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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Soils

All the soils of the Carbon County Area
are shown on the detailed map at the
back of this publication. This map con-
sists of many sheets made from aerial
photographs. Each sheet is numbered to
correspond with a number on the Index
. to Map sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the Area in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
the page for the windbreak group and
range site to which the soil has been
assigned.

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

green, those with a moderate limitation
can be colored yellow, and those with a
severe limitation can be colored red.

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

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

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

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

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tion “Use of the Soils for Community
Development and Recreation.”

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

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

Newcomers in the Carbon County Area
may be especially interested in the sec-
tion “General Soil Map,” where broad
patterns of soils are described. They may
also be interested in the section “General
Nature of the Area.”
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SOIL SURVEY OF CARBON COUNTY AREA, MONTANA

BY JOHN L. PARKER, GORDON L. DECKER, LAVERNE GRAY, SOIL CONSERVATION
SERVICE, AND OSCAR MULLER, FOREST SERVICE

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

HE CARBON COUNTY AREA consists of all of

Carbon County but some parts within the Custer
National Forest and the Gallatin National Forest in the
southwest corner of the county (fig. 1). The area surveyed
is about 1,072,247 acres, or 1,675 square miles. It extends
43 miles north and south and 73 miles east and west, at
its widest part. Red Lodge, the county seat and the largest
town, has a population of 2,278. Bridger, the second
largest town, has a population of 824. Several small towns
that have populations of 300 or less are in the Rock Creek
and Clarks Fork Valleys. '

Physiographically, the area consists of the Rock Creek
and Clarks Fork Valleys and steep and rolling uplands
that merge with the high Beartooth Platean to the south-
west. The climate can be described as continental. Winters
are cold, summers are warm, and variation in seasonal pre-
cipitation is marked. About 8 percent of the survey area is
irrigated, 9 percent is dryfarmed, 72 percent is range, and
11 percent is forest. Livestock is the principal source of
income. Small grain, hay, row crops, large grain, and
(;nsilage are supplemental crops grown chiefly for livestock

eed.

About 80,000 acres of the Carbon County Area is Federal
land in the Custer National Forest, which is administered
by the Forest Service. Other federally owned land, total-
ing about 505,280 acres, is administered by the Bureau of
Land Management. About 42,050 acres is State land that
‘is administered by the State Land Board of Commis-
sioners. The rest, 443,920 acres, is privately owned.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Carbon County Area, where they are lo-
cated, and how they can be used. The soil scientists
went into the Area knowing they likely would find many
soils they had already seen and perhaps some they had
not. They observed the steepness, length, and shape of
slopes, the size and speed of streams, the kinds of native
plants or crops, the kinds of rock, and many facts about
the soils. They dug many holes to expose soil profiles.
A profile is the sequence of natural layers, or horizons,
in a soil; it extends from the surface down into the
parent material that has not been changed much by leach-
ing or by the action of plant roots..

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
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Figure 1.~Location of Carbon County Area in Montana.

those in counties nearby and in places more distant. They
classified and named the soils according to natl.onW1de,
uniform procedures. The soil series and the soil phase
are the categories of soil classification most used in a
local survey. .
Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Harvey and
Heldt, for example, are the names of two soil series. All
the soils in the United States having the same serles
name are essentially alike in those characteristics. that
affect their behavior in the undisturbed landscape.
Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases. The
name of a soil phase indicates a feature that affects man-
agement. For example, Harvey loam, 2 to 4 percent
slopes, is one of several phases within the Harvey series.
After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries

1
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accurately. The soil map at the back of this publication
was prepared from aerial photographs.

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

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

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. Generally, the name of a soil com-
Elex consists of the names of the dominant soils, joined
y a hyphen. Glenberg-Haverson complex is an example.

A soil association 1s made up of adjacent soils that
occur as areas large enough to be shown individually on
the soil map but are shown as one unit because the
time and effort of delineating them separately cannot be
justified. There is a considerable degree of uniformity
in pattern and relative extent of the dominant soils, but
the soils may differ greatly from another. The name of
an association consists of the names of the dominant
soils, joined by a hyphen. Abac-Windham association,
steep, is an example.

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

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

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For examples, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permeability
of the soil or a high water table. They see that streets,
road pavements, and foundations for houses are cracked
on a given kind of soil and they relate this failure to
the high shrink-swell potential of the soil material. Thus,
they use observation and knowledge of soil properties,
together with available research data, to predict limita-
tions or suitability of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agrono-

mists, engineers, and others. They then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under cur-

" rent methods of use and management.

General Soil Map

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

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who
want to compare different parts of an area, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning engineering works, recre-
ational facilities, and community development. It is not
a suitable map for planning the management of a farm
or field, or for selecting the exact location of a road,
building, or similar structure, because the soils in any one
association ordinarily differ in slope, depth, stoniness,
drainage, and other characteristics that affect their
management.

The soil associations in this survey have been grouped
into five general kinds of landscapes for broad inter-
pretative purposes. Each of the broad groups and the
soil associations in each group are described in the para-
graphs that follow. The terms for texture used in the
title for several of the associations apply to the texture of
the surface layer. For example, in the title of associa-
tion 1, the words “silty clay loams” and “fine saridy loams”
refer to the texture of the surface layer.

Nearly Level to Gently Sloping, Deep,
Well-Drained Soils of the Flood Plains

The soils of these associations are on flood plains. They
formed in recent alluvium. The average annual precipi-
tation ranges from 10 to 14 inches, and the frost-free
period is 125 to 130 days. The soils are used mainly for
irrigated crops and pasture. Some areas in brushy range-
land have sparse to dense stands of cottonwoods and
willows.

1. Haverson-Glenberg association

Nearly level to gently sloping, deep, well-drained silty
clay loams and fine sandy loams

This association is on flood plains of the Yellowstone
River and the Clarks Fork of the Yellowstone River.
Tt is nearly level to gently sloping.

The association makes up about 2 percent of the Car-
bon County Area. It is about 70 percent Haverson soils,
95 percent Glenberg soils, and 5 percent Heldt soils and
small areas of Riverwash.

Haverson soils have a surface layer of silty clay loam,
and the underlying material is stratified sandy loam to
silty clay loam. Glenberg soils have a surface layer of
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fine sandy loam, and the underlying material has an av-
erage texture of fine sandy loam.

This association is used mainly for corn, wheat, barley,
oats, sugar beets, alfalfa, and pasture. These crops are
irrigated in much of the association. Many areas are
subject to flooding in spring. Cottonwood trees and wil-
lows grow along the streambanks. :

Nearly Level to Steep, Shallow to Deep,
Well-Drained Soils of the Shale and
Sandstone Uplands

These soils of the uplands formed in material weath-
ered from shale and sandstone. The.average precipitation
ranges from 10 to 19 inches, and the frost-free period is
90 to 130 days. The soils arc used mainly for range.
Some areas are used for dryfarmed crops. The native
vegetation is mainly mid and short grasses.

2. Wayden-Cabba-Rentsac association

Strongly sloping to steep, shallow, well-drained clay
loams, silty clay loams, and channery loams

This association is on uplands in the central part of
the Carbon County Area. ﬂ is strongly sloping to steep.

The association makes up about 4 percent of the Car-
bon County Arvea. It is about 30 percent Wayden soils;
30 percent Cabba soils; 30 percent Rentsac soils; and
10 percent Abac, Absarokee, and Macar soils and areas
of ghale outcrop and Rock outcrop.

Wayden soils are moderately steep to steep. They
have surface and subsurface layers of clay loam and
are underlain by clay shale at a depth of about 14 inches.
Cabba soils are strongly sloping to steep. They have a
surface layer of silty clay loam and a subsurface layer
of clay loam or silty clay loam. They are underlain by
soft silty shale at a depth of about 18 inches. Rentsac
soils are strongly sloping and have surface and sub-
surface layers of channery loam. They are underlain by
sandstone at a depth of about 20 inches.

This association is used mainly for range. The native
vegetation is mainly short and mid grasses. A few pon-
derosa pines grow on the Rentsac soils.

3. Absarokee-Sinnigam association

Gently sloping to moderately steep, moderately deep
;md shallow, well-drained clay loams and chamnery clay
oams '

This association is on uplands in the northern part of
the Carbon County Area. It is gently sloping to mod-
erately steep.

The association makes up about 14 percent of the
Carbon County Area. It is about 60 percent Absarokee
soils, 30 percent Sinnigam soils, and 10 percent Macar,
Shane, and Rentsac soils.

Absarokee soils are gently sloping to strongly sloping.
They have a surface layer of clay loam and a subsoil
of clay. Shale is at a depth of about 85 inches. Sinnigam
soils are gently sloping to moderately steep. They have
a surface layer of channery clay loam and a subsoil of
very channery silty clay and are about 20 inches deep
over interbedded shale and sandstone.

About 60 percent of this association is used for dry-
farmed crops and 40 percent for range. Winter wheat
and barley are the main crops. The native vegetation

is mainly short and mid grasses. A few ponderosa pines
grow on the shallow soils.

4. Kyle association
Nearly level to strongly sloping, deep, well-drained clays

This association is on uplands in the northeastern
part of the Carbon County Area. It is nearly level to
strongly sloping.

The association makes up about 1 percent of the Car-
bon County Area. It is about 85 percent Kyle soils and
15 percent Heldt, Lismas, and Toluca soils.

Kyle soils are nearly level to strongly sloping. They
have a surface layer and subsoil of clay and underlying
material of clay weathered from clay shale.

This association is used mainly for range. A small
acreage is used for crops. The main dryfarmed crops
are wheat, barley, oats, and alfalfa. Corn, wheat, barley,
oats, sugar beets, and alfalfa are the main irrigated
crops. The native vegetation is mainly short grasses.

5. Midway-Travessilla association _

Strongly sloping to steep, shallow, well-drained silt
loams and silty clay loams

This association is on uplands in the central and south-
eastern parts of the Carbon County Area. It is strongly
sloping to steep. ‘

The association makes up about 28 percent of the
Carbon County Area. It is about 60 percent Midway
soils, 35 percent Travessilla soils, and 5 percent Bowbac,
Lismas, Stutzman, and Nelson soils.

Midway soils are moderately steep to steep. They have
a surface layer of silty clay loam and underlying ma-
terial of silfy clay. Interbedded shale is at a depth of
about 14 inches. Travessilla soils are strongly sloping to
steep. They have a surface layer and underlying ma-
terial of silt loam. Sandstone is at a depth of 18 inches.

These soils are used for range. The native vegetation
is mainly short and mid grasses.

Nearly Level to Steep, Deep and
Moderately Deep, Well-Drained Soils
of the Intermediate Terraces and Fans

The soils of these associations are on intermediate
terraces and fans. They formed in old alluvium. The
average annual precipitation ranges from 5 to 14 inches,
and the frost-free period is 90 to 130 days. The soils in
two associations are used mainly for range, and .the
native vegetation is mainly short and mid grasses and
sagebrush. In one association the soils are used mainly
for irrigated crops and pasture. The soils in the other
association are nsed for irrigated crops in some areas
and for dryfarmed crops in others.

6. Romberg-Harvey association

Gently sloping to moderately steep, deep, well-drained
very stony loams and loams :

This association is on intermediate stream terraces
and alluvial fans in the south-central and southeastern
parts of the Carbon County Area. It is gently sloping
to moderately steep.

The association makes up 6 percent of the Carbon
County Area. It is about 75 percent Romberg soils, 20
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percent Harvey soils, and 5 percent Lismas, McRae, and
Vona soils.

Romberg soils are gently sloping to moderately steep.
They have a surface layer of very stony loam and a
subsoil and underlying material of gravelly clay loam.
Harvey soils are gently sloping to strongly sloping. They
have a surface layer of loam and a subsoil and under-
lying material of silty clay loam.

This association is used mainly for range. About 5
percent of it is used for hay and irrigated pasture. The
native vegetation is mainly short and mid grasses and
sagebrush,

7. Harvey-Stormitt association
Nearly level to steep, deep, well-drained loams

This association is on intermediate stream terraces and
alluvial fans in the southeastern part of the Carbon
County Area. It is nearly level to steep.

The association makes up about 7 percent of the Car-
bon County Area. It is about 50 percent Harvey soils,
40 percent Stormitt soils, and 10 percent Neville, La
Fonda, Nihill, Spearfish, and Torchlight soils.

Harvey soils are gently sloping to strongly sloping.
They have a surface layer of loam and a subsoil and
underlying material of silty clay loam. Stormitt soils are
nearly level to steep. They have a surface layer of loam,
a subsoil of silty clay loam, and underlying material
of very gravelly silty clay loam. Some areas of Stormitt
soils have a surface layer of gravelly loam or stony loam.

The association is used mainly for range. About 5 per-
cent of the acreage is used for field crops and hay. The
main crops are wheat and barley. The native vegetation
1s short and mid grasses and sagebrush.

8. Nunn-Wormser association

Nearly level and gently sloping, deep and moderately
deep, well-drained silty clay loams and loams

This association is on intermediate stream terraces,
alluvial fans, and shale uplands that finger onto the
terraces and fans in the northeastern part of the Carbon
County Area. It is nearly level and gently sloping.

The association makes up about 2 percent of the Car-
bon County Area. It is about 60 percent Nunn soils,
30 percent Wormser soils, and 10 percent Thurlow, Fort
Collins, McRae, and Vona soils.

Nunn soil§ are nearly level and gently sloping. They
have a surface layer of silty clay loam, a subsoil of silty
clay loam and silty clay, and underlying material of
silty clay loam. Wormser soils are gently sloping. They
have a surface layer of loam, a subsoil of clay loam,
and underlying material of fine sandy loam over inter-
bedded sandstone and shale, which is at a depth of about
38 inches.

The soils in this association are used mainly for irri-
gated and dryfarmed crops. The main crops are corn,
sugar beets, alfalfa, wheat, barley, and oats. About 5 per-
cent of the acreage is used as range. The native vegeta-
tion is mainly short and mid grasses.

‘9. Heldt-Fort Collins association

Nearly level to strongly sloping, deep, well-drained silty
clay loams and loams

Thjs association is on intermediate stream terraces and
alluvial fans in the valley of the Clarks Fork of the

Yellowstone River. It is nearly level to gently sloping.

The association makes up about 8 percent of the Car-
bon County Area. It is about 85 percent Heldt soils, 10
percent Fort Collins soils, and 5 percent Tonra and
Vona soils.

Heldt soils are nearly level to strongly sloping. Their
surface layer, subsoil, and underlying material are silty
clay loam. Fort Collins soils are nearly level and gently
sloping. They have a surface layer of loam, a subsoil of
clay loam, and underlying material of fine sandy loam.

This association is used mainly for irrigated crops and
pasture. The main crops are sugar beets, corn, potatoes,
alfalfa, wheat, barley, and oats. About 5 percent of the
association is used as range. The native vegetation is
cottonwoods and willows along the streambanks and an
understory of grasses and shrubs.

Nearly Level to Steep, Deep and Moderately
Deep, Well-Drained Soils of the High
Terraces and Valley Sides

The soils of the high terraces and valley sides formed
in old alluvium and in material weathered from granite.
The average annual precipitation ranges from 15 to 25
inches, and the frost-free period is 50 to 110 days. One
of the soils in one association is used mainly for irri-
gated crops, hay, and pasture; the other is mainly in
grazable woodland. The soils in the other association are
used chiefly for short and mid range grasses.

10. Maurice-Woodrock association

Nearly level to steep, deep and moderately deep, well-
drained stony loams and clay loams

This association is on high terraces and valley sides
along Red Lodge and Rosebud Creeks in the western
part of the Carbon County Area. It is nearly level to
steep.

The association makes up about 6 percent of the Car-
bon County Area. It is about 50 percent Maurice soils,
40 percent Woodrock soils, and 10 percent Charlos, Bear-
mouth, and Redlodge soils.

Maurice soils are nearly level to steep. They have a
surface layer of stony loam and a subsoil and underlying
material of very gravelly fine sandy loam. Woodrock
soils are moderately steep to steep. They have a surface
layer of clay loam, a subsoil of sandy clay loam and
sandy loam, and underlying material of strongly weath-
ered granite bedrock. ]

About 60 percent of this association is used for irri-
gated crops, hay, and pasture. The main crops are wheat,
alfalfa, oats, and native hay. About 40 percent of the
area is grazable woodland of ponderosa pine and aspen.
The understory is short and mid grasses.

11. Heath-Charlos association

Nearly level to steep, deep, well-drained clay loams and
loams

This association is on high terraces and valley sides in
the western part of the Carbon County Area. It is nearly

level to steep.
The association makes up about 9 percent of the Car-
bon County Area. It is about 65 percent Heath soils, 25
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percent Charlos soils, and 10 percent Adel, Bynum,
Woodrock, and Hanson soils.

Heath soils are gently sloping to steep. They have a
surface layer of clay loam, a subsoil of silty clay loam,
and underlying material of clay loam. Charlos soils are
nearly level and gently sloping. They have a surface
layer of loam, a subsoil of clay loam, and underlying
material of gravelly clay loam. Very gravelly and cobbly
sandy material is at a depth of 30 inches.

This association is used mainly for range. About 5 per-
cent of it is used to grow wheat, barley, alfalfa, and
pasture plants. The native vegetation is mainly short and
mid grasses.

Limestone Outcrops and Strongly Sloping to
Steep, Shallow to Deep, Well-Drained
Soils of the Mountains

The soils of the mountains formed in material weath-
ered from limestone. The average annual precipitation
ranges from 15 to 19 inches, and the frost-free period is
70 to 115 days. The soils are used mainly for summer

grazing. A small amount of timber is produced on minor

soils in the association.

12. Limestone outcrop-Lap-Windham association

Very steep limestone outcrops and strongly sloping to .

steep, shallow and deep, well-drained channery loams.
agzld cobbly clay loams on the tops and upper sides of
rages '

This association is in the mountains in the southeast-
ern part of the Carbon County Area. It is strongly slop-
ing to very steep.

The association makes up about 13 percent of the Car-
bon County Area. It is about 85 percent Limestone out-
crop, 30 percent Lap soils, 15 percent Windham soils,
and 20 percent Trapper, Mayflower, Duncom, Hanson,
Tiban, and Tarrete soils.

Limestone outcrop occurs as very steep canyon walls
and narrow ridges and as vertical cliffs in the Pryor
Mountains. Lap soils are moderately steep and steep. They
have a surface layer of channery loam and underlying
material of very channery loam. Limestone is at a depth
of about 18 inches. Windham soils are strongly sloping
to steep. They have a surface layer of cobbly clay loam
and gravelly loam and underlying material of gravelly
or very gravelly loam or clay loam.

This association is used for summer grazing and lim-
ited timber productior. It has numerous caves and scenic

canyons and is part of an important recreational area
in south-central Montana.

Descriptions of the Soils

This section describes the soil series and mapping units
in the Carbon County Area. Each soil series is described
in detail, and then, briefly, each mapping unit in that
series. Unless it is specifically mentioned otherwise, it is
to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus, to
get full information about any one mapping unit, 1t 1s
necessary to read both the description of the mapping
unit and the description of the soil series to which it
belongs. _ )

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need
to make thorough and precise studies of soils. The pro-
file described in the series is representative of mapping
units in that series. If the profile of a given mapping unit
is different from the one described for the seriles, these
differences are stated in deseribing the mapping unit, or
the differences are apparent in the name of the mapping
unit. Color terms are for dry soil unless otherwise stated.
Percentage of coarse fragments is a volume measurement.
. As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Alluvial land, for example, does not belong to a
soil series, but nevertheless, is listed in alphabetic order
along with the soil series. ) .

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit, range
site, and windbreak group to which the mapping unit
has been assigned. The page for the description of each
capability unit and range site can be learned by referring
to the “Guide to Mapping Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (5).2

1 Ttalic numbers in parentheses refer to Literature Cited, p. 136.

TABLE 1.—Approxzimate acreage and proportionate extent of the soils

Soil Acres | Extent Acres Acres |Extent

Abac-Twin Creek complex, steep .. _.____._._ 3, 690 0. 3 || Absarokee-Shane clay loams, 6 to 15 percent
Abac-Windham association, steep '___________ 1, 800 .2 SlOPeS - - o e 3,140 0.3

Absarokee clay loam, 2 to 4 percent slopes_.___ 1, 010 .1 il Absarokee-Sinnigam clay loams, 4 to 8 percent
Absarokee clay loam, 4 to 8 percent slopes_____ 17, 850 1.7 Slopes. - - o e 7, 680 7

Absarokee clay loam, 8 to 15 percent slopes__.._ 12, 280 1.1 || Absarokee-Sinnigam clay loams, 8 to 15 per-
Absarokee-Cabba clay loam, 4 to 8 percent , cent SloPes__ o eeoa- 4,100 -4
SLOPES - - e . 2, 500 2 || Adel silty clay loam, 0 to 4 percent slopes. ... -~ 6, 200 .6
Absarokee-Cabba clay loams, 8 to 15 percent Adel silty clay loam, 4 to 8 percent slopes.______ 1,630 -1
SlOPeS- - - s 3, 380 . 3 Il Alice fine sandy loam, 0 to 8 percent slopes____ ... 3, 400 .3
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TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Acres Extent
Alice fine sandy loam, 8 to 15 percent slopes___ .. 1, 680 0.2
Allentine clay loam, 2 to 4 percent slopes__.___ 10, 270 1.0
Alluvial land_ .. . __________________ 7, 220 .1
Bowbac loam, 2 to 4 percent slopes. .- --_._ 1, 910 .2
Bowbac loam, 4 to 8 percent slopes_ .- _.___-. 4,270 .4
Bowbac loam, 8 to 15 percent slopes__...______ 2,190 .2
Bowbac-Harvey loams, 2 to 4 percent slopes_ .. 1, 900 .2
Bowbac-Travessilla complex, 4 to 8 percent
SlOPeS_ - - e 4, 570 .4
Bowbac-Torchlight association, undulating !____ 4,160 .4
Cabba-Rentsac complex, rolling ' .. __________ © 1,590 .1
Charlos loam, 0 to 2 percent slopes_ ... _...__ 25, 340 2.4
Charlos loam, 2 to 8 percent slopes. . .._..____ 10, 440 1.0
Charlos loam, wet, 0 to 2 percent slopes.____.. 1, 850 .2
Charlos stony loam, 0 to 4 percent slopes._____ 1, 790 .2
Colby silt loam, 2 to 4 percent slopes.. .. _...... 1, 630 .1
Colby silt loam, 4 to 8 percent slopes_ _ _______ 8, 170 .8
Colby silt loam, 8 to 15 percent slopes_______. 2, 260 .2
Duncom gravelly silt loam, hilly 1. ______.__.__ 3, 980 .4
Duncom-Hanson association, rolling '_________ 1, 650 .2
Fort Collins loam, 0 to 2 percent slopes_ .. .___. 3, 590 .3
Fort Collins loam, 2 to 4 percent slopes..___._ 1, 460 .1
Fort Collins loam, wet, 0 to 2 percent slopes. __ 1, 220 .1
Glenberg loam, gravel substratum.___..______ 3, 300 .3
Glenberg-Haverson complex._. . __________.___ 1, 680 .2
Hanson clay loam, 4 to 8 percent slopes.__.__._ 1,610 .1
Hanson very stony loam, rolling '_ __________. 6, 140 .6
Hanson extremely stony loam, sloping '_ ______ 3, 060 .3
Hanson association, very steep !___.__________ 25, 240 2.4
Hanson-Duncom association, rolling ' ________ 1,910 .2
Harvey loam, 2 to 4 percent slopes_ ____.______ 6, 920 .6
Harvey loam, 4 to 8 percent slopes_ __________ 3, 750 .3
Harvey loam, 8 to 15 percent slopes__________ 1, 490 .1
Harvey stony loam, 2 to 8 percent slopes.___.._ 11, 580 1.1
Haverson silty clay loam, 0 to 2 percent slopes. 3, 870 .4
Haverson-Heldt silty clay loams, 0 to 4 percent
slopes_ .. 8, 360 .8
Heath clay loam, 4 to 8 percentslopes_..____.__ 7,780 .7
Heath clay loam, 8 to 15 percent slopes. ______ 23, 340 2.2
Heath-Bynum association, steep ' ___________ 21, 890 2.0
Heldt silty clay loam, 0 to 2 percent slopes_ ___ 13, 190 1.2
Heldt silty clay loam, 2 to 4 percent slopes__._ 7, 490 .7
Heldt silty clay loam, 4 to 8 percent slopes. . __ 4, 700 .4
Heldt silty clay loam, 8 to 15 percent slopes_ __ 1, 440 .1
Heldt silty clay loam, saline, 0 to 6 percent
slopes_ . 8, 040 L7
Hydro silt loam, 4 to 8 percent slopes_________ 2, 450 .2
Kyle clay, 0 to 2 percent slopes__ ___________. 3,110 .3
Kyle clay, 2 to 4 percent slopes_ . .____._...__ 2, 240 .2
Kyle clay, 4 to 8 percent slopes_ _ . _________. 2,920 .3
Kyle clay, 8 to 15 percent slopes. .. ______.___ 1, 590 .1
La Fonda loam, 0 to 2 percent slopes_ __._____ 1, 060 .1
La Fonda loam, 2 to 4 percent slopes_ . .______ 1, 700 .2
Lambeth silt loam, 4 to 8 percent slopes_______ 1, 610 .1
Lap-Armington association, hilly 1.________.___ 3, 590 .3
Lap-Rock outcrop association, moderately
steep ! _ o ___ 12, 600 1.2
Lap-Windham association, steep '__.__________ 2, 370 .2
Larim gravelly sandy loam, 8 to 15 percent
SlOPeS_ - el 1, 340 .1
. Limestone outerop .. _ . ____________________ 43, 980 4.1
Lisam-Marias complex, 8 to 15 percent slopes. . 2, 340 .2
Lisam-Marias complex, steep ! _.____________ 3, 250 .3
Lismas clay, hilly '_ _ __ _____________________ 13, 600 1.3
Lohler silty clay loam, 0 to 2 percent slopes____ 3, 930 4
Lohler silty clay loam, 2 to 4 percent slopes___. 1, 760 .2
Lohler silty clay loam, saline, 0 to 4 percent
SlOPeS . _ 1, 630 .2
Macar-Cabba clay loams, 4 to 8 percent slopes.._. 4, 940 .5
Macar-Cabba clay loams, 8 to 15 percent
SlOPeS. - e 44, 640 4,2
Marias clay, 2 to 8 percent slopes. ______._..___ 8, 360 -8
Marias clay, 8 to 15 percent slopes.______..___ 2, 760 .3
Marsh ' __ o . 1, 600 .1
Martinsdale clay loam, 2 to 4 percent slopes.___ 1, 390 .1

