calcarcous clay loam; clay loam merges with shale;
on rolling uplands. Hydrologic group B.

Inches
0-9
9-60

0-8
8-15

15-60
0-7

7-15
15-60

0-28

0-30

0-60

0-36
36-60

0-20

0-12
12-30
30-604-

0-12
12-22
22-60-

Silty clay.. ... _.__...____
Silty clay stratified with
gravelly clay loam.

Loam______._____.____.
Clay loam or light clay__ .

Gravelly loam__.____.___
Stony loam._____________

Stony clay loam___._____
Stony loam_._______._ ..

Clay loam__ ... _.______
Channery loam_____..____
Loam _ ... _______}
Stony or channery loam__

Gravelly loamy sand_____

Clay loam______________
Very gravelly sandy clay
loam.

Gravelly silt loam._.____.

Clay loam______.__.__.._ ‘
Clay loam_..____.__.._.._.
Very gravelly loam.______{

Cobbly clay loam._...___j
Cobbly clay loam________
Very gravelly loamy sand.

Clay loam ___._.____.___. ‘
Silty clay.__ - __.__._.___ :
Clay loam_____.___._____
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Classifieation—Continued | Percentage passing sieve— Avail-
able
Permea- water- | Reaction Salinity Dispersion | Shrink-swell
No. 4 | No. 10 | No. 200 bility holding (pH) potential
Unified AASHO (4.76 (2.0 (0. 074 capacity i
mm.) mm.) mm.)
Inches per
. Inches per hour inch
CH__.___... A-7_ .. 98-100 | 95-100 | 85-95 0. 20-0. 80 0.18 7.4-7.8 | None__.____ Tow_.____._ High.
CHorCL__.| A—7_________ 90-100 | 85-95 80-90 | 0.20-0.80 .16 7.9-8. 4 | None to Tow___..__ High.
slight.
OL_________ A4 ______ 85-95 80-90 65-75 1. 50-2. 50 .20 6.6-7.3 | None______ Low. .. .___ Low.
Cli . A~6 or A-7__| 85-95 80-90 65-75 0. 80-2. 50 .16 7.4-7.8 | None..___. LOW . . __-_ Moderate
to high.
GMorSM__| A—2_._.._..__ 60-80 50-70 15-30 2. 50--5. 00 .10 7.9-8.4 | None._____ Low____.___ Low.
OLi__._ .. .. A~4 or A-6__| 70-80 60-70 50-65 0. 80-2. 50 .18 6.6-7.3 | None__..__ Low_______ Low.
Cloooo = A-T_ .. 70-80 60-70 50-65 1. 50-2. 50 .18 7.4-7.8 | None...___ Low_.______ Moderate.
GMor SM__! A-2_________ 50-70 40-50 15-30 2. 50-5. 00 L1010 7.9-8.4 | None______ Low.___.___ Low.
CH. .o_.- A-T__ . 05-100 | 90-100 | 85-95 <0.20 .20) 7.9-8.4 | None...___ Low..__.._ Iigh.
Clo--_.__. A-6or A-7.. 100 | 95-100 | 85-95 0. 80-2. 50 .16 7.9-8.4 | None_.__._ Low_____._ Moderate.
GM_.___... A-4____ ... 70-80 55-65 45-55 0. 80-2. 50 .15 7.4-8.4 | None__._._ Low.._.__.__ Low.
ML____.... A-4_____.___| 85-95 75-85 60-70 0. 80-2. 50 .16 7.4-8.4 | None_..____ Tow.___.___ Low.
GMor SM.__{ A—4______.__ 65-75 50-60 40-50 0. 80-2. 50 .15 7.4-8.4 | None_..___._ Low__._.___ Low.
GP-GMor | A-1________ 50-60 15~25 5-10 5.0-10. 0 . 06 7.4-7.8 | None_.__.._ Low_ ... Low.
SP-SM.
CLorCH.__| A6 or A-7__ 100 | 90-100 | 85-95 0. 80-2. 50 .16 7.9-8.4 | None_.____ Low.___.___ Moderate.
GMor GC__| A-2______.__ 35-45 25-35 20-30 | 2. 50-5. 00 104 7.9-8.4 | None___.__ Low.___.__ Low.
GM__.____. A-2 ... 40-50 | 30-40 25-35 2. 50-5. 00 .10 5.1-6.0 | None____._ Low____... Low.
Clio oo A-6 or A-7__| 95-100 | 85-95 80-90 0. 80-2. 50 .16 6.6-7.3 | None_.__._ Low____-__ Moderate.
(0} P A-7_ . 00-95 | 80-90 | 75-85 0. 80~2. 50 .17 7.9-8.4 | None______ Tow_______ Moderate.
GP-GM.___| A-1_______.__ 20-30 15-25 5-10 5.0-10. 0 .02 7.9-8.4 | None__.____ Low_____.__ Low.
[0} PR A—6 or A-7_.] 75-85 70-80 65-75 0. 80-2. 50 .15 6.6-7.3 | None._____ Low__._.___ Moderate.
Clio_ ... A-T_ .. 70-80 65-75 60-70 | 0.80-2. 50 .15 7.9-8.4 | None_.____ Tow____.__ Moderate.
GP-GM...__ A-l__ ... 20-30 15-25 5-10 5.0-10. 0 .02 7.9-8.4 | None_.__._. Low.___.__ Low.
Clio o A-6 or A-7_. 100 100 | 85-95 0. 80-2. 50 .18 1 7.4-7.8 | None._____ Low____.___ Low.
 CLor CH___| A-7T_____.___ 100 100 | 85-95 | 0.20-0.80 .18 | 7.4-7.8 | None___.__ Low. . .-__ Moderate.
Clo....___ A-6or A-7_._| 70-80 | 65-75 | 60-70 | 0.80-2.50 .16 | 7.9-8.2 | None.__..-. Low___ ... Moderate.
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Classification
Depth
Soil type and map symbol Description of soil and site from
surface
USDA (texture)
Inches
Darret stony clay loam (Ds). 10 to 15 inches of stony clay loam or light stony clay underlain 0-12 Stony clay loam. . _.____.
by 8 to 20 inches of calcareous clay loam that merges with
the underlying shale; on rolling uplands. Hydrologic | 12-24 Clay loam . . __ .. _____._ -
group B.
Dimmick clay (Dw). 20 to 30 inches of nearly noncalcareous clay that grades to 0-60 Claye e oo
lighter colored, noncalcareous clay mottled with iron; water
table 2 to 4 feet; in depressions. Hydrologic group D.

Duncom stony loam (Dx; also in} 4 to 5 inches highly organic, black stony loam underlain by} 0-4 Stony loam_ .. ____._____
complexes Cs, Dy, Dz, Hu, Sr, highly calcareous stony or gravelly loam that is 6 to 12 4-12 Stony loam__._.__.____._._
and St). inches thick ahd merges with limestone bedrock; on rolling

to hilly topography in the foothills. Hydrologic group D.
Fargo silty clay (in complex Fa). ‘5 feet or more of poorly drained silty clay that, in some places, 60+ Silty elay oo ..
is stratified with sandy clay or clay loam containing a few
pebbles at a depth below 30 inches; water table generally
occurs at a depth of 2 to 5 feet; on bottoms of valleys.
Hydrologic group D.

Fergus clay loam (Fc, Fd, Ff, and | 5to 7 inches of reddish-colored clay loam underlain by 15 to 30 0-6 Clay loam..__.__._____.._

Fh). inches of heavy clay loam, silty clay loam, or silty clay that 6-24 Heavy clay loam.________
grades to strongly calcareous clay loam; on stream terraces | 24-60 | Clay loam__.______.____.
with slopes of 0 to 4 percent and on fan terraces with slopes
of 2 to 15 percent. Hydrologic group B.

Fergus silty clay loam, shale | 5 to 7 inches of reddish-colored silty clay loam underlain by 0-6 Silty clay loam_____.____

substratum (Fs). 15 to 30 inches of heavy clay loam that grades to 10 to 15 6-20 Heavy clay loam._______._
inches of highly calcareous clay loam that merges with shale; | 20-32 Clay loam . ... ___.._
few pebbles and cobblestones in upper part; on rolling up-
lands. Hydrologic group B.

Gallatin clay loam (Ga; also in 10 to 14 inches of organic clay loam that grades to 20 to 50 0-12 Clay loam .. __.___.______

mapping unit Gd). inches of clay loam underlain by variable stratified sandy | 12-48 | Clay loam.___.__.___.__
loam, gravelly sandy loam, and loamy sand mixed with | 48-72 Stratified sandy loam;
gravel; iron mottling; water table fluctuates between 2 and 6 loam, loamy sand all
feet of the surface; on low bottoms along some of the major mixed with gravel in
drainageways. Hydrologic group C. varying amounts.

Gallatin loam (Gb; also in map-~ 10 to 14 inches of organic loam that grades to 20 to 50 inches of 0-12 Loam _ . __ ... ___._
ping unit Gd and in undifferen- dominantly loam, which is underlain by variable stratified | 12-48 Loam____ . . ____.___
tiated soil group Gr). sandy loam and loamy sand mixed with gravel; water table | 48-72 Stratified loam, sandy

fluctuates between 2 and 6 feet of the surface; on low bot- loam, loamy sand all
toms along drainageways. Hydrologic group C. mixed with gravel in
varying amounts.

Gallatin loam, clay substratum 8 to 30 inches of loam underlain by clay that extendstoa depth | 0-12 | Loam_____________.__ __
(Go). of 50 inches or more; water table 1 to 3 feet from the surface; | 12-60 | Clay. .. ________._.__.__

on low bottoms along some of the major drainageways.
Hydrologic group D.

Hegne silty clay (in complex Fa). | 5 feet or more of poorly drained silty clay; water table at depth 60+ Silty elay.cecoceoo o
of 2 to 5 feet; on valley floors. Hydrologic group D.

Hughesville clay loam (in com- 18 to 30 inches of dominantly clay loam underlain by limestone 0-24 | Clayloam _ . . ..__
plex Hu). bedrock; occupies part of steeply rolling Hughesville-Dun-

com complex. Hydrologic group C.

Hughesville stony clay loam (in 18 to 30 inches of dominantly stony clay loam underlain by | 0-24 | Stony clay loam_.____...

complexes Hu and St). limestone; occupies part of steeply rolling Hughesville-
Duncom complex. Hydrologic group C.

Judith clay loam (Jb, Je, Jd, and | 6 to 10 inches of weakly calcareous clay loam over highly cal- | 0-6 Clay loam .. _._.___....
Jf; alsoin complexes Dm, Dn, Do carcous clay loam that is 5 to 10 percent gravel and gradesto | 6-30 | Clay loam____________..
and Wk; also in undifferenti- very gravelly loamy coarse sand below 30 to 36 inches; { 30-60 Very gravelly loamy
ated soil group J1). gravel beds 10 to 80 feet thick; on nearly level high benches. coarse sand.

Hydrologic group B.
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Classification—Continued | Percentage passing sieve— Avail-
able
Permea- water- | Reaction Salinity Dispersion | Shrink-swell
) No. 4 | No. 10 |No. 200 bility holding (pID) potential
Unified AASTTO (4.76 (2.0 (0.074 capacity
mm.) mm.) mm.)
Inches per
Inches per hour inch
CL.o_.._____ A-6 or A-7__| 80-90 | 75-85 | 65-75 | 0.80-2. 50 0.15| 7.4-7.8 | None_.___.. Low. __..__ Low. to
moderate
CL._..__.__ A-T - 80-95 | 70-80 60-70 | 0.80-2. 50 .16 7.9-8.2 [ None--._._ Low_._____ Moderate.
CH. _.._._. A-T . 100 100 | 95-100 >0.20 .18 | 7.4-7.8 | None_..____ Moderate.._.| High.
OL_________ A-4or A-6._} 75-85 | 60-75 50-60 | 0.80-2. 50 .18 | 6.6-7.3 | None___.___| Low____._. Low.
ML ... A~4 or A—6__| 75-85 | 60-75 | 50-60 | 0.80-2. 50 .16 7.9-8.4 | None....__.| Low__.._.. Low.
CH....._.__ A-T . 100 100 | 95-100 >0. 20 .18 85-9.0 | None___.._ Moderate.__| High.
CL___ ... A-6 or A-7__ 100 100 | 85-95 | 0.80-2.50 .17 6.6-7.3 | None_..___- Low._._____ Low.
CLor CH__.| A-7_____.___ 100 100 90-100 | 0. 80-2. 50 .18 7.4-7.8 | None..____ Low.__._._ Moderate.
_________ A-6 or A-7__] 95-100 | 85-95 80-90 0. 80-2. 50 . 16 7.4-7.8 | None__._._| Low___..._.| Moderate.
CL..._..__| A-6or A-7__] 95-100 | 85-95 | 75-90 | 0. 80-2. 50 .17 6.6-7.3 | None___.__ Low._._____ Low.
CLor CH__.| A-7_______.__ 90-100 | 85-95 75-90 0. 80-2. 50 .18 7.4-7.8 | None._____ Low_______ Moderate.
CLo._______ A-6 or A-7__| 80-90 | 70-80 | 60-70 | 0.80-2. 50 16| 7.9-8.2 | None...._. Low._ __..__ Moderate.
(0) PR A-6.___.__ 100 100 | 95-100 | 0. 80-2. 50 .20 7.3-7.8 | None._..__ Low.____-_. Low.
CL._._____. A-6 or A-7__ 100 100 | 80-90 0. 80-2. 50 .17 7.9-8.4 | None_._... Low.____.__ Moderate.
GM_________ ~2 . 40-60 | 30-50 | 20-30 | 2. 50-5.00 .05 4.9-8.4 | None_.__-- Low_ ... Very low.
OL__.___._. A4 ______ 100 100 | 95-100 | 0. 80-2. 50 .20 7.3-7.8 | None______ Low___.____ Low.
ML.______.. A—4 or A-6__ 100 100 | 75-85 | 0. 80-2. 50 .17 7.9-8.4 | None....._. Low. ... Low.,
GM______.__ A-2 .. 40-60 | 30-50 15-30 | 0. 80-5. 00 . 05 7.9-8.4 | None___.__._ Very low.__| Very low.
OL__.____.__ A-4_________ 100 100 | 75-85 0. 80-2. 50 .18 7.9-8.4 | None_______ Low____._.. Low.
CH._..____. A-T o _C 100 100 | 85-95 <0. 20 .18 | 7.9-8.4 | None_______ Low_____.__ High,
CH. oo A-7_ . 100 100 | 95-100 0. 20 .18 | 85-9.0 | None.____._ Moderate_...| High.
CL..co__ A-6 or A-7__| 90-100 | 90-100 | 85-95 | 0. 80-2. 50 .16 | 8 4-8.8 | None_._____ LOoW.oneooae Low to
moderate.
GC.o ... A-4 or A-6._| 55-65 50~-60 40-50 0. 80-2. 50 .15 8. 4-8.8 | None__..__. Low oo Low to
moderate.
CL or ML___| A-7 or A~6__{ 90-100 | 85-95 | 70-80 0.8-2.5 .16 6.6-7.3 | None.._.__ Low____..__ Low.
CLor ML___| A~6___.______ 80-90 70-80 50-60 0.8-2. 5 .14 7.9-8.4 | None.__... Low_______ Low.
GP-GM._.__| A-1_________ 20-30 15-25 5-10 5.0-10. 0 .02 ] 7.9-8.4 | None....___ Low____.._. Low.
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Soil type and map symbol

Description of soil and site

Depth
from
surface

Classifieation

USDA (texture)

Judith cobbly clay loam (Jh and
Jk @ also in complex Uh).

Judith gravelly clay loam (JI, Jm,
Jn, Jo;also in complexes Dp, Ja,
Jp, Ju, Jv, Ug, and Wk; also in
undifferentiated soil groups Jr,
Jt, and Js).

Judith gravelly loam (in complex
Ug).

J udi%h loam (in complex Ug).

Judith stony loam (in undifferen-
tiated soil groups Jr and Js and
in complex Uh).

Lamoure clay loam (in complex
Cv).

Laurel clay loam (in complex Av).

Lismas clay (in complexes La
and Lc).

Little Horn stony loam (Lh).

Loherg stony loam (Lr; also in
complexcs Ls and Wr).

Maginnis channery clay loam (in
complexes Ah, Ar, As, Mb, and

Me.)

Maginnis cobbly clay loam (Ma).

Midway clay loam (Mw; also in
complexes Cf, Cg, and Mx).

Pierre clay (Pc and Pd; also in
complex La).

Promise clay (Pm, Po, and Pp).
Promise cobbly clay (Pr).

Raynesford loam (in undiffer-
tiated soil groups Gr, Ra, Rd,
and Rf; also in complex Ss).

8 to 12 inches of weakly calcareous cobbly or gravelly loam or
cabbly or gravelly clay loam over highly calcareous gravelly
clay loam that grades to very gravelly loamy coarse sand or
very gravelly sandy loam below 30 to 36 inches; on gentle
slopes of high benches. Hydrologic group B.

8 to 12 inches of organic clay loam that grades to 20 to 50
inches of calcareous, poorly drained, gray-colored clay loam
that is gleyed and underlain by very gravelly sandy loam or
very gravelly loamy sand; in narrow bands along some of
the major drainageways and in broader areas in complex asso-
ciation with the Colvin soils on higher terraces. Hydro-
logic group D.

4 feet or more of strongly saline heavy silty clay loam or light
clay; nearly barren of vegetation; in complex with the
Arvada soils on stream terraces and fans. Hydrologic
group D.

4 to 12 inches of clay that grades to thick beds of clay shale; on
hilly residual uplands. Hydrologic group D.

5 to 8 inches of highly organic stony loam underlain by 6 to 10
inches of stony or cobbly clay loam that grades to strongly
calcareous stony or cobbly loam or light clay loam underlain
by limestone, sandstone, and quartzite bedrock; on rolling
uplands. Hydrologic group C.

ﬂO to 16 inches of stony loam underlain by 20 to 50 inches of
stony clay or stony heavy clay loam that grades to shale or
sandstone; on rolling uplands in foothills. Hydrologic group C.

8 to 18 inches of channery clay loam underlain by thin layers of
alternating shale and fractured sandstone; on rolling to
hilly uplands in complex with the Absarokee or Alder soils.
Hydrologic group D.

8 to 20 inches of cobbly clay loam overlying thin layers of
alternating shale and sandstone; on gravel-capped edges
of benches. Hydrologic group D.

8 to 20 inches of calcareous clay loam overlying soft, platy
shale that in some places, is stratified with thin layers of
sandstone; on steep, hilly relief. Hydrologic group C.

10 to 14 inches of nonsaline clay that grades to 5 to 22 inches
of moderate saline clay underlain by shale; on rolling up-
lands. Hydrologic group D.

15 to 20 inches of dominantly noncalcareous clay underlain by
calcareous clay that commonly grades to clay shale at 3 to 5
feet; on gently rolling uplands and, to a lesser extent, on
nearly level benches and terraces.

8 to 16 inches of nearly black, highly organic loam underlain by
light-colored, strongly calcareous loam; on fans and foot
slopes.

Inches

0-10

10-24
24-60

0-12
12-40
40-60

48+

0-12
12-40

0-12

0-12
12-24

0~18
18-36

0-12
12-60

Cobbly or gravelly clay
loam or loam.

Gravelly clay loam______

Very gravelly loamy
coarse sand.

Clay loam______________

Clay loam__.___________

Very gravelly sandy loam
or very gravelly loamy
sand.

Silty elay_ ... __________

Stony loam___.__________
Stony clay loam_________
Stony loam_ ____________

Stony loam_____________
Stony elay__ ... _.______
Channery clay loam______

Cobbly clay loam________

Clay loam______________
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ML or CL___

Classification—Continued | Percentage passing sieve— Avail-
able
Permea- water- | Reaction Salinity Dispersion | Shrink-swell
No.4 | No. 10 | No. 200 bility holding (pH) potential
Unified AASHO (4.76 (2.0 (0. 074 capacity
mm.) mm.) mm.)
Tniches per
Tnches per hour inch
ML or CL___| A—4 or A-6__| 70-90 65-75 | 50-65 0.8-2.5 0.15] 6.6-7.3 | None____.. Low__...._ Low.
GM.._ ... [ A-2-4____ . __ 30-40 25-35 15-25 0.8-2.5 . 05 7.9-8 4 | None______ Low._______ Low.
GP-GM.__._| A1 _____.__ 20-30 15-25 5-10 5. 0-10. 0 .02} 7.9-8.4 | None--__.. Low_______ Low.
(0) PRV A-6or A-7__ 100 100 | 90-95 0.8-2. 5 .20 7.3-7.9 | None_.____ Low. ______ Moderate.
CL____..___.. A—6or A-7__ 100 100 | 80-90 0. 8-2. 50 .18 7.9-8.4 | None__.__. Low._.__.___ Moderate.
GM or GC__} A-2_________ 40-60 30-50 15-30 2. 50-5. 00 .05 7.9-8.4 | None._.____ Low______. Low.
CLor CH...| A-6Gor A-7__ 100 | 95-100 | 85-95 0. 20 .16 | 7.4-8.4 | Severe_____ High_______ High.
CLorCH___| A7 .___ 95-100 | 85-95 | 80-90 <0.20 .17 1 7.9-8.4 | Slight to Moderate High.
moderate. to high.
OL_ ... A-4__ ... 65-85 | 60-70 | 50-60 0. 8-2. 50 .18 | 7.4-7.8 | None._____ Low. _.oo-_ Low.
CL__.__.._.__ A—-6 or A-7__| 65-85 60-70 50-60 0. 8-2. 50 .16 7.9-8.4 | None__.____ Tow__._.-__ Moderate.
GM___....__ A-4 or A-6__| 65-85 | 50-60 | 40-50 0. 8-2. 50 .15 7.9-8.4 | None______ Low_______ Low. -
() P A-6 or A-7._.| 60-80 | 60-70 | 50-60 | 0. 80-2.50 .13} 5.1-5.5 | None____.. Low_..o._- Moderate.
CLorCH_..| A-7___.._.__ 60-80 | 60-70 | 55-65 0. 20-0. 80 .14 | 6.1-7.8 | None_.____ Low.._._.__ High.
GC_..-____. A-2. . 40-50 | 35-45 25-35 0. 80-2, 50 .08} 6.6-7.3 | None_.___- Low.._-.___ Low.
GC.o_______ A-2 .. 40-50 35-45 25-35 0. 80-2. 50 . 08 6.6-7.3 | None..____ Low..-__-__ Low.
(6] PR A-6 or A-7_._| 75-85 | 70-80 | 60-75 | 0.20-0. 80 .15 | 8 5-9.0 | Slight to Low. . .- Moderate.
moder-
ate.
CH__._..____ AT 95-100 | 95-100 | 85-95 <0. 20 .18 | 7.4-7.8 | Low____... Lowo__.___ High.
CH..._.___ A-T o _.C 85-95 | 80-90 | 70-80 <0.20 .18 | 7.9-8 4 | Moderate...| Moderate._.| High.
CH.___----_ A-7_.___-__._| 90-100 | 90-100 | 85-95 <0. 20 .18 | 7.9-8.4 | None.___.. Low._.--_ Tigh.
CH......___ AT .- 90-100 | 90-100 | 85-95 <0. 20 .18 | 7.9-8.4 ] Low______. Low. ____._. High.
OL_________ A-4 . 095-100 | 85-95 | 70-80 | 0. 80-2. 50 .20 7.9-8.4 ) Low_______ Low._.____. Low.
A4 o _ 85-95 | 80-90 | 60-70 | 0.80-2. 50 16| 7.9-8.4 ] Low____._. Lowo-oooo- Low.
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Classification
Depth
Soil type and map symbol Description of soil and site from
. surface
USDA (texture)
Inches

Raynesford stony loam (in un- 8 to 30 inches of nearly black, highly organic stony loam under- 0-16 Stony loam. .. __________
differentiated soil groups Jr, lain by light-colored, strongly calcareous material; stones | 16-60 Stony loam_ ___._____.__
Js, and Rn). make up 10 to 20 percent of soil mass; on fans and foot slopes.

Rhoades loam (in complex Ro). 4 to 8 inches of loam or clay loam underlain by a dense clay- 0-6 Loam or clay loam.______

Rhoades clay loam (in complex pan layer 12 to 15 inches thick which merges with shale 620 Claye oo oo oo
Wm). commonly interbedded with sandstone; on gently rolling

uplands.

Sapphire loam (in complexes Ls, 6 to 10 inches of loam underlain by 12 to 20 inches of clay loam 0-8 Loam________ .. ____.._..
Sb, and Sc). that merges with underlying shattered sandstone; developed 8-24 Clay loam.___ ... .__.

under forest on sharply rolling topography in the foothills.