Acres Acres |Extent
Martinsdale clay loam, 4 to 8 percent slopes_._ _ 1, 770 0.2
Maurice stony loam, moderately steep '_______ 2, 280 .2
Maurice stony loam, steep '_ _ ______________. i 2, 010 .2
Maurice-Bearmouth complex, 0 to 4 percent
slopes_ ... 4,110 .4
Mayflower silt loam, rolling ' _ . ________.____ 1, 000 .1
McRae loam, 2 to 4 percent slopes_ - __.._.____ 1, 560 .1
Midway-Travessilla association, hilly '._______ 28, 650 2.7
Midway-Travessilla association, steep 1.._.____ 42, 350 4.0
Nelson fine sandy loam, 4 to 8 percent slopes. . 1, 660 .2
Neville silty clay loam, 2 to 4 percent slopes. ... 1, 390 .1
Neville silty clay loam, 4 to 8 percent slopes___ 5, 330 .5
Nihill very gravelly loam, moderately steep !... 7, 410 .7
Nunn silty clay loam, 0 to 2 percent slopes. ... 4, 060 .4
Nunn silty clay loam, 2 to 4 percent slopes___. 1, 270 .1
Nunn silty clay loam, 4 to 8 percent slopes__._ 1, 350 .1
Olney fine sandy loam, 2 to 4 percent slopes. __ 1, 460 .1
Olney fine sandy loam, 4 to 8 percent slopes._.._ 1, 160 .1
Peritsa silt loam, 4 to 8 percent slopes._...___ 1, 560 .1
Razor clay loam, 2 to 8 percent slopes_______._ 1, 350 .1
Razor-Thedalund clay loams, 4 to 15 percent .1
slopes. - e ecao. 1,350 .1
Redlodge-Adel silty clay loams_______________ 3, 920 .4
Redlodge-Adel silty clay loams, wet_ .. _______ 1, 220 .1
Reeder-Castner association, rolling ' _________ 3, 060 .3
Rentsac channery loam, sloping *_____________ 10, 950 1.0
Rentsac-Rock outerop complex, steep_________ 33, 680 3.1
Riverwash_______ L ___ 1, 090 .1
Rock outerop-Lambeth complex, 5 to 15 per-
cent slopes ! _ _ _ _____ .. 1, 000 .1
Rock outcrop-Travessilla complex, steep 1. __._ 81, 367 7.6
Romberg very stony loam, rolling 1. _______.___ 7, 840 L7
Romberg extremely stony loam, sloping '..____ i 4, 390 .4
Romberg-Shale outcrop complex, moderately
steep 1 L e 1, 680 .2
Romberg-Stutzman association, undulating '___ 1, 450 .1
‘Rottulee silt loam, 4 to 8 percent slopes_____._ 1, 020 .1
Ryorp sandy loam, steep ... ___.________.____ 3, 520 .3
Sandstone outerop ‘oo . ______ 27, 390 2.6
Sebud very bouldery loam, steep !.___________ 5, 840 .5
Shale outerop ' e 18, 000 1.7
Shale outcrop-Abac complex, very steep '.___._ 9, 990 1.0
Shane clay loam, 4 to 8 percent slopes______.. 4, 690 .4
Shane clay loam, 8 to 15 percent slopes____.._ 4, 640 .4
Shane-Cabba clay loams, 4 to 8 percent slopes.. 2, 340 .2
Shane-Cabba clay loams, 8 to 15 percent slopes. 3, 010 .3
Sicklesteets loam, moderately steep_._________ 4, 600 .4
Sinnigam channery clay loam, sloping '.._____ 7, 800 .7
Sinnigam channery clay loam, moderately
steep 1. e 16, 700 1.7
Spearfish-Shale outcrop complex, hilly '__.___. 5, 320 .5
Stormitt loam, 2 to 4 pércent slopes_ . ____._.. 7, 140 .6
Stormitt gravelly loam, 4 to 8 percent slopes___ 4, 320 .4
Stormitt gravelly loam, saline, 0 to 4 percent
SlOPeS. - - e 1, 400 .1
Stormitt stony loam, 0 to 8 percent slopes.____ 5, 190 .5
Stormitt stony loam, steep ' __ ___________... 1, 670 .2
Stormitt complex, undulating________________ 720 .1
Stutzman silty clay._ . ... _....___ 1, 380 .1
Tarrate loam, moderately steep ' ... _______. 1, 780 .2
Tarrate clay, moderately steep ... ....__ 2, 430 .2
Tarrate-Hanson association, steep '.____...____ 1, 000 1
Teton stony loam, moderately steep 1..________ 4, 460 .4
Thedalund clay loam, 4 to 8 percent slopes__. . 2, 130 .2
Thedalund clay loam, 8 to 15 percent slopes..._ 1, 790 .2
Thiel cobbly clay loam, 4 to 8 percent slopes.. . 3, 430 .3
Thiel-Bynum association, steep ! . oo comeo-. 2, 880 .3
Thurlow silty clay loam, 4 to 8 percent slopes.. 1, 390 .1
Thurlow-Toluca silty clay loams, 4 to 8 percent
SlOPes - _ s 1, 460 .1
Tiban extremely stony loam, moderately
SEEED 1o o e 5, 070 .5
Tiban-Tarrete association, steep '.._._.______. 1, 680 .2
Toluca clay loam, 0 to 2 percent slopes.______. 1, 030 -1
Toluca clay loam, 2 to 4 percent slopes...._.-_ 3, 320 .3



CARBON COUNTY AREA, MONTANA 7

TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Acres Extent Soil Acres |Extent
Toluca clay loam, 4 to 8 percent slopes_.._____ 6, 380 0. 6 || Vona fine sandy loam, wet, 0 to 2 percent slopes. 1,290 0.1
Toluca clay loam, 8 to 15 percent slopes_.__.__ 2, 230 . 2 || Wayden-Cabba association, hilly . .________. 7, 340 .7
Toluca-Midway complex, moderately steep 1_.. 1, 840 . 2 || Wayden-Cabba association, steep 1. .- -cu. .. 16, 530 1.5
Toluca-Rock outcrop complex, sloping_ . _____ 1, 760 . 2 || Wayden-Castner association, steep !'o___._.__. 24, 700 2.3
Tonra gravelly silty clay loam, 2 to 4 percent Windham cobbly clay loam, sloping._ ... _____ 4, 920 .5
SlOPeS._ oo e __ 2, 680 .2 || Windham cobbly clay loam, steep '._____._._._ 9, 400 .9
Torchlight clay, sloping ' ______.__ ... _.._. 9, 590 . 9 || Woodrock-Bynum association, hilly ____.___. __ 1,100 .1
Trapper soils, sloping ' ______ ... .______ 3, 500 . 3 i Woodrock-Rock outerop association, steep_.. .. 6, 990 L7
Travessilla silt loam, sloping '._______________ 11, 800 1.1 || Work clay loam, 4 to 8 percent slopes._.._._ .. 1,200 .1
Twin Creek silty clay loam, 4 to 8 percent Wormser loam, 4 to 8 percent slopes_.._..____ 1, 700 .2
slopes. - - - e 1, 540 .11l Yegan fine sandy loam, 2 to 4 percent slopes... 1, 860 .2
Vona fine sandy loam, 0 to 2 percent slopes____ 1, 880 .2 || Yegan fine sandy loam, 4 to 8 percent slopes_.._ 1, 790 .2
Vona fine sandy loam, 2 to 4 percent slopes____ 1, 690 .1 || Yegan fine sandy loam, 8 to 15 percent slopes. . 1, 540 .1
Vona fine sandy loam, 4 to 8 percent slopes____ 1, 130 .1
Vona fine sandy loam, 8 to 15 percent slopes___ 1, 320 .1 Total - _ o eme__ 1,072, 247 | 100. 0

! Mapped at low intensity.

Abac Series

The Abac series consists of shallow, steep soils that
are well drained. These soils formed in loamy residuum
weathered from red shale. The annual precipitation is
14 to 20 inches, and the mean annual soil temperature
is 44° to 46° F. The frost-free period is 65 to 95 days.
‘The natural vegetation is mixed grasses, forbs, and pine
trees.

- In a representative profile the surface layer is reddish-
brown loam about 4 inches thick. The underlying layers
are red loam about 16 inches thick. At a depth of about
20 inches is red, calcareous, interbedded, fine-grained
sandstone and siltstone.

The available water capacity is very low, and perme-
ability is moderate. These soils are suitable for grazing.

Representative profile of an Abac loam, 2,680 feet east
aﬁnd 50 feet south of N'W. corner of sec. 10, T. 6 S.,

. 24 E.

Al1—0 to 4 inches, reddish-brown (2.5YR 4/4) loam, dark
reddish brown (2.5YR 3/4) moist; very weak, fine,
angular blocky structure; slightly hard, very friable,
nonsticky and nonplastic; few very fine roots and
pores; mildly alkaline; clear, wavy boundary.

Cl—4 to 16 inches, red (2.5YR 5/6) loam, dark red (2.5YR
3/6) moist; massive, slightly hard, very friable, non-
sticky and nonplastic; 15 percent flat sandstone frag-
ments; very thin crust of lime on undersides of
fragments; moderately alkaline; clear, wavy bound-
ary.

C2—16 to 20 inches, red (2.5YR 5/6) channery loam, dark
red (2.5YR 3/6) moist; massive; soft, friable, non-
sticky and nonplastic; 30 percent channery sandstone;
strongly effervescent; strongly alkaline; abrupt
boundary.

C8—20 inches, red (2.5YR 5/6 and 4/6) moist, interbedded
fine-grained sandstone and siltstone; slightly effer-
vescent; moderately alkaline.

The Al horizon is reddish-brown to dark-red loam. The
thickness of the combined A and C horizons ranges from 14
to 20 inches. Coarse fragments at depths below 8 inches are
mostly sandstone, but a few are limestone. They make up
15 to 30 percent of the volume. Hues range from 2.5YR to
5YR or redder. In places the lower part of the C horizon con-
tains a few threads and soft masses of segregated lime.

Abac-Twin Creek complex, steep (AA).—This complex
consists of Abac loam and Twin Creek silty clay loam.
The soils have the profiles described as representative of
their respective series. Slopes are 15 to 45 percent.

A typical area is about 65 percent Abac loam, 25 per-
cent Twin Creek silty clay loam, and 10 percent other
soils. Abac loam is on the ridges and divides where the
slope is 15 to 20 percent, and Twin Creek silty clay
loam is on the smooth middle foot slopes and in swales
where the slope is 8 to 15 percent. Included with these
soils in mapping are deep soils on stream bottoms and
terraces in narrow valleys and small areas of shallow
soils overlying hard rock on broad divides between valley
drainageways. The drainage pattern is dendritic. Stream
channels are narrow, and in most places have cut into
the bedrock below the deep alluvium. The erosion hazard
is slight, and runoff is medium. ]

Soils of this complex are used for grazing. Scattered
pine trees and juniper grow on the Abac soil. Capability
unit VIe-1, dryland. Abac soil in Shallow range site, 15
to 19 inches precipitation, and windbreak group 3. Twin
Creek soil in Silty range site, 15 to 19 inches precipita-
tion, and windbreak group 1. ] .

Abac-Windham association, steep (AB).—This associa-
tion consists of Abac loam and Windham cobbly clay
loam. Slopes are 15 to 45 percent.

A typical area is about 60 percent Abac loam, 35 per-
cent Windham cobbly clay loam, and 5 percent other
soils. The Abac soil is on escarpments and steep divides,
and the Windham soil is on smooth alluvial fans and
terrace remnants. The included soils are similar to Abac
and Windham soils. They occupy small, irregularly
shaped areas 5 acres or less in size. ]

This association occurs along narrow drainageways.
The drainage pattern is dendritic. In some places stream
channels have cut into the bedrock. The hazard of ero-
sion is moderate, and runoff is medium. ]

The soils of this association are used for grazing and
wildlife habitat. Capability unit VIe-1, dryland. Abac
soil in Shallow range site, 15 to 19 inches precipitation,
and windbreak group 3. Windham soil in Silty range
site, 15 to 19 inches precipitation, and windbreak
group 1.

Absarokee Series

The Absarokee series consists of moderately deep,
gently sloping and strongly sloping, well-drained soils.
These soils formed in clayey residuum weathered from
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shale. Annual precipitation is 15 to 19 inches. The mean
annual soil temperature is 43° to 47° F., and the frost-
free period is 110 to 120 days. The natural vegetation
is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is dark
grayish-brown clay loam about 8 inches thick. The sub-
soil is 19 inches thick. It is brown clay in the upper 15
inches and light olive-gray clay in the lower 4 inches.

The substratum is pale-olive clay about 13 inches thick.

Hard stratified shale is at a depth of 35 inches.

The available water capacity i1s low or moderate, and
permeability is moderate. These soils are used for dry-
farmed crops and range.

Representative profile of Absarokee clay loam, 800 feet
north and 60 feet east of SW. corner of sec. 3, T. 5 S.,
R. 21 E.

A1—0 to 3 inches, dark grayish-brown (2.5Y 4/2) clay loam,
very dark grayish brown (2.5Y 3/2) moist; weak,
fine, granular structure; soft, friable, nonsticky and
nonplastic; few fine and many very fine roots; com-
mon very fine pores; neutral; abrupt boundary.

B21t—3 to 9 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) moist and coatings of very dark grayish
brown (10YR 3/2) moist; weak prismatic structure
parting to moderate, medium and fine, angular
blocky ; slightly hard, friable, sticky and plastic; few
fine and many very fine roots; many very fine pores;
thick prominent clay films; few hard chert frag-
ments; neutral; gradual boundary.

B22t—9 to 18 inches, brown (10YR 5/3) clay, brown (10YR
4/3) moist and coatings of dark grayish brown
(10 YR 4/2) moist; strong prismatic structure part-
ing to strong, medium and fine, angular blocky;
hard, friable, sticky and plastic; common very fine
roots; many very fine pores; thick prominent clay
films; few hard chert fragments; neutral; abrupt
boundary. :

B3ca—18 to 22 inches, light olive-gray (5Y 6/2) clay, olive
(5Y 5/3) moist; strong prismatic structure parting
to strong, medium and fine, angular blocky; hard,
friable, sticky and plastic; common compressed micro
roots; common very fine pores; few lime pockets,
splotches, and seams; prominent clay films; strongly
effervescent ; moderately alkaline; gradual boundary.

Clea—22 to 28 inches, pale-olive (5Y 6/3) clay, light olive
gray (5Y 6/2) moist; massive; hard, friable, sticky
and plastic; very fine roots and pores; lime specks,
pockets, seams, and splotches; strongly effervescent;
moderately alkaline; gradual boundary.

C2ecs—28 to 35 inches, pale-olive (5Y 6/3) clay, olive (5Y
5/8) moist; massive; hard, friable, sticky and plas:
tic; very few very fine roots and pores; fine shale
fragments; many gypsum crystals; strongly effer-
vescent ; moderately alkaline; abrupt boundary.

R—35 ‘in]c]h;zs, pale-olive (5Y 6/3) hard, stratified bedded
shale. .

T‘he B2t horizon is 40 to 45 percent clay. Depth to the C
horizon ranges from 15 to 30 inches. Gypsum crystals are
below a depth of 35 inches.

Absarokee elay loam, 2 to 4 percent slopes {Ac).—This

gently sloping and undulating soil is on uplands. It has’

the profile described as representative of the series.

A typical area is about 90 percent Absarokee clay
loam and 10 percent included Macar, Cabba, and Sin-
nigam clay loams. The Macar soil is in narrow swales,
and Cabba and Sinnigam soils are on convex ridges and
narrow divides. Areas are irregular in shape and are
5 acres or less in size. The drainage pattern is dendritic.
Streamways are smooth and U-shaped, and in places
stream channels have cut into the bedrock. Runoff is
medium, and the hazard of erosion is slight.

This soil is used for small grain and grass. About 95
percent of the acreage is cultivated, and the rest is range.
Capability unit ITe-2, dryland; Clayey range site, 15 to
19 inches precipitation; windbreak group 2.

Absarokee clay loam, 4 to 8 percent slopes (Ad).—This
soil is on uplands. Runoff is medium, and the hazard of
erosion is moderate. About 90 percent of the acreage is
used for small grain, and the rest is range. Capability
unit I11Ie-2, dryland; Clayey range site, 15 to 19 inches
precipitation; windbreak group. 2.

Absarokee clay loam, 8 to 15 percent slopes (Ae).—
This rolling soil is on uplands. Runoff is medium, and
the hazard of erosion is moderate. About 85 percent of
the acreage is used for small grain, and the rest is range.
Capability unit IVe-2, dryland; Clayey range site, 15
to 19 inches precipitation; windbreak group 2.

Absarokee-Cabba clay loams, 4 to 8 percent slopes
{Af.—These soils are on uplands. The Cabba soil has a
profile similar to the one described as representative of
1ts series, but the surface layer is clay loam.

A typical area is about 70 percent Absarokee clay -
loam, 25 percent Cabba clay loam, and 5 percent Rentsac
and Sinnigam soils. The Absarokee clay loam is on the
broad smooth divides, in swales, and on foot slopes be-
low and surrounding the Cabba soils. The Cabba clay
loam is on the narrow convex ridges and knolls. Rentsac
and Sinnigam soils are on narrow convex ridges that
traverse the unit. Areas are irregular in shape and are
5 acres or less in size. Drainageways are smooth and
U-shaped. Some streams are cutting new channels. The
drainage pattern is dendritic. Runoff is medium, and
the hazard of erosion is slight.

About 80 percent.of the acreage is cultivated, and the
rest is used for range. Capability unit ITITe-2, dryland.
Absarokee clay loam in Clayey range site, 15 to 19 inches
precipitation, and windbreak group 2. Cabba clay loam
in Shallow range site, 15 to 19 inches precipitation, and
windbreak group 3.

Absarokee-Cabba clay loams, 8 to 15 percent slopes
(Ag).—These strongly sloping and rolling soils are on up-
lands. The Cabba soil has a profile similar to the one
described as representative of its series, but the surface
layer is clay loam.

Runoff is medium, and the hazard of erosion is mod-
erate. About 70 percent of the acreage is cultivated, and
the rest is range. Capability unit IVe-2, dryland. Ab-
sarokee clay loam in Clayey range site, 15 to 19 inches
precipitation, and windbreak group 2. Cabba clay loam
in Shallow range site, 15 to 19 inches precipitation, and
windbreak group 3. :

Absarokee-Shane clay loams, 6 to 15 percent slopes
[Ah).—These soils are along narrow stream valleys on
uplands. A typical area is about 50 percent Absarokee
clay loam. 40 percent Shane clay loam, and 10 percent
Cabba and Rentsac soils.

Absarokee clay loam is on the upper slopes, and Shane
clay loam is on the lower. The Cabba and Rentsac soils
arc on knolls and narrow ridges in scattered, irregularly
shaped areas. The meandering stream channe! has cut
deeply into the bedrock; consequently fields are irregu-
lar in shape. The drainage pattern is dendritic. Runoff
is medium, and the hazard of erosion is moderate.

These soils are used for dryfarmed wheat, barley,
and alfalfa, and for pasture and range. Capability unit
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IVe—Q, dryland ;. Clayey range site, 15 to 19 inches pre-
cipitation; windbreak group 2.

Absarokee-Sinnigam clay loams, 4 to 8 percent slopes
[Ak).—These sloping and gently rolling soils are on up-
lands. The Sinnigam soil has a profile similar to the one
described as representative of its series, but the surface
layer 1s clay loam.

A typical area is about 70 percent Absarokee clay
loam, 25 percent Sinnigam clay loam, and 5 percent
Cabba and Rentsac soils that are in areas of less than
5 acres in size. The Absarokee clay loam is on broad
divides and narrow foot slopes. The Sinnigam -clay
loam is on narrow convex divides and knolls. Sandstone
crops out in a few small places in areas of Rentsac and
Sinnigam soils. The drainage pattern is dendritic.
Stream channels cut deeply into the bedrock. Runoff is
medium, and the hazard of erosion is moderate.

These soils are used for small grain and grass. About
75 percent of the acreage is cultivated, and the rest is
range. Capability unit ITTe-2, dryland. Absarokee clay
loam in Clayey range site, 15 to 19 inches precipitation,
and windbreak group 2. Sinnigam clay loam in Shallow
range site, 15 to 19 inches precipitation, and windbreak
group 3.

Absarokee-Sinnigam clay loams, 8 to 15 percent
slopes (Am).—These strongly sloping and rolling soils are
on uplands. The Sinnigam soil has a profile similar to
the one described as representative of its series, but the
surface layer is clay loam.

Runoff is medium, and the hazard of erosion is mod-
erate. About 65 percent of the acreage is cultivated; the
rest is range. Capability unit IVe-2, dryland. Absarokee
clay Joam in Clayey range site, 15 to 19 inches precipi-
tation, and windbreak group 2. Sinnigam clay loam in
Shallow range site, 15 to 19 inches precipitation, and
windbreak group 3.

Adel Series

The Adel series consists of deep, nearly level to gently
sloping, well-drained soils. These soils formed in deep
alluvium. Annual precipitation is 15 to 19 inches. Mean
annual soil temperature is 40° to 45° F., and the frost-
free period is 60 to 90 days. The natural vegetation is
cool-season mixed grasses and forbs and trees.

_In a representative profile the surface layer is black

silty clay loam in the upper 18 inches and very dark
gray between 18 and 28 inches. The underlying material
is grayish brown and extends to a depth of more than
60 inches. The upper part is clay loam, and the lower
part is gravelly clay loam.

The available water capacity is high, and perme-
ability is moderate. These soils are used for small grain,
alfalfa, and pasture grasses. They can be cultivated in-
tensively. Crops respond to the application of lime.
About 95 percent of the acreage is hay meadow; the
rest is stands of aspen trees and willow groves.

Representative profile of Adel silty clay loam, 800 feet
east and 1,000 feet north of W14 corner of sec. 33, T.
6 S, R. 20 E.

A11—0 to 3 inches, black (10YR 2/1) silty clay loam, very

dark gray (10YR 3/1) moist and coatings of black

(10YR 2/1) moist; moderate, medium and fine, angu-
lar blocky structure; soft, friable, sticky and plastic;

many fine and very fine roots; slightly acid; clear
wavy boundary.
A12—3 to 18 inches, black (10YR 2/1) silty clay loam, very
dark gray (10YR 3/1) moist and coatings of black
(10YR 2/1) moist; moderate, medium and fine, angu-
lar blocky structure; slightly hard, friable, very
sticky and very plastic; commorn very fine roots and
pores; mildly alkaline; clear, wavy boundary.
A13—18 to 23 inches, very dark gray (5Y 5/1) clay loam,
very dark gray (10YR 3/1) moist and mottles of
dark brown (7.5YR 4/4) moist; moderate, medium
and fine, angular blocky structure; slightly hard, fri-
able, sticky and plastic; few very fine roots and
pores; mildly alkaline; clear, wavy boundary.
C1—-23 to 31 inches, grayish-brown (10YR 5/2) clay loam,
grayish brown (10YR 5/2) moist mottled with dark
brown (7.5YR 4/4) moist; massive; hard, friable,
sticky and plastic; very few, very fine roots and
pores; mildly alkaline; gradual, wavy boundary.
(C2—31 to 60 inches, grayish-brown (10YR 5/2) gravelly clay
loam, grayish brown (10YR 5/2) moist mottled with
dark brown (7.5Y 4/4) moist; massive; hard, friable,
sticky and plastic; 15 to 25 percent gravel and
cobblestones ; mildly alkaline.

The A horizon is black to very dark gray and is 20 to 36
inches thick. In places this soil contains a few pebbles and
stones.

Adel silty clay loam, 0 to 4 percent slopes (An).—This
gently sloping and undulating soil is on stream terraces
and fans and on foot slopes along the stream valleys. It
has the profile described as representative of the series.

A typical area is about 95 percent Adel silty clay
loam, and 5 percent other soils that are similar to this
soil. These included soils are in irregularly shaped areas
about 5 acres in size. Stream valleys and branching
drainageways form a dendritic pattern. In some places
stream channels have cut deeply into the soil. Runoff is
slow, and the hazard of erosion is slight.

This soil is used for small grain, alfalfa, meadow hay,
and pasture grasses. About 95 percent of the acreage is
used for meadow hay and pasture. Aspen trees and
willows line the streambanks. Capability unit IVe-3, ir-
rigated, and IVe-5, dryland; Clayey range site, 15 to 19
inches precipitation; windbreak group 6.

Adel silty clay loam, 4 to 8 percent slopes (Ao).—This
gently sloping and gently rolling soil is on fans and
foot slopes along the sides of stream valleys.

Runoff is medium, and the hazard of erosion is mod-
erate. About 80 percent of the acreage is used for mea-
dow hay; the rest is used for irrigated pasture and
small grain. Aspen trees and willows grow along the
streambanks. Capability unit IVe-3, irrigated, and
IVe-5, dryland; Clayey range site, 15 to 19 inches pre-
cipitation; windbreak group 6.

Alice Series

The Alice series consists of deep, nearly level to
strongly sloping, well-drained soils. These soils formed
in material weathered from limy, very soft sandstone
bedrock. Annual precipitation is 15 to 19 inches. The
mean annual soil temperature ranges from 38° to 45° I,
and the frost-free period is from 110 to 120 days. The
natural vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is grayish-
brown fine sandy loam.The subsoil is brown fine sandy
loam about 13 inches thick. The substratum is 25 inches
of pale-brown fine sandy loam. Soft sandstone is at a
depth of 45 inches.
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The available water capacity is low or moderate, and
permeability is moderately rapid. These soils are used
only for range.

Representative profile of Alice fine sandy loam, 200
feet north and 1,560 feet east of the SW. corner of sec.
36, T. 9 S, R. 24 E.

Al1—0 to 7 inches, grayish-brown (10YR 5/2) fine sandy
- loam, very dark grayish brown (10YR 3/2) moist;
weak, fine, crumb structure; soft, friable, nonsticky
and nonplastic; many fine roots; many fine pores;
neutral ; gradual boundary.

B21—7 to 14 inches, brown (10YR 5/3) fine sandy loam,
dark brown (10YR 4/3) moist; weak prismatic struc-
ture parting to weak, medium and fine, angular
blocky ; soft, friable, nonsticky and nonplastic; many
fine roots and pores; neutral; gradual boundary.

B22—-14 to 20 inches, brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak prismatic strue-
ture parting to weak, medium and fine, angular
blocky; slightly hard, friable, nonsticky and non-
plastic; many fine roots and pores; neutral ; gradual
boundary.

C1—20 to 45 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) moist; massive; slightly hard,
friable, nonsticky and nonplastic; many very fine
roots and pores; weakly effervescent; slightly alka-
line; clear, wavy boundary.

(C2—45 inches, yellowish to gray soft sandstone.

Depth to soft sandstone ranges from 40 inches to more than
60 inches. Typically the B horizon is fine sandy loam, and
less commonly loamy very fine sand that is less than 18 per-
cent clay. The C horizon ranges from very fine sandy loam
to loamy very fine sand.

Alice fine sandy loam, 0 to 8 percent slopes (Ar).—This
soil is on fans and terraces. It has the profile described
as representative of the series. :

A typical area is about 95 percent Alice fine sandy
loam and 5 percent Rentsac and Cabba soils. The Rent-
sac and Cabba soils are on narrow ridgetops and knolls
throughout the unit. Areas are irregular in shape and
less than 5 acres in size.

Runoff is slow, and the hazard of erosion is slight.
The drainage pattern is dendritic. Stream channels have
cut deeply into the bedrock in many places. This soil is
used for range. Capability unit IVe-2, dryland; Sandy
range site, 15 to 19 inches precipitation; windbreak
group 5.

Alice fine sandy loam, 8 to 15 percent slopes (As).—
This soil is on uplands. Runoff is slow, and the hazard
of erosion is moderate.

This soil is used as range. Capability unit IVe-2, dry-
land; Sandy range site, 15 to 19 inches precipitation;
windbreak group 5.

Allentine Series

The Allentine series consists of deep, well-drained al-
kali soils on valley floors. These soils formed in deep

alluvium. Annual precipitation is 10 to 14 inches. The.

mean annual soil temperature is 48° or 49° F., and the
frost-free period is 110 to 120 days. The natural vegeta-
tion is mixed grasses, greasewood, and sagebrush.

In a representative profile the surface layer is light
brownish-gray and grayish-brown clay loam about 5
inches thick. The subsoil is about 6 inches thick. The
upper 4 inches is grayish-brown clay, and the lower part
is light brownish-gray clay. The substratum is gray and
olive gray and extends to a depth of more than 60 inches.
The upper 12 inches is clay, and the lower part is strati-

fied silt, fine sandy loam, and clay that is high in con-
tent of gypsum crystals.

The available water capacity is moderate, and per-
meability is very slow. These soils are used for grazing.
The high content of salts limits the variety of plants that
can be grown.

Representative profile of Allentine clay loam, 200 feet
west and 1,840 feet north of S14 corner of sec. 9, T. 7 S,
R. 22 E.

A1—0 to 2 inches, light brownish-gray (2.5Y 6/2) clay loam,
dark grayish brown (2.5Y 4/2) crushed and moist;
weak platy structure parting to fine granular; soft,
friable, slightly sticky and plastic; few fine and very
fine roots and pores; strongly effervescent; moder-
ately alkaline; abrupt, smooth boundary.

AB—2 to 5 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) crushed and moist; weak,
medium and fine, subangular blocky structure; hard.
friable, sticky and plastic; common very fine roots
and pores; strongly effervescent; moderately alka-
line; gradual, wavy boundary.

B2t—5 to 9 inches, grayish-brown (2.5Y 5/2) clay, grayish
brown (2.5Y 5/2) crushed and moist; moderate pris-
matic structure parting to medium and fine sub-
angular blocky; extremely hard, friable, sticky and
plastic; few very fine roots and pores; very strongly
effervescent; moderate]y alkaline; gradual, wavy
boundary.

B3ca—9 to 11 inches, light brownish-gray (2.6Y 6/2) clay,
olive gray (8Y 5/2) crushed and moist; weak pris-
matic structure parting to weak, fine and medium,
subangular blocky; extremely hard, friable, sticky
and plastic; few very fine roots and pores; very
strongly effervescent; few distinet threads and seams
of segregated lime; moderately alkaline; gradual,
wavy boundary.

Clca—11 to 23 ‘inches, gray (5Y 5/1) clay, olive gray (5Y
5/2) crushed and moist; weak prismatic structure
parting to weak, medium, subangular blocky; ex-
tremely hard, friable, sticky and plastic; few very
fine roots and pores; very strongly effervescent;
abundant salt and gypsum crystals; strongly alka-

: line; gradual, wavy boundary.

C2cs—23 to 60 inches, olive-gray (5Y 5/2) stratified silt, fine
sandy loam, and clay that has a high content of salt
and gypsum crystals; strata range from 14 to 1
inch in thickness; strongly effervescent; strongly
alkaline.

The B2t horizon is 50 to 60 percent clay. It has blocky,
prismatic blocky, or columnar blocky structure of a moderate
or strong grade. The C horizon is 30 to 50 percent clay and
more than 15 percent exchangeable sodium in places above
a depth of 60 inches.

Allentine clay loam, 2 to 4 percent slopes (At),.—This
soil is on valley floors. It has the profile described as
representative of the series.

A typical area is about 90 percent Allentine clay loam
and 10 percent included soils that are similar to this
soil. Areas are in irregular patterns and are about 5 acres
or less in size. Stream channels, which cross the unit, are
cut deeply into the soil. The hazard of erosion is slight,
and runoff is medium. :

The soil is used for limited grazing. The high content
of salts limits the variety and growth of plants. Only
salt-tolerant plants grow. Capability unit VIs-1, dry-
land ; Dense Clay range site, 10 to 14 inches precipitation;
windbreak group 11.

Alluvial Land

Alluvial land (AU) is in old abandoned river channels
and on recent flood plains and has slopes of less than 4
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percent. It is either too wet or too gravelly to be culti-
vated. It commonly supports dense thickets of willows,
groves of cottonwood trees, herbaceous plants, and small
meadows. Capability unit VIs-1, dryland; Shallow to
Gravel range site, 15 to 19 inches precipitation; wind-
break group 9.

Armington Series

The Armington series consists of deep, moderately
steep and hilly, well-drained soils. These soils formed in
clay residuum weathered from red clay shale. Annual
precipitation is 15 to 19 inches. The mean annual soil
temperature ranges from 41° to 46° F., and the frost-
free period is 90 to 115 days. The natural vegetation is
mixed grasses, forbs, shrubs, and scattered pines.

In a representative profile the surface layer is reddish-
brown silty clay about 4 inches thick. The subsoil is 29
inches thick. It is a reddish-brown clay in the upper 7
inches and weak-red clay in the lower 22 inches. The
substratum is red clay to a depth of 60 inches or more.

The available water capacity is moderate, and per-
meability is very slow. These soils are used for range and
recreation.

The Armington soils in the Carbon County Area are
mapped only with Lap soils,

Representative profile of Armington silty clay, 2,300
feet east and 500 feet south of NE. corner of sec. 22, T.
7S, R. 29 E.

A1—0 to 4 inches, reddish-brown (5YR 4/3) silty clay, dark
reddish brown (5YR 3/3) moist; weak, thick, platy
structure parting to strong, very fine, subangular
blocky; hard, firm, very sticky and plastic; common
fine and very fine roots; few medium roots; 10 per-
cent limestone, chert, and shale fragments; mildly
alkaline; gradual boundary. .

Bl—4 to 11 inches, reddish-brown (5YR 4/3) clay, dark
reddish brown (5YR 3/3) moist; moderate, fine,
prismatic structure parting to strong, fine and me-
dium, blocky; hard, firm, sticky and plastic; few
very fine, fine, and medium pores; common fine and
medium tubular pores, and root channels; strongly
effervescent; moderately alkaline; clear boundary.

B21—11 to 16 inches, weak-red (10R 4/4) clay, red (10R 4/6)
moist ; moderate, fine, prismatic structure parting to
strong, fine and medium, blocky; very hard, firm,
very sticky and very plastic; few very fine, fine, and
medium roots; common fine and medium tubular root
channels; 10 percent limestone and chert fragments;
strongly effervescent; moderately alkaline; gradual
boundary. .

B22—16 to 33 inches, weak-red (10R 4/4) clay, red (10R 4/6)
moist; strong, medium and coarse, prismatic struc-
ture parting to strong, coarse, blocky; few slicken-
sides; extremely hard, very firm, sticky and plastic;
few roots, mainly between peds; few. fine and me-
dium tubular pores; strongly effervescent, few lime
splotches that have diffuse boundaries; moderately
alkaline; gradual boundary.

C—33 to 60 inches, red (10R 5/6) clay, red (10R 4/6) moist:
massive; extremely hard, very firm, very sticky and
very plastic; very few roots; few fine pores; strongly
efferveseent ; moderately alkaline. )

Depth to shale, mudstone, or claystone ranges from 48 to
60 inches. The surface layer ranges from 8 to 12 inches in
thickness. The C horizon contains a few lime segregations
in places.

Bearmouth Series

The Bearmouth series consists of deep, nearly level to
gently sloping, well-drained soils. These soils formed in

gravelly alluvium. Annual precipitation is 15 to 19 inches.
‘The mean annual soil temperature is 45° to 47° F., and
the frost-free period is 90 to 110 days. The natural vege-

'tation is meadow grasses, willows, and cottonwoods.

In a representative {;roﬁle the surface layer is dark
grayish-brown very cobbly loam about 7 inches thick.
The underlying material 1s 53 inches of dark grayish-
brown very gravelly and cobbly loamy sand.

The available water capacity is very low, and per-
meability is rapid. These soils are used for meadow, hay,
and pasture. )

The Bearmouth soils in the Carbon County Area are
mapped only with Maurice soils.

Representative profile of Bearmouth very cobbly loam
in an area of Maurice-Bearmouth complex, 1,600 feet west
and 1,250 feet north of SE. corner of sec. 20, T. 5 S.,
R. 21 E.

Al1—0 to 7 inches, dark grayish-brown (10YR 4/2) very
‘ cobbly loam, black (10YR 2/1) moist; weak granu-
lar structure; soft, very friable, nonsticky and non-
plastic; many fine and 'very fine roots; neutral; 60
percent stones, cobblestones, and gravel; clear, wavy
boundary.

IIC—7 to 60 inches, dark grayish-brown (10YR 4/2) very

‘ gravelly and cobbly loamy sand, black (10YR 2/1)
moist ; single grained; 70 to 80 percent stones, cobble-
stones, gravel, and coarse sand; neutral.

Content of coarse fragments ranges from 35 to 80 percent
throughout the profile. During the irrigation season the water
table is within a depth of less than 20 inches.

Bowbac Series

The Bowbac series consists of gently sloping to strongly
sloping, well-drained soils that are moderately deep over
fractured sandstone. These soils formed in loamy re-
siduum weathered from calcareous sandstone. Annual
precipitation is 5 to 9 inches. The mean annual soil tem-
perature is 47° to 49° F., and the frost-free period is
110 to 130 days. The natural vegetation is mixed grasses,
forbs, and sagebrush. )

In a representative profile the surface layer is light-
gray loam about 5 inches thick. The subsoil is about 18
inches thick. The upper 13 inches is yellowish-brown
clay loam, and the lower 5 inches is brownish-yellow
clay loam. The upper 13 inches of the substratum is light
yellowish-brown, fractured sandstone, and the lower part
1s light-gray fractured sandstone. Hard consolidated
sandstone is at a depth of 58 inches. .

The available water capacity is low, and permeability
is moderate. All the acreage is used for range.

Representative profile of a Bowbac loam, 1,800 feet
north and 1,000 feet east of SW corner of sec. 33, T. 9 S.,
R. 24 E.

Al—0 to 5 inches, light-gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; weak platy structure part-
ing to moderate granular; soft, friable, nonsticky
and nonplastic; many very fine roots and pores;
many clear and stained sand and silt grains; neutral;
clear boundary.

B2t—5 to 18 inches, yellowish-brown (10YR 5/4) clay loam,
dark yellowish brown (10YR 4/4) moist; moderate
prismatic structure parting to moderate, medium
and fine, angular blocky; hard, friable, sticky and
plastic; common very fine roots; many very fine
pores; distinet clay films; root holes have smooth
surfaces; mildly alkaline; gradual boundary.

B3ca—18 to 28 inches, brownish-yellow (10YR 6/6) clay
loam, yellowish brown (10YR 5/4) moist; moderate,
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medium and fine, angular blocky structure; hard,
friable, sticky and plastic; common very fine roots;
many very fine pores; few, fine, distinet lime mottles;
a crust of lime on underside of sandstone frag-
ments; slightly effervescent; moderately alkaline;
abrupt boundary.

Clca—23 to 36 inches, light yellowish-brown (10YR 6/4)
fractured sandstone, brownish yellow (10YR 6/6)
moist; massive; extremely hard, firm, slightly sticky
and plastic; few very fine roots along bedding
planes; common very fine pores; many, medium,
distinct, white threads and seams of lime; strongly
effervescent ; moderately alkaline; gradual boundary.

C2—36 to 58 inches, light-gray (10YR 7/2) fractured sand-
stone, pale brown (10YR 6/3) moist; massive; ex-
tremely hard, friable, slightly sticky and plastic;
very few fine roots along bedding planes; white
specks of lime; moderately effervescent; moderately
alkaline; gradual boundary.

R—58 to 60 inches, light yellowish-brown (10YR 6/4) con-
solidated sandstone, brownish yellow (10YR 6/6)
moist; massive; soft in places, extremely hard on
exposure; few lime specks; slightly effervescent.

Roots penetrate the sandstone only through the fractures.
Depth to weakly consolidated sandstone ranges from 20 to 40
inches. The B2t horizon is light clay loam, sandy clay loam,
or loam that is more than 20 percent fine and medium sand
and less than 10 percent coarse and very coarse sand.

Bowbac loam, 2 to 4 percent slopes (Bb).—This soil is
on foot slopes and in swales in the uplands. It has the
profile described as representative of the series.

A typical area is about 90 percent Bowbac loam and
10 ‘percent included Torchlight clay and Travessilla silt
loam. Areas of Torchlight clay and Travessilla silt loam
are irregular in shape and are less than 5 acres in size.
The drainage pattern is dendritic. In some places stream
channels have cut deeply into the bedrock. The hazard
of erosion is slight, and runoff is slow.

This soil is used for summer grazing. Capability unit
Vle-1, dryland; Silty range site, 5 to 9 inches precipi-
tation; windbreak group 2.

Bowbac loam, 4 to 8§ percent slopes (Bc).—This soil is
on upland foot slopes and divides. The hazard of erosion
is moderate, and runoff is medium.

All the acreage is used for range. Thick stands of
sagebrush are typical. Capability unit VIe-1, dryland;
Silty range site, 5 to 9 inches precipitation; windbreak
group 2.

Bowbac loam, 8 to 15 percent slopes |Bd).—This soil is
on upland foot slopes and divides. The hazard of erosion
is moderate, and runoff is medium.

All the acreage is used for range. Thick stands of sage-
brush are typical. Capability unit VIe-1, dryland; Silty
range site, 5 to 9 inches precipitation; windbreak group 2.

Bowbac-Harvey loams, 2 to 4 percent slopes (Bh).—
This complex is on fans and foot slopes. A typical area
is about 60 percent Bowbac loam, 85 percent Harvey
loam, and 5 percent other soils that are similar to these
soils. The Bowbac loam is on the smooth upland foot
slopes. The Harvey loam is on the smooth divides and
small terrace remnants. Areas of the included soils are
5 acres or less in size.

These soils are moderately deep along the narrow
drainageways. In some places the stream channels have
cut deeply into the bedrock. Runoft is slow, and the
hazard of erosion is slight.

These soils are used for grazing and wildlife. Capa-
bility unit VIe-1, dryland. Bowbac soil in Silty range

site, 5 to 9 inches precipitation, and windbreak group 2.
Harvey soil in Limy range site, 5 to 9 inches precipita-
tion, and windbreak group 7.

Bowbac-Travessilla complex, 4 to 8 percent slopes
(Bm).—This complex is on uplands. A typical area is about
55 percent Bowbac loam, 35 percent Travessilla soils, and
10 percent soils that are similar to these soils. The Bow-
bac loam is on the smooth middle foot slopes and divides.
The Travessilla soil is on narrow divides, knobs, and
ridge points. Areas of the included soils are irregular in
shape and are less than 10 acres in size.

Stream channels have cut deeply into the bedrock of
most drainageways. Runoff is medium, and the hazard
of erosion is slight.

Soils of this complex are used for grazing and wildlife.
Capability unit VIs-1, dryland. Bowbac soil in Silty
range site, 5 to 9 inches precipitation, and windbreak
group 2. Travessilla soil in Shallow range site, 10 to 14
inches precipitation, and windbreak group 3.

Bowbac-Torchlight association, undulating (BT).—
This association consists of soils on fan terraces and foot
slopes. Slopes are 2 to 8 percent.

A typical area of this association is about 60 percent
Bowbac loam, about 30 percent Torchlight soils, and -
about 9 percent soils that are similar to these soils. The
Bowbac loam is on the smooth foot slopes and divides.
The Torchlight soil is on the valley floors of the drainage-
ways. Areas of the included soils are irregular in shape
and are 5 acres or less in size. Sandstone crops. out on
the ridge points and narrow divides. In places these out-
crops make up about 1 percent of this association.

Stream channels have cut into the bedrock. The drain-
age pattern is dendritic. Runoff is medium, and the
hazard of erosion is moderate.

The soils of this association are used for summer graz-
ing and wildlife. Capability unit VIs-1, dryland. Bow-
bac soil in Silty range site, 5 to 9 inches precipitation,
and windbreak group 2. Torchlight soil in Dense Clay
range site, 5 to 9 inches precipitation, and windbreak
group 11.

Bynum Series

The Bynum series consists of moderately steep or steep,
well-drained soils that are moderately deep over weath-
ered shale. These soils formed in clay loam residuum
weathered from calcareous, weakly consolidated clay
shale, siltstone, and sandstone bedrock. Annual precipi-
tation is 15 to 22 inches. The mean annual soil tempera-
ture is 39° or 40° F., and the frost-free period is 70 to
110 days. The natural vegetation is mixed grasses, forbs,
and shrubs. ' '

In a representative profile the surface layer is grayish-
brown sandy clay loam about 7 inches thick. The subsoil
is 23 inches thick. It is brown sandy clay loam in the
upper 10 inches and brown clay loam in the lower
13 inches. The substratum is light olive-gray stratified
sandstone, claystone, and siltstone. )

The available water capacity is low, and permeability
is moderate. These soils are used mainly for range.

The Bynum soils in the Carbon County Area are
mapped with Heath, Thiel, and Woodrock soils. )

Representative profile of Bynum sandy clay loam in an
area of Woodrock-Bynum association, hilly, 1,320 feet
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south and 200 feet west of NE. corner of sec. 29, T. 7 S.,

R. 20 E.

Ap—0 to 7 inches, grayish-brown (10YR 5/2) sandy clay
loam that is high in content of granite sand, very
dark grayish brown (10YR 3/2) crushed and moist;
weak, fine, granular structure; soft, friable, slightly
sticky and nonplastic; many fine and very fine roots
and pores; mildly alkaline; clear, wavy boundary.

B21—7 to 17 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 3/3) crushed and moist; weak
prismatic structure parting to weak, medium and
fine, angular blocky ; hard, friable, sticky and plastic;
few very fine roots and pores; mildly alkaline;
gradual, wavy boundary.

B22—17 to 30 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; weak prismatic structure
parting to weak, fine, angular blocky; hard, friable,
slightly sticky and plastic; few very fine roots and
pores; moderately alkaline; clear, wavy boundary.

C1—30 to 48 inches, light olive-gray (5Y 6/2), weathered,

stratified sandy and clayey shale mottled with

white (5Y 8/2); strata range from 4 to 6 inches
in thickness; strongly effervescent, strongly alka-
line; clear, wavy boundary. :

to 60 inches, light-gray to gray shale (5Y 6/1)

mottled with reddish brown (2.5YR 5/4) and yellow-

ish brown (10YR 5/6); massive; hard, very firm,

sticky and plastic; strongly effervescent, strongly
alkaline.

C2—48

Structure of the A horizon is granular, and texture is
sandy clay loam or clay loam. Depth to weathered bedrock
ranges from 20 to 40 inches. Fragments of the bedrock
material occur throughout the C horizon.

Cabba Series

The Cabba series consists of shallow, strongly sloping
and rolling, well-drained soils. These soils formed in
loamy residuum weathered from gray and yellowish-
brown, weakly consolidated claystone, siltstone, and sand-
stone beds. Annual precipitation is 15 to 19 inches. The
mean annual soil temperature is 43° to 46° F., and the
frost-free period is 90 to 120-days. The natural vegetation
is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is grayish-
brown silty clay loam about 5 inches thick. The under-
lying material is light brownish-gray clay loam in the
upper 10 inches and olive-brown silty clay loam in the
lower 3 inches. Unweathered shale is at a depth of about
18 inches.

The available water capacity is very low or low, and
permeability is moderately slow. These soils are used
mainly for range. A small acreage is in small grain.

Representative profile of Cabba silty clay loam in an
area of Shane-Cabba clay loams, 8 to 15 percent slopes,
700 feet south and 500 feet east of W1, corner of sec.
13, T. 4 S, R. 21 E.

A—O0 to 5 inches, grayish-brown (2.5Y 5/2) silty clay loam,
olive brown (2.5Y 4/4) moist; weak, fine, granular
or crumb structure; soft, friable, slightly sticky and
plastic; common very fine roots and very fine tubular
pores; very strongly effervescent, strongly alkaline;
clear, wavy boundary.

Cleca—5 to 15 inches, light brownish-gray (2.5Y 6/2) clay loam,
light olive brown (2.5Y 5/6) moist; weak, medium
and fine, blocky structure parting to fine blocky;
hard, friable, sticky and plastic; many very fine and
fine roots and very fine pores; very strongly effer-
vescent; few threads and soft lime in pockets,
strongly alkaline; clear, wavy boundary.

C2—15 to 18 inches, olive-brown (2.5Y 4/4) silty clay loam,
olive brown (2.5Y 4/4) moist; massive; stratified
layers of shale 14- to Y4-inch thick; hard, friable,
sticky and plastic; very strongly effervescent, mod-
erately alkaline; gradual, wavy boundary.

C3—18 to 30 inches, reworked silty and clayey shale ; €x-
tremely hard, friable, sticky and plastic; very
strongly effervescent, moderately alkaline.

The A horizon has a hue of 2.5Y to 10YR and a value
of 5 or 6 dry. It is clay loam or silty clay loam. Content of
organic carben is less than 2 percent.

Cabba-Rentsac complex, rolling (CA).—This complex
consists of Cabba silty clay loam and Rentsac soils. A
typical area is about 52 percent Cabba soils, 30 percent
Rentsac soils, 15 percent other soils, and 8 percent sand-
stone outcrop. The Cabba silty clay loam is on broad
ridges and narrow divides, and the Rentsac channery
loam 1is on convex ridge points and narrow divides.
Small areas of Shane clay loam, Absarokee clay loam,
and Macar clay loam on narrow foot slopes and valley
floors and in swales were included in mapping.

In most places stream channels have cut deeply into
the bedrock plain. Runoff is medium, and the hazard of
erosion is moderate. _

These soils are used mostly for range. Capability unit
VIs-1, dryland; Shallow range site, 15 to 19 inches pre-
cipitation ; windbreak group 3.

Castner Series

The Castner series consists of shallow, moderately
steep and steep, well-drained soils. These soils formed
in material weathered from hard sandstone bedrock. An-
nual precipitation is 15 to 19 inches. The mean annual
soil temperature is 42° to 45° F., and the frost-free pe-
riod is 90 to 110 days. The natural vegetation is mixed
grasses, forbs, and shrubs. )

In a representative profile the surface layer is dark
grayish-brown or brown channery loam about 8 inches
thick. The underlying layer is light-gray silt loam about
10 inches thick. Gray hard sandstone 1s at a depth of
18 inches.

The available water capacity is very low, and perme-
ability is moderately rapid. These soils are used only for
range.

The Castner soils in the Carbon County Area are
mapped only with Reeder and Wayden soils. )

Representative profile of Castner channery loam in an
area of Reeder-Castner association, rolling, 1,200 feet
west and 1,300 feet south of NE. corner of sec. 7, T. 6 S,,
R. 25 E.

A11—0 to 7 inches, dark grayish-brown (10YR 4/2) chan-
nery loam, dark brown (10YR 3/3) moist; fine gran-
ular structure; soft, friable, nonsticky and non- -
plastic; many fine and very fine root pores; 20
percent channers; neutral; gradual boundary.

A12—7 to 8 inches, brown (10YR 4/3) channery loam, dark
brown (10YR 3/3) moist; weak blocky structure
parting to fine granular; soft, friable, nonsticky 'and
nonplastic; many clear and stained sand grains;
many fine and very fine roots and pores; 20 percent
channers; mildly alkaline; clear, wavy boundary.

Cca—S8 to 18 inches, light-gray (10YR 7/2) silt loam, light
brownish gray (10YR 6/2) moist; massive; slightly
hard, friable, slightly sticky and nonplastic; many
fine and very fine roots and pores; 40 percent sand-
stone fragments; very strongly effervescent, few
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pockets of soft lime and lime coatings on underside
of fragments; moderately alkaline; abrupt boundary.
R—18 inches, gray hard sandstone.

Depth to sandstone bedrock ranges from 16 to 20 inches.

Charlos Series

The Charlos series consists of deep, nearly level to
gently sloping, well-drained soils. These soils formed in
loamy alluvium overlying sands and gravels on high out-
wash terraces. Annual precipitation is 15 to 19 inches.
The mean annual soil temperature is 43° to 46° I, and
the frost-free period is 90 to 110 days. The natural vege-
tation is mixed meadow grasses, forbs, and shrubs. Wil-
lows line the drainageways and irrigation ditches.