Sapphire stony loam (in complexes | 6 to 10 inches of stony loam underlain by 12 to 20 inches of 0-8 Stony loam_ .. _.___.____
Ls and Sb). stony clay loam that merges with underlying sandstone; on 8-24 Stony clay loam..___.___

lsteeply rolling uplands in close association with Sapphire
oam. :

Savage silty clay (Sd, Se, and Sf; | 3 to 5 inches of light silty clay underlain by 14 to 18 inches of | 0-5 Silty elay. .. ... _.__.
also in complex Bf), noncalcareous clay that grades to calcareous clay, clay loam, 5-20 Iy e e

or gravelly clay loam; stratification is common; on stream | 20-60 |. Clay and clay loam,
terraces and fans. Hydrologic group C. stratified.

Savage silty clay loam (Sg, Sh, 4 to 6 inches of silty clay loam underlain by 15 to 24 inches of 0-5 Silty clay loam._.___.___
Sk; also in undifferentiated generally noncalcareous silty clay or heavy silty clay that 5-18 Silty elay oo ____
soil group Jt). grades to strongly calcareous silty clay loam commonly | 18-60 | Silty clay loam..._______

stratified with gravelly clay loam; on stream terraces and
fans. Hydrologic group B.

Skaggs clay loam (Sm and Sn; 6 to 9 inches of nearly black, highly organic clay loam under- 0-7 Clay loam____ ... __.___
also in complexes Ss, St, and lain by 12 to 30 inches of light-colored, highly caleareous
Sr). ) clay loam that merges with underlying limestone and limy 7-30 | Clayloam____.__.____.____

shale; on rolling uplands. Hydrologic group C.

Skaggs stony clay loam (So; also 5 to 8 inches of nearly black, highly organic stony clay loam 0-6 Stony clay loam.._ .. ____
in complexes Dz, Sr, Ss, and underlain by 10 to 20 inches of light-colored, strongly cal- .

St). careous stony clay loam that merges with underlying lime- 6-20 Stony clay loam.________.
stone and shale bedrock; on rolling uplands. Hydrologic
group C.

Skaggs loam (SI; also in complexes | 3 to 8 inches of nearly black loam underlain by 15 to 30 inches 0-5 Loam _._______ .. ____

Sp and Ss). of light-colored, strongly calcareous loam that merges with 5-24 Loam._____________.___.
underlying soft sandstone and shale. Hydrologic group C.

Slocum loam (Su). 12 to 18 inches of nearly black loam underlain by lighter 0-16 | Loam._______________..__
colored clay loam or loam; nonecalcareous throughout; water | 16-60 Loam or clay loam_______
table fluctuates between 234 and 6 feet of the surface; in
narrow valleys in foothills. Hydrologic group B.

Spring Creek loam (in complex 4 to 8 inches of dark-colored loam underlain by 8 to 12 inches 0-16 Loam. o .__

Bg). of lighter colored, calcareous loam; on gently rolling uplands
in complex with Blaine loam. Hydrologic group C.
Spring Creek stony loam (in com- | 4 to 8 inches of dark-colored stony loam underlain by 3 to 12 0-6 Stony loam.___. et
plexes Bh, Sv, and Ws). inches of lighter colored, strongly calcareous stony or very | 6-12 Stony loam_______._____
stony loam; on hilly uplands. Hydrologic group C.
Straw clay loam (Sw and Sx). 6 to 10 inches of dark-colored, noncalcareous or only weakly 0-8 Clay loam____._______..
. calcareous clay loam underlain by lighter colored, calcare-
ous clay loam that, in some places, is stratified with loam and 8-60 Clay loam__._.____._____
contains scattered pebbles; on recent stream terraces and
fans. Iydrologic group B.

Straw clay loam, gravelly sub- 6 to 10 inches of dark-colored clay loam underlain by 15 to 26 0-8 Clay loam____.________.

stratum (Sy). inches of lighter colored, strongly caleareous clay loam that 8-25 Clay loam_______.._._____
merges with underlying very gravelly loamy sand; on stream
terraces. Hydrologic group B. 25-60 | Very gravelly loamy sand.
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Classification—Continued | Percentage passing sieve— A\gmlil-
able
Permea- water- | Reaction Salinity Dispersion | Shrink-swell
No.4 | No. 10 | No. 200 bility holding (pII) potential
Unified AASHO 4.76 (2.0 0. 074 capacity
mm.) mm.) mm.)
Inches per
Inches per hour inch
OL_.._____. A-4 or A-6__| 80-90 | 75-85 60-75 0. 80-2. 50 0. 17 5.6~6.5 | None______ Low_____.. Low.
ML________ A—4 or A-6__] 75-85 65-75 55-65 0. 80-2. 50 .15 6.6~7.3 | None____._.] Low_______ Low.
MI-CL_____ A-4 or A-6__} 95~100 | 95-100 | 80-90 0. 80-2. 50 . 16 6.6-7.3 | None____.. Low. ____._ Low.
CH...___.._. A-T_ .. 85-95 | 80-90 | 70-80 0. 20 17 7.4-7.8 | Low.___.._. Moderate___| High.
ML or CL.._} A—4 or A-6__| 95-100 | 95-100 | 70-80 0. 80-2. 50 .15 6.1~-6.5 | None_____. Low_______ Low.
_________ ~6.o-__-_| 80-95 75-85 65-75 0. 80-2. 50 .16 6.6-7.3 | None__..-.| Low___.._.._| Moderate.
ML or CL._.| A-4 or A~6__| 70-90 65-85 55-65 0. 8-2. 50 .14 | 6.1-6.5 | None____.. Low____.._. Low.
Cl__._____. e 65-85 60-80 50-60 0. 82. 50 .14 6.6~7.3 | None_____. Low_______ Low.
CH_ __..____ A-7 . 100 100 | 85-95 | 0.20-0.80 .18 ] 7.4-7.8 | None_..._. Low. ... High.
CH________. A-7_ .. 100 100 | 85-95 0. 20-0. 80 .18 1 7.9-8.4 | None___._. Low_______ High.
CLor CH___| A—6 or A-7__| 90-100 | 90-100 | 80-95 0. 20-0. 80 .16 85-9.0| Low_______ Low_______ Moderate to
high.
Clo._.__._.__ A-G or A-7__ 100 100 | 85-95 0. 80-2. 50 .16 7.4-7.8 | None____.._ Tow._ ______ Moderate.
CH________. A-7___ . 100 100 | 85-95 0. 20-0. 80 .17 7.9-8.4 ) None._____ Low_ .. ____ High.
Cli_______ A-6 or A-7__| 90-100 | 85-100 | 75~90 0. 20-0. 80 .16 85-9.0 Low_______ Low to Moderate.
moderate.
OL________. A-4 or A—6__| 90-100 | 90-100 | 80~90 0. 80-2. 50 .18 6.6-7.3 | None_.__.__ Low___.... Low 50
moderate.
CL._._.____ A-6 or A-7__| 90-100 | 85-95 | 75-85 0. 80-2. 50 .16 7.9-8.4 | None____.._ Low__._____ Moderate.
OLor CL_.__| A4 or A~6__{ 70-90 | 65-85 | 60-70 | 0.80-2.50 .16 6.6-7.3 | None___.__ Very low__.| Low to
‘moderate.
Cl.____.._. A7 . 65-85 60-80 | 50-60 0. 80-2. 50 .14 | 7.9-8.4 | None______ Very low___| Moderate.
OL_________ A-4 . 95-100 | 85-95 80-90 0. 80-2. 50 .17 7.4-8. 4 | None______ Very low___| Low.
ML__._____. A-4or A-6__| 85-95 | 80-90 | 75-85 0. 80-2. 50 .15 7.9-8.4 | None______ Very low_..] Low,
OL.___.___.__ A-4 or A-6._ 100 100 | 85-95 2. 50-5. 00 .18 5.1-5.5  None_._... Very low___| Low.
ML or Cl.._| A~6 or A-7__ 100 | 95-100 | 85-95 0. 80-2. 50 .16 5.1-5.5 | None___..._ Very low___| Low to
moderate,
ML________ A4 ___ ... 85-95 75-85 60-70 0. 8~2. 50 .16 7.4-8.4 | None______ Low___.._. Low.
GCooo .. A6 ... 50-60 | 50-60 | 40-50 | 0.80~2.50 .12 7.4-7.8 | None___..__ Low_.___._. Low.
GCo.___.__ A-2 or A-4__| 40-50 | 40-50 | 30-40 | 0.80-2. 50 .10 7.9-8.4 | None._.._. Low____..__ Low.
CL___.._..___ A-6 or A-7__| 95-100 { 95-100 | 85-95 0. 80-2. 50 .16 7.9-8.4 | None___.__ Low_____._ Low to
moderate.
CL.________ A-6 or A-7__| 90-100 | 85-95 80-90 | 0.80-2. 50 151 7.9-9.0 | None_._.__ Low.._ .. __. Low to
moderate.
CL_.___.___. A~6 or A-7__] 95-100 | 95-100 | 85-95 0. 80-2. 50 .16 7.9-8.4 | None__._.__._ Low_______ Moderate.
ClL.___.____ A-6 or A-7__| 85-95 | 80-90 | 70~-80 | 0. 80-2. 50 .15 7.9-8. 4} Low_______ Tow______. Low to
moderate.
GP-GM____l A~1________. 20-30 ! 15-25 5~10 5.0~10. 0 L0210 7.9-84 1 Low_______ Low_______ Very low,
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Classification
Depth
Soil type and map symbol Description of soil and site from
surface .
USDA (texture)
TInches
Terrad clay (Ta and Tb; also in 14 to 24 inches of noncalcareous, reddish-colored clay under- 0-18 Clay. oo .
complex Aw). lain by 1 to 3 feet of calcareous clay that merges with clay | 18-40 ()7
) shale; on rolling uplands. Hydrologic group D.
Terrad silty clay (Tc). 15 to 25 inches of noncalcareous, reddish-colored silty clay 0-18 Silty elay_ .- oo oo ___.
underlain by calcarcous silty clay; on nearly level terraces. | 18-60 Silty elay-ce oo oo ..
Hydrologic group C.
Teton loam (Td and Tf; also in 8 to 10 inches of black, highly organic loam underlain by 8 to 0-9 Toam._ . .. ___.__
complexes Tm and Tn). 20 inches of lighter colored loam or clay loam that grades to 9-20 Loam__________.______.
. 8 to 20 inches of very gravelly or very cobbly loam; under- | 20-40 Very gravelly loam____._
lain by shattered sandstone; on rolling uplands. Hydro-
logic group B.
Teton channery loam (in complex | 6 to 10 inches of nearly black channery loam underlain by 12 to 0-8 Channery loam._________
Tk). 30 inches of lighter colored channery loam that merges 8-36 Channery loam_...______
with shattered sandstone; on rolling uplands. Ilydrologic :
group B. :
Teton stony loam (in complexes 6 to 10 inches of nearly black, highly organic stony loam under- 0-8 Stony loam. ... _____.
Th, Tm, Tn, and Wt). lain by 12 to 30 inches of stony or channery loam that merges 8-30 Channery or stony loam. .
with shattered sandstone; in complex with Cheadle soils on
rolling to hilly uplands. Hydrologic group B.
Twin Creek loam (To, Tp, and 6 to 30 inches of reddish-colored, noncalcareous or weakly 0-15 Toam__ . ___.__
Tr). calcareous loam underlain by moderately to strongly cal- | 15-60 Loam.___ .. _________.
careous loam that, in some places, is stratified with clay :
loam or sandy loam containing small amounts of gravel;
on stream terraces and fans. Hydrologic group B.
Twin Creek clay loam (Tw). 6 to 15 inches of reddish-colored, weakly calcareous clay loam 0-10 Clay loam_______.___._ ..
underlain by strongly to moderately calcarecous clay loam; | 10-60 Clayloam . .. ____._______
on stream terraces. Hydrologic group B.
Utica gravelly loam (Ua, Ub; 4 to 7 inches of dark-colored gravelly loam or stony loam un- | 0-5 Gravelly loam or stony
also in complexes Dv, Ju, Jv, derlain by beds of limy pebbles and cobblestones mixed loam.
Ug, Uh, and Wn). with loam, sandy loam, or.loamy sand that makes up 20 to 5-60 Very gravelly loam or
Utica stony loam (in complexes 40 percent of the beds; on edges of benches and on ridges of very gravelly loamy
Ju, Jv, and Uh). benches and terraces. Hydrologic group B. sand.
Winifred clay loam (Wb, Wc, and | 10 fo 14 inches of noncalecareous or weakly caleareous heavy 0-12 Clay loam___________.__
Wd ; also in complexes Wk, clay loam or light clay underlain by 20 to 36 inches of light
Wm, and Wn). clay or heavy-clay loam that contains prominent to distinet | 12-36 Light elay_ .. ________
segregations of lime and grades to shale in place or locally
transported material; on rolling uplands and on foot slopes.
Hydrologic group C.
Winifred cobbly clay loam (Wf 10 to 14 inches of cobbly clay loam underlain by 20 to 36 | 0-12 Cobbly clay loam___ .. _.
and Wh). inches of cobbly clay loam that contains distinet to promi- | 20-36 | Cobbly clay loam______.
nent segregations of lime and grades to shale in place or
transported material; cobblestones make up 10 to 20 per-
cent of soil mass throughout; on foot slopes and rolling
uplands. Hydrologic group C.
Woodhurst stony loam (Wo; 10 to 16 inches of nearly black stony loam that is 40 to 50 per- | 0-12 | Stony loam___....______
also in complexes Wp, Wr, cent stone, by volume, and is underlain by 5 to 20 inches of | 12-24 Very stony clay loam._._.

Ws, and Wt).

lighter colored very stony clay loam that is 50 to 70 per-
cent stones and cobblestones, grades to weathered igneous
rock; noncaleareous throughout; on rolling to hilly uplands
in the foothills. Hydrologic group B.
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estimated physical and chemical properties—Continued

Classification—Continued | Percentage passing sieve— Avail-
able
. Permea- water- | Reaction Salinity Digpersion | Shrink-swell
No.4 | No. 10 | No. 200 bility holding (pH) potential
Unified AASHO (4.76 (2.0 0.074 capacity
mm.) mm.) mm.)
Inches per
. Inches per hour ine
CH____ .. ... AT 100 100 | 75-85 0. 20-0. 80 0.18 6.1-7.3 | Low_____.__ Low.___.__. High.
CH________. A-T_ 100 100 | 75-85 0. 20-0. 80 .18 7.4-8.4 | Low___._._ Low.____._. High.
CLor CH___| A-7_________ 100 100 | 75-85 0. 20-0. 80 .18 6.1-7.3 | Low.__.._.__ Low____.__. High.
CLor CH___}| A-7__._____ 100 100 | 75-85 0. 20-0. 80 .18 7.4-8.4 | Low._______ Low___._._ High.
Ol ... .. A—4 or A-6__| 95-100 | 90-100 | 75-85 0. 80-2. 50 .18 5.6-6.5 | None.____- Low__._._.. Low.
ML or CL__| A-4 or A-6__| 85-95 85-95 70-80 0. 80-2. 50 .16 5.6-6.5 | None.._._._ Low_______ Low.
GP-GM ____| A-l-a__..___ 30-50 | 25-40 10-20 | 2. 50-5. 00 . 05 6.6-7.3 | None___.__ Low. . ___.. Low.
OL__ ... A-4 or A-6__1 80-90 | 75-85 60-75 0. 80-2. 50 .18 5.6-6.5 ]| None..._-_ Tow____... Low.
ML..____... A-4_ . 75-85 70-80 55-70 0. 80-2. 50 .14 6.6-7.3 | None______ Low.___.__. Low.
OL_.._____. A-4 or A-6._| 80-90 75-85 60-75 0. 80-2. 50 .17 5. 6-6.5 | None___--- Low___._.. Low.
ML A—4 or A-6__| 75-85 65-75 55-65 0. 80-2. 50 .15 6.6-7.3 | None_._.____ Low____.___ Low.
ML_______. A-4 or A-6__] 95-100 | 80-90 70-80 0. 80-2. 50 .16 6.6-7.3 | None..._.-- ~Low o ._._ Low.
MLor CL.._| A-4 or A-6__| 85-95 80-90 70-80 0. 80-2. 50 .15 7.9-8.4 | None._____ Low . ___. Low to
moderate.
Cl ... A-6 or A-7__| 95-100 | 95-100 | 85-95 0. 80-2. 50 .16 6.6-7.3 | None_._____ Low___.._. Moderate.
CL.___..._. A—6 or A-7__| 95-100 | 95-100 | 85-95 0. 80-2. 50 .16 7.9-8.4 | None...--- Low___.__. Moderate.
SM_..._____ A4 ___ ... 50-60 | 45-55 40-50 | 2. 50-5. 00 .10 7.9-8.4 | None_..... Low...--_- Low.
GP-GM__..| A-1________ 20-30 15-25 5-10 | 5. 00-10. 00 .02 8.5-9.0| None_.._... Low. .o---- Low.
CL or CH___| A-6 or A-7__| 95-100 | 95-100 | 75-85 0. 80-2. 50 .16 7.4-7.8 | None__..._ Low...-___ Mgd(ix'gmi'ie
o high.
CL or CH___| A-6 or A-7._| 90-100 | 85-95 70-80 | 0.20-0. 80 17| 7.4-7.8 | None._____ Low._ _.ooo- Moderate
) to high.
CL or CH___| A-6 or A-7__| 80-90 75-85 60-70 0. 80-2. 50 .15 7.4-7.8 | None____.__ Low._oo-_-- Moderate.
CL or CH.._| A~6 or A-7__| 75-85 70-80 | 55-65 0. 20-0. 80 .15 7.4-7.8 | None..____ Low._.o-_-- Moderate.
GM____.___ A-1__ ... 50-60 | 40-50 10-15 2. 50-5. 00 .10 7.4-7.8 | None__...._ Low_.____.- Low.
GPor GM__} A-1..______ 30-50 25-40 5-10 | 2. 50-5. 00 .081 7.9-8.4 | None____-. Low___-.-- Low.
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TasLe 9.—Key for use witk table 8 in obtaining estimated physical and chemical properties in soil complemes

and undifferentiated soil groups

Map Soil complexes and undif- Soil sites and percentages of main soils Main soil types
symbols ferentiated soil groups

Ad, Af Absarokee-Cheadle chan- | On slopes of 2 to 15 percent in rolling uplands. Cheadle soil on | Absarokee loam.

nery loams, knolls and ridges and makes up 15 to 40 percent of complex; | Cheadle channery loam.
Absarokee soil on side slopes and makes up 60 to 85 percent.
Ag Absarokee-Cheadle stony | On irregular, gentle to moderate slopes of upland plains. Cheadle | Absarckee loam.
loams. soil on ridges and knolls and makes up 30 to 50 percent of com- | Cheadle stony loam.
plex; Absarokee soil between ridges and knolls and makes up 40
to 70 percent.
Ah Absarokee-Maginnis chan- | On slopes of 2 to 8 percent in gently rolling uplands. Maginnis | Absarokee clay loam.
nery clay loams. : soil on knolls and rises and makes up 20 to 40 percent of com- | Maginnis channery clay
plex; Absarokee soil surrounds knolls and ridges and makes up loam,
60 to 80 percent.
Ar Alder-Maginnis channery | On slopes of 2 to 8 percent in gently rolling uplands. Maginnis | Alder clay loam.
clay loams, 2 to 8 per- soil on knolls and rises and makes up 30 to 50 percent of the | Maginnis channery clay
cent slopes. complex; Alder soil on side slopes between rises and makes up loam.
50 to 70 percent.
As Alder-Maginnis complex, | In hilly or sharply.rolling arens. Maginnis soil on steep crests, | Alder clay loam.
8 to 35 percent slopes. ridges, and knolls and makes up 20 to 50 percent of the eomplex; | Maginnis channery clay
Alder soil on side slopes below crests and ridges and makes up loam.
50 to 80 percent.
At Arvada-Beckton cobbly In depressional arcas of high benches. Arvada soil in slight | Arvada cobbly clay loam,
clay loams, depressions and makes up 60 to 70 percent of complex; Beckfon | Beckton loam.
soil in slightly higher positions and makes up 30 to 40 percent.

Au Arvada-Beckton complex, | In seeps or other poorly drained areas. Soils similar to Arvada | Arvada clay loam.

saline. and Beckton soils on benches and high terraces. Beckton loam.

Av ‘Arvada-Laurel complex____| On terraces and gently sloping fans. Laurel soil in barren spots and | Arvada clay loam.
makes up 20 to 40 percent of the complex; Arvada soil in the | Laurel clay loam.
grassed areas and makes up the rest.

Aw Arvada-Terrad clays_ ._.._ On gently rolling uplands on fans, and in swales. Arvada soil in | Arvada clay.
the slightly depressional areas and makes up 30 to 60 percent of | Terrad clay.
the complex; Terrad soil in the higher areas and makes up most
of the rest.

Be Beckton-Arvada clay On fans and stream terraces. Beckton soil makes up 60 to 70 per- | Beckton clay loam.

loams. cent of the complex; Arvada soil in slightly depressional, sparsely | Arvada clay loam.
vegetated spots makes up most of the rest. :

Bd Beckton-Danvers clay On nearly level to gently sloping high benches.  Beckton soil makes | Beekton clay loam.

loams. up 50 to 70 percent of the complex; Danvers elay loam makes up | Danvers clay loam.
most of the rest.

Bf Beckton-Savage complex_._{ On terraces. Beckton soil makes up 50 to 70 pereent of the com- | Beckton loam.

: plex; Savage soil intermingled throughout and makes up most | Savage silty clay.
of the rest.

Bg Blaine-Spring Creck On slopes of 2 to 8 percent in gently rolling uplands.  Spring Creek | Blaine loam.

loams, 2 to 8 percent loam on knolls and rises and makes up 15 to 20 percent of the | Spring Creek loam.
slopes. complex; Blaine soil in the area surrounding knolls and rises.

Bh Blaine-Spring Creek stony | On hilly uplands. Spring Creek soil on the prominent knobs and | Blaine stony loam.

loams. ridges and makes up 30 to_50 percent of the complex; Blaine soil | Spring Creek stony loam.
in area between ridges and knolls.

Cc Castle complex___.________ On 15 to 35 percent slopes of slide areas.  Castle clay makes up 70 | Castle clay.
to 80 percent of the complex. Rest is unnamed reddish clay
loam and small areas of Cheadle, Duncom, and Spring Creck
soils.

Cf, Cg Chama-Midway clay On slopes of 4 to 15 percent on rolling uplands. Midway soil on | Chama clay loam.

loams. knolls and ridges and makes up 20 to 40 percent of the complex; | Midway clay loam.
‘Chama soil in area between ridges and surrounding knolls.
Ch Cheadle-Big Timber-Rock | On plateau edges and canyon walls. Cheadle soil adjoins rock | Cheadle stony loam.

outcrop complex.

ledges and makes up 40 to 70 percent of the complex; Big Timber
soil on steep slopes between rock ledges and makes up 10 to 30
percent; Rock outerop makes up the rest.

Big Timber clay loam.
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Tasre 9—Key for use with table 8 in obtaining estimated physical and chemical properties in soil complewes and

undifferentiated soil groups—Continued

Map Soil complexes and undif- Soil sites and percentages of main soils Main soil types
symbols ferentiated soil groups

Cr Cheadle-Rock outerop On very steep slopes that are broken by ledges of sandstone. | Cheadle stony loam.
complex. Rock outcrop makes up 30 to 50 percent, and Cheadle soil makes

up most of the rest.

Cs Cheadle-Duncom-Roeck On steep, irregular slopes that arc broken by ledges of sandstone | Cheadle stony loam.

outerop complex. and limestone. Cheadle and Duncom soils are between the | Duncom stony loam.
ledges and make up 50 to 70 percent of the complex; Rock out-
crop and areas of deeper soils make up the rest.

Cv Colvin-Lamoure clay On nearly level to gently sloping terraces. Colvin and Lamoure | Colvin clay loam.
loams. soils each make up 40 to 60 percent of the complex; Colvin soils | Lamoure clay loam.

tend to occupy the slightly higher areas.

Cx Cowood-Rock outerop On steep and very steep mountainous slopes. Slopes broken by | Cowood stony loarﬁ.
complex. outcrops of igneous rock that make up 30 to 40 percent of the

complex; Cowood and similar soils make up the rest.
Dm, Dn, | Danvers-Judith clay On nearly level to gentle slopes on benches. Judith soil oceurs on | Danvers clay loam.
Do loams. slight rises and gentle slopes; Danvers soil predominates and is | Judith clay loam.
in area surrounding the rises.

Dp Danvers-Judith gravelly On nearly level to gentle slopes of high benches. Judith soil | Danvers cobbly clay loam.
clay loams, 0 to 2 generally on gentle slopes and slight rises; Danvers soil in the | Judith gravelly clay loam.
percent slopes. nearly level areas and on some of gentle slopes. Each makes up

40 to 60 percent of the complex.