In a representative profile the surface layer is dark-
gray or dark grayish-brown loam about 6 inches thick.
The subsoil is about 11 inches of brown clay loam. The
substratum is brown gravelly clay loam 13 inches thick.
It is underlain by deep, very gravelly and stony material.

The available water capacity is moderate, and perme-
ability is moderate. These soils are used mostly for dry-
farmed and irrigated small grain, meadow grass, pasture,
and alfalfa. A small acreage is in range.

Representative profile of Charlos loam, 300 feet north
and 800 feet west of SE. corner of sec. 16, T. 7 S,
R. 20 E.

A11—0 to 8 inches, dark-gray (10YR 4/1) loam, very dark
brown (10YR 2/2) moist; weak, fine, granular
structure; soft, friable, nonsticky and nonplastic;
common fine and very fine roots and pores; medium
acid; clear, smooth boundary.

A12—-3 to 6 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; mod-
erate, medium and fine, granular structure; soft,
friable, nonsticky and nonplastic; common fine and
very fine roots and pores; medium acid; gradual
boundary. -

B21t—6 to 11 inches (10YR 5/3) clay loam, dark brown
(10YR 4/3) moist; weak prismatic structure part-
ing to moderate, medium and fine, subangular blocky ;
slightly hard, friable, sticky and plastic; thin dis-
tinet clay films; common very fine roots and pores;
medium acid; gradual boundary.

B22t—11 to 17 inches, brown (7.5Y 5/4) clay loam, dark
brown (7.5YR 4/4) moist; moderate prismatic struc-
ture parting to moderate, medium and fine, subangu-
lar blocky ; slightly hard, friable, sticky and plastic;
thin distinct clay films on ped faces; common very
fine roots and pores; few pebbles and coarse sand
particles; medium acid; gradual boundary.

C1—17 to 30 inches, brown (7.5YR 5/4) gravelly clay loam,
brown (7.5YR 4/4) moist; massive; slightly hard,
friable, sticky and plastic; few very fine roots and
common pores; 50 percent gravel; slightly acid;
gradual boundary.

IIC2—30 to 60 inches,

" boulders.

The A.horizon is loam or stony loam. The B2t horizon is
as much as 35 percent clay in some places. Some lime-coated
gravel is deep in the profile; elsewhere, the soil is medium
acid to neutral. Depth to sand and gravel ranges from 30 to
40 inches.

Charlos loam, 0 to 2 percent slopes (Cb).—This soil is
on high outwash terraces. It has the profile described as
representative of the series.

A typical area is about 95 percent Charlos loam and
5 percent Thiel cobbly loam and Heath clay loam. The
Charlos loam is on broad terraces and the upper part of
terrace edges. Thiel cobbly loam and Heath clay loam
are along the edges of terraces or in areas where terraces

gravelly sand, cobblestones, and

are only a few feet wide. Areas of the included soils are
irregular in shape and are 5 acres or less in size.

_ Drainageways are smooth and show very little cutting
into the gravelly alluvium in most places. Where the
stream leaves the terrace, it has cut deeply into the gravel
bleds. The hazard of erosion is very slight, and runoff is
slow.

Most of the acreage is used for dryfarmed and irri-
gated small grain, hay, and pasture. A small acreage is
used for range. Capability unit ITIs-3, irrigated and
ITs-2, dryland; Silty range site, 15 to 19 inches pre-
cipitation; windbreak group 1.

Charlos loam, 2 to 8 percent slopes (Cc).—This gently
sloping and undulating soil is on high outwash terraces.

Runoff is medium, and the hazard of erosion is slight.
This soil is used mainly for dryfarmed and irrigated
grain, hay, and pasture. Some areas are used for range.
Capability unit ITIe-3, irrigated and IITe-2, dryland;
Silty range site, 15 to 19 inches precipitation; wind-
break group 1.

Charlos loam, wet, 0 to 2 percent slopes (Cd).—This
soil is in low swales and drainageways in high outwash
terraces. Run-in and seepage of excess irrigation water
from soils in higher areas keep this soil wet.

Runoff is slow, and the hazard of erosion is slight.
This soil is used mainly for pasture. Trees and shrubs
grow in groves along drainageways. Capability unit
IIIw-1, irrigated; windbreak group 9. Not in a range
site.

Charlos stony loam, 0 to 4 percent slopes (Ce).—This
nearly level or undulating soil is on high outwash ter-
races. Its profile is similar to the one described as repre-
sentative of the series, but the surface layer has some
large stones. .

Runoff is slow, and the hazard of erosion is slight.
This soil is used for grazing. Capability unit ITIs-2,
dryland; Silty range site, 15 to 19 inches precipitation;
windbreak group 1.

Colby Series

The Colby series consists of deep, gently sloping and
strongly sloping, well-drained soils. These soils formed
in silty alluvium and wind-laid silty mantles deposited
over alluvium. Annual precipitation is 5 to 9 inches. The
mean annual soil temperature ranges from 49° to 54° F.,
and the frost-free period is 110 to 120 days. The natural
vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is 8 inches
of olive silt loam. The upper 12 inches.of the under-
lying material is light olive-gray silt loam, and the lower
492 inches is pale-olive silty clay loam and silt loam.

The available water capacity is high, and permeability
is moderate. These soils are used for small grain, hay,
and pasture.

Representative profile of Colby silt loam, 1,200 feet
west, and 700 feet south of E1/ corner of sec. 29, T. 6 S.,
R. 23 E.

Al1—0 to 8 inches, olive (5Y 5/3) silt loam, olive (5Y 4/8)
moist and coatings of olive (5Y 5/3) moist; weak,
fine, granular structure; soft, friable, nonsticky and
nonplastic; many fine roots and common very fine
roots and pores; strongly effervescent; moderately
alkaline; gradual, smooth boundary.
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C1—8 to 20 inches, light olive-gray (5Y 6/2) silt loam, olive
(BY 4/3) moist and coatings of olive gray (5Y 4/2)
moist ;- strong, coarse, prismatic structure parting to
moderate, medium and fine, angular blocky ; soft, fri-
able, nonsticky and nonplastic; many very fine roots;
common fine tubular pores; strongly effervescent;
moderately alkaline; gradual, wavy boundary.

(C2ca-—20 to 86 inches, pale-olive (5Y 6/3) silty clay loam,
olive (5Y 5/4) moist and coatings of olive (5Y 4/3)
moist; massive; slightly hard, friable, sticky and
plastic; few very fine roots and pores; distinct lime
mottles and segregations; violently effervescent; mod-
erately alkaline; clear boundary.

(C3—36 to 62 inches, pale-olive (5Y 6/3) silt loam, olive (5Y
5/4) moist; massive; stratified material % to %
inch thick; soft, friable, nonsticky and nonplastic;
very strongly effervescent; moderately alkaline.

Depth of the solum over any contrasting material ranges
from 50 to more than 72 inches. Depth to the Ceca horizon
ranges from 19 to 238 inches.

Colby silt loam, 2 to 4 percent slopes (Cf}.—This gently
sloping, undulating soil is in swales and low areas on
fans and foot slopes. It has the profile described as rep-
resentative of the series.

A typical area is about 95 percent Colby silt loani and
5 percent included areas of Haverson silty clay loam and
Heldt silty clay loam. Areas of the included soils are
irregular 1n shape and about 2 to 3 acres in size.

Runoff is slow, and the hazard of erosion is slight.
About half the acreage is used for hay pasture and small
grain under sprinkler irrigation; the other half is used
for grazing. Capability unit ITe-1, irrigated and IVe-6,
dryland; Silty range site, 5 to 9 inches precipitation;
windbreak group 1.

Colby silt loam, 4 to 8 percent slopes (Cg).—This soil
is on fans and foot slopes. Runoff is medium, and the
hazard of erosion is slight. About 40 percent of the
acreage is used for irrigated crops. The rest is used for
range. Capability unit IITe-1, irrigated and IVe-6, dry-
land ; Silty range site, 5 to 9 inches precipitation; wind-
break group 1.

Colby silt loam, 8 to 15 percent slopes (Ch).—This soil
is on fans and foot slopes. Runoff is medium, and the
hazard of erosion is moderate. About 90 percent of the
acreage is used for range, and the rest for pasture and
alfalfa hay. Capability unit IVe-1, irrigated and IVe-6,
dryland; Silty range site, 5 to 9 inches precipitation;
windbreak group 1.

Duncom Series

The Duncom series consists of shallow, rolling and
hilly, well-drained soils. These soils formed in gravelly
or channery residuum weathered from limestone. Annual
precipitation is 15 to 20 inches. The mean annual soil
temperature ranges from 87° to 42° F., and the frost-
free period is 40 to 50 days. The natural vegetation is
mixed short grasses, forbs, and shrubs.

In a representative profile the surface layer is dark-
brown or brown gravelly silt loam about 10 inches thick.
The underlying material is light-brown very channery
loam about 6 inches thick. Hard rock is at a depth of
16 inches.

The available water capacity is very low, and perme-
ability is moderate. These soils are used only for sum-
mer grazing, wildlife, and recreation.

518-701 O—T4——2

Representative profile of Duncom gravelly silt loam,
1,370 feet west and 200 feet north of SE. corner of sec.
35, T.7S.,R.25 E.

A11—0 to 7 inches, dark-brown (7.5YR 3/2) gravelly silt
loam, very dark brown (7.5YR 2/2) moist; weak,
fine, crumb structure; slightly hard, friable, non-
sticky and nonplastic; many fine and very fine roots
and pores; 15 percent flat limestone fragments;
weakly effervescent; mildly alkaline; clear, wavy
boundary.

A12—7 to 10 inches, brown (7.5YR 4/2) gravelly silt loam,
dark brown (7.5 YR 8/2) moist; medium subangular
blocky structure; slightly hard, friable, nonsticky
and nonplastic; 12 percent clay by field estimate;
common very fine roots and pores; 15 percent fiat
limestone fragments; slightly effervescent; mildly
alkaline; clear, wavy boundary.

(02—10 to 16 inches, light-brown (7.5YR 6/4) very channery
loam, brown (7.5YR 4/4) moist; massive; hard, fri-
able, nonsticky and nonplastic; few very fine roots
and pores; 60 percent coarse fragments; violently
effervescent ; moderately alkaline; abrupt boundary.

R—16 inches, hard gray limestone.

. I;epth to hard limestone bedrock ranges from 12 to 20
mncnes.

These Duncom soils contain slightly more coarse fragments
than is defined as the range for the series, but this difference
does not alter their usefulness or behavior.

Duncom gravelly silt loam, hilly (DG).—This soil is on
limestone uplands. A typical area is about 90 percent
Duncom gravelly silt loam and 10 percent included areas
of Windham cobbly clay loam and Trapper and Spear-
fish silt loams. The Duncom soil is on ridges and the
included soils are on fan terraces and the sides of deep
valleys. The drainage pattern is dendritic. Stream chan-
nels have cut to the hard limestone bedrock.

Runoff is medium, and the hazard of erosion is mod-
erate. This soil is used for summer grazing, recreation,
and wildlife. Capability unit VIs-1, dryland; Shallow
range site, 15 to 19 Inches precipitation; windbreak
group 3.

Duncom-Hanson association, rolling (DH).—This asso-
ciation is on strongly sloping mountainsides. A typical
area is about 70 percent Duncom soils, 25 percent Hanson
soils, and 5 percent included areas of Tiban and Peritsa -
soils. The included soils are in deep swales and on the
sides of fans where slopes are steep. The drainage pat-
tern is dendritic. Drainageways are steep limestone can-
yons. In places the stream channels have cut down to the
limestone bedrock. o

Runoff is rapid, and the hazard of erosion is slight.
Some areas are used for grazing late in summer and
early in fall. Some are recreation areas. Wildlife is abun-
dant. Capability unit VIs-1, dryland. Duncom soil in
Shallow range site, 15 to 19 inches precipitation, and
windbreak group 3. Hanson soil in Silty range site, 15
to 19 inches precipitation, and windbreak group 8.

Fort Collins Series

The Fort Collins series consists of deep, nearly level
and gently sloping, well-drained soils. These soils formed
in alluvium on fans and terraces. Annual precipitation
is 10 to 14 inches. The mean annual soil temperature 1s
47° to 49° F., and the frost-free period is 110 to 130
days. The natural vegetation is mixed grasses, forbs, and
shrubs.
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In a representative profile the surface layer is grayish-
brown loam about 4 inches thick. The subsoil is about
11 inches thick. The upper 8 inches is brown clay loam,
and the lower 3 inches is pale-brown clay loam. The sub-
stratum, extending to a depth of 60 inches, is light-gray
clay loam and fine sandy loam in the upper 23 inches
and light brownish-gray fine sandy loam in the lower
part.

The available water capacity is moderate or high, and
permeability is moderate. These soils are used for row
crops, small grain, pasture, and alfalfa. About 95 per-
cent of the acreage 1s used for irrigated crops; the rest
is used for range.

Representative profile of Fort Collins loam, 700 feet
east and 50 feet south of NW. corner of sec. 20, T. 4 S.,
R. 23 E.

Al—0 to 4 inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) moist; weak, medium and
fine, platy structure; hard, {friable, sticky and
plastic; many fine and very fine roots and pores;
mildly alkaline; clear, smooth boundary.

B21t—4 to 12 inches, brown (10YR 5/3) light clay loam,
dark brown (10YR 4/3) moist; moderate, medium,
subangular blocky structure ; hard, friable, sticky and
plastic; distinct clay films and bridgings; many fine
and very fine roots; many fine and very fine tubular
pores; mildly alkaline; gradual boundary.

B22t—12 to 15 inches, pale-brown (10YR 6/3) clay loam, dark
grayish brown (10YR 4/2) moist; weak prismatic
structure parting to moderate, medium, subangular
blocky ; hard, friable, sticky and plastic; many very
fine roots; many very fine tubular pores; mildly
alkaline; clear, wavy boundary.

Clca—15 to 24 inches, light-gray (10YR 7/1) clay loam,
grayish brown (10YR 5/2) moist; massive; hard,
friable, sticky and plastic; common very fine roots
and pores; few, common, distinct threads and seams
of segregated lime; strongly effervescent; strongly
alkaline; gradual boundary.

I1C2—24 to 38 inches, light-gray (10YR 7/2) fine sandy loam,
grayish brown (10YR 5/2) moist; massive; soft, fri-
able, nonsticky and nonplastic; very few very fine
roots and pores; strongly effervescent; strongly alka-
line; gradual boundary.

TIC3—38 to 60 inches, light brownish-gray (10YR 6/2) fine
sandy loam, grayish brown (10YR 5/2) moist; mas-
sive; soft, friable, nonsticky and nonplastic; strongly
effervescent; strongly alkaline.

The solum ranges from 15 to 24 inches in thickness. The
B2t horizon.is loam, silty clay loam, or clay loam that is 18 to
35 percent clay. The C horizon is clay loam, fine sandy loam,
or gravelly loam to a depth of 40 inches or more.

Fort Collins loam, 0 to 2 percent slopes (Fc)—This
soil is on fans and stream terraces. It has the profile de-
seribed as representative of the series.

A typical area is about 90 percent Fort Collins loam
and about 10 percent included Vona fine sandy loam,
Heldt silty clay loam, and Toluca clay loam. The in-
cluded soils are in irregularly shaped areas 5 acres or
less in size. The stream channels have cut into the valley
floors where excess water accumulates during irrigation.
Runoft is slow, and the hazard of erosion is slight.

All the acreage is used for irrigated crops, row crops,
small grain, alfalfa, and irrigated pasture. Capability
unit I-1, irrigated; windbreak group 1.

Fort Collins loam, 2 to 4 percent slopes (Fd).—This
soil is on gently sloping and undulating fans and stream
terraces. Runoff is medinm, and the hazard of erosion is
moderate. All areas of this soil are used for irrigated

crops, alfalfa hay, and pasture. Capability unit ITe-1,
irrigated ; windbreak group 1.

Fort Collins loam, wet, 0 to 2 percent slopes (Fe).—
This soil is in swales and smooth drainageways on fans
and stream terraces. It is wet from overirrigation and
seepage from surrounding areas. Runoff is slow, and
the 1hazard of erosion is slight. This soil can be drained
easily.

All the acreage is used for pasture. Capability unit
ITw-1, irrigated ; Subirrigated range site, 20 to 24 inches
precipitation; windbreak group 9.

Glenberg Series

The Glenberg series consists of deep, nearly level and
gently sloping, well-drained soils. These soils formed in
deep, stratified alluvium. Annual precipitation is 10 to
14 inches. The mean annual soil temperature ranges
from 49° to 54° F., and the frost-free period is 125 to
130 days. The natural vegetation is mixed grasses, cotton-
wood trees, and willows.

In a representative profile the surface layer is light
brownish-gray fine sandy loam about 6 inches thick. The
underlying material is light brownish-gray fine sandy
loam thinly stratified with loamy, clayey, and sandy
materials to a depth of 60 inches.

The available water capacity is moderate, and perme-
ability is rapid. These soils are used chiefly for pasture.
About 2 percent of the acreage is used for irrigated
crops.

Representative profile of Glenberg fine sandy loam,
NWi, sec. 24, T. 4 S., R. 23 E.

A1—0 to 6 inches, light brownish-gray (10YR 6/2) fine sandy
loam, grayish brown (10YR 5/2) moist; moderate,
thin, platy structure; slightly hard, friable, non-
sticky and nonplastic; few fine and very fine roots;
slightly effervescent; mildly alkaline; clear, wavy
boundary.

C1—6 to 12 inches, light brownish-gray (10YR 6/2) fine
sandy loam that has thin layers of fine sand, silt, clay,
and coarse sand, grayish brown (10YR 5/2) moist;
massive; slightly hard, friable, nonsticky and non-
plastic; few very fine roots and pores; slightly effer-
vescent ; mildly alkaline; clear, wavy boundary.

C2—12 to 60 inches, light brownish-gray (10YR 6/2) fine
sandy loam that has thin layers of fine sand, clay,
silt, or coarse sandy loam ¥} to 34 inch thick, gray-
ish brown (10YR 5/2) moist; massive; soft, friable,
nonsticky and nonplastic; very few very fine roots
and pores; strongly effervescent; few lime segrega-
tions; strongly alkaline.

The A horizon is fine sandy loam or loam. The C horizon
is dominantly fine sandy loam, but ordinarily contains strata,
14-inch to 2 inches thick, that range from fine sandy to clay.

Glenberg-Haverson complex (Gh).—This complex con-
sists of nearly level and gently sloping Glenberg fine
sandy loam and Haverson silty clay loam on stream ter-
races. FEach soil has the profile described as representa-
tive of its respective series.

A typical area is about 50 percent Glenberg fine sandy
loam, 40 percent Haverson silty clay loam, and 10 per-
cent included areas of other soils. Areas of the included
soils are irregular in shape and about 2 to 5 acres in size.

Stream channels have cut deeply into the alluvial
material. Runoff is slow, and the hazard of erosion is
moderate. Flooding early in spring is common.
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These soils are used mainly for early and late grazing.
Capability unit I1Te—4, dryland; Silty range site, 10 to
14 inches precipitation; windbreak group 1.

Glenberg loam, gravel substratum (Gb).—This soil is
on bottom lands and stream terraces. Slopes are 0 to 2
percent. The profile of this soil differs from the one de-
seribed as representative of the scries in having a loam
surface layer and a sand and gravel substratum at a
depth of 24 inches.

Included with this soil in mapping are Heldt and
Haverson soils in irregularly shaped areas less than 5
acres in size.

Runoff is rapid, and the hazard of erosion is moderate.
Streambanks have been cut severely.

These soils are used for irrigated crops, alfalfa hay,
and pasture. Capability unit ITs-1, irrigated ; windbreak
group 1.

Hanson Series

The Hanson series consists of deep, gently sloping to
very steep, well-drained soils. These soil formed in deep,
gravelly and cobbly alluvium on fans and high outwash
terraces. Annual precipitation is 15 to 19 inches. The
mean annual soil temperature ranges from 37° to 46° I,
and the frost-free period is 40 to 110 days. The natural
vegetation is mixed grasses, forbs, shrubs, and occasional
pine trees.

In a representative profile the surface layer is 12 inches
thick. The upper 7 inches is dark grayish-brown clay
loam and the Jower 5 inches is brown very gravelly clay
loam. The underlying material is 48 inches thick. The
upper 6 inches is brown very gravelly clay loam, the
next 14 inches is pale-brown very gravelly clay loam,
the next 5 inches is pinkish-gray very cobbly clay loam,
and the lower 28 inches is white very cobbly clay loam.

The available water capacity is low or very low, and
permeability is moderately slow. These soils are used
mostly for hay and range.

Representative profile of Hanson clay loam, 1,000 feet
east and 500 feet north of SW. corner of sec. 25, T. 8 S,,
R. 20 E.

A1—0 to 7 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark grayish brown (10YR 3/2) moist; weak,
medium and fine, granular structure; soft, friable,
nonsticky and nonplastic; many very fine and fine
roots and pores; 10 percent gravel; neutral; clear,
wavy -boundary.

A12—7 to 12 inches, brown (7.5YR 5/2) very gravelly clay
loam, brown (7.5YR 4/2) moist; moderate prismatic
structure parting to moderate, medium and fine, sub-
angular blocky ; slightly hard, friable, slightly sticky
and plastic; many very fine roots and pores; 40 to
70 percent lime-coated gravel fragments; slightly
effervescent ; mildly alkaline; clear, wavy boundary.

Clca—12 to 18 inches, brown (10YR 5/3) very gravelly clay
loam, brown (7.5YR 4/2) moist; moderate, medium
and fine, angular blocky structure parting to medium
and fine angular blocky; slightly hard, {friable,
glightly sticky and plastic; 60 percent gravel and
cobblestones ; few fine and very fine roots; many very
fine pores; threads and seams of segregated lime;
strongly effervescent; moderately alkaline; clear,
wavy boundary.

C2ca—18 to 32 inches, pale-brown (10YR 6/3) very gravelly
clay loam, light yellowish brown (10YR 6/4) moist;
massive; hard, friable, slightly sticky and plastic;
few very fine roots and pores; 70 percent limestone

fragments; violently effervescent; moderately alka-
line; gradual boundary.
C8ca—32 to 37 inches, pinkish-gray (7.5YR 6/2) and pinkish-
white (7.5YR 8/2) very cobbly clay loam, light brown
(7.56YR 6/4) and pink (7.5YR 8/4) moist; massive;
hard, friable, slightly sticky and plastic; many fine
tubular pores, 70 percent gravel and cobblestones;
lime coatings on rocks and in seams; violently effer-
vescent; moderately alkaline; gradual boundary.
C4—37 to 60 inches, white (10YR 8/2) very cobbly clay loam,
very pale brown (10YR 7/3) moist; massive; hard,
" friable, slightly sticky and plastic; 65 percent lime-
stone cobblestones that have lime encrustations; vio-
lently effervescent; moderately alkaline.
The surface layer ranges from clay loam to extremely
stony loam. Coarse fragments in the soil range from less than
3 inches to 10 inches in diameter.

Hanson clay loam, 4 to 8 percent slopes (Ha).—This
soil is on fans and terraces. It lias the profile described
as representative of the series.

A typical area is about 95 percent Hanson clay loam
and 5 percent Thiel cobbly clay loam, Charlos loam, and
Woodrock clay loam. Thiel cobbly clay loam and Charlos
loam are in areas adjacent to the Hanson clay loam, and
they finger into the Hanson soils. The steeper slopes
where aspens grow are Woodrock clay loam. These areas
are less than 5 acres in size. The drainage pattern is
dendritic. In places stream channels have cut deeply into
the bedrock. The hazard of erosion is moderate, and run-
off is medium.

This soil is used mainly for range. Capability unit
I11c-2, dryland; Clayey range site, 15 to 19 inches pre-
cipitation; windbreak group 1.

Hanson very stony loam, rolling (HB).—This soil is on
foot slopes and fans where slopes are 8 to 15 percent. It
has a profile similar to the one described as representa-
tive of the series, but the surface layer is very stony, and
as much as 3 percent of the surface is covered with
stones.

Runoff is medium, and the hazard of erosion is mod-
erate. This soil is nsed for summer grazing, wildlife, and
recreation. The short growing season makes farming
hazardous. Capability unit VIs-1, dryland; Clayey range
site, 15 to 19 inches precipitation; windbreak group 8.

Hanson extremely stony loam, sloping (HC).—This
soil (fig. 2) is on foot slopes and fans where slopes are
8 to 15 percent. It has a profile similar to the one de-
scribed as rvepresentative of the series, but the surface
layer is extremely stony loam, and 90 percent of the sur-
face is covered with stones.

A typical area is about 95 percent Hanson extremely
stony loam and 5 percent included areas of Trapper soils
where fans and foot slopes are steeper.

Runof! is slow, and the hazard of erosion is slight. The
drainage pattern is dendritic. Drainageways have smooth
rounded sides and are deep. Stream channels have cut
deeply into the alluvial material. The unit is used only
as range. Capability unit ‘VIIs-1, dryland; Stony range
site, 15 to 19 inches precipitation; windbreak group 8.

Hanson association, very steep (HD].—This association
(fig. 8) is in the slide rock and talus areas along the
mountain fronts where slopes are 45 to 70 percent. This
soil has the profile described as representative of the
series.

A typical area is about 60 percent Hanson soils, 35
percent Trapper soils, and 5 percent included areas of
Duncom, Tarrete, and Sicklesteets soils and outcroppings
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Figure 2—An area of Hanson extremely stony loam, sloping.

of rock. The included soils are in the swales of open
parks. The very steep Hanson soils are below limestone
cliffs. The Trapper soils are on ridges under a cover of
pines. Areas of the included soils are irregular in shape
and 20 acres or less in size.

The drainage pattern is dendritic, and drainageways
are deep canyons that show little channel cutting. Run-
off is slow, and the hazard of erosion is slight. These soils
are used for limited summer grazing, woodland, and rec-
reation. Capability unit VIIe-1, dryland; Clayey range
site, 15 to 19 inches precipitation; windbreak group 8.