Dt Darret-Cheadle complex, On gently rolling uplands. Cheadle soil on small ridges and knolls | Darret clay loam.

2 to 8 percent slopes. and makes up 20 to 50 percent of the complex; Darret soil in | Cheadle channery loam.
area between knolls and ridges and makes up most of the rest.

Du Darret-Cheadle complex, On steep to moderate slopes of rolling uplands. Cheadle soil on | Darret clay loam.

8 to 35 percent slopes. ridges and crests and makes up 20 to 30 percent of the complex; | Cheadle stony loam.
Darret soil on slopes below and between ridges and crests.

Dy Darret-Utica complex. - _._ On steep slopes of gravel-capped benches. Utica soils on crests | Darret clay loam.

' and higher slopes and Darret soil on mid and lower slopes. | Utica gravelly loam.
Each makes up 40 to 60 percent of the complex. Utica stony loam.

Dy Duncom-Rock outcrop On steep mountainous slopes and canyon walls. Duncom soil | Duncom stony loam.
complex. makes up more than 50 percent of the complex; rock cliffs and

ledges make up the rest.

Dz Duncom-Skaggs-Rock On steep and very steep slopes broken by outerops of limestone | Duncom stony loam,
outerop complex. and shale that make up 20 to 30 percent of the complex; Duncom | Skaggs stony clay loam.

and Skaggs soils, in about equal amounts, make up most of the
rest.

Fa Fargo-Hegne silty clays.____ On nearly level to gently sloping valley floors. Hegne soil in the | Fargo silty clay.

outer fringe and on slight rises of the interior and makes up 20 | Hegne silty clay.
to 40 percent of the complex; Fargo soil makes up the rest.

Gd Gallatin soils, wet_.__.__. On nearly level slopes. Gallatin loam and clay loam that have a | Gallatin clay loam.

higher water table than is normal for Gallatin soils. Gallatin loam.

Gr Gallatin and Raynesford On nearly level and gently sloping areas along drainageways. Gal- | Gallatin clay loam.
loams. : latin soil in nearly level lower lying areas and Raynesford soil | Raynesford loam.

on gentle slopes. The percentage composition of the two soils
varies greatly.

Hu Hughesville-Duncom com- | In steeply rolling, mountainous areas. Duncom soil on ridges, | Hughesville loam.
plex. knolls, and crests of drainage slopes and makes up 20 to 30 per- [ Hughesville stony loam.

cent of the complex; Hughesville soils in thickly wooded area. | Duncom stony loam.

Ja Judith-Ashuelot gravelly On nearly level to gentle slopes of high benches. Ashuelot soil | Judith gravelly clay loam.
loams, 0 to 4 percent makes up 30 to 50 percent of the complex; Judith soil makes up | Ashuelot gravelly loam.
slopes. the rest.

Jp Judith-Danvers gravelly On gentle slopes along drainageways and on irregular, gentle and | Judith gravelly clay loam.

clay loams, 0 to 4 per-
cent slopes.

nearly level slopes of benches. Judith soil on rises, crests, and
some of the gentle slopes; Danvers soils in swales and on concave
slopes.

Danvers gravelly clay loam.
Danvers cobbly clay loam.
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TasLe 9.—Ley for use with table 8 in obtaining estimated physical and chemical properties in soil complexes and

undifferentiated soil groups—Continued

Map Soil complexes and undif- Soil sites and percentages of main soils Main soil types
symbols ferentiated soil groups

Jr, Js Judith and Raynesford On gentle to moderately sloping fans. The percentage composition | Judith stony loam.
stony loams. of the two soils varies greatly. Raynesford stony loam.

Jt Judith and Savage soils....| On moderately sloping fans. Judith soils on uppér part of fans | Judith clay loam.

and Savage soil on lower part. The percentage composition | Judith gravelly elay loam.
varies. Savage clay loam,

Ju,Jv Judith-Utica gravelly On slopes of 4 to 15 percent on bench edges and the side slopes of | Judith gravelly clay loam.
loams. drainageways. Utica soils on crests and convex slopes and | Utica gravelly loam.

generally make up less than 50 percent of the complex; Judith
soil on slopes below crests and makes up most of the rest.

La Lismas-Pierre clays.._.____ In sharply rolling areas. Lismas soil occupies 40 to 60 percent | Lismas clay.

of the complex and is on ridges and steeper slopes; Pierre soil | Pierre clay.
is on the lower and lesser slopes and makes up most of the rest.-

Lc Lismas-Shale outcrop On steep hilly breaks. Barren shale on steeper slopes and makes | Lismas clay.
complex. up 40 to 70 percent of complex; Lismas soil on lesser slopes and

makes up most of the rest.

Ls Loberg-Sapphire complex__| On steep and moderately steep slopes of mountainous area. | Loberg stony loam.
Sapphire soil is in higher areas over sandstone and makes up | Sapphire loam.
30 to 40 percent of complex; Loberg soil is on the lower slopes | Sapphire stony loam.
and makes up most of the rest.

Mb Maginnis-Absarokee On steep and moderately steep slopes in rolling areas. Maginnis | Maginnis channery clay
channery clay loams. soil on crests and knolls and makes up 60 to 80 percent of com- loam.

plex; Absarokee soil is in swales on lower slopes and makes up | Absarokee clay loam.
the rest.

Mc Maginnis-Alder channery In steep hilly uplands. Maginnis soil on the knolls, ridges, and | Maginnis channery clay
clay loams. crests and makes up 60 to 80 percent of complex; Alder soil on loam,

side slopes and makes up most of the rest. Alder clay loam.
Mx Midway-Shale outcrop On steep and very steep slopes broken by oufterops of shale and | Midway clay loam.
complex. sandstone that make up 20 to 30 percent of complex; Midway
clay loam makes up most of the rest and is in areas between
outerops.
Ra, Rd Raynesford and Adel On fans and foot slopes having a gradient of 8 to 15 percent. Per- | Raynesford loam.
Rf loams. centage composition of the two soils varies, but Adel soils are | Adel loam.
dominant on lower slopes.

Rn Raynesford and Adel On fans and foot slopes having a gradient of 4 to 15 percent. Per- | Raynesford stony loam.
stony loams, 4 to 15 centage composition of the two soils varies. Adel stony loam,
percent slopes.

Ro Rhoades-Arvada complex._j In gently rolling uplands. Arvada soil in slight depressions and | Rhoades loam.

the Rhoades soil in higher areas. About equal parts of both | Arvada clay loam.
soils and not less than 40 percent of either.

Sb Sapphire soils____________ On moderate to steep mountain slopes Sapphire loam and stony | Sapphire loam.

loam. Percentage composition of two soils varies. Sapphire stony loam.
Sc Sapphire-Cheadle complex._| On slopes of 8 to 35 percent in hilly areas. Cheadle soil on grassed | Sapphire loam.
knolls and ridges and makes up 30 to 40 percent of complex; | Cheadle stony loam,
Bapphire soil is in wooded areas on side slopes and makes up most
of the rest.

Sp Skaggs-Cheadle complex.._| On slopes of 8 to 35 percent in hilly areas. Cheadle soil on knolls | Skaggs loam.
and ridges and makes up 25 to 50 percent of complex; Skaggs | Cheadle stony loam.
soil is on slopes below ridges and knolls and makes up 50 to 75
percent.

Sr Skaggs-Duncom stony In steep and moderately steep uplands. Duncom soil on ridges, | Skaggs stony clay loam.
clay loams, crests, and part of tilted area; Skaggs soil is on lesser slopes. | Skaggs clay loam.

Each makes up 40 to 60 percent of complex. Duncom stony loam,
Ss Skaggs-Raynesford Rolling, rough, mountainous slopes of 8 to 35 percent. Skaggs soils | Skaggs stony clay loam.

loams, 8 to 35 percent
slopes.

on convex parts are dominant; Raynesford soil on fans, in coves,
and on foot slopes makes up most of the rest.

Skaggs clay loam,
Raynesford loam.
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TasLe 9.—Key for use with table 8 in obtaining estimated physical and chemical properties in soil complemes and

undifferentiated soil groups—Continued

soils.

over igneous roek .and makes up 30 to 40 percent of complex;
Teton and Cheadle soils are over sandstones. Teton soil makes
up 25 to 35 percent, and Cheadle soil 20 to 30 percent.

Map Soil complexes and undif- Soil sites and percentages of main soils Main soil types
symbols ferentiated soil groups

St Skaggs-Duncom-Hughes- On moderate to steep, rough slopes in mountainous areas. Skaggs | Skaggs clay loam,
ville complex. soils in parklike areas on moderate slopes; Duncom soil on sides | Skaggs stony clay loam.

of sharp coulees and in parts of open areas; IHughesville soil in | Duncom stony loam.
thick patches of timber; Skaggs and Hughesville soils each make | Hughesville stony loam.
up 30 to 40 percent of complex and Duncom soil 20 to 30 percent.

Sv Spring Creek-Blaine On slopes of 8 to 35 percent in hilly uplands. Spring Creek soil on | Spring Creek stony loam.
stony loams. sharp ridges, knolls, and crests; Blaine soil on side slopes and | Blaine stony loam.

area between ridges and knolls. Each makes up 40 to 60 per-
cent of complex.

Th Teton-Adel stony loams___| On rough slopes of 8 to 35 percent in foothills. Teton soil on con- | Teton stony loam.
vex parts and makes up 50 to 60 percent of complex; Adel | Adel stony loam.
soil in sags, swales, and on small fans and makes up most of
the rest.

Tk Teton-Cheadle channery On 4 to 15 percent slopes of rolling uplands. Cheadle soil on | Teton channery loam.
loams, 4 to 15 percent knolls and ridges and makes up 25 to 40 percent of the complex; | Cheadle-channery loam.
slopes. Teton soil on the side slopes and area between knolls and ridges

and makes up most of the rest.

Tm, Tn | Teton-Cheadle stony On rough slopes ranging from 4 to 35 percent. Cheadle soil on | Teton stony loam.
loams. ridges, crests, and some of the milder slopes; Teton soils be- | Teton loam. .

tween ridges and below crests. Teton soils are dominant. Cheadle stony loam,

Ug Utiea-Judith gravelly | On gently undulating terraces. Utica soils on the higher, convex | Utica gravelly loam.
loams, sandy substratum. parts; Judith soils in the lower arcas between the convex parts. | Judith loam.

Tach makes up 40 to 60 percent of the complex. Judith gravelly loam.

Uh Utica-Judith,stony loams.__| On slopes of 2 to 8 percent in narrow dissected areas along drainage- | Utica stony loam.
ways. Utica soils on edges of old stream channels and on bars; | Judith cobbly clay loam.
Judith soils on the gentle slopes. Iach makes up 40 to 60 | Judith stony clay loam.
pereent of the complex. .

Wk Winifred-Judith clay loams.| On bench cdges and in rolling areas that have slopes of 4 to 15 | Winifred clay loam.
percent. Judith soils on upper slopes of bench edges and on | Judith clay loam. -
bench remnants and make up 20 to 40 percent of the complex; | Judith gravelly clay loam.
Winifred soil on the lower slopes and makes up 60 to 80 percent. .

Wm Winfred-Rhodes clay On short foot slopes of 2 to 8 percent. Winifred soil on convex | Winifred clay loam.

loams. parts and makes up 50 to 60 percent of the complex; Rhoades | Rhoades clay loam.
goil in swales and depressional spots and makes up most of the
rest.

Wn Winifred-Utica clay loams..| On 15 to 35 percent slopes on bench edges. Utica soils mainly on Winifred clay loam.
the steep crests and make up 20 to 50 percent of the complex; | Utica gravelly loam.
Winifred soil on the mid and lower slopes and makes up most of
the rest.

Wp Woodhurst-Alder stony On slopes of 4 to 35 percent in rough uplands. Woodhurst soil on | Woodhurst stony loam.

complex. ridges, mounds, and small rounded hills; Alder soils in the inter- | Alder clay loam.
' ;minglcd lower areas. [Each makes up 40 percent or more of the | Alder stony clay loam.
complex.

Wr Woodhurst-Loberg com- On slopes of 15 percent or more in hilly areas. Loberg soil in | Woodhurst stony loam.
plex. thickly wooded part and makes up 50 to 60 percent of complex; | Loberg stony loam.

Woodhurst soil on the steeper slopes in grassed areas inter-
mingled throughout and makes up most of the rest.

Ws Woodhurst-Spring Creek On slopes of 8 percent and more on choppy foothills; Spring Creek | Woodhurst stony loam.
stony complex. soil on the ridges, crests, and parts of hills; Woodhurst soil on the | Spring Creek stony loam.

lower slopes, in saddles, and in swales. Ilach makes up more
than 40 percent of the complex.
Wt Woodhurst-Teton-Cheadle | On smooth, steep, rounded slopes of mountains. Woodhurst soil is | Woodhurst stony loam.

Teton stony loam.
Cheadle stony loam,
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TaABLE 10.—

[Tests performed by Bureau of Public Roads (BPR) in accordance with standard procedures of the American Association of State
sampled in

Moisture-density ! Mechanical analysis 2

Bureau of . Percentage passing sieve—
Soil name and location Parent material Public Depth | Horizon | Maxi- | Opti-
Roads mum mum
report No. dry- mois-

density | ture 3-in, 2-in. 1%~in.

b,

Terrad clay: Inches cu. ?t" Percent

700 ft. B., 200 ft. N. of N, Red shale (Kootenai S 34264 0-3% | Al 84 30 o | 100
corner of SEY, sec. 12, T. formation). S 34265 11-23 B22 99 22 ||| __
17 N., R. 8 E. (Modal). S 34266 55-65 | C 96 P15 0 R I RN

600 ft. W., 200 ft. N. of SE. | Red shale (Kootenai S 34267 0-4 A 87 28 ||
corner, sec. 7, T. 17 N, formation). S 34268 9-16 B 93 25 || e
R. 9 E. (Modal). S 34269 49-59 | C 105 19 || il_

Terrad clay:

1,050 ft. 8., 1,400 ft. W, of Red shale (Kootenai S 34270 0-4 A 101 21 ||| __
NE. corner, sec. 18, T, 17 formation). S 34271 4-10 B21 110 18 | e
N., R. 9 E. (Shallow). S 34272 | 23-37 | C 110 18 ||

Judith loam:

0.2 mile N. of SE. corner of | Alluvium over very S 33361 4-8 B2 100 21 ool |eoal__
SW4, see. 15, T. 15 N, thick beds of lime- S 33362 18-33 Deca 121 13 100 98 90
R. 14 E. (Modal). stone gravel. 33363 | 4460 | C 134 7 100 95 88

Judith silt loam:

Triangular area of grass in Alluvium over very S 33364 4-10 | B2 96 23 oo 100 99
right-of-way, 1 mile 8. of thick beds of lime- S 33365 21-36 | Cca2 112 17 | 100 90
Moccasin, (Modal). stone gravel. S 33366 48-60 | C 133 8 95 85 80

Judith clay loam:

450 ft. W., 178 ft. S. of NE. | Old alluvium. S 34273 0-4% | Ap 102 20 oo |l 100
corner, see. 33, T. 17 N, S 34274 10-14 | B3ca 99 24 | |ea____ 100
R. 12 E. (Shallow). S 34275 19-244| C 13 8 100 96 76

Danvers clay loam:

110 ft. E., 75 ft. N. of SW. Alluvium or loess over | S 33352 |14 Al2 102 20 | |eoo____
corner of NEY, see. 21, T. stratified alluvium, S 33353 8-14 | B22 100 23 oo 100 99
19 N,, R. 13 E. S 33354 17-27 Ceal 106 21 e 100

! Based on AASHO Designation: T 99-57, Methods A and C (1).

2 Mechanical analysis according to AASHO Designation: T 88-57 (1). Results by this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASIHO procedure, the fine material is analyzed by
the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2
millimeters in diameter, In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are
not suitable for naming textural classes for soils.
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clay loam sampled in Judith Basin Area; Danvers clay loam

Mechanical analysis 2—Continued Classification

Pcreentage passing sieve—Continued Pereentage smaller than Plas-

Liquid | ticity

limit index

No. | No. | No. | No. No. AASIHO Unified 3
1-in. | %-in. | %-in. 4 10 40 60 200 0.05 | 0.02 | 0.005 | 0:002
(4.7 | (2.0 | (0.42 | (0.25 | (0.074 | mm. | mm. | mm. | mm.
mm.) | mm.) | mm.) | mm.) | mm.)

98 98 96 94 93 91 89 80 76 60 42 32 53 18 | A-7-5(14)__| MI.
_____________ 100 99 98 97 97 91 87 72 57 50 58 33 | A-7-6(20)..| CH.
_____________________________________ 100 99 97 84 68 50 63 33 | A-7-5(20)..| MH-CI.
_________________________ 100 98 93 81 76 61 43 34 50 20 | A-7-5(14)._.} ML-CL.
e meeee e eee e ee2a| 100 99 97 91 89 79 65 58 62 35 | A-7-6(20)-.| CIL
_____________________________________ 100 99 98 94 87 70 60 34 | A-7-6(20)..] CH.
_______ 100 99 98 97 95 94 92 90 78 54 42 46 21 | A-7-6(14)...| ML-CL.
_______ 100 99 94 94 91 90 88 87 79 51 38 45 21 | A-7-6(13)__| CL.
_____________________________________ 100 99 08 91 85 66 46 22 | A-7-6(14)..| CL.
________ 100 98 096 94 | 89 84 73 68 52 38 30 42 17 | A~7-6(11)__| MIL-CI.

76 66 44 33 29 25 23 18 14 11 9 8 25 7 | A-2-4(0)_-..| GM-GC.

76 63 40 27 19 14 11 7 6 4 3 2 18 3| A-1-a(0)__-| GP-GM.

98 97 95 93 91 88 84 76 71 54 36 26 46 19 | A-7-6(13)--| ML-CL.

84 81 75 71 68 65 61 52 48 39 31 26 35 15 | A-6(5)_-~-- CL.

67 57 36 24 18 15 13 8 7 4 3 2 19 3 | A-1-a(0)_..| GP-GM.

98 97 93 90 86 78 72 60 54 40 27 21 38 14 | A—6(7)-_--- ML-CL.

96 92 86 81 77 71 66 57 54 45 35 29 46 18 | A-7-6(8).._| MIL-CL.

65 54 38 29 22 11 7 4 4 2 1 1 ‘NP tNP | A-1-a(0).-.| GP.

100 99 97 95 04 91 88 78 71 52 34 25 37 15 | A-6(10)..-.| CL.

99 99 98 97 96 94 92 84 77 60 42 36 48 23 | A-7-6(15)-.| CL.

99 99 98 97 96 93 89 82 68 58 48 41 41 20 | A-7-6(12)..| CL.

2 Based on the Unified Soil Classification System, Tech. Memo. No. 3-357, v. 1, Waterways Experiment Station, Corps of Engineers,
March 1953.  Soil Conservation Service and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within

2 points from A-line are to be given a borderline classification.
4 NP means nonplastic.



106

SOIL SURVEY SERIES 1959, NO. 42

TaBLE 1

1.—FEngineering

Suitability as source of—

Soil features affecting—

Soil series or type and
map symbols 1

- Topsoil

Gravel

Road fill

Highway
location

Farm ponds

Reservoir

Embankment

Absarokee clay loam

- and Absarokee loam
(Aa, Ab, Ad, Af, Ag,
Ah, Mb).

Absarokee silty clay
(Ac).

Adel (Ak, Al, Am, Ra,
Rd, Rf, Rn, Th).
Alder (An, Ao,)Ap, Ar,

As, Mc, Wp

Arvada (At, Au, Av,
Aw, Be, Ro).

Ashuelot (Ax, Ja)._....
Bainville (Ba)_ ________

Beckton (Bb, Be, Bd,
Bf, At, Au).

Big Timber (Ch)____._._
Blaine (Bg, Bh, Sv).___

Blythe (Bk, Bm)__.....

Bowdoin (Bo) . . ...___

Bridger loam (Bp, Br) ..

See footnote at end of table.

Good in upper
8 inches;
poor below.

Fair in upper
5 inches;
poor below.

Good in upper
30 inches.

Good in upper
12 inches;
poor below.

CGood in upper
5 or 6 inches;
not suitable
below.

Good in upper
6 inches; poor
below.

Good in upper
14 inches; not
suitable below.

Good in upper
8 inches; fair
between 8
and 15 inches.

Not suitable__
Not suitable_.

Not suitable - .

Not suitable ...

Not suitable. .

Good for road
subbase;
poor for
concrete.

Not suitable. .

Not suitable._ .

Not suitable. _
Not suitable. .

Not suitable._ -

Not suitable. .

Not suitable. _

Fair to poor __

Poor in upper
30 inches;
fair to good
below.

Poor in upper
12 inches.

Very poor____.

Good below
cemented
layer.

Fair to poor- .

Fair to poor_ _

Poor in upper
8 inches;
fair be-
tween 8
and 15
inches; good
below 15
inches.

Heave by frost
action high.

Heave by frost
action high.

High content of
organic mat-
ter in upper
30 inches.

Heave by frost
action high.

High disper-
sion; high
erodibhility;
heave by
frost action
high.

No unfavorable
features.

Heave by frost
action mod-
erate.

Heave by frost
action high.

Heave by frost
action high;
steep slopes.

Heave by frost
action mod-
erate.

High content of
organic
matter in
upper 14
inches; heave
by frost
action high.

Imperfect drain-
age; slow
permeahility;
high shrink-
swell poten-
tial; heave by
frost action
high.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

High content of
organic mat-
ter in upper
30 inches.

No unfavorable
features.

No unfavorable
features.

Rapid permea-
bility.

Shallow tostrat-
ified soft
sandstone
and soft shale.

No unfavorable
features.

Shallow to per-
vious bedrock.

Moderately
deep to bed-
rock.

No unfavorable
features.

No unfavorable
features.

Moderate to
rapid perme-
ability in
gravelly sub-
stratum.

Moderate shrink-
swell potential;
moderate stabil-
ity; high com-
pressibility.

High shrink-swell
potential; fair to
poor stability.

High content of
organic matter in
upper 30 inches.

High content of
organic matter in
upper 12 inches;
poor stability; high
compressibility.

High dispersion;
poor stability;
susceptible to
piping.

Rapid permeability - _

Poor stability; high
erodibility; high
compressibility.

High dispersion; sub-
ject to piping;
high shrink-swell
potential.

Shallowness______.__

No unfavorable
features.

High shrink-swell
potential.

Moderate to poor
stability; high
compressibility;
high shrink-swell
potential.

Moderate to rapid
permeability in
gravelly sub-
stratum.
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Soil features affecting—Continued

Agricultural Irrigation Land leveling Terraces and Waterways Sewage disposal Building sites
drainage diversions fields
Moderate perme- | Moderately Moderately No unfavorable | No unfavorable | Moderate permea- Moderate to
ahility; deep to deep to features. features. bility and moder- high shrink-
moderately bedrock. bedrock. ate depth to bed- swell potential;
deep to bed- rock are severe fair bearing
rock. . limitations. capacity.
Moderately deep | Moderately Moderately No unfavorable | Moderately Slow permeability, High shrink-
to bedrock. deep to deep to features. slow moderate depth to swell poten-
bedrock. bedrock. permeability. bedrock, and clay tial; fair
content are severe bearing
limitations. capacity.
No unfavorable No unfavorable | No unfavorable | No unfavorable | No unfavorable | No unfavorable Poor bearing
features. features. features. features. features. features. capacity to a
depth of 30
inches.
Moderately deep | Moderately Moderately No unfavorable | No unfavorable | Moderate permea- Moderate shrink-
to bedrock. deep to deep to features. features. bility and moderate swell poten-
bedrock. bedrock. depth to bedrock tial; fair
are severe bearing
limitations. capacity.
Slow permeability | High disper- Dispersed High disper- High erodibil- Slow permeability, High dispersion;
sion; slow clays mnear sion; high ity; high high dispersion, high shrink-
permeabil- the surface. content of dispersion. and corrosiveness swell poten-
ity. salt. are severe tial; heave by
limitations. frost action
high.
No unfavorable Cemented hard- | Cemented layer | Shallowness; Shallowness_._._ No unfavorable fea- | No unfavorable
features. pan near the near the sur- rapid permea- tures. features.

Not applicable..__

Slow permeability;
poor stabhility.

Not applicable.___
Moderately deep

to bedrock.

Slow permeability;
poor stability.

Slow permeability.

No unfavorable
features.

surface.

Not applicable._

Slow permea-
bility ; mod-
crate alka-
linity and sa-
linity in the
subsoil.

Not applicable__

Moderately deep
to bedrock.

Slow permea-
bility.

Slow permea-
bility.

No unfavorable
features.

face.

Not applicable_ _

Highly dispersed
clay near the
surface.

Not applicable__
Moderately deep
to bedrock.

Shallow to dis-
persed clay.

No unfavorable
features.