Hanson-Duncom association, rolling (HE).—This unit
has slopes of 8 to 15 percent. A typical area is about 70
percent Hanson soils, 25 percent Duncom soils, and 5
percent included areas of Tiban, Tarrete, and Trapper
soils. Areas are irregular in shape and 15 acres or less in
size.

Runoff is medium, and the hazard of erosion is mod-
erate. This association is used for summer grazing, wild-
life, and recreation. Capability unit VIIs-1, dryland;
Hanson soil in Stony range site, 15 to 19 inches precipi-
tation, and windbreak group 8. Duncom soil in Shallow
range site, 15 to 19 inches precipitation, and windbreak
group 3.

Harvey Series

The Harvey series consists of deep, gently sloping to
strongly sloping, well-drained soils. These soils formed in
strongly calcareous alluvium. Annual precipitation is 5

to 14 inches. The mean annual soil temperature ranges
from 45° to 50° F., and the frost-free period is 110 to
130 days. The natural vegetation is mixed grasses, forbs,
and shrubs.

In a representative profile the surface layer is grayish-
brown loam about 2 inches thick. The subsoil is 6 inches
thick. The upper 3 inches is brown loam, and the lower
3 inches is pale-brown silty clay loam. The substratum
extends to a depth of' 60 inches or more. The upper 9
inches is white silty clay loam, the next 7 inches is very
pale brown silty clay loam, and the lower 36 inches or
more is light-gray silty clay loam.

The available water capacity is high, and permeability
i1s moderate. These soils are used for range, alfalfa hay,
pasture, and small grain.

Representative profile of Harvey loam, 600 feet south
(}{nd SOEfeet east of NW. corner of sec. 36, T. 7 S.,

. 24 E.

A11—0 to 2 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate,
medium, crumb structure; slightly hard, friable, non-
sticky and nonplastic; many very fine roots; moder-
ately effervescent; moderately alkaline; clear, wavy
boundary.

B2—2 to 5 inches, brown (10YR 5/3) loam, dark yellowish
brown (10YR 3/4) moist; moderate, medium, pris-
matic structure parting to moderate, medium and
fine, angular blocky; slightly hard, friable, sticky
and plastic; many very fine roots; moderately effer-
vescent ; moderately alkaline; clear, wavy boundary.

B3ca—>5 to 8 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 5/3) moist; moderate, medium and
fine, angular blocky structure; slightly hard, friable,
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Figure 3—An area of Hanson clay loam in the foreground. The pine-covered slopes in the background are areas of Hanson
association, very steep.

sticky and plastic; many very fine roots and pores;
strongly effervescent; few, common, distinct threads
and splotches of lime; moderately alkaline; clear
boundary.

Clea—8 to 17 inches, white (10YR 8/2) silty clay loam,
brown (10YR 5/3) moist; moderate, medium and
fine, angular blocky structure; slightly hard, friable,
gticky and plastic; many very fine roots and pores;
lime-coated pebbles, seams, casts, and threads; vio-
lently effervescent; moderately alkaline; gradual
boundary.

C2—17 to 24 inches, very pale brown (10YR 7/3) silty clay
loam, pale brown (10YR 6/3) mottled with white
(10YR 8/1) moist; massive; soft, friable, sticky and
plastic; violently effervescent; moderately alkaline;
gradual boundary.

C8—24 to 60 inches, light-gray (10YR 7/2) silty clay loam,
yellowish brown (10YR 5/4) moist; massive; soft,
friable, sticky and plastic; 5 to 8 percent coarse
sand, pebbles of limestone, and cherty sandstone;
violently effervescent; moderately alkaline.

The A horizon is loam or stony loam. The B2 horizon is silty
clay loam, loam, and clay loam. Coarse sand and fine gravel
range from 5 to 10 percent by volume. Depth to the Ceca hori-
zon of lime accumulation ranges from 8 to 15 inches.

Harvey loam, 2 to 4 percent slopes (Hf).—This gently
sloping and undulating soil is on fans and old stream
terraces. It has the profile described as representative of
the series.

A typical area is about 90 percent Harvey loam and
10 percent Stormitt and La Fonda soils. The Stormitt

and La Fonda soils are in convex areas and in swales
that are 5 acres or less in size. The drainage pattern is
dendritic. In places stream channels have cut into the
bedrock. .

Runoff is medium, and the hazard of erosion is slight.
This soil is used mainly for grazing. A small acreage
is dryfarmed to wheat, barley, alfalfa hay, and pasture.
Capability unit IITe—4, dryland; Limy range site, 10 to
14 inches precipitation; windbreak group 7.

Harvey loam, 4 to 8 percent slopes (Hg).—This soil is
on fans and terraces. Runoff is medium, and the hazard
of erosion is moderate.

About 95 percent of the acreage is used for grazing;
the rvest is used for alfalfa pasture and small grain.
Capability unit TITe—4, dryland; Limy range site, 10 to
14 inches precipitation; windbreak group 7.

Harvey loam, 8 to 15 percent slopes {Hh).—This so}l
is on strongly sloping and rolling fan terraces. Runoff is
medium, and the hazard of erosion is moderate. _

All the acreage is used for grazing. Capability unit
IVe—4, dryland; Limy range site, 10 to 14 inches precipi-
tation; windbreak group 7. .

Harvey stony loam, 2 to 8 percent slopes (Hk].T-Tlus
soil is on fans and terraces. It has a profile similar to
the one described as representative of the series, but its
surface layer is stony.
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Runoff is medium, and the hazard of erosion is slight.
All the acreage is used for range. Capability unit 11Te—4,
dryland; Limy range site, 10 to 14 inches precipitation;
windbreak group 7.

Haverson Series

The Haverson series consists of deep, nearly level, well-
drained soils. These soils formed in deep stratified allu-
vium. Annual precipitation is 10 to 14 inches. The mean
annual soil temperature ranges .from 49° to 54° F. The
frost-free period is 125 to 130 days. The natural vegeta-
tion is mixed grasses, forbs, and cottonwood trees along
the streams.

In a representative profile the surface layer is grayish-
brown silty clay loam about 10 inches thick. The under-
lying material extends to a depth of 60 inches. It is light
brownish-gray fine sandy loam in the upper 8 inches and
light brownish-gray stratified loam in the lower 42 inches.

The available water capacity is high, and permeability
is moderate. These soils are used mainly for irrigated
crops. A small acreage is used for pasture and range.

Representative profile of Haverson silty clay loam, 900
feet east and 1400 feet north of SE. corner of sec. 28,
T. 6 S, R. 23 E.

A1—0 to 10 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, fine,
platy structure parting to fine granular; soft, friable,
nonsticky and nonplastic; many very fine roots and
pores; strongly effervescent; moderately alkaline;
clear, smeoth boundary.

IIC1—10 to 18 inches, light brownish-gray (2.5Y 6/2) fine
sandy loam, dark grayish brown (2.5Y 4/2) moist;
weak, fine, granular structure; soft, very friable,
nonsticky and nonplastic; common very fine roots;
common, distinet, clear and stained sand grains;
strongly effervescent; moderately alkaline; gradual
boundary.

IIC2—18 to 60 inches, light brownish-gray (2.5Y 6/2) loam
that is stratified with thin lenses of clay loam, fine
sandy loam, and coarse sandy loam, dark grayish
brown (2.5Y 4/2) moist; massive; soft, very friable,
nonsticky and nonplastic; common very fine roots;
strongly effervescent; moderately alkaline,

Lenses of clay loam' in the substratum range from 14 to
1 inch in thickness. A few gypsum crystals are between
depths of 50 and 60 inches.

Haverson silty clay loam, 0 to 2 percent slopes (Hm).—
This soil is on stream terraces. It has the profile de-
scribed as representative of the. series.

A typical area is about 95 percent Haverson soil and
5 percent Heldt silty clay loam and Glenberg loam. The
Heldt and Glenberg soils are in irregularly shaped areas
about 5 acres in size.

Drainageways are smooth, and in places they have cut
into the deep alluvium. Runoff is slow, and the hazard
of erosion is slight.

All but a small acreage is used for irrigated row crops,
hay, small grain, and pasture. Capability unit I-1, irri-
gated; windbreak group 1.

Haverson-Heldt silty clay loams, 0 to 4 percent slopes
(Hn).—These soils are on flood plains or coalescing fans of
narrow drainageways.

A typical area is about 70 percent Haverson soil, 25
percent Heldt soil, and 5 percent included Glenberg soils.
Haverson silty clay loam and Heldt silty clay loam are
in complex patterns. Both occur on fans or flood plains.
The Glenberg soils are in irregularly shaped areas about

5 acres in size on flood plains. In places stream channels
have cut deeply into the bedrock.

Runoff is medium, and the hazard of erosion is
moderate.

These soils are used almost entirely for grazing. Some .
small areas are dryfarmed to grain, hay, and pasture.
Capability unit ITIe—4, dryland; Clayey range site, 10
to 14 inches precipitation; windbreak group 1.

Heath Series

The Heath series consists of deep, gently sloping to
steep, well-drained soils. These soils formed in clay loam
residuum weathered from shale or siltstone. Annual pre-
cipitation is 20 to 24 inches. The mean annual soil tem-
perature ranges from 42° to 47° F., and the frost-free
period is 90 to 110 days. The natural vegetation is mixed
grasses, forbs, and s%lxrubs, and aspens grow in small
groves in swales.

In a representative profile the surface layer is dark-
gray clay loam about 3 inches thick. The subsoil is 25
mches thick. The upper 4 inches is dark-gray silty clay
loam, the next 9 inches is brown silty clay loam, and the
lower 12 inches is light olive-brown clay loam. The sub-
stratum is light olive-brown and light brownish-gray
clay loam about 34 inches thick or more.

The available water capacity is high or moderate, and
permeability is moderate. These soils are used for small
grain, alfalfa, range, and pasture. Crops are raised mostly
on the lower slopes.

Representative profile of Heath clay loam, 440 feet
east and 620 feet north of SW. corner of sec. 5, T. 7 S.,
R. 20 E.

Al1—0 to 3 inches, dark-gray (10YR 4/1) clay loam, very
dark gray (10YR 3/1) moist; weak, medium and fine,
granular structure; soft, friable, sticky and plastic;
many fine and very fine roots; common fine tubular
pores; neutral; clear boundary.

B21t—38 to 7 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) moist and coatings of
dark brown (10YR 3/3) moist; moderate prismatic
structure parting to moderate, medium and fine, angu-
lar blocky; hard, friable, sticky and plastic; common
fine and very fine roots and pores; distincet clay
films on faces of peds; neutral; clear, wavy boundary.

B22t-—7 to 16 inches, brown (10YR 5/3) silty clay loam,
brown (10YR 4/3) moist and coatings of dark gray-
ish brown (10YR 4/2) moist; weak prismatic struc-
ture parting to moderate, medium, angular blocky;
hard, friable, sticky and plastic; common very fine
roots and pores; distinct clay films on faces of peds;
neutral; clear, wavy boundary.

B3ca—16 to 28 inches, light olive-brown (2.5Y 5/4) clay
loam, light olive brown (2.5Y §/4) moist; moderate,
medium and fine, angular blocky structure; hard, fri-
able, sticky and plastic; few very fine roots and tubu-
lar pores, strongly effervescent; few, fine, distinct
threads and seams of segregated lime; mildly alka-
line; gradual boundary.

Clca—28 to 36 inches, light olive brown (2.5Y 5/4) clay
loam, grayish brown (2.5Y 5/2) moist mottled with
white (2.5Y 8/2) and light brownish gray (2.5Y 6/2)
moist ; massive ; hard, friable, sticky and plastic; few
very fine roots; strongly effervescent; few common
specks and seams of segregated lime ; mildly alkaline;
gradual boundary.

C2—36 to 62 inches, light brownish-gray (2.5Y 6/2) clay
loam and weathered shale, light olive brown (2.5Y
5/4) moist; massive; hard, friable, sticky and plas-
tic; slightly effervescent; mildly alkaline.

The subsoil ranges from silty clay loam to clay.
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Heath clay loam, 4 to 8 percent slopes (Ho).—This soil
is on bedrock plains in the uplands. It has the profile de-
scribed as representative of the series.

A typical area is about 90 percent Heath clay loam
and 10 percent Bynum sandy clay loam, Woodrock clay
loam, and Charlos loam. The Bynum soils are on narrow
divides and the convex sides. Woodrock soils arc gener-
ally in swales under aspen trees. Charlos soils are in
small areas of isolated remnants of outwash terraces.
Areas of the included soils are 5 acres or less in size.

The drainage pattern is dendritic. Drainageways are
smooth and U-shaped, and in a few places the stream
channels have cut into the bedrock. Runoff is medium,
and the hazard of erosion is slight.

This soil is used mainly for hay, pasture, and small
grain. Some small areas are used for grazing. Capability
unit I1Te-3, irrigated and I1Te-2, dryland; Clayey range
site, 20 to 24 inches precipitation; windbreak group 1.

Heath clay loam, 8 to 15 percent slopes (Hp).—This
strongly sloping and rolling soil is on bedrock plains in
the uplands. Runoff is medium, and the hazard of ero-
sion is slight. Nearly all the acreage is used for range.
A very small acreage is in grain, hay, and pasture. Capa-
bility unit IVe-2, dryland; Clayey range site, 20 to 24
inches precipitation; windbreak group 1.

Heath-Bynum association, steep (HR).—This associa-
tion is on upland bedrock plains. Slopes are 25 to 45
percent.

A typical area of this association is about 75 percent
Heath clay loam, 20 percent’ Bynum sandy clay loam,
and 5 percent Adel, Charlos, and Hanson soils. Heath
soils are on ridges, divides, and knolls. Bynum soils are
on convex ridges and knolls. The Hanson and Charlos
soils are on scattered terrace remnants throughout the
association. Adel soils are along drainageways. Areas of
the included soils are less than 10 acres in size.

The drainage pattern is dendritic. Stream channels
have cut deeply into the valley floors in places, and head
erosion is in numerous spots. Runoff is medium, and the
hazard of erosion is moderate. ‘

These soils are used entirely for range. Capability unit
VIe~1, dryland. Heath soils in Clayey range site, 20 to
24 inches precipitation, and windbreak group 1. Bynum
soils in Silty range site, 15 to 19 inches precipitation,
and windbreak group 2.

Heldt Series

The Heldt series consists of deep, nearly level to
strongly sloping, well-drained soils. These soils formed
in deep alluvium. Annual precipitation is 10 to 14 inches.
The mean annual soil temperature is 48° to 51° F., and
the frost-free period is 120 to 130 days. The natural
vegetation is mixed mid and short grasses, forbs, shrubs,
and cottonwood trees along the streams.

In a representative profile the surface layer is grayish-
brown silty clay loam about 7 inches thick. The subsoil
is grayish-brown silty clay loam 11 inches thick. The
upper 12 inches of the substratum is light brownish-gray
silty clay loam and the lower 30 inches is light brownish-
gray silty clay loam.

The available water capacity is high, and permeability
is slow. These soils are used mostly for dryfarmed and
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irrigated crops and pasture. A small acreage is used as
range,

Representative profile of Heldt silty clay loam, 700
feet north and 200 feet east of SW. corner of sec. 28,
T.6S.,R. 23 E.

Ap—O0 to T inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, thin,
platy structure parting to granular; hard, friable,
sticky and plastic; few very fine and fine roots and
very fine pores; mildly alkaline; gradual, smooth
boundary.

B21—7 to 18 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (2.5Y 4/2) moist; moderate pris-
matic structure parting to weak, medium, angular
blocky; hard, friable, sticky and plastic; common
very fine roots and pores; mildly alkaline; gradual
boundary.

B22—13 to 18 inches, grayish-brown (2.5 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; moder-
ate prismatic structure; hard, friable, sticky and
plastic; few very fine and fine roots and very fine
pores; mildly alkaline; gradual boundary.

C1—18 to 30 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
hard, friable, sticky and plastic; few very fine roots
and pores; strongly effervescent; strongly alkaline;
clear, wavy boundary.

C2—30 to 60 inches, light brownish-gray (6Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, friable, sticky and plastic; very few,
very fine roots and pores; stratified layers of fine
sandy loam, clay loam, and sandy loam; strongly
effervescent; strongly alkaline.

The lower part of the B horizon contains strata of fine
sandy loam and clay that range from 14 to 1 inch in thick-
ness. .

Heldt silty clay loam, 0 to 2 percent slopes (Hs).—This
soil is on stream terraces and fans. It has the profile
described as representative of the series.

A typical area is about 95 percent Heldt silty clay
loam and 5 percent included Haverson and Glenberg
soils. The included soils are in irregularly shaped areas
5 acres or less in size. :

In many places stream channels have cut deeply into
the alluvial material. Runoff is slow, and the hazard of
erosion is slight.

This soil is used mainly for irrigated row crops, small
grain, and alfalfa. Some areas are dryfarmed. A few
small acreages are irrigated pasture. Capability units
IIs-1, irrigated and IIIs—4, dryland; Clayey range site,
10 to 14 inches precipitation; windbreak group 1. .

Heldt silty clay loam, 2 to 4 percent slopes (Ht).—This
soil is on stream terraces and fans. Runoff is slow, and
the hazard of erosion is slight.

About 95 percent of the acreage is used for irrigated
row crops, small grain, and alfalfa. Some small areas
are dryfarmed. The rest is used for irrigated pastures.
Capability unit ITe-1, irrigated and IIIe—4, dryland;
Clayey range site, 10 to 14 inches precipitation; wind-
break group 1. )

Heldt silty clay loam, 4 to 8 percent slopes (Hu).—This
soil is on stream terraces and fans. Runoff is medium,
and the hazard of erosion is slight. About 75 percent
of the acreage is used for irrigated small grain and
hay. Some small areas are dryfarmed. The rest is range.
Capability unit ITIe-1, irrigated and IITe—4, dryland;
Clayey range site, 10 to 14 inches precipitation; wind-
break group 1.
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Heldt silty clay loam, 8 to 15 percent slopes {Hv).—
This strongly sloping and rolling soil is on fan terraces.
Runoff is medium, and the hazard of erosion is moder-
ate. About 70 percent of the acreage is in small grain,
hay, and pasture; the rest is range. Capability unit 1Ve4,
dryland; Clayey range site, 10 to 14 inches precipitation;
windbreak group 1.

Heldt silty clay loam, saline, 0 to 6 percent slopes
{Hw).—This soil is nearly level in swales and gently sloping
on stream terraces. It is subject to seepage from areas
of higher lying soils and irrigation canals. A high con-
centration of salts in the soil makes it unsuited to most
crops. Drainage and soil amendments are needed. Run-
off is medium, and the hazard of erosion is slight.

All the acreage is irrigated pasture. Capability unit
ITw-1, irrigated ; windbreak group 9.

Hydro Series
The Hydro series consists of deep, gently sloping,

well-drained soils on uplands. These soils formed in deep-

alluvium on fans and foot slopes. Annual precipitation
is 10 to 14 inches. The mean annual soil temperature is
45° to 48° F., and the frost-free period is 110 to 120
days. The natural vegetation is mixed short grass, forbs,
and shrubs.

In a representative profile the surface layer is light
brownish-gray silt loam about 5 inches thick. The sub-
soil is 19 1nches thick. The upper 8 inches is brown silty
clay loam, the middle 3 inches is very dark grayish-
brown silty clay, and the lower 8 inches is pale-brown
silty clay. The substratum is light yellowish-brown clay
loam to a depth of 60 inches or more.

The available water capacity is high, and perme-
ability is slow. These soils are used as range.

Representative profile of Hydro silt loam, 2,000 feet
south and 200 feet west of NE. corner of sec. 10, T. 6 S.,
R. 22 E.

Al1—0 to 2 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) moist; moderate,
thin, platy structure parting to moderate, very fine,
granular; soft, friable, nonsticky and nonplastic;
many fine and very fine roots and pores; slightly
acid; clear, wavy boundary.

A&B—2 to b inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak.
medium and thin, platy structure; soft, friable, non-
sticky and nonplastic; many uncoated mineral grains
on top of the plates; many fine and very fine roots
and very fine pores; thin clay films; slightly acid;
clear, wavy boundary.

B21t—5 to 18 inches, brown (10YR 5/3) silty clay loam, very
dark grayish brown (10YR 3/2) moist; moderate,
medium and fine, subangular blocky structure; hard,
firm, sticky and plastic; distinct clay films; many
fine and very fine compressed roots and few very fine
pores; moderately alkaline; clear, wavy boundary.

B22t—13 to 16 inches, very dark grayish-brown (10YR 3/2)
silty clay, very dark gray (10YR 3/1) moist; mod-
erate, medium, prismatic structure parting to moder-
ate, medium and fine, angular blocky; hard, firm,
sticky, and plastic; distinet clay films; many com-
pressed roots; many fine and very fine roots and
pores; moderately alkaline; gradual, smooth bound-

ary.

B3ca—16 to 24 inches, pale-brown (10YR 6/3) silty clay, dark
grayish brown (10YR 4/2) moist; moderate, medium
and fine, angular blocky structure; hard, friable,
sticky and plastic; many very fine roots and pores;
strongly effervescent; common threads and seams of

segregated lime;
smooth boundary.

C1—24 to 40 inches, light yellowish-brown (10YR 6/4) clay
loam, grayish brown (10YR §5/2) moist; massive;
slightly hard, friable, sticky and plastic; few very
fine roots; strongly effervescent; strongly alkaline;
gradual boundary. :

C2—40 to 60 inches, clay loam, yellowish brown (10YR 5/4)
moist; massive; slightly hard, friable, sticky and
plastic; strongly effervescent; many salt and gypsum
crystals in lower part of the horizon in threads and
pockets; strongly alksdline.

The combined thickness of the A and the A&B horizons
ranges from 5 to 11 inches and the mnoncalcareous part of
the solum from 14 to 18 inches. The depth to salt or gypsum
crystals ranges from 48 to 50 inches.

_ Hydro silt loam, 4 to 8 percent slopes {Hy).—This soil
is on upland foot slopes. It has the profile described as
representative of the series.

A typical area is about 95 percent Hydro silt loam
and 5 percent included areas of Razor clay loam and
Heldt silty clay loam. The included soils are in irregu-
larly shaped areas less than 2 acres in size.

The drainage pattern is dendritic. In places stream
channels have cut deeply into the bedrock. The hazard
of erosion is slight, and runoff is medium.

This soil is used for range. Capability unit IITe—4,
dryland; Clayey range site, 10 to 14 inches precipitation;
w.ndbreak group 11.

moderately alkaline;. gradual,

Kyle Series

The Kyle series consists of deep, nearly level to
strongly sloping, well-drained soils. These soils formed
in clay material derived from sediment of weathered cal-
careous clay shales. Annual precipitation is 10 to 14
inches. The mean annual soil temperature ranges from
45° to 53° I., and the frost-free period is 110 to 120 days.
The natural vegetation is mixed mid and short grasses,
forbs, and shrubs.

In a representative profile the surface layer is grayish-
brown clay about 2 inches thick. The subsoil is 34 inches
thick. It 1s light brownish gray in the upper 22 inches
and light gray clay in the lower 12 inches. The sub-
stratum is light brownish-gray, calcareous clay.

The available water capacity is high, and perme-
ability is very slow. These soils are used for small grain,
alfalfa hay, pasture, and range.

Representative profile of Kyle clay, 600 feet west and
840 feet north of SW. corner of sec. 24, T. 6 S., R. 23 E.

A1—0 to 2 inches, grayish-brown (10YR 5/2) clay, dark gray-
ish brown (10YR 4/2) moist; weak, fine, granular
structure; soft, friable, sticky and plastic; many fine
and very fine roots and pores; mildly alkaline; clear,
wavy boundary.

B2—2 to 24 inches, light brownish-gray (10YR 6/2) clay,
grayish brown (10YR 5/2) moist; moderate, medium
and fine, subangular blocky structure; hard, friable,
sticky and plastic; distincet pressure faces; common
very fine and fine roots and very fine pores; mildly
alkaline; gradual boundary.

B38ca—24 to 36 inches, light-gray (10YR 7/2) clay, grayish
brown (10YR 5/2) moist; moderate, medium, sub-
angular blocky structure; hard, friable, sticky and
plastic; many very fine roots and tubular pores;
common fine and distinet lime segregations; strongly
effervescent ; moderately alkaline, gradual boundary.

Clea—36 to 44 inches, light brownish-gray (2.5Y 6/2) clay,
grayish brown (10YR 5/2) moist, mottled with white
(2.5Y 8/2) moist; massive; hard, friable, sticky and
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plastic; few very fine roots and pores; common
distinct threads and seams of segregated lime, strong-
ly alkaline; gradual boundary.

C2—44 to 60 inches, light brownish-gray (2.5Y 6/2) clay that
has many particles of shale, light brownish gray
(10YR 6/2) moist; massive; soft, friable, sticky and
plastic; strongly effervescent; strongly alkaline; few
fine gypsum crystals.

Cracks 14 to 1 inch wide appear at the surface when these
soils dry. These soils are more than 60 percent clay to a
depth of 40 inches. Depth to unweathered shale ranges from
48 to 65 inches. Gypsum crystals are below a depth of 48
inches.

Kyle clay, 0 to 2 percent slopes {Kc).—This soil is on
uplands. It has the profile described as representative of
the series.

A typical area is about 95 percent Kyle clay and 5
percent included areas of Marias clay and Lismas clay.
The Marias and Lismas soils are on ridges and the sides
of drainageways in irregularly shaped areas about 2 to
3 acres in size. The drainage pattern is dendritic. In
‘many places stream channels have cut deeply into the
clay material. The hazard of erosion is slight, and run-
off is slow.

Nearly all the acreage is used for row crops, small
grain, alfalfa hay, and pasture. About 75 percent of the
acreage is cultivated, and the rest is range. Capability
unit IITs-1, irrigated and I1Is~4, dryland; Clayey range
- site, 10 to 14 inches precipitation; windbreak group 4.

Kyle clay, 2 to 4 percent slopes {(Kd).—This soil is on
uplands. Runoff is medium, and the hazard of erosion
is slight. About 75 percent of the acreage is used for row
crops, small grain, hay, and pasture; the rest is used as
range. Capability unit ITTe-1, irrigated and IITe-4, dry-
land; Clayey range site, 10 to 14 inches precipitation;
windbreak group 4.