No unfavorable
features.

bility.

Shallowness___.-

High dispersion;
moderate alka-
linity and
salinity in the
subsoil.

Shallowness___..
No unfavorable
features.

Poor stahility___

No unfavorable
features.

No unfavorable
features.

Susceptibility to
crosion; shal-
lowness.

High dispersion;

high erodi-
bility.

Shallowness_.___
No unfavorahble
features.

No unfavorable
features.

Moderate to
poor stability.

No unfavorable
features.

Bedrock near the
surface is a severe
limitation.

Slow permeability,
high dispersion,
and corrosiveness
are severe limita-
tions.

Slow percolation in
hedrock is a severe
limitation.

Moderate depth to
bedrock is a severe
limitation.

Slow permeability
and clay content
of soil are severe
limitations.

Slow permeability,
clay content of
soil, and oceasional
flooding are severe
limitations.

No unfavorable
features.

Fair bearing ca-
pacity and
shear strength,

High shrink-
swell poten-
tial; highly
dispersed sub-
soil.

Moderate shrink-
swell potential.

No unfavorahle
features.

High shrink-
swell potential,

High shrink-
swell potential.

No unfavorable
features.
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TanLe 11.—Engineering

Suitability as source of—

Soil features affecting—

Soil series or type and
map symbols !

Topsoil

Gravel

Road fill

Highway
location

Farm ponds

Reservoir

LEmbankment

Bridger stony loam (Bs).

Castle (Ca, Ch, Cc)o_..-

Chama (Cd, Cf, Cg)---.

Cheadle loam (Cn, Co)..

Cheadle stony loam
and channery loam
(Ch, Ck, Cm, Cp,
Cr, Cs, Ad, Af, Ag,
Dt, Du, Sc, Sp, Tk,
Tm, Tn, Wt).

Cobbly alluvial land
(Cu).

Colvin (CV)ceecee e ee e

Cowood (Cw, Cx) ... _.

Danvers (Da, Db, De,
Dd, Df, Dg, Dh, Dk,
Dm, Dn, Do, Dp,
Bd, Jp).

Darret (Dr, Ds, Dt,
Du, Dv).

Dimmick (Dw)_...____

Duncom (Dx, Dy, Dz,
Cs, Hu, Sr, St).

See footnote at end of table,

Good to fair in

upper 8
inches.

Fair in upper 6
inches; poor
below.

Good in upper 8
inches; fair
between 8
and 30 inches.

Good in upper 4
inches; poor
below.

Not suitable__ ..

Fair in upper
12 inches; not
suitable be-
low.

Good in upper
12 inches;
fair to poor
‘between 12
and 30
inches; not
suitable be-
low 30 inches.

Good in upper
4 inches; fair
between 4
and 24
inches.

Poor; high con-
tent of clay.

Not suitable- _

Not suitable__

Not suitable. -

Not suitable__

Not suitable ..

Not suitable. -

Good for
road sub-
hase; not
suitable for
concrete.

Not suitable
in upper 30
inches;
good be-
low for
road sub-
base.

Not suitable. .

Not suitable_ -

Not suitable. .

Poor in upper
8 inches;
fair be-
tween 8
and 15
inches;
good helow
15 inches.

Poor_ . __...._

Fair to poor__

Not suitable- .

Poor in upper
30 inches;
good be-
low.

No unfavorable
features.

Heave by frost
action high;
poor stability.

Heave by frost
action high.

Shattered sand-
stone near the
surface.

Shallow to frac-
tured sand-
stone.

Susceptibility
to flooding.

Poor drainage;
heave by
frost action
high.

No unfavorable
features.

No unfavorable
features.

Heave by frost
action high.

Susceptibility
to flooding;
heave by
frost action
high. ]

Shallow to bed-
rock.

Rapid permea-
bility in
gravelly sub-
stratum.

No unfavorable
features.

No unfavorable
features.

Shallow to shat-
tered sand-
stone.

Shallow to frac-
tured sand-
stone.

Very rapid per-
meability.

No unfavorable
features.

Rapid permea-
bility.

No unfavorable
features.

No unfavorable

features.

No unfavorable
features.

Shallow to bed-
rock.

Rapid permeability
in gravelly sub-
stratum.

High shrink-swell
potential; poor
stability.

Moderately deep to
shale.

Shallowness_________

Shallowness.__ ... __

Very rapid perme-
ability; high con-
tent of gravel and
sand.

Moderate shrink-
swell potential in
upper 36 inches;
moderate stabil-
ity; high com-
pressibility.

Rapid permeability . _

Moderate shrink-
swell potential;
fair stability;
medium to high
compressibility;
rapid permea-
bility in substra-
tum,

Moderate shrink-
swell potential;
fair to poor sta-
bility; fair com-
pactibility.

High shrink-swell
potential; poor
gtability ; high
compactibility.

High content of or-
ganic matter in
surface layer;
shallow soil.
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Soil features affecting—Continued

Agricultural Irrigation Land leveling Terracesand Waterways Sewage disposal Building sites
drainage diversions fields
No unfavorable Stoniness. ... Stones and cob- | Stones and eob- [ Stones and cob- | No unfavorable No unfavorable

features.

Slow permea-
bility; moderate
depth to shale.

Moderately deep
to clay loam
shale.

Not applicable....

Not appliéable_ -

No unfavorable
features.

Perched water
table caused by
shale at depth
of 5 to 10 feet.

Not applicable___-

No unfavorable
features.

Moderately deep
to shale,

Very slow perme-
ability; no out-
let in most
places.

Not applicable. _. -

Slow permea-
bility; moder-
ate depth to
shale.

Moderately
deep to shale.

Not applicable__

Not applicable..

Very low mois-
ture-storage
capacity.

Water table 1
to 5 feet be-
low surface.

Not applicable__

No unfavorable
features.

Moderately

deep to shale.

Susceptibility
to flooding.

Not applicable__

blestones
throughout
soil.

High content of
clay; slow
permeahility;
moderate
depth to
shale.

Moderately
deep to shale.

Not applicable__

Not applicable_ -

High content of
stones and
cobblestones;
very low
moisture-
storage capac-

ity.

No unfavorable
features.

Not applicable._

No unfavorable
features.

Moderately
deep to shale.

High content of
clay; suscepti-
bility to
flooding.

Not applicable. -

blestones
throughout
soil.

Slow permea-
bility.

No unfavorable
features.

Shallowness_____

Shallowness_....

High content of
cobblestones,
stones, peb-
bles, and
sand.

No unfavorable
features.

Not applicable__

No unfavorable
features.

No unfavorable
features.

High content of
clay; suscepti-
bility to
flooding.

Not applicable.._

blestones
throughout
soil.

Slow permea-
bility; fair to
poor stability.

No unfavorable
features.

Shallowness..___

Shallowness__..__

High content of
cobblestones,
stones, peb-
bles, and
sand.

Water table 1
to 5 feet be-
low surface.

Shallowness...__

No unfavorable
features.

No unfavorable
features.

Periodic flood-
ing.

Bedrock near
the surface;
stones in sur-
face layer.

features.

Slow permeability is

a severe limita-
tion.

Slow percolation in

shale at moderate
depth is a severe
limitation.

Shattered sandstone

near the surface is

a severe limitation.
Shattered sandstone

near the surface is

a severe limitation.

Very rapid permea-

bility and suscep-

tibility to flooding
are severe limita-

tions.

Water table 1 to 5

feet below surface
is a severe limita-
tion.

Shallowness is a

severe limitation.

No unfavorable fea-

tures.

Moderately slow

permeability and
shale at moderate
depth are severe
limitations,

Very slow permea-

bility and clay
content of soil are
severe limitations.

Slow percolation in

bedrock is a
severe limitation.

features.

High shrink-
swell poten-
tial.

Moderate shrink-
swell potential.

No unfavorable
features.

No unfavorable
features.

Subject to
flooding.

Water table 1 to
5 feet below
surface; mod-
erate shrink-
swell potential,

No unfavorable
features.

No unfavorable
features.

Moderate shrink-
swell poten-
tial.

High shrink-
swell poten-
tial; periodic
flooding.

No unfavorable
features.
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Tasre 11.—FEngineering

Suitability as source of— Soil features affecting—
Soil series or type and
map symbols ! Farm ponds
Topsoil Gravel Road fill Highway
location
Reservoir Embankment
Fargo (Fa) ... _______ Poor; high con- | Not suitable_ .| Poor_________ Poor drainage; No unfavorable | High shrink-swell
tent of clay. heave by features. potential; poor
frost action stability.
high.
Fergus clay loam (Fec, Good in upper Not suitable_.| Poor._._._._.| Heave by frost | No unfavorable | Moderate shrink-
, Ff, . 6 inches; fair ) action high. features. swell potential;
below. high compressi-
bility.

Tergus silty clay loam, | Good in upper Not suitable..{ Poor to fair___| Heave by frost | No unfavorable | Moderate shrink-
shale substratum 6 inches; fair action high. features. swell potential;
(Fs). between 6 fair to poor sta-

and 20 bility; fair com-
inches. pactibility.

Gallatin loam and elay | Good_ .- ... Not suitable- .{ Poor to fair___| Imperfect No unfavorable | Medium to high
loam (Ga, Gb, Gd, drainage; features. compressibility;
Gr). heave by frost moderate sta-

action moder- bility; high con-
ate. tent of organic
matter.

Gallatin loam, clay sub- | Good in upper Not suitable. .| Poor__.___..__. Poor drainage; No unfavorable | High shrink-swell
stratum (Gec). 12 inches; heave by features. potential; fair

poor below. frost action stability.
high.

Hegne (Fa)_._._.______| Poor; high con- | Not suitable__{ Poor___..___. Poor drainage; No unfavorable | High shrink-swell
tent of clay. heave by features. potential; poor

frost action stability.
high.

Hughesville (Hu, St).._|{ Poor__.________ Not suitable_ .| Poor________. Hard bedrock at| Moderately Moderate depth;
18 to 30 deep to per- moderate ghrink-
inches. vious bed- swell potential;

rock. bedrock moder-
ately deep below
the surface.

Judith clay loam (Jb, Good in upper Not suitable Fair to poor Heave by frost Rapid perme- No unfavorable
Je, Jd, Jf, Dm, Dn, 5 inches; fair in upper 30 in upper 30 action high. ability below features.

Do, Wk). between 5 inches; inches; a depth of 30
and 10 good for good helow. inches.
inches; poor road sub-
below 10 base below.
inches.

Judith cobbly elay Fair in upper 5 | Not suitable Good______._ No unfavorable | Rapid perme- Rapid permeability . .
loam, Judith gravelly to 10 inches; for con- features. ability below
clay loams, and poor below. crete; good a depth of 24
Judith gravelly for road inches.
loam (Ja, Jh, Jk, Ji, subbase if
Jm, Jn, Jo, dp, Jr, mixed.

Js, Jt, Ju, Jv, Dp,

Ug, Uh).

Lamoure (Cv)ccceen_ . Fair in upper Not suitable_ .| Poor..____.__ Poor drainage; No unfavorable | Moderate shrink-
12 inches; heave by features. swell potential in
poor below. frost action upper 36 inches;

high. moderate stabil-
ity; high com-
, pressibility.

Laurel (Av) _......._. ..} Not'suitable..._| Not suitable__| Not suitable..| High dispersion; | No unfavorable | High dispersion;
high erodi- features. poor stabhility;
bility; heave . susceptibility to
by frost ac- piping.
tion high.

See footnote at end of table,
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Soil features affecting—Continued

Agricultural
drainage

Irrigation

Land leveling

Terracesand
diversions

Waterways

Sewage disposal
fields

Building sites

Very slow perme-
ability.

Moderate per-
meability.

Shale at a depth
of 30 to 40
inches,

No unfavorable
features.

Very slow perme-
ability below a
depth of 12
inches.

Very slow perme-
ability.

Not applicable_.__

No unfavorable
features.

No unfavorahble
features.

Perched water
table caused by
shale at a depth
of 5 to 10 feet.

High dispersion;
slow perme-
ability.

Poor drainage;
very slow
permeability.

No unfavorahle
features.

Shale at a
depth of 30
to 40 inches.

Imperfect
drainage.

Water table at
a depth of
2% to 4 feet;
very slow
permeability
below 12 in-
ches.

Poor drainage;
very slow
permeability.

Not applicable_ -

No unfavorable
features.

Limited depth
for storing
moisture.

Water table
1 to 5 feet
below sur-
face.

High dispersion;
slow perme-
ability.

High content of
clay.

No unfavorable
features.

Shale at a depth
of 30 to 40
inches.

No unfavorable
features.

Water table at
a depth of
2% to 4 feet;
clay at 12
inches.

High content of
clay.

Not applicable_ -

High lime con-
centration
near the sur-
face.

High lime con-
centration
near the sur-
face; moder-
ately deep to
gravel.

No unfavorable
features.

High dispersion;
slow perme-
ability.

High content of
clay.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Water table at
a depth of
2% to 4 feet.

High content of
clay.

Stoniness;
steep slopes.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

High dispersion.

High content of
clay.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

High water
table.

High content of
clay.

Stoniness;
steep slopes.

Very gravelly
substratum
below a
depth of 30
inches.

Very gravelly
substratum
below a depth
of 30 inches.

Water table
1 to 5 feet
below sur-
face.

High dispersion;
high content
of salt.

Very slow permea-
bility and poor
drainage are
severe limitations.

Moderate permea-
bility and clay
content of soil
are severe limi-
tations.

Moderate perme-
ability, shale sub-
stratum, and
clay content of
soil are severe
limitations.

Seasonally high
water table and
occasional flood~
ing are severe
limitations.

High water table
and very slow
permeability be~
low 12 inches are
severe limitations.

Very slow permea~
bility and poor
drainage are
severe limita-
tions.

Bedrock at moder-
ate depth is a
severe limitation.

No unfavorahle
features.

No unfavorable
features,

Water table 1 to 5
feet below surface
is a severe limita-
tion.

High dispersion,
slow permeability,
and clay content
of soil are severe
limitations.

High shrink-
swell poten-
tial; poor
drainage.

Moderate
shrink-swell
potential.

Moderate
shrink-swell
potential.

Imperfect
drainage;
moderate or
low shrink-
swell poten-
tial.

Poor drainage;
high shrink-
swell poten-
tial.

Very slow per-
meability;
poor drainage.

No unfavor-
able features.

Moderate
shrink-swell
potential in
upper 30
inches of soil,

No unfavorable
features.

Poor drainage;
moderate
shrink-swell
potential in
upper 36
inches.

High shrink-
swell poten-
tial; high dis-
persion; heave
by frost ac-
tion high.
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Tasre 11.—Lngineering

Soil series or type and
map symbols!

Suitahility as source of—

Soil features affecting—

Farm ponds

Topsoil Gravel Road fill Highway
location
Reservoir Embankment
Lismas (La, Lc)ocoooo Not suitable.._.| Not suitable__| Poor._______._ Poor stability; Clay shale near | Moderate shrink-
heave by frost the surface. swell potential;
action high. poor stability.
Little Horn (Lh). ... Fair in upper 6 | Not suitable_.| Poor._______. Heave by frost Moderately Moderate shrink-
inches; stones action mod- deep to swell potential;
in swrface crate. pervious bed- moderately deep
layer. rock. to bedrock.
Loberg (Lr, Ls, Wr).___| Fair in upper 12 | Not suitable..| Poor_._._____ Heave by frost No unfavorable | Moderate shrink-

Maginnis (Ma, Mb, Mg,
Ah, Ar, As).

Midway (Cf, Cg, Mw,
Mx).

Pierre (Pc, Pd, La)_-___

Promise (Pm, Po, Pp,
Pr).

Raynesford (Rf, Rn, Gr,
Jr, Js, Ra, Rd, Ss).

Rhoades (Ro, Wm)_._._
Sapphire (Sb, Sc, Ls)_.-

Savage silty clay (Bf,
Sd, Se, Sf).

Savage silty clay loam
(Sg, Sh, Sk, Jt).

Skaggs (Sl, Sm, Sn, So,
Sp, Sr, Ss, St, Dz).

Slocum (Su)ccc e n

inches; poor
below.

Fair to poor in
upper 6
inches.

Good in upper
12 inches; fair
. below.

Fair in upper 6
inches.

Fair to poor____

Good in upper
5 inches; poor
below.

Good in upper
5 inches; fair
below.

Good in upper
8 inches.

Good in upper
16 inches; fair
below.

See footnote at end of table.

Not suitable_ _

Not suitable. -

Not suitable. _

Not suitable- .

Not suitable_ _

Not suitable- .

Not suitable- _

Not suitable__

Not suitable_.

Not suitable_ .

Not suitable. _

Fair to good.- .

Poor to fair.__

Poor in upper
12 inches;
fair to poor
below.

Poor in upper
16 inches;
high con-
tent of
organic
matter.

action high.

No unfavorable
features.

Heave by frost
aetion mod-
erate.

Heave by frost
action high.

Heave by frost
action high.

High content of
organic mat-
ter in upper
12 inches.

Heave by frost
action high.

Heave by frost
action mod-
erate.

Heave by frost
action mod-
erate or high.

Heave by frost
action
moderate.

Heave by frost
action
moderate.

High content of
organic
matter; im-
perfect drain-
age.

features.

Shallow to per-
vious bed-
rock.

Shallow to shale.

No unfavorable
features.

No unfavorable
features.

High content of
organic mat-
ter in upper
12 inches.

No unfavorable
features.

Moderately
deep to per-
vious bed-
roeck.

No unfavorahle
features.

No unfavorable
features.

Moderately
deep to
pervious
bedrock.

No unfavorahle
features.

swell potential;
moderate to poor
stability.

Shallow to bedrock.- .

Shallowness; mod-
crate shrink-swell
potential.

High shrink-swell
potential; fair to
poor stability.

High shrink-swell
potential; fair to
poor stability.

High content of or-
ganic matter in
upper 12 inches.

Fair to poor stabil-
ity; high shrink-
swell potential.

Moderately deep to
bedrock.

Moderate to high
shrink-swell poten-~
tial; moderate
stability; high
compressibility.

Moderate stability;
high compressi-
bility.

High content of
organic matter in
upper 7 inches;
moderately deep
to bedrock.

High content of
organic matter in
upper 16 inches.
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interpretations for soils—Continued.
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Soil features affecting—Continued

Agriculfural
drainage

Irrigation

Land leveling

Terracesand
diversions

Vaterways

Sewage disposal
fields

Building sites

Not applicable___.

Stones through-
out; moderately
deep to bed-
rock,

Moderately slow
permeability.

Not applicable....

Not applicable_.__

Slow permeability -

Slow permeability.

No unfavorable
features.

Slow permeability.
No unfavorable
features.

Moderately slow
permeability.

No unfavorable
features.

Moderately deep
to bedrock.

Fluctuating water
table,

Not applicable__

Stones through-
out; moder-
ately deep to
bedrock.

Moderately
slow perme-
ability.

Not applicable_.

Not applicable_..

Slow permea-
bility ; poor
workability.

Slow permea-
bility.

No unfavorable
features.

Slow permea-
bility.

Moderately
deep to bed-
rock.

Moderately slow
permeability.

No unfavorable
features.

Moderately
ceep to
bedrock.

Fluctuating
water table.

Not applicable.. .

Stones through-
out; moder-
ately deep to
bedrock.

Shallow to clay_.

Not applicable_ .

Not applicable. _

Moderately
deep to shale;
clay texture.

Slow permea-
bility.

No unfavorable
features.

Moderately dis-
persed clay
subsoil

Moderately
deep to bed-
rock.

No unfavorable
features.

No unfavorable
features.

Moderately
deep to
bedrock.

No unfavorable
features.

Shallow to
shale.

Stones through-
out soil.

No unfavorable
features.

Shallow to bed-
rock.

Shallowness____.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Very slow per-
meability.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Fluctuating
water table.

Shallow to
shale.

Stones through-
out soil.

No unfavorable
features.

Shallow to bed-
rock.

Shallowness__.__

Slow permea-
bility.

Slow permea~
bility.

No unfavorable
features.

No unfavorahle
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorahble
features.

No unfavorable
features.

Slow permeability
and shale near the
surface are severe
limitations.

Slow to moderate
percolation in bed-
rock is a moderate
or severe limita-
tion.

Moderately slow per-
meability is a
severe limitation.

Bedrock near the
surface is a severe
limitation.

Moderately slow
permeability and
shallowness to
shale are severe
limitations.

Slow permeability,
clay content of
soil, and shale at
moderate depth
are severe limita-
tions.

Slow permeability
and elay content
of soil are severe
limitations.

Moderate permea-
bility is & mod-
erate limitation.

Very slow permea-
bility and mod-
erate depth to
bedrock are severe
limitations.

Moderate percola-
tion in bedrock is
a moderate or
severe limitation.

Moderately slow
permeability and
clay content of
soil are severe
limitations.

Moderate permea-
bility and clay
content of soil are
severe limitations.

Moderate depth to
bedrock is a
severe limitation.

Water table fluctuat-
ing between
depths of 3 to 5
feet is a severe
limitation.

High shrink-
swell poten-
tial.

No unfavorable
features.

High shrink-
swell potential.

No unfavorable
features.

Moderate
shrink-swell
potential.

High shrink-
swell poten-
tial.

High shrink-
swell poten-
tial.

Fair to poor
bearing capac-
ity.

High shrink-
swell poten-
tial; fair bear-
ing capacity.

No unfavorable
features.

High shrink-
swell potential;
fair bearing
capacity.

Moderate shrink-
swell poten-
tial; fair
bearing
capacity.

No unfavorable
features.

Imperfect
drainage.
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TarLe 11.—FEngineering

Soil series or type and
map symbols !

Suitability as source of—

Soil features affecting—

Farm ponds

Topsoil Gravel Road fill Highway
location
Reservoir Embankment
Spring Creek (Sv, Bg, Poor- ... ____._ Not suitable__| Good __..____ Shallow to Shallow to Not applicable...___
Bh, Ws). bedrock. pervious
bedrock.
Straw clay loam (Sw, Good in upper Not suitable. .| Poor._.___.___ Heave by frost | No unfavorable | Poor stability; high
Sx). 8 inches; fair action features. compressibility.

Straw clay loam,
gravelly substratum
(Sy).

Terrad clay (Ta, Tb,
Aw).
Terrad silty clay (Tc)--

Teton (Td, Tf, Th, Tk,
Tm, Tn, Wt).

Twin Creek (To, Tp,
Tr, Tw).

Utica (Ua, Ub, Ug, Uh,
Dv, Ju, Jv, Wn%.

Winifred (Wb, We,
Wd, Wf, Wh, Wk,
Wm, Wn).

Woodhurst (Wo, Wp,
Wr, Ws, Wt),

below.

Good in upper

8 inches.

Fair________.___

Good in upper
10 inches;
fair below.

Fair in upper 8
inches; poor

below.

Poor; very
stony.

Not suitable_ -

Not suitable ..

Not suitable ..

Not suitable -

Not suitable -

Fa

Poor in upper

24 inches;
good helow.

Poor in upper

9 inches;
fair to good
below.

\ir to poor ..

__-.| Good for Good__.__.___
road suh-
base or grav-
el surface.
Not suitable .| Poor_._._____
Not suitable_.] Good._.._.____.

moderate.

No unfavorable
features.

Heave by frost
action high.

Heave by frost
action high.

High content of
organic mat-
ter in upper
9 inches.

Heave by frost

action
moderate.

No unfavorable
features.

Heave by frost
action high.

Many stones... ..

Rapid permeability
below a depth of
24 inches.

Rapid permea-
bility below
24 inches.

All features
favorable.

High shrink-swell po-
tential; poor sta-
bility; high com-
pressibility.

No unfavorable | High shrink-swell

features. potential; poor
stability; high
compressibility.
Moderately High content of or-
deep to hed- ganic matter in
rock. upper 9 inches;

moderately rapid
permeability.

No unfavorable | Moderate shrink-

features. swell potential;
high compressi-
bility.
Rapid per- Rapid permeability.
meability.

No unfavorable
features.

High shrink-swell
potential; high
compressibility;
poar stability.

Rapid permea-
bility.

Rapid permeability - -

1 Symbols in parentheses are those of the mapping units, including complexes and undifferentiated soil groups, in which soils of the

series or type oceur.



JUDITH.: BASIN AREA, MONTANA

nterpretations for soils—Continued

Soil features affecting—Continued

No unfavorable
features.

No unfavorable
features.

Moderately slow
permeability;
moderately
deep to shale.

Moderately slow
permeability.

Deep or moder-
ately deep to
bedrock.

No unfavorable
features.

No unfavorable
features.

Moderately slow
permeability.

Not applicable__..

No unfavorable
features.

Moderately
deep over
gravel; mod-
erate mois-
ture-storage
capacity.

Moderately slow
permeability;
moderately
deep to shale.

Moderately
slow permea-
bility.

Deep or moder-
ately deep to
bedrock.