Kyle clay, 4 to 8 percent slopes (Ke).—This gently slop-
ing and rolling soil is on uplands. Runoff is medium,
and the hazard of erosion is slight. About half the acre-
age is used for small grain, hay, and pasture and half
is used for range. Capability unit IVe-1, irrigated and
I1Ie~4, dryland; Clayey range site, 10 to 14 inches pre-
cipitation ; windbreak group 4.

Kyle clay, 8 to 15 percent slopes (Kf.—This strongly
sloping and rolling soil is on uplands. Runoff is medium,
and the hazard of erosion is severe. The entire acreage
is used for grazing. Capability unit IVe—4, dryland;
Clayey range site, 10 to 14 inches precipitation; wind-
break group 4.

La Fonda Series

The La Fonda series consists of deep, nearly level and
gently sloping, well-drained soils. These soils formed
in deep loamy alluvium. Annual precipitation is 10 to
14 inches. The mean annual soil temperature ranges from
48° to 55° F., and the frost-free period is 90 to 110 days.
The natural vegetation is mixed short and mid grasses,
forbs, and shrubs. )

In a representative profile the surface layer is reddish-
brown loam about 5 inches thick. The subsoil is 16 inches
thick. It is reddish-brown silty clay loam in the upper 11
inches and light reddish-brown silty clay loam in the
lower 5 inches. The substratum is 51 inches thick. The
upper 32 inches is reddish-brown clay loam, and the lower
19 1inches is reddish-brown very gravelly loam.
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The available water capacity is high or moderate, and
permeability is moderate. These soils are used for range.
Representative profile of La Fonda loam, 100 feet east
%ndESO feet south of NW. corner of sec. 30, T. 7 S., R.
5 E.

Al1—0 to 5 inches, reddish-brown (5YR 5/8) loam, reddish
brown (5YR 4/3) moist and coatings of dark reddish
gray (5YR 4/2) moist; weak platy structure part-
ing to weak, medium and fine, granular; soft, friable,
nonsticky and nonplastic; common fine and very fine
roots and pores; slightly effervescent; mildly alka-
line; clear, wavy boundary.

B2—5 to 16 inches, reddish-brown (5YR 5/3) light silty clay
loam, dark reddish brown (5YR 3/3) moist, and
coatings of dark reddish gray (5YR 4/2) moist;
prismatic structure parting to moderate, medium and
fine, angular blocky ; stightly hard, friable, sticky and
plastic; distinet clay films; common fine and very
fine roots and pores; slightly effervescent; mildly
alkaline; clear, wavy boundary.

B3ca—16 to 21 inches, light reddish-brown (5YR 6/3) light
silty clay loam, dark reddish brown (5YR 3/3)
moist, and coatings of reddish gray (5YR 4/2)
moist; moderate, medium and fine, angular blocky
structure; slightly hard, friable, sticky and plastic;
few very fine roots; strongly effervescent; few, fine,
distinct threads and seams of segregated lime; mod-
erately alkaline; gradual boundary.

C1—21 to 53 inches, reddish-brown (5YR 5/3) clay loam, red-
dish brown (5YR 4/3) moist, mottled with reddish
brown (8YR 5/8) moist; massive; slightly hard,
friable, sticky and plastic; very strongly effervescent;
moderately alkaline; 10 percent gravel; gradual
boundary.

C2—53 to 72 inches, reddish-brown (5YR §/3) very gravelly
loam, reddish brown (5YR 4/3) moist; massive; 76
percent pebbles less than 3 inches in diameter, 15
percent larger than 3 inches; very strongly efferves-
cent ; strongly alkaline.

The most common rock fragments are quartz, argilite, and
limestone. Depth to the very gravelly loam substratum ranges
from 50 to 60 inches.

La Fonda loam, 0 to 2 percent slopes (La).—This soil
is on high stream terraces and fans. It has the profile de-
scribed as representative of the series.

A typical area is about 95 percent La Fonda loam
and 5 percent included Stormitt and Harvey soils. The
areas of Harvey and Stormitt soils are irregular in shape
and 5 acres or less in size. They are in slightly higher
lying areas. The drainage pattern is dendritic. Stream
channels are smooth and U-shaped and show only a little
cutt}ilng. Runoff is slow, and the hazard of erosion 1s
slight.

"This soil is used for range. Capability unit ITIc-1, dry-
land; Silty range site, 10 to 14 inches precipitation;
windbreak group 1. o

La Fonda loam, 2 to 4 percent slopes (lb).—This soil
is on terraces and fans. Runoff is slow, and the hazard
of erosion is moderate.

This soil is used for range. Capability unit ITIe—4,
dryland; Silty range site, 10 to 14 inches precipitation;
windbreak group 1.

Lambeth Series

The Lambeth series consists of deep, gently sloping,
well-drained soils. The soils formed in silt loam residuum.
Annual precipitation is 10 to 14 inches. The mean annual
soil temperature is 44° to 47° F., and the frost-free
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period is 90 to 110 days. The natural vegetation is mixed
grasses, forbs, and shrubs.

In a representative profile the surface layer is 7 inches
thick. The upper 3 inches is grayish-brown silt loam,
and the lower 4 inches is pale-brown silt loam. The
underlying material is 35 inches thick. The upper 8
inches is pale-brown silt loam, the middle 21 inches is
light yellowish-brown silt loam, and the lower 6 inches is
very pale brown very fine sandy loam. Hard sandstone
is at a depth of 42 inches.

The available water capacity is moderate, and perme-
ability is slow. All the acreage is used for range.

Representative profile of Lambeth silt loam, 700 feet
east and 1,000 feet south of NW. corner of sec. 1, T. 6 S,,
R. 24 E.

A11—0 to 8 inches, grayish-brown (10YR 5/2) silt loam, dark
grayish brown (10YR 4/2) moist; moderate to fine
granular structure; soft, friable, nonsticky and non-
plastic; many fine and very fine roots and pores;
slightly effervescent; mildly alkaline; clear, wavy
boundary.

A12—38 to 7 inches, pale-brown (10YR 6/3) silt loam, yellow-
ish brown (10YR 5/4) coated with brown (10YR
5/8) moist; moderate, fine, granular structure; soft,
friable, nonsticky and nonplastic; many fine and
very fine roots and pores; slightly effervescent; mild-
1y alkaline; clear, wavy boundary.

C1—7 to 15 inches, pale-brown (10YR 6/3) silt loam, yellow-
ish brown (10YR 5/4) moist and coatings of light
yellowish brown (10YR 6/4) moist; weak blocky
structure parting to moderate granular; soft, friable,
nonsticky and nonplastic; few fine and very fine roots
and tubular pores; strongly effervescent; moderately
alkaline; gradual boundary.

C2—15 to 36 inches, light yellowish-brown (10YR 6/4) silt
loam, yellowish brown (10YR 5/4) moist; massive;
soft, friable, nonsticky and nonplastic; few very fine
roots; strongly effervescent; moderately alkaline;
gradual boundary. ’

IIC3—36 to 42 inches, very pale brown (10YR 7/3) very fine
sandy loam, yellowish brown (1YR 5/4) moist; mas-
sive; soft, friable, nonsticky and nonplastic; few
fine roots; strongly effervescent; strongly alkaline;
abrupt boundary.

ITR—42 inches, sandstone that has a lime coating on under-
side of shale plates. .

Depth to siltstone or sandstone is 40 to 60 inches.

Lambeth silt loam, 4 to 8 percent slopes (Lc)—This
soil is on uplands. It has the profile described as repre-
sentative of the series.

A typical area is about 95 percent Lambeth silt loam
and 5 percent included Cabba. and Rentsac soils. The
Cabba and Rentsac soils are on convex ridges and divides
in areas of 5 acres or less. The drainage pattern is den-
dritic. In places stream channels have cut into the bed-
rock. Runoff is medium, and the hazard of erosion is
slight.

All the acreage is used as range. Capability unit
IITe—4, dryland; Silty range site, 10 to 14 inches pre-
cipitation; windbreak group 2.

Lap Series

The Lap series consists of shallow, moderately steep
and steep, well-drained soils. These soils formed in resid-
uum weathered from limestone. Annual precipitation is
15 to 19 inches. The mean annual soil temperature ranges
from 41° to 46° F., and the frost-free period is 70 to
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115 days. The natural vegetation is mixed short grasses,
black sage, and juniper.

In a representative profile the surface layer is dark
gmylsh-‘brown channery loam about 5 inches thick. The
underlying material is 13 inches thick. The upper 2 inches
18 ]1'ght brqwmsh-gray very channery loam, and the lower
11 inches is pale-yellow very channery loam. Limestone
bedrock is at a depth of 18 inches.

The available water capacity is very low, and perme-
ability 1s moderate. All the acreage is used as summer
range.

The Lap soils in the Carbon County Area are mapped
only with Armington and Windham soils and with Rock
outcrop. '

Representative profile of Lap channery loam in an
area of Lap-Rock outcrop association, moderately steep,
800 feet south and 700 feet west of the NE. corner of
sec. 23, T.7S., R. 25 EE.

A~—0 to 5 inches, dark grayish-brown (2.5Y 4/2) channery
loam, very dark grayish brown (2.5Y 3/2) moist;
weak, coarse, platy structure; soft, friable, slightly
sticky and slightly plastic; common fine and very fine
roots; few very fine pores; slightly effervescent;
mildly alkaline; 45 percent flat fragments of lime-
stone; clear, wavy boundary.

C1—5 to 7 inches, light brownish-gray (2.5Y 6/2) very chan-
nery loam, dark grayish brown: (2.5Y 4/2) moist;
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few very
fine roots but mats of roots under gravel; very
strongly effervescent; moderately alkaline; 55 per-
cent flat fragments of limestone that have pendants
of lime on underside; clear, wavy boundary.

C2—7 to 18 inches, pale-yellow (2.5Y 7/4) very channery
loam, light olive brown (2.5Y 5/4) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; violently effervescent; few matted fine roots;
moderately alkaline; 70 percent flat fragments of
limestone that have pendants of lime on underside;
abrupt boundary.

R—18 inches, hard, shattered limestone.

The C horizon is 14 to 22 percent clay, 40 to 50 percent
silt, and 40  to 70 pércent coarse fragments. Depth to lime-
stone is 6 to 20 inches.

Lap-Armington association, hilly {LD).—This associa-
tion of soils is on limestone and shale uplands. Slopes
are 15 to 25 percent. A typical area is about 50 percent
Lap channery loam, 40 percent Armington silty clay, and
10 percent Rottulee silt loam and Hanson soils. The Lap
soil is on the narrow divides and ridges. The Armington
soil is on the side slopes.

Runoft is rapid, and the hazard of erosion is moderate.
The drainage pattern is dendritic and includes deep
limestone canyons. In places stream channels have cut
deeply into shale beds.

This association is used only for grazing. Capability
unit VIe-1, dryland. Lap soil in Shallow range site, 15
to 19 inches precipitation, and windbreak group 3. Ar-
mington soil in Clayey range site, 15 to 19 inches pre-
cipifation, and windbreak group 4.

Lap-Rock outcrop association, moderately steep
(LE).—The soil part of this association has the profile de-

‘scribed as representative of its series. A typical area is

about 75 percent Lap soils, 20 percent Rock outcrop of
limestone, and 5 percent Windham soils. The Lap soils
are on narrow ridges between the deep canyons. The
Windham and Peritsa soils are on the upper parts of
the broader slopes.
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Runoft is rapid, and the hazard of erosion is slight.
Drainageways are deep limestone canyons. Stream chan-
nels have cut down to the limestone.

This association is used for summer range. Shallow
range site, 15 to 19 inches precipitation; windbreak
group 3. Lap soil in capability unit VIe-1, dryland.
Rock outcrop in capability unit VIIIs-1, dryland.

Lap-Windham association, steep (LF).—A typical area
of this association is about 75 percent Lap soil and lime-
stone outcrop and 25 percent Windham soil. The out-
crops of limestone are ledges along the steep canyon
walls and convex ridges throughout the association. The
Lap soil is on the narrow ridges between the steep can-
yons. The Windham soil 1s on fans below the smooth
ridges.

Runoft is rapid, and the hazard of erosion is moderate.
The drainage pattern is dendritic. The drainageways are
steep limestone canyons. The association is used only for
summer grazing and some forms of recreation. Wildlife
is abundant. Capability unit VIe-1, dryland. Lap soil in
Shallow range site, 15 to 19 inches precipitation, and
windbreak group 8. Windham soil in Silty range site,
15 to 19 inches precipitation, and windbreak group 1.

Larim Series

The Larim secries consists of deep, strongly sloping,
well-drained soils on the edges of terraces. These soils
formed in deep gravelly alluvium. Annual precipitation
is 10 to 14 inches. The mean annual soil temperature
ranges from 48° to 52° F., and the frost-free period is
110 to 120 days. The natural vegetation is mixed grasses,.
forbs, and shrubs. .

In a representative profile the surface layer is light
brownish-gray gravelly sandy loam about 4 inches thick.
The subsoil 1s brown very gravelly clay loam about 6
inches thick. The substratum is very gravelly sand to a
depth of 60 inches and more. ’

The available water capacity is very low, and perme-
ability is moderately rapid. All the acreage is used for
grazing.

Representative profile of Larim gravelly sandy loam,
500 feet north and 400 feet west of SW. corner of sec.
31, T.2S.,R.24 E.

Al—0 to 4 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark grayish brown (10YR 4/2) moist;
gingle grained to granular structure; slightly hard,
friable, nonsticky and nonplastic; many fine and very
fine roots; neutral; gradual boundary. )

B2t—4 to 10 inches, brown (10YR 4/3) very gravelly clay
loam, very dark grayish brown (10YR 3/2) moist;
weak angular blocky structure; hard, friable, non-
sticky and nonplastic; few very fine roots; neutral;
gradual boundary.

IIC—10 to 60 inches, very gravelly sand.

Depth to sand and gravel ranges from 10 to 15 inches. The
B2t horizon is 35 to 60 percent gravel and cobblestones.

Larim gravelly sandy loam, 8 to 15 percent slopes
{Lg).—This soil is on the edges of terraces. It has the profile
described as representative of the series.

A typical area is about 95 percent Larim gravelly
sandy loam and 5 percent included Olney and Midway
soils. The Olney soils finger into the Larim soils in irreg-
ularly shaped areas less than 3 acres in size. The Midway
soils are on the lower part of terrace edges.
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The drainage pattern is dendritic. Stream channels are
smooth and U-shaped. Runoff is slow, and the hazard of
erosion is slight. This soil is used only for grazing.
Capability unmit VIe-1, dryland; Sandy range site, 10 to
14 inches precipitation; windbreak group 10.

Limestone Outcrop

‘Limestone outcrop (LH) consists of cliffs and canyon
walls. Slopes are more than 90 percent. A typical area is
about 95 percent outcrop and 5 percent included shallow
to deep soils. The shallow soils are on the narrow, con-
vex divides between deep limestone canyons and the
deeper talus soil material below the limestone cliffs.

Runoft is rapid, and the hazard of erosion is slight.
Streams flow on the limestone bedrock.

This unit is used for watershed, wildlife, and recrea-
tion. Capability unit VIITs-1.

Lisam Series

The Lisam series consists of shallow, strongly sloping
to steep, well-drained soils. These soils formed in clayey
shales. Annual precipitation is 10 to 14 inches. The mean
annual soil temperature ranges from 42° to 47° F., and
the frost-free period is 110 to 120 days. The natural
vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is light
gray clay about 4 inches thick. The underlying material
is gray clay and sandstone. Gray platy shale and sand-
stone are at a depth of about 18 inches.

The available water capacity is very low, and perme-
ability is very slow. These soils are used entirely for
grazing.

The Lisam soils in the Carbon County Area are mapped
only with Marias soils.

Representative profile of Lisam clay, 1,000 feet east
and 2,000 feet north of the SW. corner of sec. 36, T. 4 S.,
R. 22 E.

A1—O0 to 4 inches, light-gray (2.5Y 6/1) clay, grayish brown
(2.5Y 5/2) moist; weak platy and granular strue-
ture: slightly hard, friable, sticky and plastic; few
very fine roots; slightly effervescent; moderately
alkaline; gradual boundary.

Cl—4 to 14 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1)
moist; platy structure; hard, sticky and plastic;
fibrous roots penetrate the fractures and mat between
layers of weathered shale; slightly effervescent; mod-
erately alkaline; gradual, smooth boundary.

C2—14 to 18 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1)
moist ; platy; hard, sticky and plastic; common part-
ly weathered shale fragments; slightly effervescent;
strongly alkaline; few gypsum and salt crystals;
abrupt boundary.

(83—18 inches, shale that has hard layers of sandstone.

Segregations of gypsum or lime are in the lower part of the

C horizon or the upper part of the R horizon. Depth to

unweathered shale is 10 to 20 inches.

Lisam-Marias complex, 8 to 15 percent slopes (lm).—
This complex is on uplands. A typical area is about 70
percent Lisam clay, 20 percent Marias clay, and 10 percent
included areas of Absarokee clay loam, Sinnigam soils,
and outcrops of sandstone and shale. The Lisam clay
is on broad ridgetops, tabular divides, and convex areas
throughout the complex.
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The drainage pattern is dendritic. In places stream
channels have cut deeply into the bedrock. The hazard of
erosion is moderate, and runoff is rapid.

These soils are used for grazing. Capability unit
VIs-1, dryland. Lisam soil in Shallow to Clay range
site, 10 to 14 inches precipitation, and windbreak group
3. Marias soil in Clayey range site, 10 to 14 inches pre-
cipitation, and windbreak ‘group 4.

Lisam-Marias complex, steep (IN).—This complex is
on shale uplands. Slopes are 15 to 45 percent. The Lisam
soil makes up 65 percent of the acreage and the Marias
soil ‘85 percent. Runoff is rapid, and the hazard of ero-
sion is moderate.

This complex is used for grazing. Capability unit
VIe-1, dryland. Lisam soil in Shallow to Clay range
site, 10 to 14 inches precipitation, and windbreak group
3. Marias soil in Clayey range site, 10 to 14 inches pre-
cipitation, and windbreak group 4.

Lismas Series

The Lismas series consists- of shallow, hilly, well-
drained soils. These soils formed in clay residuum
weathered from clayey shale. Annual precipitation is 10
to 14 inches. The mean annual soil temperature ranges
from 48° to 52° F., and the frost-free period is 110 to
120 days. The natural végetation is Gardner saltbush,
mixed grasses, greasewood, and shrubs. o

In a representative profile the surface layer is olive-
gray clay about 4 inches thick. The underlying material
is dark-gray clay about 8 inches thick. Shale 1s at a
depth of 12 inches. o

The available water capacity is very low, and perme-
ability is very slow. All the acreage is used for range.

Representative profile of Lismas clay, hilly, 1,400 feet
north of S14 corner of sec. 10, T. 7 S., R. 23 E.

A—0 to 4 inches, olive-gray (5Y 5/2) clay, olive (5Y 5/4)
moist; surface crust is one-eighth inch thick ; strong
angular structure; hard, firm, sticky and plastie;
few fine and very fine roots and interstitial pores;
very strongly effervescent; very strongly alkaline;
clear, wavy boundary.

C1—4 to 12 inches, dark-gray (5Y 4/1) weathered clay shale,
mottled with gray (5Y 5/1) and black (5Y 2/1)
moist; massive; very hard, firm; common gypsum
and salt crystals; common partly weathered shale
fragments; very strongly effervescent; strongly alka-
line; abrupt boundary.

(C2—12 inches, dark-gray (5Y 4/1) platy shale, roots penetrate
shale layers only through fractures, shale easily
chipped or broken; many gypsum and salt crystals
between shale layers.

A thin, soft, vesicular crust %% to 4 inch thick is on the
surface in places. Depth to shale bedrock ranges from'8 to
15 inches.

Lismas clay, hilly (tO0).—This soil is on shale nplands.
Slopes. are 8 to 15 percent. This soil has the profile de-
seribed as representative of the series.

A typical area is about 90 percent Lismas clay and
10 percent included areas of Kyle clay, Midway clay
loam, and Travessilla soils. Kyle clay is on benches and
in swales. Midway and Travessilla soils are on the con-
vex ridges and narrow divides. The drainage pattern
is dendritic. Stream channels in places are U-shaped
and smooth. Some have cut into the bedrock where slopes
are steeper. The hazard of erosion is moderate, and runoff

is rapid.

SOIL SURVEY

This soil i1s used entirely for grazing. Capability unit
VIe-1, dryland; Shallow to Clay range site, 10 to 14
inches precipitation; windbreak group 3.

Lohler Series

The Lohler series consists of deep, nearly level to
gently sloping, well-drained soils. These soils formed in
clayey alluvium on fans and stream terraces. Annual pre-
cipitation is 15 to 19 inches. The mean annual soil tem-
perature ranges from 43° to 45° F., and the frost-free
period is 110 to 120 days. The natural vegetation is mixed
grasses, forbs, shrubs, willows, and trees.

In a representative profile the surface layer is grayish-
brown silty clay loam about 2 inches thick. The under-
lying material 1s 60 inches thick. The upper 12 inches is
graylsh-brown silty clay. The next 28 inches is gray and
light olive-gray clay loam that has segregations of lime.
The lower 20 inches is light olive-gray clay loam.

_ The available water capacity is high, and permeability
is moderately slow. These soils are used for small grain,
alfalfa, meadow hay, and pasture.

Representative profile of Lohler silty clay loam, 1,200
feet north and 300 feet east of SW. corner of sec. 36, T.
4 S., R. 21 E.

A1—0 to 2 inches, grayish-brown (2.5Y 5/2) silty clay loam,
dark grayish brown (10YR 4/2) moist; weak, fine,
blocky structure parting to weak granular; slightly
hard, friable, sticky and plastic; few very fine roots
and pores; neutral; clear, wavy boundary.

C1—2 to 14 inches, grayish-brown (2.5Y 5/2) silty clay, dark
grayish brown (2.5Y 4/2) moist; moderate, medium
and fine, blocky structure; slightly hard, friable,
sticky and plastic; about 40 percent clay; many fine
and very fine roots and pores; slightly effervescent;
mildly alkaline; clear, wavy boundary.

C2—14 to 20 inches, gray (5Y 6/1) clay loam, olive gray
(5Y 5/2) moist; moderate, medium and fine, blocky
structure; slightly hard, friable, sticky and plastic;
strongly effervescent; moderately alkaline; clear,
wavy boundary. .

C3ca—20 to 42 inches, light olive-gray (5Y 6/2) clay loam, olive
gray (5Y 5/2) moist, mottled with white (5Y 8/2)
moist; massive; slightly hard, friable, sticky and
plastic; common distinet mottles of lime, threads and
seams of segregated lime, and lime-coated gravel;
strongly effervescent; moderately alkaline; gradual
boundary.

(C4—42 to 62 inches, light olive-gray (5Y 6/2) clay loam, olive
(5Y 5/3) moist; massive; soft, friable, sticky and
plastic; strongly effervescent; moderately alkaline.

Moist soils do not contain segregations of lime. In the
lower part of the B horizon and throughout the C horizon the
gravel is coated with lime.

Lohler silty clay loam, 0 to 2 percent slopes (Lp).—This
soil is on bottom land and stream terraces. It has the pro-
file described as representative of the series. :

A typical area is about 95 percent Lohler silty clay
loam and 5 percent included Adel, Bearmouth, and Mau-
rice soils. The included soils finger through this unit in
irregularly shaped areas 5 acres or less in size. The
Bearmouth soils are next to stream channels and in low
swales.

Stream channels are smooth, and only in places have
they actively cut into the deep alluvium. Runoff is slow,
and the hazard of erosion is slight.

This soil is used for irrigated crops, chiefly small
grain, alfalfa, meadow hay, and pasture grass. Capa-
bility unit ITs-1, irrigated and IIs-2, dryland; Clayey
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range site, 15 to 19 inches precipitation; windbreak
group 1.

Lohler silty clay loam, 2 to 4 percent slopes (L).—
This soil is on fans and stream terraces. Runoff is me-
dium, and the hazard of erosion is slight. The soil is
used for small grain, alfalfa, grass, hay, and pasture.
Capability unit ITe-1, irrigated and IIe-2, dryland;
Clayey range site, 15 to 19 inches precipitation; wind-
break group 1.

Lohler silty clay loam, saline, 0 to 4 percent (Ls).—
This soil is on bottom lands, stream terraces, and fans.
It is subject to seepage from higher lying areas and
irrigation canals. A high concentration of salts, which
has accumulated throughout this soil, makes the soil
unsuited to most crops. Through proper drainage and
the addition of corrective amendments, the range of suit-
ability can be increased.

All the acreage is in irrigated pasture, commonly of
salt-tolerant grasses. Runoff is slow, and the hazard
of erosion is slight. Capability unit ITw-1, irrigated;
windbreak group 9.

Macar Series

The Macar series consists of deep, gently weathered
from clayey, silty, and sandy shale. Annual precipita-
tion is 15 to 19 inches. The mean annual soil temperature
is 42° to 45° F., and the frost-free period is 110 to 120
days. The natural vegetation is mixed grasses, forbs, and
shrubs. :

In a representative profile the surface layer is grayish-
brown clay loam about 7 inches thick. The subsoil also
is clay loam, which is grayish brown in the upper 11
inches and light olive gray in the lower 11 inches. The
substratum is light olive-gray and light-gray sandy
clay loam and silt loam.

The available water capacity is high, and permea-
bility is moderate. These soils are used for small grain,
alfalfa hay, and pasture. About 95 percent of the acreage
is cropped, and the rest is range.

Representative profile of Macar clay loam, 1,400 feet
west and 1,400 feet south of NE. corner of sec. 1, T. 5 S.,
R. 21 E.

Ap—O0 to 7 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) moist and coatings of very
dark grayish brown (2.5Y 3/2) moist; weak, medinm
and fine, angular blocky structure parting to mod-
erate, medium and fine, granular; slightly hard, fri-
able, sticky and plastic; few very fine roots and
tubular pores; mildly alkaline; gradual boundary.

B2—7 to 18 inches, grayish-brown (2.5Y 5/2) clay loam, very
dark grayish brown (2.5Y 3/2) moist, and coatings of
dark grayish brown (2.5Y 4/2) moist; moderate,
medium, prismatic structure parting to moderate,
medium and fine, angular blocky; slightly hara, fri-
able, very sticky and plastic; distinct clay films;
many very fine roots and pores; mildly alkaline;
gradual boundary.

B3ca—18 to 29 inches, light olive-gray (5Y 6/2) clay loam,
olive gray (5Y 4/2) moist, mottled with olive gray
(5Y '5/2) moist and light gray (5Y 7/2) moist ;
moderate, medium, prismatic structure parting to
moderate, medium and fine, angular blocky; hard,
friable, sticky and plastic; few very fine roots and
pores; common distinet splotches and threads of seg-
regated lime; strongly effervescent; moderately alka-
line; abrupt, wavy boundary.

C1—29 to 38 inches, light olive-gray (5Y 6/2) sandy clay
loam, olive gray (5Y 5/2) moist; massive; slightly

hard, friable, sticky and nonplastic; violently effer-
vescent ; strongly alkaline; gradual boundary.

C2—38 to 62 inches, light-gray (5Y 6/1) silt loam, gray (5Y
5/1) moist; massive; soft, friable, nonsticky and non-
plastic; violently effervescent; strongly alkaline;
abrupt, wavy boundary.

~Depth to the B3ca horizon ranges from 18 to 22 inches.

Macar-Cabba clay loams, 4 to 8 percent slopes (Ma).—
The soils of this mapping unit are on uplands. The-
profile of the Cabba soil is similar to the one described
as representative of its series, but the surface layer is
clay loam.

A typical area is about 70 percent Macar clay loam
and 25 percent Cabba clay loam. The remaining 5 per-
cent is Absarokee and Rentsac soils. The Macar soil 1s
in swales and on short foot slopes below knobs of Cabba
soil. The Absarokee and Rentsac soils are in convex
areas above the Cabba soils. The drainage pattern is
dendritic. Drainageways are smooth and U-shaped. In
places stream channels have cut into the underlying
bedrock.

Runoff is slow, and the hazard of erosion is moderate.

These soils are mostly dryfarmed to small grain, al-
falfa hay, and pasture. A small acreage is used for range.
Capability unit ITTe-2, dryland. Macar soil in Clayey
range site, 15 to 19 inches precipitation, and windbreak
group 2. Cabba soil in Shallow range site, 15 to 19 inches
precipitation, and windbreak group 3. ,

Macar-Cabba clay loams, 8 to 15 percent slopes
(Mb).—These strongly sloping and rolling soils are on up-
lands. The Cabba has a soil profile similar to the one
described as representative of its series, but the surface
layer is clay loom. Runoff is medium, and the hazard
of erosion is moderate.

About 85 percent of the acreage is used for crops,
alfalfa hay, and pasture; the rest is used as range. Capa-
bility unit IVe-2, dryland. Macar soil in Clayey range
site, 15 to 19 inches precipitation, and windbreak group
2. Cabba soil in ‘Shallow range site, 15 to 19 inches precipi-
tation, and windbreak group 3.

Marias Series

The Marias series consists of deep, gently sloping to
strongly sloping, well-drained soils. These soils formed in
thick clayey materials. Annual precipitation is 15 to 19
inches. The mean annual soil temperature is 45° to 47°
F., and the frost-free period is 110 to 120 days. The
natural vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is gray-
ish-brown clay about 5 inches thick. The underlying
material is 55 inches thick. The upper 12 inches is gray-
ish-brown clay, the middle 25 inches is light olive-gray
clay, and the lower 18 inches or more is pale-olive clay.

The available water capacity is moderate, and perme-
ability is very slow. These soils are used mainly for crops,
alfalfa hay, and pasture. A small acreage is range.

Representative profile of Marias clay, 2,000 feet south
and 100 feet east of NW. corner of sec. 5, T. 7 S., R. 24 E.

A1—0 to 5 inches, grayish-brown (2.5Y.5/2) clay, dark gray-
ish brown (2.5Y 4/2) moist; weak, fine, granular
structure; slightly hard, friable, sticky and plastic;
many fine and very fine roots and pores; a crust
one-fourth inch thick has formed on the surface;
strongly effervescent; moderately alkaline; clear,
wavy boundary.
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Clea—>5 to 17 inches, grayish-brown (2.5Y 5/2) clay, olive
gray (5Y 5/2) moist; weak, medium and moderately
fine, blocky structure; hard, firm, sticky and plastic;
few very fine roots and pores; many threads;
splotches and small pockets of soft lime; strongly
effervescent ; strongly alkaline; gradual boundary.

C2ca—17 to 42 inches, light olive-gray (5Y 6/2) clay, olive
gray (5Y 5/2) moist; strong, coarse and moderate,
prismatic structure parting to weak, coarse, blocky ;
extremely hard, firm, sticky and plastic; few very
fine roots and pores; common, fine, distinct segrega-
tions of lime; strongly effervescent; strongly alka-
line; gradual boundary.

C8ca—42 to 60 inches, pale-olive (5Y 6/3) clay mottled with
gray (5Y 6/1), olive (5Y 4/3) moist; massive; hard,
firm, sticky and plastic; common distinct and fine
lime segregations; strongly effervescent; strongly
alkaline.

The content of clay ranges from 40 to 60 percent in all
horizons. Gypsum crystals are below a depth of 40 inches.

Marias clay, 2 to 8 percent slopes (Mc).—This soil is
on plains and valley terraces of uplands. It has the pro-
file described as representative of the series.

A typical area is about 90 percent Marias clay and
10 percent included Absavokee, Rentsac, and Wayden
soils. These included soils are on convex ridges, narrow
divides, and edges of terraces.

The drainage pattern is dendritic. Streamways are
smooth and U-shaped. In a few places the stream chan-
nels have cut deeply into the underlying bedrock. The
hazard of erosion is slight, and runoff 1s slow.

This soil is used for small grain, pasture, and alfalfa,
and a small acreage is range. Capability unit ITle—,
dryland; Clayey range site, 15 to 19 inches precipita-
tion; windbreak group 4.

Marias clay, 8 to 15 percent slopes (Md).—This
strongly sloping and rolling soil is on plains and fan
terraces of uplands. Runoff is medium, and the hazard
of erosion is moderate. .

About 80 percent of the acreage is used for small
grain and pasture. The rest is used for grazing. Capa-
bility unit IVe—4, dryland; Clayey range site, 15 to 19
inches precipitation; windbreak group 4.

Marsh

Marsh (Me) is not used for farming. It is used mostly as
habitat for water-adapted animals and fowl. Herbaceous
plants are the only vegetation. Capability unit VIITw-1.

Martinsdale Series

The Martinsdale series consists of deep, gently sloping,
well-drained soils. These soils formed in old alluvium.
Annual precipitation is 15 to 19 inches. The mean an-
nual soil temperature ranges from 43° to 47° F., and
the frost-free period is 110 to 120 days. The natural
vegetation is mixed grasses, forbs, shrubs, and brush.

In a representative profile the surface layer is dark
grayish-brown clay loam about 4 inches thick. The sub-
soil is 22 inches thick. It is dark grayish-brown clay
loam in the upper 5 inches and brown clay loam in the
lower 17 inches. The substratum is white limy clay loam
and gravelly clay loam.

The available water capacity is moderate, and perme-
ability is moderate. These soils are used for small grain,
alfalfa hay, pasture, and range.

~ Representative profile of Martinsdale clay loam, 1,800
feet south and 100 feet east of S1j corner of sec. 36,
T. 4 S, R. 21 E. ’

Al—0 to 4 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark grayish brown (10YR 3/2) ; moist; weak,
fine, granular structure; soft, friable, nonsticky and
nonplastic; many very fine roots; abundant, clear,
unstained silt and sand grains; neutral; clear bound-

ary.

B21t—4 to 9 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate, medium and fine, prismatie structure part-
ing to moderate, medium and fine, angular blocky;
slightly hard, friable, sticky and plastic; common
very fine roots; many very fine pores; prominent clay
films; mildly alkaline; gradual boundary.

B22t—9 to 20 inches, brown (10YR 5/3) clay loam, dark yel-
lowish brown (10YR 4/4) moist and coatings of
dark grayish brown (10YR 4/2) moist; moderate
prismatic and fine angular blocky structure; slightly
hard, friable, sticky and plastic; common very fine
roots; common very fine pores; prominent clay films;
mildly alkaline; abrupt boundary.

B3ca—20 to 26 inches, brown (10YR 5/3) clay loam, brown
(10YR 4/3) moist and coatings of dark yellowish
brown (10YR 4/4) moist; massive; slightly hard,
friable, sticky and plastic; common very fine roots;
many very fine pores; distinct thin clay films; few
lime-coated pebbles ; strongly effervescent ; moderately
alkaline ; abrupt boundary.

(Clea—26 to 40 inches, white (5Y 8/1) clay loam mottled with
light gray (8Y 7/2); massive; hard, friable, non-
sticky and nonplastic; common very fine roots; com-
mon very fine pores; about 20 percent coarse frag-
ments; strongly effervescent; strongly alkaline;
gradual boundary.

to 62 inches, white (5Y 8/1) gravelly clay loam,

light gray . (5Y 7/1) moist; few very fine roots;

common very fine pores; violently effervescent;
strongly alkaline.

The B horizon ranges from 14 to 24 inches in thickness.
The Cca horizon is 20 to 40 percent calcium carbonates and
30 to 40 percent gravel by volume. Depth to the gravelly sub-
stratum is 86 to 48 inches.

Martinsdale clay loam, 2 to 4 percent slopes (Mfl.—
This soil is-on old, high terrace remnants. It has the
profile described as representative of the series.

A typical area is 90 percent Martinsdale clay loam
and 10 percent included acres of Charles and Work soils.
The included soils are in irregularly shaped areas 5
acres or less in size. They are in swales and on the edges
of smooth terraces.

The drainage pattern is dendritic. In places stream
channels have cut deeply into old alluvium. Runoff is
mediam, and the hazard of erosion is slight. This soil
is used for grain, hay, and pasture. Capability unit ITe-1,
irrigated and Ile-2, dryland; Silty range site, 15 to 19

Cc2—40

-inches precipitation; windbreak group 1.

Martinsdale clay loam, 4 to 8 percent slopes (Mg).—
This soil is on old, high terrace remnants. Runoff is me-
dium, and the hazard of erosion is moderate. About 90
percent of the acreage is used for range and the rest
for small grain, alfalfa hay, and pasture. Capability
unit ITTe-1, irrigated and ITTe-2, dryland; Silty range
site, 15 to 19 inches precipitation; windbreak group 1.

Maurice Series

The Maurice series consists of deep, nearly level to
steep, well-drained soils. These soils formed in deep
gravelly and cobbly alluvium on flood plains, stream
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terraces, and fans. Annual precipitation is 15 to 19 inches.
The mean annual soil temperature ranges from 43° to
47° F., and the frost-free period is 90 to 110 days. The
natural vegetation is mixed grasses, forbs, shrubs, cotton-
wood trees, and a few pines.

In a representative profile the surface layer is dark
grayish-brown stony loam and loam about 13 inches
thick. The subsoil is dark-brown very gravelly fine sandy
loam about 11 inches thick. The substratum is light
brownish-gray very gravelly fine sandy loam 36 inches
thick or more. .

"The available water capacity is low or moderate, and
permeability is rapid. In places the water table is within
24 inches of the surface during the irrigation season.
These soils are used mostly for grass hay. A small acre-
age is used as range.

Representative profile of Maurice stony loam, 1,800
feet west and 1,250 feet north of SE. corner of sec. 20,
T.5 8., R. 21 E.

Al11—0 to 3 inches, dark grayish-brown (10YR 4/2) stony
loam, very dark grayish brown (10YR 3/2) moist
and coatings of very dark gray (10YR 3/1) moist;
fine granular structure; soft, friable, nonsticky and
nonplastic; many fine and very fine roots; neutral;
clear, wavy boundary.

Al12—-3 to 18 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist and coatings of
black (10YR 2/1) moist; weak prismatic structure
parting to medium and fine angular blocky ; slightly
hard, friable, slightly sticky and slightly plastic;
many fine and very fine roots; faint clay films;
neutral ; clear boundary.

B2—13 to 24 inches, dark-brown (10YR 4/3) very gravelly
fine sandy loam, dark brown (10YR 4/3) moist; mas-
sive; soft, friable, nonsticky and nonplastic; common
very fine roots; moderately alkaline; gradual bound-

ary.

C1—24 to 60 inches, light brownish-gray (10YR 6/2) very
gravelly fine sandy loam, grayish brown (10YR §5/2)
moist; very few very fine roots; common, distinct,
‘clear fine sand grains; mildly alkaline.

The B and C horizons are § to 15 percent clay and 40 to
60 percent gravel and cobblestones.

Maurice stony loam, moderately steep (MH).—This
soil is on fans in the uplands.

A typical area is about 90 percent Maurice soils and
10 percent included areas of Hanson and Woodrock
soils, These included soils are on terrace remnants, wooded
side slopes, and narrow divides. Areas are irregular in
shape and less than 15 acres in size.

The drainage pattern is dendritic. Stream channels
are smooth and U-shaped and in places have cut into
the bedrock. Runoff is slow, and the hazard of erosion
1s slight.

This soil is used for range. Capability unit VIe-1,
dryland; Silty range site, 15 to 19 inches precipitation;
windbreak group 10. '

Maurice stony loam, steep (MK).—This soil is on fans'in
the uplands. Runoff is medium, and the hazard of erosion
is moderate. .

This soil is used for range. A few groves of aspen
and pine trees are in the drainageways. Capability unit
VIIe-1, dryland; Silty range site, 15 to 19 inches pre-
cipitation; windbreak group 10.

Maurice-Bearmouth complex, 0 to 4 percent slopes
(Mm).—This complex is on flood plains and stream terraces.
Each soil has a profile similar to the one described as
representative of its respective series, but a water table

is within 24 inches of the surface during the irrigation
Season.

A typical area is about 65 percent Maurice soil and
30 percent Bearmouth soil. The rest consists of included
areas of Thiel, Redlodge, and Adel soils. The Maurice
soil is convex, and the Bearmouth soil is concave. The
included soils finger through and between the Maurice
and Bearmouth soils in irregularly shaped areas 2 acres
or less in size. The drainage pattern is dendritic. Runoff
is very slow, and the hazard of erosion is slight except
in some places where the stream channels are eroding.

These soils are used for grass hay, pasture, and range.
Capability unit VIs-1, dryland. Maurice soil in Silty
range site, 15 to 19 inches precipitation, and windbreak
group 10. Bearmouth soil i Shallow to Gravel range
site, 15 to 19 inches precipitation, and windbreak group
10.

Mayflower Series

The Mayflower series consists of moderately deep,
rolling, well-drained soils. These soils formed in red
shale beds. Annual precipitation is 15 to 20 inches. The
mean annual soil temperature ranges from 40° to 46° .,
and the frost-free period is 60 to 90 days. The natural
vegetation is mixed grasses, forbs, and sagebrush.

In a representative profile the surface layer is dark
grayish-brown silt loam about 10 inches thick. The sub-
soil is brown clay loam about 28 inches thick. The sub-
stratum is red clay shale.

The available water capacity is moderate, and perme-
ability is slow. These soils are used for summer range
and recreation. All the acreage is in range grasses.

Representative profile of Mayflower silt loam, 1 mile
east and 114 miles north of Ice Cave elevation marker
8786, T. 7 S., R. 27 EE.

A11—0 to 4 inches, dark grayish-brown (10YR 4/2) silp loam,
very dark brown (10YR 2/2) moist and coatings of
very dark grayish brown (10YR 3/2) moist; mod-
erate, medium, crumb structure; soft, friable, non-
sticky and nonplastic; many fine and very fine roots
and few very fine pores; mildly alkaline; clear, wavy
boundary. .
to 10 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) moist and cgat-
ings of very dark grayish brown (10YR 8/2) moist;
weak, coarse, prismatic structure parting to moder-
ate, coarse, crumb; soft, friable, nonsticky and non-
plastic; common very fine roots and pores; mildly
alkaline; clear, wavy boundary.

B21t—10 to 19 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 8/3) moist; moderate, coarse, prismatic
structure parting to moderate, coarse, angular blocky ;
hard, friable, sticky and plastic; thin clay bridgings
between clear and stained sand grains; common very
fine roots and tubular pores; mildly alkaline; clear,
wavy boundary.

B22t—19 to 23 inches, brown (10YR 5/3) clay loam, dark yel-
lowish brown (10YR 4/4) moist; moderate, medium
and coarse, angular blocky structure; very hard,' fri-
able, sticky and plastic; thin patchy clay films ; mildly
alkaline; gradual, wavy boundary.

B23t—23 to 26 inches, brown (10YR 5/3) clay loam, yellow-

. ish brown (10YR 5/4) moist and coatings of brown
(10YR 5/8) moist; moderate, coarse and medium,
prismatic structure parting to moderate, medium 'and
fine, angular blocky; very hard, firm, very sticky
and very plastic; few very fine roots and pores;
medium patchy clay films; moderately alkaline;
gradual, wavy boundary.

Al12—4
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B24t—26 to 38 inches, brown (10YR 5/8) clay loam, yellow-
ish brown (10YR 5/4) moist and coatings of dark
brown (10YR 4/8) moist; moderate, medium and
fine, angular blocky structure; hard, firm, very sticky
and plastic; few very fine roots; few specks of red
clay shale in lower part of the horizon; slightly
effervescent; moderately alkaline; abrupt boundary.

C—388 to 60 inches, red clay shale.

The noncalcareous part of the solum ranges from 25 to 36
inches in thickness. Coarse fragments are common, but make
up less than 15 percent of the volume. The mollic epipedon
ranges from 18 to 26 inches in thickness. Depth to red shale
bedrock ranges from 30 to 40 inches.

Mayflower silt loam, rolling {MN).—This soil is on
mountain foot slopes. It has a profile described as rep-
resentative of the series. Slopes are 8 to 15 percent.

A typical area is 85 percent Mayflower soils that have
smooth, rolling, short slopes and about 15 percent in-
cluded Tarrete and Windham soils. These included soils
occupy swales, divides, and valleys. Areas are irregular
in shape and 10 acres or less in size.

Runoff is medium, and the hazard of erosion is slight.
The soil is deep along the drainageways. Stream chan-
nels have cut deeply into the bedrock. The drainage pat-
tern is dendritic.

This soil is used for summer grazing and recreational
purposes. Wildlife is plentiful. Capability unit IVe-5,
dryland; Silty range site, 15 to 19 inches precipitation:
windbreak group 2.

McRae Series

The McRae series consists of deep, gently sloping and
undulating, well-drained soils. These soils formed in

residuum from softly consolidated shale beds. Annual

precipitation is 10 to 14 inches. The mean annual soil
temperature is 48° to 50° F., and the frost-free period
is 110 to 120 days. The natural vegetation is mixed mid
and short grasses and forbs.

In a representative profile the surface layer is grayish-
brown loam about 7 inches thick. The subsoil is 19 inches
thick. The upper 7 inches is light olive-brown clay loam,
the next 9 inches is grayish-brown clay loam, and the
lower 3 inches is light brownish-gray clay loam. The
substratum is 10 inches of light brownish-gray -clay
loam over 24 inches of gray clay loam.

The available water capacity is high, and permeability
is moderate. These soils are used chiefly for crops, al-
falfa hay, and pasture. A small acreage is range.

Representative profile of McRae loam, 2,000 feet west
and 300 feet north of the E14 corner of sec. 20, T. 6 S.,
R.23 E.

A1—O0 to 7 inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (2.5Y 4/2) with coatings of very dark
grayish brown (2.5Y 3/2) moist; weak, medium,
granular structure; soft, friable, nonsticky and non-
plastic; many fine, and very fine roots and pores;
mildly alkaline; gradual, wavy boundary.

B21—7 to 14 inches, light olive-brown (2.5Y 5/4) clay loam,
olive brown (2.5Y 4/4) moist; weak prismatic strue-
ture parting to moderate, medium and fine, angular
blocky; soft, friable, sticky and plastic; common
fine and very fine roots and tubular pores; slightly
effervescent ; moderately alkaline; gradual boundary.

B29—14 to 23 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) with coats of very dark
grayish brown (2.5Y 8/2) moist; moderate, medium
and fine, blocky structure; soft, friable, sticky and
plastic; few very fine roots and pores; patchy clay

films ag bridgings; slightly effervescent; mildly alka-
line ; gradual boundary.

B3ca—23 to 26 inches, light brownish-gray (2.5Y 6/2) clay
loam, light olive brown (2.5Y 5/4) moist and coatings
of grayish brown (2.5Y 5/2) moist; moderate,
medium and fine, angular blocky structure; slightly
hard, friable, sticky and plastic; few very fine roots
and tubular pores; strongly effervescent; moderately
alkaline ; clear, wavy boundary.

Clca—26 to 36 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, friable, sticky and plastic; few very
fine roots and pores; common distinct threads, seams,
and splotches of segregated lime; strongly efferves-
cent ; moderately alkaline; gradual boundary.

(C2—36 to 60 inches, gray (5Y 6/1) clay loam, very dark gray
(6Y 3/1) moist; massive; soft, friable, sticky and
plastic; violently effervescent; strongly alkaline;
abrupt boundary.

The texture between depths of 14 and 36 inches is light
loam or clay loam that is 18 to 30 percent clay and more
than 15 percent fine and coarse sands.

McRae loam, 2 to 4 percent slopes (Mo).—This soil is
on uplands. It has the profile described as representative
of the series.

A typical area is about 95 percent McRae loam, 2 to 4
percent slopes. The rest consists of included Toluca and
Wormser soils. The areas of included soils are irregularly
shaped and 5 acres or less in size.

Drainageways are deep, and in places have cut into the
bedrock. The drainage pattern 1s dendritic. Runoff is
medium, and the hazard of erosion is slight.

About half the acreage is used for small grain, alfalfa
hay, and pasture, and half is used for grazing. Capability
unit ITe-1, irrigated and IIle—4, dryland; Silty range
site, 10 to 14 inches precipitation; windbreak group 1.

Midway Series

The Midway series consists of shallow, hilly and steep,
well-drained soils. These soils formed in gray and yellow
shale beds. Annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 48° to 50° F., and the
frost-free period is 110 to 120 days. The natural vegeta-
tion is short and mid mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is light
yellowish-brown silty clay loam about 4 inches thick.
The underlying material is 10 inches thick. It is light
yellowish-brown silty clay in the upper 4 inches and
light brownish-gray weathered shale in the lower 6 inches.
Interbedded shale is at a depth of about 14 inches.

The available water capacity is very low, and per-
meability is slow. This soil is used only for range.

Representative profile of Midway silt clay loam in an
area of Midway-Travessilla association NW14,NW1j, of
sec. 1, T. 7 S., R. 21 E.

A1—0 to 4 inches, light yellowish-brown (10YR 6/4) silty clay
loam, light olive brown (2.5Y 5/4) moist; weak,
thin, platy structure parting to fine granular; soft,
friable, sticky and plastic; few fine and very fine
roots and pores; strongly effervescent; moderately
alkaline; gradual boundary.

(l—4 to 8 inches, light yellowish-brown (2.5Y 6/4) light silty
clay, light olive brown (2.5Y 5/4) moist; thin platy
weathered shale; soft, friable, sticky and plastic;
few fine matted roots; strongly effervescent; moder-
ately alkaline; abrupt boundary.

(C2—8 to 14 inches, light brownish-gray (2.5Y 6/2) thin inter-
pedded silts, clays, and sandy shale mottled with
yellow, gray, and rust color; roots are matted and
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compressed between shale layers; gypsum crystals in
clusters are between shale layers; abrupt boundary.

C3—14 inches, interbedded silty, clayey, and sandy shale with
salt and seams of gypsum.

Depth to shale ranges from 6 to 20 inches. The surface
layer is silty clay loam or clay loam.

Midway-Travessilla association, hilly {MR).—This as-
sociation is on upland plains. A typical area is about 65
percent Midway soils, 25 percent Travessilla soils, and
10 percent included soils that have slopes of 15 to 45
percent.

The Midway soil is on the sides and tops of broad
divides. The Travessilla soil is on ridges and narrow
divides. The included soils, Kyle, Nelson, and Razor soils,
are on broad foot slopes and divides. The drainage pat-
tern is dendritic. Stream channels are eroding back to-
ward the high divides. Runoff is rapid, and the hazard
of erosion 1s moderate. :

This association is used only as range and wildlife
habitat. Capabilit%r unit VIe-1, dryland; Shallow range
site, 10 to 14 inches precipitation; windbreak group 3.

Midway-Travessilla association, steep (MT).—These
soils are on uplands. They are used only for grazing.
Runoff is rapid, and the hazard of erosion is moderate.
Capability unit VIIe-1, dryland; Shallow range site, 10
to 14 inches precipitation; windbreak group 3.

Nelson Series

The Nelson series consists of moderately deep, gently
sloping, well-drained soils. These soils formed in sandy
loam residuum weathered from sandy shale and sand-
stone bedrock. Annual precipitation 1s 10 to 14 inches.
The mean annual soil temperature ranges from 48° to
54° T., and the frost-free period is 110 to 120 days. The
natural vegetation is short mixed grasses, forbs, and
shrubs. ' ,

In a representative profile the surface layer is grayish-
brown fine sandy loam about 6 inches thick. The under-
lying material is light brownish-gray fine sandy loam in
the upper 24 inches and soft sandstone in the lower 30
inches. ‘

The available water capacity is low, and permeability
is moderately rapid. These soils are used for range.

Representative profile of Nelson fine sandy loam, 1,800
feet west and 400 feet north of E14 corner of sec. 20,
T.6S.,R.23 E.

A—0 to 6 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) moist; single grain;
soft, friable, nonsticky and nonplastic; many fine
and very fine roots; slightly effervescent; mildly
alkaline ; gradual, wavy boundary.

C1—6 to 30 inches, light brownish-gray (2.5Y 6/2) fine sandy
loam, grayish brown (2.5Y 5/2) moist coated with
light brownish gray (2.5Y 6/2) moist; very weak
prismatic structure parting easily to fine granular;
soft, friable, nonsticky and nonplastic; many very
fine roots; common very fine pores; slightly efferves-
cent; mildly alkaline; abrupt boundary.