No unfavorahble
features.

High content of
gravel; low
moisture-
storage
capacity.

Moderately
slow permea-
bility; deep
or moderately
deep to salts
in shale.

Not applicable. -

surface soil.
No unfavorable
features.

Moderately
deep to
coarse
material.

Moderately
deep to shale.

No unfavorable
features.

Deep or moder-
ately deep to
bedrock.

No unfavorable
features.

Thin surface
layer; high
content of
gravel; low
moisture-
storage
capacity.

Deep or moder-
ately deep to
shale.

Not applicable- -

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Rapid permea-
hility,

No unfavorable
features.

Stoniness__ .- _-_

No unfavorable
features.

No unfavorable

features.

High content of
clay.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Low moisture-
storage
capacity.

No unfavorable
features.

Stoniness._ .. -__

limitation.
Moderate permea-
bility and clay
content of soil are
severe limitations.
No unfavorable
features.

Moderately slow
permeability and
clay content of
soil are severe
limitations.

Moderately slow
permeability and
clay content of
soil are severe
limitations.

Moderate or rapid
percolation in bed-
rock is a moderate
limitation.

Moderate permeabil-
ity and clay con-
tent of soil are
moderate limita-
tions.

No unfavorable
features.

Moderately slow
permeability is a
severe limitation.

Stoniness and mod-
erate depth to
bedrock are severe
limitations.

Agricultural Irrigation Land leveling Terraces and Waterways Sewage disposal Building sites
drainage diversions fields
Not applicable_.._| Not applicable_.| Shallowness; Shallowness. ...~ Shallowness._._ - Bedrock near the No unfavorable
stones in surface is a severe features.

Moderate shrink-
swell poten-
tial,

No unfavorable
features,

High shrink-
swell poten-
tial.

High shrink-
swell poten-
tial.

No unfavorable
features.

Moderate or
low shrink-
swell poten-
tial.

No unfavorable
features.

Moderate or
high shrink-
swell poten-
tial.

No unfavorable
features.
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Emphasis is on those features that have an adverse effect
on the engineering uses of the soils.

The descriptions and the profiles given in table 8 were
used in estimating the suitability of the soils in table 11
for topsoil, gravel, and road fill, and in determining the
features that aflect engineering structures and features.
Because there may be variations from these profiles, the
ratings of soils for some uses may differ somewhat from the
ratings listed in table 11,

Formation and Classification of Soils

This section consists of four main parts. The first part
discusses the factors of soil formation and tells how these
factors have influenced the formation of soils in the survey
area. The second part describes the soil order, or highest
category in the system of soil classification, and the great
soil groups represented in the survey arvea. It also lists
the soil series in their respective soil orders.and their
great soil groups. The third part, in alphabetic order,
describes each soil series in the survey area, including a
profile typical of the series. The fourth part gives the
results of physical and chemical analyses of selected soils.

Factors of Soil Formation

Soils are mixtures of weathered rock and minerals,
organic matter, water, and air, each of which vary in the
different soils. The major factors that interact in the
formation of soils are (1) parent material, (2) climate, (3)
plant and animal life, particularly plant life, (4) topog-
raphy, or lay of the land, and (5) time. The character-
istics of a soil at any given place are determined by the
interaction of these five factors.
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Parent material

Figure 18 shows that several geologic formations are
exposed in the survey area. These formations range in
age from Mississipian to Quaternary. In addition, allu-
vium has been laid down recently in the valleys. Many
kinds of parent material weathered from these formations.
The formations represent seven geologic periods that can
be grouped in the Pretertiary, Tertiary, Quaternary, and
Recent periods.

Pretertiary—Many soils in the foothills and moun-
tainous areas and in the rolling areas of the plains section
developed in place from materials that were deposited
on the bottom of what was once a great sea. If, veferring
to figure 18, we start with Colorado shale, which is in the
plains section, and go downward through the formations
and upward in elevation to the mountains, we see several
kinds of shale, sandstone, siltstone, and limestone, all of
which formed from sediments deposited during the Pre-
tertiavy period. From these materials, many different
kinds of soils developed.

Tertiary.—Figure 18 indicates that the Woodhurst, Lo-
berg, and Cowood soils developed in place from igneous
rock. Although not shown in figure 18, other soils in
the survey area also developed in place from igneous rock.
Igneous rock formed from molten materials that pushed
to or near the surface during the Tertiary period when
the crust of the earth was highly disturbed by voleanic
action. During this period Pretertiary materials were
pushed up to approximately their present elevation.

Quaternary —Quaternary deposits make up henches, or
broad alluvial plains, and also the lower terraces of the
basin proper. Geologists have grouped these benches and
terraces into five levels according to their elevations. The
material of the younger, lower terraces was deposited by
present streams. The pebbles and cobblestones underly-

o:—::-:—:—:-:m:—:_:“
Horizontal Seote Appras. |1 31,500

Mies

Darret
Cheadle
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Utico
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Winifred
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Fergus

Figure 18.—Relation of soils in survey area to geologic formations and to one another.
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ing the soils of the high benches, or broad alluvial plains,
were deposited by former, larger streams that flowed from
the Little Belt and Highwood Mountains and from the
Big Snowy Mountains, in Fergus County, and converged
in the Judith Basin (76). In a few aveas nearly all the
pebbles and cobblestones are igneous rock, but in most
places they are mixed and consist mainly of limestone and
partly of igneons rock, sandstone, and quartzite. The
parent material of the soils overlying the pebbles and
cobblestones is dominantly clay loam alluvium that washed
from the uplands, but it includes some windblown material.

Fecent—Recent deposits have been deposited by the
streams that exist today. This alluvium consists of loam,
clay loam, and clay, as well as small amounts of very
cobbly or very gravelly sandy loam or loamy sand. The
thickness of the material varies. In a few places the soils
formed from this alluvium are underlain by shale at a
depth of 4 to 6 feet, but in most places shale is at a depth of
more than 15 feet. These soils are subject to varying
degrees of flooding. Some of them have a high water table.
They have very little horizonation, though the material is
stratified in many areas.

Climate

As stated in the section “General Nature of the Survey
Area,” the climate in the survey area is continental and is
greatly affected by topography. The Little Belt Moun-
tains adjoin the survey area on the southwest and the
Highwood Mountains on the northwest, and both ranges
greatly influence the amount of annual precipitation and
the length of the growing season in the survey area. Gen-
erally, the higher the elevation, the greater the annual

precipitation and the shorter the growing season (table
12).

TasLr 12.—Llevation, annual precipitation, and number
of frost-free days in physiographic areas

Annual | Frost-free
Physiographic area Elevation precipita- days
) tion
. . Feet Inches Number
Little Belt Mountains_..| 6,000 to 9,000 | 22 to 34 | 80 to 90
Highwood Mountains... _ 5,000 to 7,000 22 t0 26 | 90 to 95
Foothills. ______._._____ 4,500 to 6,000 | 18to 22 | 95 to 105 .
Plains section..._____.._ 3,700 to 4,500 14 to 18 | 100 to 120

The greater part of the Little Belt Mountains is 7,000
to 9,000 feet above sea level, and the greater part of the
Highwood Mountains is 5,000 to 7,000 feet. The elevation
of the plains section is 4,199 feet at Stanford and 4,300
feet at Moccasin, but the elevation falls to about 8,700 feet
in some of the drainageways in the northeastern part of the
survey area.

The average annual precipitation at Kings IIl is
around 28.5 inches. Although Kings Hill is in Cascade
County, and outside of the survey area, the precipitation
there is indicative of that in the Little Belt Mountains.
The average annual precipitation at Stanford was 15.16
in the period from 1928 through 1958. At Moccasin the
average was 14.79 inches from 1909 through 1958. An-
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nual precipitation, therefore, ranges from about 14 inches
to almost 30 inches in the survey area.

Consecutive freeze-free days in the high mountains have
not been recorded, but they are estimated to range from
75 to 90 days. At Stanford the average number of days
between the last freeze in spring and the first in fall is
104 days, whereas at Denton, Fergus County, this average
is 132 days. Denton is farther from the mountains than
Stanford and about 4 miles outside of the survey area.

These differences in annual precipitation and in temper-
ature affect the kinds of soils that form in the survey area.
Directly or indivectly through the influence of climate,
there are wide differences in the color of the surface layer,
amount of organic matter, and thickness of soil horizons.

Plant and animal life

Grasses, shrubs, trees, micro-organisms, earthworms,
and other forms of plants and animals live on and in the
soils and are active in the soil-forming processes. The
micro-organisms decompose plant residue and by so doing
help to form organic matter and affect the chemistry of
the soils. Plant nutrients are converted into a form avail-
able to higher plants, and the higher plants, in turn,
produce more residue for micro-organisms to work on.
Thus, the micro-organisms and higher forms of plant life
are interdependent. The amounts and kinds of organisms
that live naturally in any given soil are determined by the
other interacting factors of soil formation. The influence
of climate is most apparent, but climate affects the forma-
tion of soil largely through living organisms.

Buwrrowing animals, such as moles, influence the for-
mation of soils by mixing their upper layers.

More than 90 percent of the survey area originally was
covered by grasses. The only sizable areas in trees were
high in the foothills and in the mountains.

Grasses lessen the leaching of the basic elements in the
soil by using nearly all of the precipitation that falls and
thus preventing moisture from penetrating deep in the
profile. The depth that moisture penetrates is determined
partly by the roots of grass, but also by the kind of soil
material and the amount of precipitation. Through a
period of time, clay is taken downward by water and in-
creases the content of clay in the subsoil, or B2 horizon.
Also, lime accumulates immediately below the subsoil in
a normal soil. The organic matter produced by roots and
the grass above the surface helps in forming the granular
and crumb surface horizon and the blocky and prismatic
structure of the subsoil that are typical of normal soils in
grasslands.

Trees grow naturally in areas where rainfall is higher
than in grasslands, or where there is adequate moisture
in the soil at depths greater than those generally reached
by grass roots. Where the moisture penetrates to depths
reached by the deep roots of trees, grasses give way to
trees. The water takes the clay deeper in the profile,
thicker subsoils are formed, and plant nutrients are’
leached to greater depths. Less organic matter is produced
by trees than by grass because trees lack dense, fibrous
root systems. If lime occurs, it is moved downward and
the soils become acidic. Thus trees, as well as grass, play
a distinet role in forining soils with clearly expressed
horizons, :



118

Topography

The topography of the survey area varies greatly.
Slopes range from nearly level to steep, and areas are roll-
ing, hilly, rough and broken, or mountainous. This varied
topography modifies the effect of climate and influences
the kinds of vegetation that grow.

The contrast in vegetation that results from the varied
topography is particularly noticeable when the trees grow-
ing in the foothills on short, steep, north-facing slopes are
compared with the grasses on the south slopes. The north
slopes are shaded by the hills for a longer time than the
south slopes and receive direct sunlight for a shorter time.
Snow melts on the north slopes more slowly, less moisture
is lost through evaporation, and more of it penetrates
deeper in the soil and permits deeper soil development and
leaching. On the.north slopes, therefore, more moisture
is available for plants, and trees instead of grasses grow
naturally. Also affecting soil formation on the north
slopes are the downward tilting geologic formations that
permit seepage in some places.

Much water runs off some of the steep slopes and highly
convex areas, and snow blows from the more exposed
places. In these areas geologic erosion almost keeps pace
with the weathering of rock and the formation of soils.
Other than a thin, dark surface horizon and layers below
with accumulated lime, genetic horizons do not form, The
Cheadle, Duncom, Midway, and Spring Creek soils formed
under such conditions.

But definite genetic horizons.are formed where soils
receive additional runoff. The soils in swales and in con-
cave areas that receive runoff from higher ground have
thicker and darker surface horizons than soils that do
not receive this runoff. In addition, they have thicker
and generally finer textured subsoils and a greater depth
to accumulated lime. Not only does the additional water
help from these horizons, but it deposits soil particles
washed from higher, steeper soils. Examples of soils that
receive additional runoff are those in the Adel, Twin Creek,
Bridger, and Savage series.

Time

Time, measured in hundreds and thousands of years, is
necessary for the formation of soils. Long periods are
needed for the rocks to break down physically and for
them to be changed by chemical reaction and micro-
organisms in the formation of parent material. Then, ad-
ditional long periods are needed for the soils to form from
the parent material. The length of time required for
the development of a soil depends on other factors. The
degree of profile development, for example, depends on
the intensity of other soil-forming factors, the length of
time these factors have been acting, and the nature of the
materials from which the soil formed.

The soils formed in recent alluvium along the present
streams have little or no genetic horizonation. They are
young soils because the soil-forming factors have not had
enough time to develop definite profile characteristics.

The soils that formed on low terraces ave a little older
than those that formed on stream bottoms. The Straw
and Twin Creek soils formed on low terraces and have
faint to distinct horizons. Still older soils are those of
the Absarokee and Danvers series. The Absarokee soils
formed in_uplands, and the Danvers soils formed on high
benches. Both have distinct horizons.
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Classification of Soils

This subsection briefly explains the soil classification
system generally used in the United States and lists the
soil series of the survey area in their respective soil orders
and great soil groups. It describes the three soil orders in
the classification system and the great soil groups repre-
sented in the survey area. Several of the soil series in the
great soil groups are discussed.

Soils are classified into categories that progressively
become more inclusive. In the United States a natural
classification system is used that consists of classes or
groups in six categories. Starting at the top, the categories
are the order, suborder, great soil group, family, series,
and type.

The highest category consists of three orders, and in the
lowest category thousands of soil types are recognized.
The suborder and family have not been fully developed
and, therefore, have been little used. Attention has been
directed largely toward great soil groups, series, and types.
Groups in the highest category are the zonal, intrazonal,
and azonal orders. .

Each great soil group consists of several or many soil se-
ries that have the same general kind of profile. 'Within the
same great soil group, however, the soils of different series
have different kinds of parent material and different de-
grees of development.

Soil series and types are defined in the section “Iow Soils
Are Mapped and Classified.” The list that follows places
the soil series of the Judith Basin Area in their respective
soil orders and great soil groups.

Order and great
soil group
Zonal— Series
Chestnut..__ Absarcokee, Big Timber (inter-
grading toward Lithosols),

Blaine, Chama, Danvers, Darret,
Fergus, Maginnis (intergrading
toward  Lithosols),  Pierre;
Promise, Savage, Straw, Terrad,
Twin Creek, Winifred. :

Chernozem-_ Adel, Alder, Bridger, Gallatin (in-
tergrading toward Alluvial
soils), Little Horn, Slocum (in-
tergrading toward Alluvial
soils), Teton, Woodhurst.

Gray

Wooded--_ Cowood (intergrading toward

Lithosols), Hughesville, Loberg,

Sapphire.
Intrazonal—
Calcisol__-__ Ashuelot, Judith, Raynesford,
Skaggs.

Grumusol-__. Castle, Fargo.

Humic Gley-. Dimmick, Lamoure.
Planosol.___. Blythe.

Solonchak_-. Colvin, Hegne, Laurel.

Solonetz___. Arvada, Beckton, Rhoades.
Azonal-—
Alluvial_.__. Bowdoin, low clay variant (inter-
grading toward Grumusols).
Lithosol - _. Bainville, Cheadle, Duncom, ILis-

mas, Midway, Spring Creek.
Regosol_____. Utica.
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Zonal soils

The Zonal soils have well-defined profile characteristics
that reflect the influence of the active forces of soil forma-
tion, climate, and living organisms. These forces have
acted on the parent material for a long time but have not
been subjected to extreme conditions of relief and drain-
age. Lime has been removed from the A1 and B2 horizons
and has accumulated in a horizon below. The Zonal soils
in this survey area are Chestnut soils, Chernozems, and
Gray Wooded soils.

CHESTNUT SOILS

The Chestnut soils of this survey area have thin to
moderately thick grayish-brown to dark grayish-brown A
horizons, blocky or prismatic-blocky B horizons, and hori-
zons of calcium carbonate accumulation that generally
start at a depth of 10 to 24 inches and grade to less cal-
careous C or R horizons. These soils occupy the plains
section and the lower foothills and developed in materials
that range from loam to clay. The parent materials are
alluvium and materials weathered, in place from shale,
sandstone, and basic igneous rock. These soils developed
in_a cool, moist, semiarid climate. The vegetation was
mid grass in which bunch grasses dominated. Soils rep-
resentative of this great soil group occur on nearly level
and gently sloping fans, terraces, and high benches and
in rolling uplands.

The distinctness of horizons differs in the soils that
developed from the same or similar kinds of parent mate-
rial, as well as in the soils that developed from different
kinds. The Pierre, Promise, Straw, and Twin Creek soils
have a darkened A horizon, a color or structural B horizon,
and a horizon of lime accumulation. These characteristics
indicate little change from the parent material other than
an increase in organic matter in the surface horizon, a
downward movement of calcium carbonate, and a slight
chemical change that resulted in the formation of a color
or a structural B horizon. The Danvers, Fergus, and
Savage soils developed in similar but older material than
did the Pierre, Promise, Twin Creek, and Straw soils and
have more clearly expressed horizons. In addition to the
changes mentioned for the Pierre, Promise, Straw, and
T'win Creek soils, the Danvers, Fergus, and Savage soils

have distinctly more clay in the B2 horizon than in the’

A and C horizons and have a more pronounced accumula-
tion of calcium carbonate. The Absarokee soils have even
more clay in the B2 horizon. They are believed to have
developed partly in alluvium and windblown materials
but mainly in residuum weathered in place from hard
shale and sandstone. The B2 horizon of Absarokee soils
is generally clay, and the A horizon is loam or clay loam.
These soils generally do not have a C horizon, but where
there is one, it is strongly calcareous clay loan.

Zonal characteristics, therefore, are expressed minimally
in the Straw and Twin Creek soils, medially in the
Danvers, Fergus, and ‘Savage soils, and maximally in the
Absarokee soils.
and medial expressions can be attributed largely to the
length of time the material has been exposed to the climate
and organisms, whereas the difference between the medial
and maximal expressions can be attributed to the differ-
ences in composition of the parent material.

The differences between the minimal.
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CHERNOZEMS

Chernozems have a thick or moderately thick, very dark
colored to black surface horizon that is high in organic-
matter content and grades to a lighter colored, blocky sub-
soil. The subsoil grades to a layer of lime accumulation.

The Chernozems of this survey area occur at high eleva-
tions in the grasslands of the foothills and mountains.
They developed in loam and clay loam. The parent ma-
terial consists of alluvium and material weathered in place
from shale, sandstone, limestone, and igneous rock. These
soils developed in a cool, subhumid climate where the vege-
tation was mixed tall and mid grasses. The soils repre-
sentative of this great soil group occur on the rolling
uplands and on gently or moderately sloping fans.

Horizons in the Chernozems are thicker than cor-
responding horizons in the Chestnut soils, and the A
horizon is darker colored. The A horizon of Chernozems
is typically dark gray or very dark grayish brown when
dry and black when moist. The thick or moderately thick
B horizon has blocky or prismatic structure. In some
profiles of Alder and similar soils, the B horizon extends
to the underlying bedrock and there is no C horizon. The
calcium carbonate has moved down and out of the profile
in most areas. The Bridger and Little Horn soils, how-
ever, have a faint to distinet Cea horizon.

The degree of horizon expression differs considerably for.
the different soil series in the Chernozem great soil group.
This difference can be attributed partly to the age and
partly to the composition of the soil material. The Gal-
latin soils are Chernozems that intergrade toward Allu-
vial soils. They have a thick, black surface layer that is
underlain by a slightly lighter colored subsoil. The Adel
and Teton soils have a thick, black A horizon and a color
or structural B horizon, but there has been little change
in the parent material except a marked increase of organic
matter in the surface layer and patches of clay on the peds
of the B horizon. The B horizon is generally higher in
chroma than the A horizon. In some profiles of Teton
soils, clay has slightly increased in the B horizon. The
increase 1n clay has been greater in the B horizon of the
Bridger and Woodhurst soils, and that horizon contains
distinctly more clay than the A and C horizons. Further-
more, the Bridger soils are browner in the B horizon than
in the A horizon and have a distinct accumulation of cal-
cium carbonate below the B horizon. In Alder soils on
uplands, the clay content of the B horizon is even more
than that of the Bridger and Woodhurst soils. The tex-
ture of the B2 horizon of Alder soils is clay or silty clay,
whereas that of the A horizon is clay loam. Because the
B2 horizon generally extends to the underlying bedrock,
there is no C horizon. Free lime has moved down and
accumulated in the bedrock.

Zonal characteristics are expressed minimally in the
Adel, Gallatin, and Teton soils, medially in the Bridger
and Woodhurst soils, and maximally in the Alder soils.
Since the material from which Chernozems developed is
only slightly different in texture and mineral composition,
the difference in degree of horizon expression can be at-
tributed to a combination of differences in age and kinds
of material. '

Soils in the Alder series can be compared with soils in
the Absarokee series, which are Chestnut soils. The soils
of these two series developed in place from material
weathered from interbedded hard shale and sandstone
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mixed with some alluvium and windblown material. TFor
the two series, all factors of soils formation except climate
and living organisms have been the same. In the Alder
soils these factors produced a very dark color that ex-
tends from the surface to a depth of 8 to 15 inches and
indicates a high content of organic matter. In the Absa-
rokee soils the surface layer is lighter colored, and this
lighter color does not extend even to a depth of 8 inches.
Because the other factors of soil formation were the same
in the Alder and Absarokee soils, the differences in the
soils can be attributed to the effects of climate and living
organisms,
GRAY WOODED SOILS

The Gray Wooded soils developed from varied parent
material under a forest cover. Their profiles have (1) a
thin layer of forest litter and humus; (2) a grayish A2
horizon that is slightly acid to medium acid and contains
an abundance of bleached silt and sand grains; and (3)
a brown, blocky, textural B2t horizon. In addition, Gray
Wooded soils have in some places a very thin, dark Al
horizon and generally a transitional A2 and B2 horizon or
a B2 and A2 horizon, or both.

This group of soils occurs in the mountains and in some
parts of the higher foothills. Their development has been
different from that of the Chestnut soils and Chernozems
of the grasslands. A favorable combination of climate,
soil material, and moisture content permitted conifer seed-
lings to take root, grow to maturity, and furnish a forest
cover. The fallen needles and twigs from these conifers
were decomposed by micro-organisms and formed a thin
layer of humus at the surface. Through this mat of forest
litter and humus, little of the moisture that entered the
soil evaporated. As the micro-organisms decomposed the
organic matter, acids were produced. Presumably hy-
drogen from the acids displaced calcium, and some of the
displaced calcium was leached to varied depths. Clay
particles, humus, and some of the iron compounds were
removed (eluviated) from the upper horizons and were
accumulated in the lower horizons. This action caused a
. graying of the mineral soil of the A2 horizon, just below
the humus (2). As the leaching and eluviation continued,
the bleached mineral soil presumably became thicker and
encroached on the upper subsoil to form the A2 and B2
horizon, the B2 and A2 horizon, or both. The clayey sub-
soil, called the B2t horizon, separated into very distinct
blocks on which films of clay formed. Thus, through the
processes of leaching and eluviation, which collectively are
called podzolization, the Gray Wooded soils were formed.
Though some leaching has taken place, the subsoil has
retained high base saturation,

The Gray Wooded soils are somewhat similar to Alder
and other grassland soils but have a thin layer of humus
at the surface, a bleached horizon lacking organic matter
near the surface, and a B2t horizon that is lighter brown
than that of the Alder soils.

The Loberg and Sapphire soils, though developed in
diffierent kinds of parent material, have clearly expressed
horizons characteristic of Gray Wooded soils. Below their
thin layer of humus there are strikingly grayish mineral
horizons that grade to a blocky B2t horizon. Much clay
has been transferred from the upper horizons to the lower
ones, and the B2t horizon contains distinctly or promi-
nently more clay than the A2 horizon. The translocation

SOIL SURVEY SERIES 1959, NO. 42

of clay from the A2 horizon to the B2 horizon is greater
in the Loberg soils than in the Sapphire soils. The Loberg
soils developed from moderately fine textured material
that weathered from shale, sandstone, and igneous rock,
whereas the Sapphire soils developed from loamy material
that weathered exclusively from sandstone.

The Cowood and Hughesville soils exemplify this great
soil group in their initial stages of development. Because
the soils of these two series have extreme differences in
morphology, they are discussed separately.

The Cowood soils developed in gravelly loamy material
that weathered from extrusive igneous basalt. They have
very weakly expressed horizons and are Gray Wooded soils
that intergrade toward Lithosols. A layer of forest litter
and humus material is at the surface. The removal of
iron compounds and clay particles from the top horizons
of mineral soil to a lower one and the leaching of calcium
is indicated by the acidic reaction, the bleached sand and
silt grains in the A2 horizon, the stained and coated sand
grains and isolated coated peds in the B2 horizon, and
patches of clay films on rock fragments.

The Hughesville soils developed in highly calcareous
loam and clay loam material that weathered from lime-
stone and limy shale. They have fairly distinct but thin
horizons. Like other Gray Wooded soils, Hughesville
soils have a thin layer of forest litter and humus at the
surface. The removal of clay particles and iron com-
pounds from the upper horizons to a lower one is indicated
by the distinctly gray, very thin A2 horizon and the dis-
tinctly higher content of clay in the B2 horizon than in
the A2 and C horizons. That calcium is leached to only
a slight degree is indicated by the near neutral reaction of
the A2 horizon and the absence of free calcium carbonate
in the B2 horizon.

Intrazonal soils

Intrazonal soils have profile characteristics that reflect
the dominant influence of microclimate, relief, drainage, or
parent material, or some other single local factor, over the
normal effect of climate and vegetation. Since the con-
trolling factor in the formation of these soils islocal, intra-
zonal soils are distributed widely over the survey area in
bodies of varying sizes. In the Judith Basin Area, there
are six great soil groups in the intrazonal order.

CALCISOLS

The Calcisols in this survey area are a group of soils
having a dark-colored surface horizon that is underlain
by a very light colored Cea horizon with high concentra-
tions of caleium carbonate (4). These soils developed in
strongly calcareous loam to clay loam alluyium or in ma-
terial weathered in place from limestone, limy shale, or
limy sandstone. They occur with both the Chestnut and
Chernozem soils. Vegetation is mostly mid grasses and
partly mid grasses mixed with tall grasses.

The Judith, Raynesford, and Skaggs soils each has a
profile representative of this great soil group. The
Judith and Raynesford soils developed in alluvium, and
the Skaggs soils developed partly in alluvium and partly
in residuum. The soils of all three series occur on convex
slopes or on nearly level, even slopes, but not on concave
slopes. Lime occurs as coatings of pebbles, as concretions,
and as lime flour disseminated thronghout the soil mass.
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The calcium carbonate equivalent is estimated to range
from 10 to 50 percent in the Cca horizon.

GRUMUSOLS

Grumusols developed in material containing a high pro-
portion of clay, generally more than 50 percent. They
have weakly expressed or no horizonation below the A hori-
zon. The identifying characteristics of these soils are:
(1) the high proportion of clay throughout; (2) deep
cracks that form upon drying and swallow surface mate-
rial; and (3) sheared and polished faces on the structural
peds of the subsoil.

The sheared and polished surfaces of the peds, called
slickensides or pressure faces, are the result of the move-
ment of one mass of soil against another. This movement
is caused by the swelling and shrinking during wetting
and drying. These soils swell when they are wet, and
they shrink and crack when they dry.

In the Judith Basin Area, the Grumusols are best exem-
plified in the Castle soils. Castle soils developed in clay
weathered from shale. Cracks 1 to 2 inches wide extend
into the subsoil when these soils dry after wetting. Castle
soils have a dark, granular surface horizon and prominent
pressure faces below a depth of 8 to 10 inches. The soil
granules fall into the cracks in the dry soil. Thus, the
soil is slowly but constantly churned.

HUMIC GLEY SOILS

In the Humic Gley great soil group are poorly drained
soils having a darkened A horizon that is underlain by
gray gleyed material. These soils are calcareous in some
places, but segregated lime occurs within 16 inches of the
surface in only a few places, and in these places it occurs
in small amounts.

The Humic (ley soils in this survey area are represented
by the Dimmick soils, which developed in clay, and by the
Lamoure soils, which developed in clay loam.  Both Dim-
mick soils and Lamoure soils have profile characteristics
representative of Humic Gley soils. The gray color of
these soils is probably the result of intense reduction of the
iron compounds that occurs because continuous wetness
causes poor aeration. The Lamoure soils are calcareous,
and the Dimmick soils are noncalcareous.

PLANOSOLS

In Planosols water has removed clay from the surface
horizon and has redeposited enough of it to form a B
horizon that is denser or more compact than the B horizon
of associated zonal soils (74).

Blythe soils are the only Planosols in the survey area.
They are in a subhumid climate in the foothills.
developed on fans in alluvium and on rolling uplands in
material that weathered in place from shale and sand-
stone. The removal of clay from the surface layer is in-
dicated by the thick, nearly black, loamy A1 horizon and
the columnar, clay B2t horizon. The bleached material
in the A2 horizon further indicates leaching of clay min-
erals, of iron, and of aluminum, or of all three.

SOLONCHAK SOILS

Most Solonchak soils developed under imperfect or poor
drainage in areas where the water table fluctuated or was
permanently high (73). In this survey area Colvin and
Hegne soils are of this kind. They are more representa-

They
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tive of the Solonchak great soil group than arve the Laurel
soils, which also are in the survey area. Laurel soils de-
veloped under moderately good drainage.

Representative Solonchak soils have a moderately thick,
black, calcareous A horizon that grades to a light-colored

"Cea horizon, generally within 20 inches of the surface.

Gleying and mottling ave evident, in Solonchak soils, par-
ticularly in the ones that formed under poor drainage.
In areas of these soils the ground water generally contains
a considerable amount of lime in solution. KEvidently,
the prominent Ceca horizon formed when lime was pre-
cipitated out of the capillary water that rose or moved
laterally from a zone of water saturation (11).

The Colvin soils in the survey area developed in silty
clay loam, and the Hegne soils developed in clay. The
A horizon of both soils has been darkened by the organic
maitter that accumulated from the abundant water-tolerant
plants. The light-colored subsoil has an intense accumula-
tion of lime that is uniformly disseminated through the .
subsoil in faint to distinct segregations. The lower sub-
soil is gleyed and mottled to varying degrees. This gley-
ing is the result of a lack of oxidation.

Taurel soils are the only moderately well drained Solon-
chak soils in the survey area. They are very strongly
saline. Laurel soils developed in stratified clay and clay
loam. Their A2 horizon is very thin, and their B2 horizon
is blocky. Segregations of salts occur throughout the
profile below a depth of 2 to 6 inches.

SOLONETZ SOILS

Solonetz soils have a friable surface horizon of variable
thickness that is underlain by dark, hard soil material that
ordinarily is columnar in structure. Many of these soils
are highly alkaline throughout, but some horizons may be
neutral or even acid. Solonetz soils formed under grass
or shrub vegetation, mainly in a subhumid or semiarid
climate. )

In the survey area Solonetz soils occur mainly in the
plains section. Their surface layer is thin and friable
and because some of the mineral compounds have been
leached from it, it is nearly neutral or acid. Furthermore,
by a process called solodization, clay and some sodium and
other salts have been leached from the B2 horizon so that
it is less dense and less alkaline than the B2 horizon in
Solonetz soils that have not been solodized. ‘

In the survey area the Arvada soils are Solonetz soils
that have been solodized. They have an A horizon of
thin, light-colored, slightly acid loam that is abruptly
underlain by a columnar clay B2t horizon. Horizons of
accumulated lime and other salts also occur. The upper
part of the B2t horizon is almost neutral, and the lower
part of the B2 horizon is moderately alkaline. The strong-
ly alkaline B2 horizon of the Beckton soils and the ac-
cumulated salts just below it indicate that these soils have
been leached of salts less than have the Arvada soils. ‘The "
Rhoades soils on uplands have a clay subsoil that varies
in salt content but, as a whole, is nearly neutral or slightly
alkaline. Little or no salts other than calcium carbonate
have accumulated in Rhoades soils.

Azonal soils

Azonal soils have weakly expressed, very thin horizons
or no horizons at all.  These soils reflect the effect of local
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relief, or of time that has not been long enough for genetic
horizons to form. All three great soil groups in the azonal
order—Alluvial soils, Lithosols, and Regosols—are rep-
resented in this survey area.

ALLUVIAL SOILS

Alluvial. soils developed on the flood plains of streams
in recently deposited alluvium that has been changed little
by the soil-forming processes.

In this survey area Alluvial soils are subject to only
occasional flooding and receive little deposition. In recent
time they apparently have remained fairly stable and,
therefore, are not typical Alluvial soils. In this survey
area only Bowdoin, low clay variant, is in this great soil
group.

LITHOSOLS

Lithosols consist of shallow to moderately deep soils
that weathered in place from weakly consolidated or hard
bedrock (74). These soils have no horizons or only a
thin or weakly expressed Al horizon or Ceca horizon.
Consequently, they are much like the bedrock from which
they weathered. Lithosols lack development because they
occur on steep slopes and in convex areas where runoff
is rapid and washes away the soil material almost as fast
as it forms.

Among the Lithosols in this survey area are the Cheadle,
Duncom, Lismas, and Spring Creek soils. Since these soils
have little or no development, their series may be deter-
mined by the kind of bedrock from which they developed.
The Cheadle soils developed from weathered sandstone;
the Duncom soils, from weathered limestone and some in-
terbedded soft shale; the Lismas soils, from weathered
clay shale; and the Spring Creek soils, from weathered
igneous rock.

REGOSOLS

Regosols developed in deep, unconsolidated material, but
they do not have clearly defined horizons. They are gen-
erally calcareous at the surface and in some places they
have a thin Al horizon or a weakly expressed horizon of
lime segregation. Regosols lack the hard bedrock that is
not far from the surface in the Lithosols. Runoff is rapid
because slopes are steep or convex, and distinct genetic
horizons have not formed.

Utica gravelly loam is a representative Regosol in this
survey area. It developed in thick beds of pebbles mixed
with material finer than sand.

Technical Descriptions of the Soils

This subsection is provided for those who need more
technical information about the soils of the Judith Basin
Area than is given in the section “Descriptions of the
Soils.” The soil series ave described in alphabetic order
and the descriptions include a detailed profile representa-
tive of the series.

ABSAROKEE SERIES ‘

The Absarokee series consists of well-drained Chestnut
soils that are on the uplands of the plains and are under-
lain by bedrock that is moderately deep in the profile.
The parent material is loam or clay loam that is believed
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to be weathered in place from hard shale and sandstone
and mixed with some alluvium and windblown material.
These soils have a thin, dark-colored Al horizon and a
strong, prismatic and blocky, clayey B2t horizon that has
distinet clay films on ped faces. The bedrock is hard shale
or sandstone.

The Absarokee soils have a thinner, lighter colored Al
horizon than the Alder soils and are at lower elevations.
Alder soils are Chernozems. Absarokee soils are at least
18 inches to bedrock and are deeper than the closely asso-
clated Maginnis soils. The Maginnis soils have a very
thin B2 horizon or none at all.

Profile of Absarokee clay loam (100 feet west of SE.
corner, SE14NW1L, sec. 21, T. 15 N., R. 13 E., 200 feet
east of edge on plateau ; in native pasture) :

Al1—0 to 2% inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; soft when dry,
friable when moist, slightly sticky and plastic when
wet; noncalcareous; abundant roots; pH 7.2; clear
boundary.

B21t—2% to 8 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist ; weak, medinm, prismatic structure that breaks
to moderate, very fine, blocky structure; thin, con-
tinuous clay films on vertical faces of peds and patches
on horizontal faces; slightly hard when dry, friable
when moist, very sticky and plastic when wet; abun-
dant roots; noncalecareous; pH 7.4; clear boundary.

B22t—8 to 13 inches, dark grayish-brown (10YR 4/2) clay
when dry or moist; strong, fine and very fine, blocky
structure ; very hard when dry, irm when moist, very
sticky and plastic when wet; thick, distinet, continu-
ous clay films on all ped faces; pH 7.4; noncalcareous;
abundant roots; abrupt boundary.

B23t—13 to 19 inches, dark grayish-brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) when moist;
strong, medium and coarse, prismatic structure that
breaks to moderate, medium and coarse, blocky struc-
ture; distinct, continuous clay films on all ped faces;
pressure faces visible on blocks ; extremely hard when
dry, very firm when moist; very sticky and very
plastic when wet; plentiful flattened roots follow
structural planes; noncalcareous; pH 7.6; gradual
boundary.

B24t—19 to 26 inches, grayish-brown (2.5Y 4.6/2) clay, dark
grayish brown (2.5Y 4/2) when moist; fragments of
cherty sandstone make up 5 percent of horizon;
strong, medium and coarse, angular blocky structure;
thick clay films on_ped faces; extremely hard when
dry, very firm when moist; very sticky and very
plastic when wet; plentiful roots follow structural
planes; noncalcareous; pH 7.8; abrupt boundary.

R—26 to 28 inches, dark-gray, light-gray, and rust-colored
cherty sandstone that is somewhat fractured by clay
between the rocks; clay films on upper side of rocks;
lower side of sandstone thinly coated with lime.

Loam, clay loam, and silty clay of the Absarokee series
are mapped In the survey area. The clay loam is the most
extensive. It developed from material that weathered
from thinly stratified hard shale and sandstone. The par-
ent rock of the loam is largely sandstone, but that of the
silty clay is dominantly clay shale. The Al horizon ranges
from 2 to 4 inches in thickness. When dry, the A1 horizon
is 2.5Y and 10YR in hue, 2 to 1 in chroma, and 4 to 3-in
value. Depth to bedrock ranges from 18 to 36 inches but
is 18 to 30 inches in most places. These soils are generally
noncalcareous throughout, but some of the deeper profiles
have just above the bedrock a Ceca horizon 4 to 8 inches
thick. In some places a thin film of lime coats the under-
side of the sandstone in the upper layers of the bedrock.
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ADEL SERIES

The Adel series consists of well-drained Chernozems
that have a thick solum and developed in loamy alluvium
on funs and terraces of the foothills. The horizon sequence
is (1) a very dark colored Al horizon about 1 foot thick
and (2) a B2 or an A.C horizon that is a structural or color
horizon, or both. In places where a C horizon occurs, it
contains no segregations of lime.

The lack of lime segregations within 16 inches of the
surface distinguishes the Adel soils from the Raynesford
soils. Adel soils have less clay in their B2 horizon and
fewer lime segregations than the Bridger soils. The lime
segregations that do occur in the Adel soils are at a greater
depth than those in the Bridger soils. Adel soils lack
the sandstone substratum of the Teton soils on the uplands.
Typical profile of Adel loam (1,100 feet east of center of
sec. 21, T. 17 N, R. § E.; on east side of drainageway, in
native pasture) :

Al—O0 to 6 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, medium, crumb struc-
ture; soft when dry, very friable when moist, non-
sticky and nonplastie when wet; pH 7.0; roots abun-
dant; clear boundary.

Al12-—6 to 13 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, medium, platy struc-
ture; soft when dry, very friable when moist, non-
sticky and nonplastic when wet; pIH 7.2; roots abun-
dant; clear boundary.

B21—13 to 23 inches, dark grayish-brown and very dark gray-
ish-brown (10YR 4/2 and 3/2) heavy loam, very
dark brown (10YR 2/2) when moist; weak, fine,
blocky structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
several krotovinas about 2 inches in diameter; thin,
patchy clay films in root holes; pH 7.6; roots plenti-
ful; clear, wavy boundary.

B22—23 to 27 inches, dark grayish-brown (10YR 4/2) very
gravelly heavy loam, very dark grayish brown (10YR
3/2) when moist; weak, fine, blocky structure;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; thin, patchy
clay films on vertical faces of peds; pH 7.6; roots
plentiful to few ; abrupt boundary.

B23—27 to 42 inches, grayish-brown and gray (10YR 5/2 and
5/1) loam containing several sandstone fragments,

dark grayish brown and dark gray (10YR 4/2 and.

4/1) when moist; moderate, medium and coarse,
blocky structure; many pores; hard when dry, friable
when moist, stightly sticky and slightly plastic when
wet ; patchy clay films on vertical faces of peds; nu-
merous worm casts; noncaleareous; pH 8.2.
The Adel soils commonly occur closely with the Raynes-
Tord soils. Silt loam, loam, and stony loam have been
mapped in the survey area. The Al horizon ranges from
8 to 18 inches in thickness. Lime segregations generally
do not occur, but in some places there are faint to distinct
ones below a depth of 16 inches.

ALDER SERIES

The Aider series consists of well-drained Chernozems
that arve underlain by bedrock on uplands in the foothills.
The depth to bedrock is moderate. The parent material is
clay loam that presumably weathered in place from hard
shale and sandstone mixed with some alluvium and wind-
blown material. The hovizon sequence is (1) a very dark
colored A1 horizon 4 to 12 inches thick; (2) a clayey B2t
horizon that has strong, prismatic-blocky structure and
distinct clay films on ped faces;and (8) bedrock consisting
of thinly stratified hard shale and sandstone.

123

The Alder soils have a thicker, darker colored A1 horizon
than the Absarokee soils and a more clayey B2 horizon
than the Teton soils.

Typical profile of Alder clay loam (530 feet west of
NE., corner of SE1/ sec. 24, T. 18 N,, R. 8 E.; in native
pasture) : :

Al—O0 to 10 inches, dark-gray (10YR 4/1) clay loam, black
(10YR 2/1) when moist; moderate, fine, crumb struc-
ture in upper few inches and moderate, medium, pris-
matic structure to moderate, medinm and fine, sub-
angular blocky structure below ; slightly hard when
dry, friable when moist, sticky and plastic when wet;
pH 6.1 ; abundant roots ; gradual boundary.

B1—10 to 14 inches, dark-gray (10YR 4/1) silty clay loam,
black (10YR 2/1) when moist; moderate, medium,
prismatic structure and moderate, medium and coarse,
subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet; con- -
tinuons, distinet clay films on vertical faces and
patches on horizontal faces; pH 6.3; plentiful roots;
clear boundary.

B2t—14 to 21 inches, grayish-brown (2.5Y 5/2) silty clay, very
dark grayish brown (2.5Y 3/2) when moist; strong,
fine, subangular blocky structure; hard when dry,
firm when moist, very sticky and very plastic when
wet; continuous, distinct clay films on all faces of
peds; pH 6.4; plentiful roots; gradual boundary.

B3—21 to 27 inches, grayish-brown and light brownish-gray
(2.5Y 5/2 and 6/2) silty clay, olive brown and very
dark grayish brown (2.5Y 4/4 and 8/2) when moist;
moderate, medium, angular blocky structure; hard
when dry, firm when moist, very sticky and very plastic
when wet; contintious, distinet clay films on vertical
faces, and patches on horizontal faces; pH.6.7; few
Troots.

R-—27 inches +-, thinly stratified shale and cherty sandstone.

Alder clay loam is the most extensive type in the survey
area. Stony clay loam occurs in only a few small areas,
When moist, the black A1 horizon has the Munsell nota-
tion of 10YR 2/1 or 2/2. Depth to bedrock ranges from
22 to 40 inches. Ordinarily these soils are noncalcareous,
but in some deep profiles a Cea horizon occurs just above
the bedrock. In some places the undersides of the upper
layer of the bedrock are coated with Iime.

ARVADA SERIES

The Arvada series consists of Solonetz soils that have a
thin surface layer and ave solodized, These soils de-
veloped in clay or clay loam on stream terraces and fans,
in swales of the high benches and, to a lesser extent, on
the uplands.. The horizon sequence is (1) a thin A2 hori-
zon; (2) a slightly to moderately alkaline B2t horizon;
and (8) a Cea or Ces horizon. The B2t horizon grades to
the Cea or Ces horizon.

The Arvada soils have a lighter colored, thinner sur-
face horizon than the Beckton soils.

Typical profile of Arvada loam (300 feet south and
900 feet east of NW. corner of SW1 sec. 8, T. 18 N., R.
10 Ii.; in native grass pasture on 6 percent slope) :

A2-—0 to 3 inches, grayish-brown (10YR 5/2) loam, dark gray-
ish brown (10YR 4/2) when moist; moderate, me-
dinm and thin, platy structure ; soft when dry, friable
when moist, nonsticky and nonplastic when wet ; roots
abundant; noncalcareous; pH 6.8; abrupt boundary.

B21t—3 to 8 inches, grayish-brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) when moist; moderate,
medium, columnar structure; material from A2 hori-
zon coats the columns and tongues; very hard when
dry, friable when moist, sticky and plastic when wet;
distinet clay films on vertical faces; plentiful roots
follow the structural seams; pH 7.2; clear boundary.



124

B22t—8 ito 11 inches, dark grayish-brown (2.5Y 4/2) clay, very
dark grayish brown (2.5Y 3/2) when moist; strong,
medium, blocky structure; very hard when dry, firm
when moist, very sticky and very plastic when wet;
thick, distinct, continuous clay films on all faces; few
roots ; pH 8.2; clear boundary.

Clea—11 to 17 inches, dark grayish-brown and light grayish-
brown (2.5Y 4/2 and 6/2). silty clay loam, dark gray-
ish brown (2.5Y 4/2) when moist; weak, medium
and fine, blocky wstructure; hard when dry, friable
twhen moist, very sticky and very plastic when wet;
strongly caleareous; many threads, specks, and
streaks of lime ; pH 8.6 ; clear boundary.

O2¢a—17 to 86 inches, grayish-brown (2.5Y 5/2) clay loam,
dark grayish brown (2.5Y 4/2) when moist; massive
(horizontal cleavage) ; hard when dry, friable when
moist, very sticky and very plastic when wet; weakly
calcareons; few threads of lime; pH 8.8; clear bound-

ary.

(C3%a—36 to 46 inches, grayish-brown (2.5Y 5/2 dry or moist)
clay loam; massive; soft when dry, friable when
moist, sticky and plastic when wet ; specks and streaks
of fine salt crystals; noncalcareous; pH 7.2; clear
boundary.

C4—46 to 70 inches, platy, grayish-brown shale interbedded in
iclay loam residuum; pH 7.4; noncalcareous.

In this survey area Arvada soils are mapped in com-
plexes with the Laurel, Beckton, and Terrad soils. In
places the Arvada soils have an Al horizon 1 to 2 inches
thick, but the Al horizon does not occur in most places.
The A2 horizon ranges from 2 to 8 inches in thickness
and from loam to clay loam in texture. The horizons in
the subsoil are only slightly or moderately alkaline.
Generally, a Cea horizon occurs below the B2t horizon,
but in some places there is a calcareous Ces horizon in-
stead. Ordinarily, a Ces or Csa underlies the Cea horizon.
On uplands shale is at a depth of 20 to 50 inches, and on
terraces and benches it is at a depth of more than 5 feet.

ASHUELOT SERIES

The Ashuelot series consists of loamy Calcisols that are
shallow and very shallow to caliche. These soils formed
in very gravelly, loamy alluvium on high benches. They
have a dark-colored, gravelly, loamy A1l horizon and a
Cea horizon that is within 20 inches of the surface and is
cemented with lime.

The caliche layer distinguishes the Ashuelot, soils from
the associated Utica and Judith soils.

Typical profile of Ashuelot gravelly loam (100 feet east
of NW. corner of NE1/} sec. 17, T. 13 N, R. 14 E,, in
abandoned field that has reverted to grass) : _

Al—0 to 5 inches, very dark grayish-brown (10YR 3/2)
gravelly loam, very dark brown (10YR 2/2) when
moist ; weak, fine, crumb structure in upper part, and
weak, medium, blocky structure in lower 2 inches;
soft when dry, friable when moist, slightly sticky
and slightly plastic when wet; pH 7.6; clear bound-
ary.

AC—5 to 13 inches, dark grayish-brown (10YR 5/2) light clay
loam, very dark grayish brown (10YR 3/2) when
moist; strong, coarse, angular blocky structure break-
ing to moderate, coarse, angular blocky; hard when
dry, firm when moist, very sticky and very plastic when
wet ; strongly calcareous, but the only segregated lime
is that which weakly cements the small pebbles; pH
8.4:; clear boundary, .

Clea—13 to 18 inches, light grayish-brown (10YR 5.7/2) clay
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium and fine, blocky structure breaking to
fine, angular blocky ; hard when dry, firm when moist,
very sticky and very plastic when wet; very strongly
icalecareous; many, medium and large, irregular masses
of white lime flour; small pebbles more strongly
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cemented together than those in horizon above; pH
8.6; clear boundary.

TIC2—18 to 21 inches, light-gray (10YR 7/2) cemented gravel
and sand, light brownish gray (10YR 6/2) when
moist; massive; strongly calcareous; pH 9.0; abrupt
boundary ; roots extend to this layer and stop.

IIC3—21 to 30 inches, cobblestones, gravel, and fine earthy
material that ranges from loam to sandy clay loam;
gravel heavily coated with lime and has little or no
cementation; gravel and cobblestones make up 75
percent of the horizon by volume.

Only_ gravelly loam is mapped in the survey area. Tt
occurs 1n relatively pure areas and with the Judith soils
where it is mapped with them in a complex. When dry,
the A1 horizon has a Munsell notation that ranges from
10YR 4/2 to 10YR 5/2. Depth to the caliche generally
ranges from 4 to 10 inches, though the caliche is exposed
at the surface in spots and is as much as 20 inches from
the surface in some places.

BAINVILLE SERIES

The Bainville series consists of light-colored, loamy
Lithosols that developed in soft, weakly consolidated, cal-
careous, loamy shale imnterbedded with thin layers of sand-
stone. Only the slightly dark A1 horizon reflects a change
from the light color of the calcareous parent material.
The horizon sequence normally is an A1 horizon, a C hori-
zon, and a R horizon.

The Bainville soils are not so fine textured as the Mid-
way solls, which developed from clay loam shale.

Typical profile of Bainville loam (920 feet north and
1,000 feet west of center of sec. 12, T. 18 N., R. 10 .} in
native pasture) :

Al—0 to T% inches, light brownish-gray (2.5Y 6/3) heavy
loam, light olive brown (2.5Y 5/4) when moist; weak,
ﬁng, granular structure; soft when dry, friable when
moist, slightly sticky and slightly plastic when wet;
weakly calcareous; pH 8.0; abundant roots; clear,
wavy boundary.

C—T% to 15 inches, pale-yellow (2.5Y 7/3) heavy loam, light
olive brown (2.5Y 5/4) when moist; massive; weath-
ered shale and soft sandstone in lower part of the
hqrizon; soft when dry, friable when moist, slightly
sticky and slightly plastic when wet; strongly calecar-
eous; lime nodules; pH 8.2; plentiful roots; gradual
boundary. :

R—15 to 27 inches +, thinly stratified soft sandstone, silt-
stone, and shale that are mainly pale yellow and olive
yellow ; strongly calcareous; lime nodules; few roots.

. Only Bainville loam is mapped in the survey area, and
it has a small acreage. The depth to weakly consolidated
bedrock ranges from 1 to 2 feet.

BECKTON SERIES

The Beckton series consists of dark-colored Solonetz
soils that have a moderately thick surface layer and have
been solodized. These soils developed in clayey materi-
als on terraces and high benches. The horizon sequence
normally is (1) an Al horizon and an A2 horizon that
combined are 4 to 8 inches thick; (2) a moderately alka-
line clay B2t horizon that has columnar and blocky struc-
ture; (3) a Ccasa horizon; and (4) a strongly calcareous
light clay or heavy clay loam C horizon without lime segre-
gations or salt accumulations.

The Beckton soils lack the shale substratum of the
Rhoades soils. They have a thicker and darker colored
A1 horizon than the Arvada soils and generally a thinner
A2 horizon.
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Typical profile of Beckton clay loam (300 feet east of
the SW. corner of sec. 12, T. 16 N., R. 15 E.; between fence
and private road, an area in native vegetation) :

Al11—0 to 8 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark grayish brown (10YR 3/2) when moist;
very weak, medium, blocky structure; hard when dry,
friable when moist, sticky and plastic - when wet; non-
calcareous; plentiful roots; pH 8.0; clear boundary.

A12—3 to 5% inches, dark grayish-brown (10YR 4/2) clay
loam, very dark gray (2.5Y 3/2) when moist; wealk,
thin, platy structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; noncalcar-
eous; plentiful roots; pH 8.0; abrupt boundary.

A2—51% to 7 inches, light brownish-gray (10YR 6/2) light clay
loam, dark grayish brown (10YR 3.5/2) when moist;
weak, medium, platy structure; soft when dry, very
friable when moist, slightly sticky and slightly plastic
when wet; noncalcareous; plentiful roots; pH 8.4;
abrupt boundary.

B2t—7 to 13 inches, dark grayish-brown (10YR 4/2) clay, very
dark grayish brown (10YR 3/2) when moist; moder-
ate, medium and coarse, columnar structure that
breaks to moderate, medium and coarse, blocky struc-
ture in which blocks bave fairly prominent, rounded
caps; thick, continuous clay films on all ped faces;
very hard when dry, very firm when moist, very sticky
and very plastic when wet; noncalcareous; specks of
salt cerystals; plentiful roots but compressed; pH 8.2;
clear boundary.

Clcasa—138 to 28 inches, light olive-brown (2.5Y 5/3) light clay,
olive brown (2.5Y 3/3) when moist; weak, medium
and coarse, blocky structure; very hard when dry,
very firm when moist, very sticky and very plastic
when wet; thin, patchy clay films on vertical ped
faces; strongly calcareous; threads of lime and salt
crystals; few roots; pH 84; gradual boundary.

C2—28 to 38 inches, light olive-brown (2.5Y 5/8) silty clay in
which fine gravel amounts to 5 percent of volume, gray-
ish brown (2.5Y 4.5/2) when moist; massive; very
hard when dry, very firm when moist, very sticky and
very plastic when wet; strongly calcareous; pH 84.

Beckton loam is the only Beckton soil mapped sepa-
.rately in the survey area, but Beckton clay loam occurs in
complexes with Arvada, Danvers, and Savage soils. The
Munsell notation of the A1 horizon of Beckton soils ranges
from 2.5Y to 10YR in hue and from 1 to 2 in chroma.
Value ranges from 4 to 5 for dry soil and from 2 to 3 for
moist soil. The A2 horizon ranges from 2.5Y to 10YR
in hue and from 1 to 2 in chroma. Value ranges from
5 to 7 for dry soil and from 3 to 5 for moist soil. In some
profiles a Cea horizon occurs above the Ceasa, but generally
1t does not. The lime and salts normally occur together.

BIG TIMBER SERIES

The Big Timber series consists of well-drained, reddish
Chestnut soils that have a thin solum and intergrade to-
ward Lithosols. Big Timber soils occur on steep upland
slopes of the foothills, where they developed in calcareous
clay loam that weathered in place from shale interbedded
with sandstone. The horizon sequence normally is (1) a
thin Al horizon; (2) a thin B2 horizon; (3) a C horizon;
and (4) underlying weathered bedrock within 18 inches
of the surface.

The Big Timber soils have a thinner A1l horizon than
- the Darret soils and, unlike them, have had little or no
translocation of clay to the B2 horizon, are calcareous to
the surface, and generally are shallower to shale. The
color and the structural reddish B2 horizon of the Big
Timber soils differentiate them from the yellower Midway
soils that have no B horizons.
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Typical profile of Big Timber clay loam (1,100 feet west
and 350 feet north of the SE. corner of sec. 32, T. 18 N.,
RR. 8 E.; on south slope in native range) :

A1—0 to 2 inches, reddish-brown (2.5YR 5/4) clay loam, reddish
brown (2.5YR 4/4) when moist; very weak, fine, sub-
angular blocky structure; slightly hard when dry, fri-
able when moist, sticky and plastic when wet; strongly
calcareous; abrupt boundary.

B2—2 to 7 inches, reddish-brown (2.5YR 4/3) light clay that
is & percent gravel and is dark reddish brown (2.5YR
3/3) when moist; moderate, very fine, angular blocky
structure; hard when dry, firm when moist, very sticky
and very plastic when wet ; strongly calcareous; clear
boundary.

C—7 to 16 inches, weak-red (10R 5/2) light clay, dusky red
(10R 3/2) when moist; a few fragments of sandstone
and shale; weak, fine, angular and subangular blocky
structure; very hard when dry, firm when moist, very
sticky and very plastic when wet ; strongly calcareous;
few faint threads of lime in root holes ; clear boundary.

CRca—16 to 29 inches, weak-red (10R 5/2) heavy clay loam,
weak red (10R 4/2) when moist; a few fragments of
shale and sandstone ; weak, medium and fine, angular
and subangular blocky structure; very hard when dry,
firm when moist, very sticky and very plastic when
wet; strongly caleareous; common, distinet lime
splotches ; clear boundary.

R~—29 to 40 inches, reddish-colored clay loam shale having faint
segregations of lime on underside of upper layers.

In the survey area Big Timber soils are mapped only in
a complex with Cheadle soils and Rock outcrop. The Al
horizon ranges from 2 to 4 inches in thickness. In some
places the horizons are light clay instead of clay loam.
This different texture is a result of stratification of the
parent material. Appreciable fragments of shale and
sandstone occur within 18 inches of the surface, but in
many places clay loam and clay that weathered from shale
extend to a depth of 30 inches or more,

BLAINE SERIES

The Blaine series consists of well-drained Chestnut soils
developed in loam and clay loam material that weathered
from igneous rock on the uplands of the plains section.
The identifying characteristics of Blaine soils are (1) a
dark, thin A1 horizon and upper B2 horizon; (2) the
distinctly higher clay content in the B2 horizon; (3) a
Cea horizon ; and (4) igneous rock, generally at a moderate
depth.

The lighter color of the surface layer and the presence
of a Cea horizon distinguish the Blaine soils from the
nearly black, lime-free Woodhurst soils, which are Cher-
nozems. The distinctly blocky B2 horizon distingunishes
Blaine soils from the Spring Creek soils, which ave shallow
Lithosols. : )

Typical profile of Blaine stony loam (1,320 feet north
and 1,300 feet east of the SW. corner of sec. 26, T. 19 N,
R. 10 E.; in native range, approximately 400 feet west-
southwest of point where bedrock is exposed) :

Al—O0 to 2 inches, dark-gray (10YR 4/1) fine gravelly heavy
loam, black (10YR 2/1.3) when moist; moderate,
medium and fine, granular structure; soft when dry,
friable when moist, slightly sticky and slightly plastic
when wet; mnoncalcareous; pH 7.2; clear, wavy
boundary.

B21t—2 to 8 inches, dark grayish-brown (10YR 4/2) fine
gravelly light clay, dark brown (7.5YR 3/3) when
moist ; strong, very fine, blocky structure; hard when
dry, friable when moist, sticky and plastic when wet;
thick, continuous clay films on all ped faces, films are
very dark grayish brown (10YR 3.3/2) when dry and
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very dark brown (10YR 2/2) when moist; noncal-
careous; pH 7.8; gradual boundary.

B22t—8 to 16 inches, grayish-brown (10YR 5/2) fine gravelly
clay between rocks that make up 80 percent or more
of the horizon ; soil material very dark grayish brown
(10YR 8/2) when moist; strong, medium, angular
blocky and weak, very fine, angular blocky structure;
extremely hard when dry, firm when moist, sticky
and plastic when wet; thick clay films on medium
Dblocks and in patches on rocks; calcareous; pH 7.8;
clear, very irregular boundary.

Clea—16 to 26 inches, mottled brown and very pale brown
(10YR 5/3 and 7/3) fine gravelly clay loam, very
dark grayish brown (10YR 3/2) when moist; rocks
make up 80 percent or more of horizon; soil material
has weak, very fine blocky structure; soft when dry,
friable when moist, slightly sticky and slightly plastic
when wet; patches of clay films on upper faces of
stone in upper part of horizon; very strongly calcar-
eous; concentration of flour lime in many threads
and common splotches; soft lime coats pebbles and
stones ; pH 8.2; gradual boundary.

C2ca—26 to 35 inches, mottled grayish-brown and white (2.5Y
5/2 and 8/2) fine gravelly light clay loam mottled
with dark grayish brown and light brownish gray
(10YR 4/2 and 6/2) when moist; rocks make up 80
percent or more of horizon; soil material massive;
soft when dry, friable when moist, slightly sticky and
slightly plastic when wet; very strongly calcareous;
concretions of flour lime in many threads and common
white splotches; soft lime coats pebbles and stones;
pH 8.6. :

C—385 to 58 inches, gray (5Y 5/1) disintegrated monzinite
porphyry rock to sand, dark olive gray (5Y 3/2) when
moist; very strongly calcareous; pH 8.4.

R—58 inches -+, unweathered monzinite porphyry bedrock.

In the survey area the surface layer of Blaine soils is
loam and stony loam. These soils are mapped with the
Spring Creek soils in compléxes. The B2 horizon is gen-
erally 15 to 20 inches thick and ranges from clay loam to
light clay. Rock fragments commonly make up 20 to 80
percent of the soil mass in the stony loam. Depth to bed-
rock ranges from 18 to 60 inches but is less than 24 inches
in most places.

BLYTHE SERIES

The Blythe series consists of Planosols that have a thick
surface layer and occur on uplands and fans in the foot-
hills of the Highwood Mountains. The horizon sequence
normally is (1) a very dark colored Al horizon 5 to 10

inches thick; (2) a gray A2 horizon 5 to 8 inches thick; .

(3) a clay B2t horizon that has columnar structure in
upper part and prismatic, blocky structure in lower part;
(4) a B3ca horizon containing gypsum crystals; and (5)
a Cea horizon.

The Blythe soils have a thicker, darker A1 horizon and
a thicker A2 horizon than the Beckton soils, and unlike
those soils, they lack salts other than gypsum. Blythe
soils occur with the Alder soils on uplands and are dis-
tinguished from them by the presence of an A2 horizon
anc% more clay in their B2 horizon.

Typical profile of Blythe loam (1,300 feet south of
center of sec. 7, T". 18 N., . 9 E.; in native pasture on north
side of county road in right-of-way) :

Al—0 to 614 inches, dark-gray (10YR 4/1) loam, black (10YR
2/1) when moist; weak, fine, granular structure; soft
when dry, friable when moist, nonsticky and nonplastic
when wet; pIH 7.2; plentiful roots; clear boundary.

A2—614 to 11 inches, gray (10YR 4/1) heavy loam, very dark
gray (10YR 3/1) when moist; moderate, fine, blocky
structure; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; pH 7.2;
plentiful roots; abrupt boundary.
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B21t—11 to 19 inches, dark-gray (10YR 4/1) clay, very dark
gray (10YR 3/1) coated and 38/2 crushed) when
moist; strong, medium, columnar structure; columns
2 inches long and rounded on top; they grade to mod-
rate, coarse prisms that separate into moderate, me-
dium, angular blocks; tongues of material from the
A2 horizon between the columns; columns and blocks
are extremely hard when dry, extremely firm when
moist, and very sticky and very plastic when wet ; dis-
tinct, thick, continuous clay films on ped faces; plenti-
ful roots; pH 7.2; noncalcareous; clear boundary.

B22t—19 to 22 inches, dark-gray (10YR 4/1) light clay, very
dark gray (10YR 3/1) when moist ; moderate, medinm
prisms break to moderate, medinm blocks; very hard
when dry, very firm when moist, very sticky and very
plastic when wet; distinct, continuouns clay films on
all ped faces; pIl 8.0; weakly calcareous, small
splotches of lime through the prisms; few roots be-
tween prisms; clear boundary.

B3ca—22 to 29 inches, dark grayish-brown (2.5Y 4/2) clay,
very dark grayish .brown (10YR 3/2) when moist;
moderate, medinm prisms break to moderate, medium
blocks; peds coated white, limy crystals of gypsum;
very hard when dry, very firm when moist, very sticky
and plastic when wet; distinet, continuous clay films
on ped faces; strongly calcareous; pEl 8.2; few roots
between prisms; clear boundary.

Cca—29 to 41 inches, dark grayish-brown (2.5Y 4/2) clay con-
taining a few sandstone pebbles, very dark grayish
brown (10YR 3/2) when moist; moderate, fine and
medium, angular blocky structure; very hard when
dry, very firm when moist, very sticky and very plastic
when wet; distinct, continuous clay films on vertical
faces of peds and patches on horizontal faces ; strongly
calcareous; pH 8.4 ; few roots.

Blythe loam is the only soil type mabped in this survey

..area.. .For a.moist soil the Munsell notation for the A1 hor-

izon is 10YR in hue, 2 or 3 in value, and 1 or 2 in chroma.
The A1 and A2 horizons combined generally range from
10 to 18 inches in thickness, but in a few spots they are as

- little as 6 inches thick. Although lime segregations and

calcareous material do not generally occur, there are cal-
careous horizons in some profiles that have bedrock at a
depth of 30 inches or more. The depth to shale ranges
from 24 to 36 inches on uplands and is generally more than
5 feet on fans.

BOWDOIN SERIES

The Bowdoin series consists of imperfectly drained
Alluvial soils that developed in clayey materials and inter-
grade toward Grumusols. These soils are dominantly clay
throughout and have fairly weak hovizonation and a
blocky subsoil. In this survey area, however, Bowdoin
soils contain only 45 to 65 percent clay and have been
mapped as a low clay variant. Their surface layer is thin
silty clay or heavy silty clay Joam.

The Bowdoin soils have a darker subsoil and a higher
water table than the well-drained Promise soils.

Typical profile of Bowdoin silty clay, low clay variant
(near center of NE14/NW1/ sec. 36, T. 15 N, R. 14 E.; ina
pasture) :

Ap—O0 to 3 inches, dark-gray (10YR 4/1) heavy silty clay loam,
very dark gray (10YR 3/1) when moist; moderate,
fine, granular structure; friable when moist, sticky
and plastic when wet; weakly calcareous; pH 8.0;
abrupt boundary.

A1-—3 to 10 inches, dark-gray (10YR 4/1) clay, very dark gray
(10YR 3/1) when moist; strong, fine, blocky struc-
ture; firm when moist, sticky and very plastic when
wet ; weakly calcareous; pI 8.0; fine threads of salt;
clear boundary.

Clg—10 to 20 inches, very dark gray (2.5Y 3/1, moist) clay;
moderate, medium to coarse prisms separated into
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moderate, fine blocks; firm when moist, very sticky
and very plastic when wet; strongly calcareous; pkH
8.0 ; clear boundary. :

C2g—20 to 28 inches, black (2.5Y 2/1) clay distinctly mottled
with dark gray (2.5Y 4/1) when moist ; weak, medium
to coarse prisms separated into moderate, fine blocks;
firm when moist, sticky and very plastic when wet;
strongly calecarecous; many lime splotches; pH 8.0;
gradual boundary.

C3g—28 to 32 inches, very dark gray (2.5Y 3/1) clay mottled
with dark gray (2.5Y 4/1) when moist; moderate,
coarse, prismatic structure; very firm when moist,
very sticky and very plastic when wet; strongly cal-
careous; gradual boundary.

C4g—32 to 44 inches, gray (2.5Y 5/1) clay mottled with yellow-
ish brown (2.5Y 5/4) when moist ; massive ; very firm
when moist, very sticky and very plastic when wet;
strongly calcareous. .

C5g—44 inches -+, same as horizon above but more dense.

The surface layer ranges from silty clay to silty clay
loam, but silty clay is the only type mapped in the survey
area. The water table is generally 214 to 5 feet below the
surface. '

BRIDGER SERIES

The Bridger series consists of well-drained Chernozems
developed 1n loamy alluvium that was devived from
igneous rock, shale, and sandstone on fans and foot slopes
m the -foothills.- The horizon sequence of Bridger soils
normally is (1) a thick, black A1l horizon that has gran-
ular to crumb structure; (2) a strong, prismatic-bTocky
B2t horizon; (3) a weak to distinet Cea horizon contain-
ing segregated lime; and (4) a C horizon in which
pebbles, cobblestones, and 'stones make up 10 to 30 percent
of horizon.

The Bridger soils are distinguished from the Adel soils
by a thinner A1 horizon, more clay in the B2 horizon, and
more accumulated lime and generally a higher percentage
of coarse fragments in the C horizon.

Typical profile of Bridger loam (about 1,150 feet west
and 950 feet south of NE. corner of SE1 sec. 21, T. 15
N, R. 10 E.; m hayfield approximately 125 feet north of
fence running northeast-southwest, and 215 feet southwest
of barn) :

Alp—O0 to 4% inches, very dark gray” (10YR 3/1) loam that
contains a few pebbles, black (10YR 2/1) when moist;
weak, fine, crumb structure; soft when dry, friable
when- moist, slightly sticky and slightly plastic when
wet; pH 7.2; gradual boundary.

Al2—4Y to T inches, very dark gray (10YR 3/1) loam that
contains a few pebbles, black (10YR 2/1) when moist;
weak, medium and fine, blocky structure; sofi when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few, thin patches of clay films
where loam touches pebbles; pH 7.4; gradual bound-
ary.

B21t—7 to 12 inches, brown (10YR 5/3) heavy clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, blocky structure; hard when dry,
friable when moist; very sticky and plastic when wet;
moderately thick, continunous clay films on all faces of
peds ; pH 7.6 ; clear boundary.

B22t—12 to 18 inches, brown (10YR 5/3) heavy clay loam,
dark grayish brown (10YR 4/2) when moist; strong,
medium, angular blocky structure; hard when dry,
friable when moist, very sticky and plastic when wet;
very thick, continuous clay films on all faces of peds;
pEL 7.0 ; gradual boundary.

B3—18 to 28 inches, brown (10YR 5/3) clay loam, dark gray-
ish brown (10YR 4/2) when moist; moderate, me-
dium, blocky structure; hard when dry, friable when
moist, very sticky and plastic when wet; thin, nearly
continuous clay films on ped faces; pH 8.2; clear
boundary.

776—450—G6——9
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Clea—28 to 33 inches, light grayish-brown (2.5Y 6/2) light
clay loam, olive gray (2.5Y 4/2) when moist; mas-
sive to weak, medium, platy structure; slightly hard
when dry, friable when moist, sticky and plastic when
wet ; strongly calecareous; many small threads of lime;
lime coats on pebbles; pH 8.4; clear boundary.

IIC2ca—33 to 42 inches, light-gray (10YR 7/2) gravelly clay
loam, light brownish gray and grayish brown (10YR
6/2 and §/2), when moist; massive; friable when
moist, sticky and plastic when wet; strongly cal-
careous; lime coats on pebbles.

Loam and stony loam types are mapped in this survey
area. When dry the Al horizon has a hue of 10YR, a
value of 2 to 4, and a chroma of less than 1.5. The B2
horizon ranges from clay loam to light clay. Depth to
the Cea horizon ranges from 20 to 80 inches.

CASTLE SERIES

The Castle series consists of very dark colored, calcare-
ous Grumusols that developed in clay weathered in place
from clay shale on rolling uplands in the foothills. Char-
acteristics of Castle soils are (1) a profile of calcareous
clay; (2) a very dark colored, granular A1 horizon; (8)
a subsoil 1 or 2 less in chroma than the A1 horizon; and
(4) widely spaced contracting cracks that extend deep
in the profile. i .

The very dark-colored- A1 horizon of the Castle soils
distinguishes them from the Pierre and Promise soils.

Typical profile of Castle clay (600 feet north and 500
feet east of the center of sec. 26, T. 16 N, R. 10 E.; in
native range) :

Al1—O0 to 9 inches, very dark grayish-brown (10YR 3/2) clay,
very, dark grayish brown (10YR 2.6/2) when moist;
moderate, fine, granular structure in upper part, and
weak, blocky structure in lower part; hard when dry,
firm when moist, very sticky and very plastic when
wet; weakly calcareous; pH 8.0; abundant roots;
clear boundary.

C1—9 to 19 inches, neutral (N 3.4/0 dry and moist) dense
clay ; strong, medium and coarse, prismatic structure;
prominent pressure faces on prisms, and shale frag-
ments within prisms; extremely hard when dry, ex-
tremely firm when moist, very sticky and very plastic
avhen wet; plentiful roots extend downward along
prism faces; strongly calcareous; few lime splotches
varying from 14 to 14 inch in size; pH 8.0; clear
boundary.

C2—19 to 31 inches, neutral (N 3.4/0 dry or moist) dense clay
with few, fine, distinct, colored mottles; strong, promi-
nent pressure fiaces that break apart like balls and
sockets ; few roots flattened against the pressure faces;
extremely hard when dry, extremely firm when moist,
very sticky and very plastic when wet; strongly cal-
careous ; pH 8.2; gradual boundary.

C3—31 to 35 inches 4-, when dry or moist, neutral (N 3.4/0)
and brown mottled (10YR 5/3) clay shale; massive;
high percentage of aragonite particles; extremely hard
when dry, extremely firm when moist, nonsticky and
nonplastic when wet; strongly calcareous; threads of
lime; pH 8.4.

Castle clays and a complex of Castle soils are mapped
in the survey area. The Al horizon ranges from 3 to 10
inches in thickness. Few to common films and splotches
of lime occur below the Al horizon. In places the C1 hori-
zon contains a layer of crystalline, calcium carbonate
(aragonite) 1 or 2 inches thick. Depth to bedded shale
ranges from 20 to 40 inches. :

CHAMA SERIES

The Chama series consists of weally developed, moder-
ately dark colored Chestnut soils that have a thin solum
and developed from slightly consolidated clay loam shale
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in the uplands of the plains, In this snrvey area the nor-

mal sequence of horizons is (1) a thin, dark Al horizon;

(82) a thin, transitional B2 or AC horizon; and (3) a
ca horizon that merges with bedrock.

The Chama soils have a thinner solum than the Straw
soils and stronger accumulation of lime. Unlike the Straw
soils, Chama soils have a shale substratum. They are
darker colored and deeper than the Bainville soils and have
a stronger accumulation of lime.

Typical profile of ‘Chama clay loam (on east side of
highway, 165 feet east and 75 feet north of SW. corner
of sec. 20, T. 11 N, R. 16 E.; inside of right-of-way) :

Al1—0 to 2 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark brown (2.5Y 2.3/2) when moist ; moderate,
thin, platy structure; soft when dry, friable when
moist, sticky and plastic when wet; pH 82; abrupt
boundary.

A12—2 to 5 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark brown (10YR 2.3/2) when moist; weak,
coarse, prismatic structure to moderate, fine and
medinm, granular structure; soft when dry, friable
when moist, sticky and plastic when wet; noncalecar-
eous; pH 82; clear boundary.

B2—5 to 8 inches, dark grayish-brown (10YR 4/2.3) clay loam,
dark brown (10YR 3/3.3) when moist ; weak, medium,
prismatic structure to wealk, fine and medimm, sub-
angular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet;
abundant roots; noncalcareous; pll 8.2; gradual
boundary.

Clea—8 to 17 inches, pale-brown (10YR 6/3) clay loam, light
olive brown (10YR 5/3) when moist; moderate, very
coarse, prismatic structure; slightly hard when dry,
friable when moist, slightly sticky and slightly plastic
nvhen wet ; strongly calcareous; lime disseminated and
segregated in many fine, white threads and small soft
masses ; pH 8.4; clear boundary.

C2ca—I17 to 36 inches, light-gray (5Y 7/2) clay loam, olive
(5Y 5/3) when moist ; massive ; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; roots plentiful; strongly calcareous; lime dis-
seminated and segregated in many white threads and
small soft masses; pH 8.4 ; gradual boundary.

C3—36 to 48 inches, light-gray (5Y 7/2) weathered clay loam
shale, light gray (5Y G/1) when moist; shale coated
with pale olive (5Y 6/4) and brown (7.5 YR 5/2) when
dry or moist ; weak, thick, platy structure; hard when
dry, firm when moist; few roots; strongly calcareous;
pH 8.8; gradual boundary. .

R—48 to 56 inches, light-gray (5Y 6/1) clay loam shale, gray
(5Y 5/1) when moist; very hard when dry, firm when
moist ; fragments of shale plates coated with olive and
brown ; strongly calcareous; pH 8.8.

Chama clay loam is the only Chama soil in this survey
area. Its Al horizonranges from 3 to 5 inches in thickness.
In most places a thin B2 horizon is between the Al and
Cca horizons, but in some places this thin horizon is an
AC horizon. Under cultivation the surface normally be-
comes calcareous. Depth to shale generally ranges from
2 to 4 feet.

CHEADLE SERIES

The ‘Cheadle series consists of dark-colored Lithosols
that developed over hard sandstone on the uplands. The
normal horizon sequence is (1) a dark-colored-A1 horizon;
(2) a transitional AC or C horizon that is generally cal-
careous; and (3) sandstone near the surface.

The sandstone underlying the Cheadle soils distin-
guishes them from the Duncom soils, which are underlain
by limestone, and from the Spring Creek soils, which are
underlain by igneous rock. The Cheadle soils lack the
thick, black subsoil of the Teton soils.
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Typical profile of Cheadle stony loam (600 feet north
and 300 feet west of NE. corner of SIE1/ sec. 26, T. 16 N.,
R. 9 E.; in a native pasture) :

Al1—0 to 4 inches, very dark grayish-brown (10YR 3/2) stony
loam, very dark brown (10YR 2/2) when moist;
single grain and weak, crumb structure; soft when
dry, very friable when moist, nonsticky and non-
plastiec when wet; roots abundant; noncalcareous;
pH 7.8; clear boundary.

AC—4 to 12 inches, dark grayish-brown (10YR 4/2) stony loam
that has @ stone content of 50 percent, by volume;
very dark grayish brown (10YR 3/2) when moist;
massive; soft when dry, very friable when moist,
nonsticky and nonplastic when wet; roots somewhat
matted on upper side of sandstone layers; weakly
calcareous ; underside of sandstone coated with lime;
pH 8.6; abrupt boundary.

R—12 inches +, fractured sandstone with stalactites and lime
coating on underside; roots follow fractures and are
somewhat matted on upper side of sandstone layers.

Loam, stony loam, and channery loam types occur in
the survey area. Stony loam and channery loam com-
monly are mapped in complexes with the Darret, Teton,
and Absarokee soils. For dry soil the Munsell notation
of the Al horizon is 10YR in hue, 4 or 3 in value, and 1
or 2 in chroma. In most places the stony loam and chan-
nery loam ranges from 8 to 18 inches in depth to bedrock,
but the loam ranges from 15 to 24 inches. Some lime
generally accumulates on the underside of sandstone frag-
ments above the bedrock, and on the underside of sand-
stone layers in the upper part of the bedrock.

COLVIN SERIES

The Colvin series consists of poorly drained Solonchak
soils that are rich in caleium carbonate and developed in
clay Joam alluvinm in valleys and on terraces in the plains
section. The Colvin soils are characterized,by a dark Al
horizon and a light-colored, gleyed subsoil that has dis-
tinet accumulations of lime carbonate.

The distinet accumulations of lime carbonate in the sub-
soil distinguish the Colvin soils from the closely asso-
ciated Lamoure soils. Lamoure soils have a strongly cal-
careous subsoil, but they lack distinct accumulations of
lime carbonate.

Typical profile of Colvin clay loam (1,200 feet east and
550 feet south of NW. corner of SWij sec. 12, T. 14 N.,
R. 15 E., 345 feet southward from wire gate on U.S. High-
way No. 87; in native pasture) :

02—14 inch to 0, muck; strongly calcareous; roots abundant;

abrupt boundary.

Alg—0 to 13 inches, gray (N 5/0) clay loam, very dark gray
(N 3/0) when moist ; wealk, fine and medium, granular
structure in upper few inches and moderate, thin
platy structure that separates to moderate, fine, gran-
ular structure bhelow; slightly hard when dry, friable
when moist, sticky and plastic when wet; strongly
cialecareous; abrupt boundary.

13 to 21 inches, light-gray (N 7/0) clay loam with
common, medium, faint mottles of gray (N 5/0) when
dry; light gray (N 6/0) with common, mediun, faint
mottles of dark gray (N 4/0) when moist; massive
to weak, fine, granular structure; hard when dry,
friable when moist, slightly sticky and plastic when
wet; very strongly calcareous; estimated 30 percent
caleium carbonate equivalent; distribution of cal-
cium carbonate indicated by the mottling; clear
boundary.

C2cag—21 to 35 inches, light grayish-brown (2.5Y 6/2) clay

loam with common, medium, faint mottles of light olive
brown (2.5Y 5/4) when dry; light olive brown (2.5Y

Cleag
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5/4) with common, medium, faint mottles of olive
brown (2.5Y 4/4) when moist; massive; very hard
when dry, friable when moist, sticky and plastic
when wet; strongly calcareous; few large specks of
calcium earbonate; gradual boundary.

C3—35 to 50 inches, light brownish-gray (2.5Y 6/2) sandy clay
loam with common, medium, faint mottles of light olive
brown (2.5Y 5/2) when dry; grayish brown (2.5Y
5/2) when moist; massive; very hard when dry, very
friable when moist, sticky and plastic when wet;
weakly calcareous; few specks of calcium carbonate;
abrupt boundary.

TIC4—50 inches -, very gravelly sandy clay loam.

In the survey area Colvin soils are mapped only in a
complex with Lamoure soils. The A1 horizon ranges from
6 to 15 inches in thickness. The water table generally oc-
curs at a depth of 8 to 5 feet. The depth to the gravelly
material ranges from 2 to 5 feet. The high water table
is caused by the impervious shale thatunderlies these soils
at a depth of 6 feet or more. The subsoil ordinarily is
mottled with shades of gray, brown, and yellow.

COWOOD SERIES

Soils of the Cowood series are light-colored gravelly
or stony loam or silt loam that developed in residuum
from igneous rock. They are Gray Wooded soils that
intergrade toward Lithosols. Cowood soils are character-
ized by (1) a thin to moderately thick layer of forest litter
and humus; (2) clean, bleached grains of silt and sand in
the A2 horizon; (3) a B2 horizon containing stained and
coated sand grains, some clay-coated peds, and rock frag-
ments filmed with patches of clay; and (4) igneous bedrock
not deep in the profile.

The Cowood soils lack the Cea horizon and the dark-
colored Al horizon of the Spring Creek soils, which occur
in grassland. They also lack the clayey B2t horizon of the
Loberg soils.

Typical profile of Cowood stony loam (600 feet SE. of
center of sec. 15, T\. 19 N., R. 9 E.; in native woodland) :

01—2 inches to 0, forest litter of decomposed leaves and
branches; bound by roots.

A2—0 to 6 inches, light brownish-gray (10YR 6/2) gravelly silt
loam, dark brown (10YR 3/3) when moist; stones
scattered on surface; weak, fine, crumb structure;
crumbs arranged in weak, thin plates in upper inches;
soft when dry, very friable when moist, nonsticky and
nonplastic when wet; silt and very fine sand is clear
and unstained; pH 5.2; abundant roots; clear, irregu-
lar boundary.

B2—6 to 12 inches, grayish-brown (10YR 5/2) very gravelly
silt loam, very dark grayish brown (10YR 3/2) when
moist; massive; soft when dry, very friable when
moist; stained silt and very fine sand; patches of
clay films on pebbles; pII 55; few roots; clear
boundary.

CR—12 to 23 inches, light brownish-gray (10YR 6/2) silt in
crevices of the weathered basalt that readily erumbles
to fragments of gravel; silt is dark grayish brown
(10YR 4/2) when moist ; patches of thick clay films on
some pebbles; pH 5.5.

R—23 to 26 inches, olive-gray (5Y 4/2) slightly weathered
basalt that is black (5Y 2/2) when moist and can be
cut with a spade; patches of clay films on some faces
of rock fragments.

Only Cowood stony loam is mapped in the survey area,
but loam, silt loam, and gravelly silt loam occur in small
areas. The bedrock ranges from soft and crumbly near
the surface to hard deeper in the profile. Clean or
bleached grains of sand and silt are prominent in the
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A2 horizon, but the B2 horizon is identified by stained
grains of sand and silt in some profiles, or by clay films on
peds and rock fragments in others.

DANVERS SERIES

The Danvers series consists of well-drained Chestnut
soils on high benches and terraces in the plains. These
soils developed in clay loam underlain by pebbles mixed
with material finer than sand. The loamy, calcareous par-
ent material is assumed to be alluvium and windblown
material that overlie thick, very gravelly or very cobbly
deposits of Pleistocene and Pliocene ages. The rounded
pebbles and cobblestones are mainly limestone, quartzite,
and granite. The normal hovizon sequence of soils in the
Danvers series is (1) a dark A1 horizon 38 to 5 inches thick;
(2) a prismatic-blocky heavy clay loam B2 horizon 5 to
12 inches thick; (3) a weakly calcareous B3 horizon; (4)
a prominent Cca horizon; and (5) very gravelly calcar-
eous material.

Typical profile of Danvers clay loam (190 feet south
and 125 feet west of the NE. corner of sec. 1, T. 18 N,
R. 12 T0.; in a summer-fallowed strip on a slope of less
than 1 percent) :

Ap—oO0 to 4 inches, gray (10YR 5/1) clay loam, very dark brown
(10YR 2/2) when moist; moderate, medium, granular
structure; slightly hard when dry; firm when moist,
sticky and plastic when wet; abrupt boundary.

B2t—4 to 10 inches, grayish-brown (2.5Y 5/2) heavy clay loam,
very dark grayish brown (10YR 8/2) when moist;
compound structure in which moderate, medium
prisms separate to medium and fine, subangular
blocks; hard when dry, firm when moist, very sticky
and very plastic when wet; continuous, distinct clay
films on all ped faces; plentiful roots; clear boundary.

B3—10 to 14 inches, gray (10YR 5/1) clay loam that has a
moderate amount of fine gravel and is dark grayish
brown (10YR 4/2) when moist; moderate, medium,
subangular blecky structure; hard when dry, firm
when moist, very sticky and very plastic when wet;
continuous, distincet clay filins on vertical faces and
patches of clay films on horizontal faces; slight effer-
vescence; plentiful roots; gradual boundary.

Clca—14 to 23 inches, gray (10YR 6/1) light clay, grayish
brown (10R 5/2) when moist; moderate, medium and
fine, subangular blocky structure; hard when dry,
firm when moist, very sticky and very plastic when
wet; patches of clay films on vertical faces; violent
effervescence; few roots; gradual boundary.

C2ca—23 to 34 inches, light-gray (5Y 7/2) light clay, olive gray
(5Y 5/2) when moist; massive; slightly hard when
dry, friable -when moist, very sticky and plastic when
wet; violent effervescence; few roots; clear boundary-

ITC3ca—34 to 39 inches, light-gray (5Y 7/2) gravelly sandy
clay loam, olive gray (5Y 7/2) when moist; massive;
hard when dry, friable when moist, sticky and plastic
when wet; violent effervescence; few roots; clear
boundary.

TIC4—39 to 50 inches, light-gray (5Y 7/2) very gravelly sandy
loam, olive gray (5Y 5/2) when moist; massive; loose
when dry, very friable when moist, nonsticky and non-
plastic when wet ; violent effervescence.

Danvers clay loam is the dominant soil type in the sur-
vey area, but gravelly clay loam, cobbly clay loam, and
stony clay loam also occur. The Munsell notation of the
Al horizon is 10YR or 2.5Y in hue and 2 or 3 in chroma.
Value is 4 or 5 dry and 2 or 3 wet. The B2 horizon has
2 to 8 percent more clay than the Al horizon. Isime is in
the form of nodules, lime flour distributed through the
soil, and coats on the underside of pebbles and on soil in
the gravel sockets. Depth to the very gravelly substratum
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ranges from about 24 to 50 inches. The fine material that
is mixed with the pebbles ranges from sandy loam to clay
loam.

DARRET SERIES

In the Darret series are well-drained Chestnut soils that
developed on the uplands in the foothills. These soils con-
sist of reddish clay loam that weathered in place from clay
loam shale interbedded with sandstone. The normal hori-
zon sequence is (1) a granular A1 horizon about 4 inches
thick; (2) a noncalcareous B2 horizon of heavy clay loam
or light clay that has prismatic-blocky structure and con-
tinuous clay filnis on the ped faces; and (3) a weakly cal-
careous or noncalcareous C horizon that merges with the
bedrock at a moderate depth.

Typical profile of Darret clay loam (1,325 feet east and
500 feet north of SW. corner of NWij, sec. 28, T. 18 N,
R. 8 E.; 20 feet east of center of road; in native range) :

Al1—0 to 4 inches, dark reddish-gray (5YR 4/2) clay loam,
dark reddish brown (5YR 3/2) when moist; weak,
fine, granular structure; slightly hard when dry, fria-
ble when moist, sticky and plastic when wet; pH 7.6;
noncalcareous; abundant roots; clear boundary.

B21lt—4 to 8 inches, dark reddish-gray (5YR 4/2) silty clay
loam, dark reddish brown (5YR 3/2) when moist;
weak, prismatic structure that breaks to moderate,
medium, blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; distinet,
continuous clay films on all ped faces; noncalcareous;
pH 7.4 ; abundant roots ; clear boundary.

B22t—8 to 13 inches, weak-red (2.5YR 4/2) silty clay, dusky
red (2.5YR 3/2) when moist; moderate, medium and
coarse, prismatic structure that breaks to moderate,
medium and fine, blocky structure; hard when dry,
friable when moist, very sticky and very plastic when
wet ; distinct, continuous clay films on all ped faces;
noncalcareous; pH 7.8; abundant roots; clear
boundary.

C—13 to 19 inches, weak-red (2.5YR 4/2) clay loam and frag-
ments of shale and soft sandstone that amount to 25
percent of horizon; dusky red (2.5YR 3/2) when
moist; massive; hard when dry, firm when moist,
sticky and plastic when wet; weakly calcareous; pH
8.0; abundant roots ; clear boundary.

CR—19 to 28 inches, weak-red (2.5YR 4/2) clay loam and
weathered shale and soft sandstone that amount to
40 to 50 percent of horizon, dusky red (2.5Y 3/2)
when moist ; massive; slightly hard when dry, friable
when moist, sticky and plastic when wet; weakly cal:
careous; pH 8.2; thin lime coats underside of shale
and sandstone fragments; contains pockets of shale
fragments that are coated with lime on all sides; few
roots ; clear boundary.

R—28 to 36 inches, reddish, weathered, soft sandstone and
shale; pH 8.4 ; few roots compressed into mat between
the shale and sandstone layers.

Clay loam is the dominant type in the survey area, but
loam and stony clay loam occur in small areas. Depth to
relatively unaltered bedrock ranges from 18 to 36 inches
but is dominantly 20 to 30 inches. The profile is noncal-
careous in some places where it is thinner than normal,
but generally the C horizon is calcareous, and lime thinly
coats the underside of the upper layers of the bedrock.
In the thicker profile a Cea horizon may occur.

DIMMICK SERIES

The Dimmick series consists of Humic Gley soils that
are poorly drained, noncalcareous clay. These soils de-
veloped in depressions and the basins of small intermittent
lakes.
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The Dimmick soils are similar to the Fargo soils but are
deeper to lime.

T'ypical profile of Dimmick clay (200 feet south and 200
feet west of NE. corner of SIE1/ sec. 25 T. 18 N., R. 10 E.;
in native pasture) :

Al—O0 to 2 inches, grayish-brown (10YR 5/2) heavy clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, erumb structure; friable when moist,
sticky and plastic wlen wet; noncalcareous.

Clg—2 to 5 inches, gray (N 5/1) silty clay, very dark gray
(N 3/1) mottled with dark reddish brown (2.5YR
3/3) when moist ; weak to moderate, fine, blocky struc-
ture; friable when moist, sticky and plastic when wet ;
noncaleareous.

C2g—>5 to 15 inches, gray (N 5/1) clay, very dark gray (N
3/1) stained with few vertical streaks of gray (N
5/1) when moist; firm when moist, sticky and plastic
when wet ; noncalecareous.

C3g—15 to 30 inches, massive dense clay that has same color
as horizon above; very firm when moist, very sticky
and very plastic when wet; noncaleareous,

Dimmick clay is the only type mapped in the survey area,
but there are small areas of heavy clay loam. The surface

horizon ranges from 2 to 5 inches in thickness and is the
only part of the profile that is not gleyed.

DUNCOM SERIES

The Duncom series consists of dark-colored Lithosols
that developed on hard limestone and limy shale in the
uplands of the foothills and mountainous areas. The
normal horizon sequence is (1) a dark-colored A1 horizon;
(2) a strongly calcareous, thin C horizon; and (3) bed-
rock near the surface.

The limestone underlying the Duncom soils distin-
guishes them from the Cheadle and Spring Creek soils.
The Cheadle soils are underlain by sandstone, and the
Spring Creek soils are underlain by igneous rock.

Typical profile of Duncom stony loam (1,250 feet east
and 150 feet north of the center of sec. 22, T. 15 N., R. 10
E.; innative range) :

A1—0 to 5 inches, very dark brown (10YR 2/2) stony loam,
black (10YR 2/1) when moist ; very weak, medium and
tine, blocky structure; soft when dry, friable when
moist, nonsticky and nonplastic when wet; weakly
calcareous; lime coats underside of stones and cobble-
stones; clear boundary.

C—>5 to 12 inches, grayish-brown (10YR 5/2) loam that con-
tains pebbles and cobblestones amounting to 20 percent
of horizon, dark grayish brown (10YR 4/2) when
moist; weak, medium and fine, blocky structure; soft
when dry, friable when moist, slightly sticky and
slightly plastic when wet; strongly calcareous; most

pebbles and cobblestones entirely coated with lime;
abrupt boundary.

R—12 inches -+, dark-colored, massive, weakly fractured slab
of ‘hard limestone; lime carbonate coats surface of
slab and has accumulated in the fractures,

The Duncom soils occur closely with the Skaggs, the
Hughesville, and the Cheadle soils. The soil types in the
survey area are stony loam and stony clay loam. The A
horizon ranges from 3 to 5 inches in thickness, and the
depth to bedrock generally is 8 to 15 inches.

FARGO SERIES

The Fargo series consists of poorly drained Grumusols
that occur on valley bottoms and on low terraces. These
soils are generally calcareous throughout. They are iden-
tified by their thick, black A1 horizon and their underly-
ing neutral to olive-colored gleyed horizons.
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In some areas of Fargo soils lime has accumulated in
small specks and splotches below a depth of 16 inches,
but the accumulations are not strong, as they are in the
associated Hegne soils. Fargo soils are finer textured than
the Lamoure soils.

Typical profile of Fargo silty clay (50 feet west of NIE.
corner of SW1j sec. 18, T. 17 N,, R. 12 E.; in native
meadow) :

02—1% inches to 0, muck and abundant roots; strongly cal-
careous; pH 8.6 ; abrupt boundary.

Al11—0 to 4 inches, black (10YR 2/1, moist) silty clay, dark
gray (N 4/0) when dry ; moderate, fine, granular strue-
ture; very hard when dry, friable when moist, very
sticky and very plastic when wet; abundant roots;
strongly calcareous; pH 8.6; gradual boundary.

Al2g—4 to 17 inches, very dark gray (N 3/0, moist) light
clay, dark gray (N 4/0) when dry; moderate, medium
and fine, granular structure; very hard when dry,
friable when moist, very sticky and very plastic when
wet; plentiful roots; strongly calcareous; pH 8.6;
clear boundary.

Clg—17 to 61 inches, in upper part mottled dark gray and
very dark gray (N 4/0 and 3/0, moist) clay and a few
small pebbles coated with lime, gray and dark gray
(N 5/0 and 4/0) when dry; below 36 inches, dark
eray (N 4/0, moist).with common, medium, prominent
mottles of yellowish red (5YR 4/0) ; very weak, fine,
angular blocky structure to massive; extremely hard
when dry, extremely sticky and very plastic when
wet; few roots; weakly calcareous; small splotches
and concretions of lime; pIl 8.6; gradual boundary.

C2g—61. to 63 inches, gray (N.5/0, moist) clay with common,
medinm, prominent mottles of yellowish red (5YR
4/6), light gray (N 6/0) when dry; gravel makes up
10 percent of horizon; extremely firm when moist,
very sticky and very plastic when wet; few roots;
weakly calcareous; pIl 8.4.

IIC3—63 inches +-, very gravelly clay.

The Fargo soils occur closely with the Hegne soils in
the survey area and are mapped with them in a complex.
Generally, the Fargo soils have an O2 horizon. When the
soil is moist, the Munse]l notation of the A1 horizon ranges
from 10YRR 2/1 to N 2/0. Neutral colors are dominant in
the subsoil, but in some places the subsoil has a chroma of
3 orless if the hueis 5Y and 2 or less if it is 2.5Y. Value
ranges from 3 to 5. The subsoil is commonly mottled with
yellow and brown. In many places the structure of the
subsoil is angular blocky. The water table rises to within
a few inches of the surface at times, but generally it is 2
to 5 feet below the surface.

FERGUS SERIES

The Fergus series consists of well-drained Chestnut soils
that developed in reddish-colored clay loam alluvium on
fans and stream terraces in the foothills of the survey area.
The normal horizon sequence is (1) an A1l or Ap horizon

“about 4 inches thick; (2) a transitional AB or B1 horizon
4 or 5 inches thick; (3) a prismatic-blocky B2t horizon
that has distinet, continuous clay films on ped faces; and
(4) ITIB3ca or Cca horizon that grades to a IIIC horizon
consisting of calecareous material, _

The reddish color of the Fergus soils distingnishes them
from the Savage soils. In Fergus soils a noticeable
amount of clay has moved from the Al horizon to form a
B2 horizon that is more clayey and stronger in structure
than the B2 horizon of Twin Creek soils. Also, Fergus
soils have a stronger accumulation of lime in the lower sub-
soil than Twin Creek soils.
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Typical profile of Fergus clay loam (300 feet west and
900 feet north of the SW. corner of SE3/ sec. 4, T. 17 N.,
R. 9 E.; west of farmstead road in hayfield) :

Ap—~0 to 4 inches, brown (7.5YR 5/2) clay loam, dark brown
(7.5YR 3/2) when moist ; moderate, medium, granular
structure, slightly hard when dry, friable when moist,
sticky and plastic when wet; noncalcareous; pH 7.2;
abundant roots ; abrupt boundary.

AB—4 to 9 inches, dark-brown (10YR 4/2) silty clay loam, very
dark grayish brown (10YR 3/2) when moist; moder-
ate, medium and fine, angular blocky structure; hard
when dry, friable when moist, sticky and plastic when
wet; thick, distinct clay films on all faces of peds;
noncalcareous; pH 7.2; abundant roots; clear
boundary.

B21t—9 to 28 inches, reddish-brown (5YR 4/3) silty clay loam,
dark reddish brown (5YR 3/3) when moist ; moderate,
medium and coarse, prismatic structure that breaks to
moderate, medium and coarse, blocky structure; hard
when dry, friable when moist, sticky and plastic when
wet; very thick, distinct, continuous c