(C2—30 to 60 inches, soft sandstone.

Depth to soft sandstone ranges from 29 to 36 inches. In
some places the soil is noncalcareous.

Nelson fine sandy loam, 4 to 8 percent slopes (Nej.—
This soil is on bedrock plains of the uplands. It has the
profile described as representative of the series.
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A typical area is about 95 percent Nelson fine sandy
loam and 5 percent included Travessilla soils. The in-
cluded soils are on ridges and narrow divides. The drain-
age pattern is dendritic. The stream channels have cut
down to bedrock in places. Runoff is slow, and the hazard
of erosion is moderate.

This soil is used for grazing. Capability unit ITIe—4,
dryland ; Sandy range site, 10 to 14 inches precipitation;
windbreak group 5.

Neville Series

The Neville series consists of deep, gently sloping, well-
drained soils on uplands. These soils formed in deep red-
dish alluvium. Annual precipitation is 10 to 14 inches.
The mean annual soil temperature ranges from 49° to
53° F., and the frost-free period ranges from 110 to 130
days. The natural vegetation is mixed grasses, forbs, and
shrubs.

In a representative profile the surface layer is reddish-
brown silty clay loam about 4 inches thick. The under-
lying material extends to a depth of 62 inches. It is light
reddish-brown silty clay loam in the upper 20 inches and
reddish-brown silty clay loam in the lower part.

The available water capacity is high, and permeability
is moderate. These soils are used mainly for range. A
small acreage is nsed for grain, alfalfa hay, and pasture.
~ Representative profile of Neville silty clay loam, 600
feet south and 100 feet east of N'W. corner of sec. 36,
T.7S.,R.2¢4 E.

A1—0 to 4 inches, reddish-brown (5YR 5/4) silty clay loam,
reddish brown (5YR 4/4) moist and coatings of
dark reddish brown (5YR 3/4) moist; weak, fine,
granular structure; soft, friable, slightly sticky and
slightly plastic; many very fine roots and pores;
slightly effervescent; moderately alkaline; clear
boundary. R :

Cl—4 to 11 inches, light reddish-brown (5YR 6/4) and pink
(YR 17/3) silty clay loam, red (2.5YR 4/6) moist
and coatings of dark red (2.5YR 3/6) moist; weak
prismatic structure parting to weak angular
blocky ; soft, friable, sticky and plastic; many very
fine roots and pores; strongly effervescent; moder-
ately alkaline; gradual boundary. ,

C2ea—11 to 24 inches, light reddish-brown (5YR 6/4) and
pink (5YR 7/3) silty clay loam, red (2.5YR 4/8)
moist and coatings of dark red .(2.5YR 3/6) moist;
moderate, medium and fine, angular blocky structure;
soft, friable, sticky and plastic; common very fine
roots; many very fine pores; many lime specks and
threads; violently effervescent; moderately alkaline;
gradual boundary.

(3—24 to 43 inches, reddish-brown (5YR 5/4) silty clay loam,
reddish brown (5YR 4/4) moist and coatings of yel-
lowish red (5YR 4/6) moist; weak, medium, sub-
angular blocky structure; soft, friable, sticky and
plastic; common very fine roots and pores; violently
effervescent ; strongly alkaline; gradual boundary.

Cdes—43 to 62 inches, reddish-brown (5YR 5/4) and pinkish-
gray (YR 7/2) silty clay loam, reddish brown (5YR
4/4) moist; massive; soft, friable, sticky and plastic;
few very fine roots and pores; common, distinct, clear
gypsum crystals in clusters and seams; violently
effervescent ; strongly alkaline.

The soil to a depth of 40 inches or more ranges from silt
loam to clay loam that is 20 to 35 percent clay.
Nevil}e silty clay loam, 2 to 4 percent slopes (Nfj.—
This soil is on fans and stream terraces. It has the pro-
file described as representative of the series.
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A typical area is 90 percent Neville silty clay loam
and 10 percent inclusions of Harvey, La Fonda, and
Stormitt soils. Areas of included soils are irregular in
shape and 5 acres or less in size. v

e drainage pattern is dendritic. Drainageways have
cut into the bedrock plain. Runoff is slow, ang the hazard
of erosion is slight.

About 95 percent of the acreage is used as range. A
small acreage is dryfarmed to wheat, barley, alfalfa hay,
and pasture. Capability unit IIIe—4; Clayey range site,
10 to 14 inches precipitation; windbreak group 1.

Neville silty clay loam, 4 to 8 percent slopes (Ng).—

This soil is on fans and stream terraces. Runoff is me-
dium, and the hazard of erosion is slight.

Almost all the acreage is range. Only a very small
acreage is used for hay, pasture, and small grain. Capa-
bility unit IIIe—4, dryland; Clayey range site, 10 to 14
inches precipitation; windbreak group 1.

Nihill Series

The Nihill series consists of deep, moderately steep,
well-drained soils. These soils formed in gravelly allu-
vium on terraces. Annual precipitation is 10 to 14 inches.
The mean annual soil temperature ranges from 47° to
54°°F., and the frost-free period is 110 to 120 days. The
natural vegetation is mixed grasses, forbs, and sagebrush.

In a representative profile the surface layer is grayish-
brown very gravelly loam about 8 inches thick. The un-
derlying material is very gravelly loam. The upper 27
inches 1s brown, and the lower 25 inches or more 1s pale
brown. o

The available water capacity is very low or low, and
permeability is moderately rapid. The entire acreage 1s
used as range. .

Representative profile of Nihill very gravelly loam,
100 feet west and 200 feet north of SE. corner of sec.
29, T. 8 S., R. 25 E.

A—O0 to 8 inches, grayish-brown (10YR 5/2) very gravelly
loam, dark grayish brown (10YR 4/2) moist; me-
dium granular structure; soft, friable, nonsticky and
nonplastic; ecommon very fine roots; slightly effer-
vescent; mildly alkaline; clear, wavy boundary.

Clea—8 to 85 inches, brown (10YR 4/3) very gravelly loam,
brown (10YR 4/3) moist; massive; soft, friable, non-
sticky and nonplastic; few very fine roots; very
violently effervéscent; lime segregations and crusts
on pebbles; strongly alkaline; abrupt boundary.

C2—35 to 60 inches, pale-brown (10YR 6/3) very gravelly
loam, brown (10YR 5/3) moist; massive; increases
in fine and coarse sand, small pebbles, and cobble-
stone; violently effervescent; lime coatings on peb-
bles; strongly alkaline.

The C horizon is very gravelly loam to very gravelly sandy
loam. The variable segregated lime coatings on pebbles range
from distinet to thin. Content of gravel in the solum and
substratum ranges from 40 to 70 percent.

Nihill very gravelly loam, moderately steep (NH).—
This soil is on the edges of terraces. It has the profile de-
scribed as representative of the series.

A typical area is 95 percent Nihill soil and 5 percent
inclusions of La Fonda and Stormitt soils. The included
soils finger through the Nihill soil in irregularly shaped
areas less than 3 acres in size. ,

The drainage pattern is dendritic. Stream channels
have cut deep into the underlying gravelly alluvium.
Runoff is medium, and the hazard of erosion is slight.

This soil is used for grazing. Capability unit VIe-1,
dryland; Silty range site, 10 to 14 inches precipitation;
windbreak group 10.

Nunn Series

The Nunn series consists of deep, nearly level and
sloping, well-drained soils. These soils formed in mixed
alluvium. Annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 47° to 49° F., and the
frost-free period is 110 to 130 days. The natural vege-
tation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is grayish-
brown silty clay loam about 6 inches thick. The subsoil
is 16 inches thick. The upper 6 inches is dark grayish-
brown silty clay loam, the next 6 inches is grayish-brown
clay, and the lower 4 inches is pale-brown clay. The sub-
stratum is 38 inches of limy silty clay loam that is pale
brown in the upper 26 inches and pale yellow in the lower
12 inches.

The available water capacity is high, and permeability
is moderately slow. These soils are used for irrigated
and dryfarmed crops, hay, and pasture.

Representative profile of Nunn silty clay loam, 300 feet
west and 600 feet north of SE. corner of sec. 34, T. 7 S.,
R. 23 E.

Ap—oO0 to 6 inches, grayish-brown (10YR §/2) silty clay loam,
very dark grayish brown (10YR 3/2) moist; moder-
ate, fine and medium, granular structure; hard, fri-
able, sticky and plastic; many fine and very fine
roots and pores; neutral; abrupt boundary.

B21t—6 to 12 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate, medinm, prismatic structure part-
ing to moderate, medium, coarse and fine, subangular
blocky ; hard, friable, sticky and plastic; distinct clay
films; many very fine roots and pores; neutral ; clear,
wavy boundary.

B22t—12 to 18 inches, grayish-brown (10YR &§/2) light clay,
dark grayish brown (10YR 4/2) moist; strong pris-
matic structure parting to moderate, medium and
fine, subangular blocky; hard, friable, sticky and
plastic; distinet clay films; many very fine roots;
many fine pores; slightly effervescent; moderately
alkaline; clear, wavy boundary.

B3ca—18 to 22 inches, pale-brown (10YR 6/3) light- clay,
brown (10YR 4/3) moist; strong, medium and coarse,
angular blocky structure parting to moderate, medium
and fine, blocky; slightly hard, friable, sticky and
plastic; many fine roots and very fine pores; slightly
effervescent ; many threads and seams of lime segre-
gations; moderately alkaline; gradual boundary.

Clca—22 to 48 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR 4/3) moist; massive; slightly
hard, firm, very sticky and plastic; few fine roots
and very fine pores; many, common, distinet threads
and seams of lime segregations; strongly efferves-
cent ; strongly alkaline; clear, wavy boundary.

C2ca—48 to 60 inches, pale-yellow (2.5Y 7/4) silty clay loam,
light olive brown (2.5Y 5/4) moist; massive;. soft,
friable, very sticky and plastic; strongly effervescent;
many lime segregations; strongly alkaline.

The lower part of the B horizon ranges from clay loam to
light clay. The C horizon is silty clay loam or clay loam.
Depth to the Ceca horizon ranges from' 21 to 28 inches.

Nunn silty clay loam, 0 to 2 percent slopes (Nk).—This
soil is on stream and fan terraces. It has the profile de-
scribed as representative of the series.

A typical area is about 95 percent Nunn silty clay loam
and 5 percent included Haverson, Heldt, and McRae soils.
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The areas of included soils are irregularly shaped and 5
acres or less in size.

The drainage pattern is dendritic. Deep and narrow
stream channels cross areas of this soil. The channels are
cut deeply into the alluvium. Runoff is very slow, and
the hazard of erosion is slight.

All the acreage is used for irrigated crops and alfalfa
hay. Capability unit IIs-1, irrigated ; windbreak group 1.

Nunn silty clay loam, 2 to 4 percent slopes (Nm).—
This soil is on stream and fan terraces, Runoff is slow,
and the hazard of erosion is moderate.

All the acreage is used for irrigated crops and alfalfa
hay. Capability unit ITe-1, irrigated; windbreak group 1.

Nunn silty clay loam, 4 to 8 percent slopes (Nn).—
This soil is on fans. Runoff is medium, and the hazard
of erosion is slight.

About 60 percent of the acreage is irrigated crops,
alfalfa hay, and pasture, and the rest is dryfarmed. Ca-
pability unit IIle-1, irrigated and IIle—4, dryland;
Clayey range site, 10 to 14 inches precipitation; wind-
break group 1.

Olney Series

The Olney series consists of deep, gently sloping, well-
drained soils. These soils formed in sandy loam alluvium.
Annual precipitation is 10 to 14 inches. The mean annual
soil temperature ranges from 48° to 54° F., and the frost-
free period is 110 to 120 days. The natural vegetation is
mixed grasses, forbs, and shrubs. -

In a representative profile the surface layer is grayish-
brown fine sandy loam about 5 inches thick. The subsoil
is 15 inches thick. It is brown clay loam in the upper
10 inches and light brownish-gray fine sandy loam in the
lower 5 inches. The substratum is more than 39 inches
thick. It is light-gray very gravelly sandy loam in the
upper 39 inches and gravelly sand below.

The available water capacity is low, and permeability
is moderate. These soils are used for irrigated and dry-
farmed crops, hay, and pasture.

Representative profile of Olney fine sandy loam, 800
feet east and 100 feet south of NW. corner of sec. 12,
T.38S.,R.28 E.

Ap—O0 to 5 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) moist; moderate
crumb structure parting to single grained; soft, fri-
able, nonsticky and nonplastic; many fine and very
fine roots; common very fine pores; neutral; clear,
wavy boundary.
to 15 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; moderate prismatic struc-
ture parting to moderate, medium and fine, angular
blocky ; slightly hard, friable, sticky and plastic; many
fine and very fine roots and pores; distinet clay
films; slightly effervescent; mildly alkaline; gradual
boundary.

to 20 inches, light brownish-gray (2.5YR 6/2) fine

sandy loam, gray (10YR 6/1) moist; weak subangu-

lar blocky structure; soft, friable, nonsticky and non-
plastic; common very fine roots; slightly efferves-
cent; mildly alkaline; clear boundary.

TIIClca—20 to 59 inches, light-gray (10YR 7/1) very gravelly
sandy loam mottled with white (10YR 8/2) ; massive;
soft, friable, nonsticky and nonplastic; few very fine
roots; few, fine, distinet lime specks, threads, and
lime undercoatings on rocks; one percent pebbles
greater than three inches in diameter; 50 to 70 per-
cent gravel; strongly alkaline; strongly effervescent;
gradual boundary.

B2t—5

B3—16
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ITIC2—59 inches, gravelly sand.

The content of coarse sand and pebbles increases with in-
creasing depth. The Cca horizon ranges from moderately
alkaline to very strongly alkaline. Depth to the Ceca horiozn
ranges from 19 to 26 inches. Depth to sand and gravel ranges
from 50 to 70 inches.

Olney fine sandy loam, 2 to 4 percent slopes (Oe).—
This soil is on high outwash terraces. It has the profile
described as representative of the series.

A typical area is about 95 percent Olney fine sandy
loam and 5 percent included Fort Collins, Harvey, and
Toluca soils. These included soils are in irregularly
shaped areas 5 acres or less in size. They occur as convex
areas and shallow swales. Runoff is slow, and the hazard
of erosion is slight. The drainage pattern is dendritic,
and some streams are cutting new channels. Most of the
acreage is used for irrigated and dryfarmed row crops,
small grain, alfalfa hay, and pasture. A very small acre-
age is range. Capability unit ITe-1, irrigated and I1Ie—4,
dryland; §andy range site, 10 to 14 inches precipitation;
windbreak group 5.

Olney fine sandy loam, 4 to 8 percent slopes (Of).—
This soil is on high outwash terraces. Runoff is medium,
and the hazard of erosion is slight. About 95 percent of
the acreage is used for irrigated and dryfarmed small
grain, alfalfa hay, and pasture; The rest is used for
range. Capability unit ITTe-1, irrigated and IIle—4, dry-
land; Sandy range site, 10 to 14 inches precipitation;
windbreak group 5.

Peritsa Series

The Peritsa series consists of moderately deep, gently
sloping, well-drained soils. These soils formed in red
shale beds. Annual precipitation is 15 to 19 inches. The
mean annual soil temperature ranges from 40° to 46° I.,
and the frost-free period is 90 days or less. The natural
vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is reddish
brown silt loam about 8 inches thick. The subsoil is about
11 inches thick. It is reddish-brown silty clay loam in
the upper 6 inches and red silty clay loam in the lower
5 inches. The upper 26 inches of the substratum is light-
red silty clay loam. Light-red shale is at a depth of 40
inches.

The available water capacity is moderate, and per-
meability is moderate. These soils are used as range.

Representative profile of Peritsa silt loam, 3,000 feet
east of Senwand Ranch Headquarters, T. 7 S., R. 27 E.

A1—0 to 3 inches, reddish-brown (5YR 4/8) silt loam, dark
reddish brown (5YR 3/2) moist; moderate, medium,
granular structure; slightly hard, friable, slightly
sticky and plastic; many very fine and fine roots and
pores; neutral; clear, wavy boundary.

B21t—3 to 7 inches, reddish-brown (5YR 4/3) silty clay loam,
dark reddish brown (5YR 38/3) moist; moderate,
medium, granular structure; slightly hard, friable,
slightly sticky and plastic; many very fine and fine
roots and pores; neutral; clear, wavy houndary.

B21t—3 to 7 inches, reddish-brown (5YR 4/3) silty clay loam,
dark reddish brown (5YR 3/3) moist; moderate,
medinm, prismatic structure parting to moderate,
medium, blocky; hard, friable, slightly sticky and
plastic; many very fine roots and pores; neutral ;
clear, smooth boundary.

B22t—7 to 9 inches, reddish-brown (2.5Y 5/4) silty clay loam,
dark reddish brown (2.5Y 8/4) moist; moderate,
medium, prismatic structure parting to weak, coarse,
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angular blocky; hard, friable, sticky and plastic;
few fine and very fine roots and pores; neutral;
clear, smooth boundary,

B3—9 to 14 inches, red (2.5YR 5/6) silty clay loam, red-
-dish brown (2.5YR 4/4) moist; moderate, medium,
prismatic structure parting to moderate, medium,
angular blocky; hard, friable, sticky and plastic;
few very fine roots ; strongly effervescent; moderately
alkaline; clear, wavy boundary.

Clea—14 to 24 inches, light-red (2.5YR 6/6) silty clay loam,
reddish brown (2.5YR 4/4) moist; massive; very
hard, firm, sticky and plastic; few and very fine
roots and pores; strongly effervescent; many fine
and medium lime threads; few fine shale chips;
strongly alkaline; gradual boundary.

02—24 to 40 inches, light-red (10YR 6/6) silty clay loam,
red (2.5YR 4/6) moist; massive; very hard, firm,
sticky and plastic; strongly effervescent; few fine
lime threads; moderately alkaline; gradual bound-

ary.
(C3—40 inches, light-red (2.5YR 6/6) partly weathered shale;
strongly effervescent ; moderately alkaline.

The C horizon ranges from light red to red and has distinct
lime segregations. Depth to the Ceca horizon ranges from 9
to 17 inches. Red shale is at a depth of 20 to 40 inches.

Peritsa silt loam, 4 to 8 percent slopes {Pe)—This soil
is on uplands. It has the profile described as representa-
tive of the series.

A typical area is about 95 percent Peritsa silt loam
and 5 percent inclusions of Rottulee and Tarrete soils.
The included soils are in swales and on smooth medium-
long foot slopes. The drainageways are smooth and
U-shaped and show channel cutting. Runoff is medium,
and the hazard of erosion is slight.

The soil is used as range. Capability unit IIIe-2, dry-
land; Silty range site, 15 to 19 inches precipitation;
windbreak group 2.

Razor Series

The Razor series consists of moderately deep, gently
sloping to strongly sloping, well-drained soils. These soils
formed in shale bedrock. Annual precipitation is 10 to 14
inches. The mean annual soil temperature is 47° to 49° I,
and the frost-free season is 110 to 120 days. The natural

- vegetation is mixed grasses, forbs, and shrubs. ]

In a representative profile the surface layer is grayish-
brown clay loam about 4 inches thick. The subsoil is
grayish-brown clay loam about 12 inches thick. The upper
12 ‘inches of the substratum is light brownish-gray
clay loam. Shale is at a depth of about 28 inches.

The available water capacity is low, and permeability
is slow. These soils are used for crops, pasture, and range.

Representative profile of Razor clay loam, NWi,NW1,
sec. 9, T.7S.,R. 22 E.

A1—0 to 4 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; moderate, medium
and fine, granular structure; soft, friable, sticky and
plastic; many fine and very fine roots and tubular
pores; neutral; gradual boundary.

B2—4 to 8 inches, grayish-brown (2.5Y 5/2) clay loam, very
dark grayish brown (2.5Y 3/2) moist; weak, medium,
prismatic structure parting to moderate, medium and
fine, angular blocky; slightly hard, friable, sticky
and plastic; pressure faces on peds; many fine and
very fine roots and pores; neutral; clear, wavy
boundary.

B3ca—8 to 16 inches, grayish-brown (2.5Y 5/2) clay loam,
dark grayish brown (2.5Y 4/2) moist; weak, medium,
prismatic structure parting to medium and fine angu-
lar blocky; hard, friable, sticky and plastic; few

very fine roots; few segregations of lime threads;
strongly effervescent; moderately alkaline; gradual
boundary. :
Clea—16 to 28 inches, light brownish-gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; massive;
slightly hard, friable, sticky and plastic; common
white seams and threads of segregated lime; strongly
effervescent ; moderately alkaline; abrupt boundary.
(C2—28 inches, platy gray shale.

The horizon is 35 to 40 percent clay and has common, dis-
tinct segregations of lime in the lower part. The content of
lime in the Cca horizen increases with increasing depth.
Depth to the Cca horizon ranges from 12 to 18 inches.
Bedded shale is at a depth of 28 to 37 inches. .

~ Razor clay loam, 2 to 8 percent slopes (Ra).—This soil
is on uplands. It has the profile described as representa-
tive of the series.

A typical area is about 95 percent Razor clay loam and
5 percent inclusions of Midway and Thedalund soils. The
included soils occur as narrow, convex divides and as the
steeper parts of slopes.

The drainage pattern is dendritic. Drainageways are
steep sided and show some channel cutting. Runoff is
medium, and the hazard of erosion is slight. This soil is
used for dryfarmed wheat, barley, pasture, and range.
Capability unit IITe—4, dryland; Clayey range site, 10 to
14 inches precipitation; windbreak group 2.

Razor-Thedalund clay loams, 4 to 15 percent slopes
(Rb).—These soils are on uplands. A typical area is about
65 percent Razor soils, 20 percent Thedalund soils, 10
percent inclusions of Midway and Travessilla, and 5 per-
cent sandstone rock outerop. Razor and Thedalund soils
are on the smooth medium-length slopes, in swales, and
on valley bottoms. The included soils are on narrow di-
vides and convex ridges.

The drainage pattern is dendritic. Drainageways are
steep sided and cut into the bedrock in places. Runoff is
medium, and the hazard of erosion is slight.

These soils are used mainly for range. A small acreage
is dryfarmed to wheat, barley, and’ pasture. Capability
unit IVe—4, dryland; Clayey range site, 10 to 14 inches
precipitation; windbreak group 2.

Redlodge Series

The Redlodge series consists of deep, nearly level,
poorly drained soils. These soils formed in deep alluvium.
Annual precipitation is 20 to 24 inches. The mean annual
soil temperature ranges from 41° to 45° F., and the frost-
free period is 90 days or less. The natural vegetation is
mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is very
dark grayish-brown and very dark gray silty clay loam
and clay about 16 inches thick. Below this is 9 inches of
olive-gray and gray clay. The underlying material is 11
inches of gray clay mottled with olive yellow. Beneath the
substratum is 24 inches of a buried soil that is dark-gray
clay mottled with olive yellow in the upper 6 inches and
gray and olive-yellow clay in the lower 18 inches.

The available water capacity is high, and permeability,
is slow. These soils are used for meadow hay, alfalfa,
pasture, and range.

Representative profile of Redlodge silty clay loam, 1,000
feet south and 300 feet west of NE. corner of sec. 14,
T.6S.,R. 19 E.
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A11—0 to 2 inches, very dark grayish-brown (10YR 3/2) silty
clay loam, black (10YR 2/1) moist; moderate, medi-
um and fine, blocky structure parting to moderate,
medium, granular; slightly hard, friable, sticky and
plastic; few fine and many very fine roots; few fine
pores; mildly alkaline; gradual boundary.

Al12—2 to 10 inches, very dark gray (N 3/0) silty clay loam,
black (10YR 2/1) moist; strong prismatic structure
parting to moderate, medium and fine, angular
blocky ; slightly hard, friable, sticky and plastic;
many very fine roots, common very fine pores; mildly
alkaline ; gradual boundary.

A13—10 to 16 inches, very dark gray (N 38/0) clay, very dark
gray (10YR 3/1) moist and coatings of black (10YR
2/1) moist; moderate, medium and fine, angular
blocky structure; slightly hard, friable, sticky and
plastic; common very fine roots and pores; prominent
organically stained film on peds; mildly alkaline;
clear boundary.

ACg—16 to 25 inches, olive-gray (5Y 5/2) and gray (N 6/0)
clay, dark olive gray (5Y 3/2) moist and gray (N
5/0) moist; strong, medium and fine, angular blocky
structure; slightly hard, friable, sticky and plastic;
few very fine roots; common very fine pores; moder-
ately alkaline; clear, wavy boundary.

Clcag—25 to 36 inches, gray (N 6/0) clay, gray (5Y 5/1)
moist, mottled with olive yellow (5Y 6/6) moist,
gray (5Y 6/1) moist, olive (5Y 4/4) moist, and very
dark gray (5Y 4/1) moist; massive; slightly hard,
friable, very sticky and plastic; strongly effervescent;
many white masses of segregated lime; moderately
alkaline; clear, wavy boundary.

Albgl—36 to 42 inches, dark-gray (N 4/0) clay mottled with
olive yellow" (6Y 6/8), dark gray (N 4/0) moist,
mottled with olive (5Y 4/4) moist, dark gray (N
3/0) moist, and gray (N 5/0) moist; massive;
slightly hard, friable, very sticky and very plastic;
strongly effervescent; common, small, white masses of
segregated lime; moderately alkaline; gradual bound-

ary.

Albg2—42 to 60 inches, gray (N 6/0) and olive-yellow (2.5Y
6/8) clay, gray (5Y 5/1) moist mottled with olive
(6Y 4/4) moist, gray (5Y 6/1) moist, dark gray
(6Y 4/1) moist, and very dark gray (5Y 3/1) moist;
massive; slightly hard, friable, sticky and plastic;
strongly effervescent; common, small, white segrega-
tions of lime; moderately alkaline,

Textures are clay, clay loam, sandy clay loam, or silty clay
loam that range from 35 to 60 percent clay. Depth to water
table ranges from 20 to 85 inches.

Redlodge-Adel silty clay loams (Rc).—These soils are
on wide to narrow valley floors. Slopes are 0 to 2 percent.
Each of these soils has the profile described as representa-
tive of its respective series. :

A typical area is about 65 percent Redlodge soils, 30
percent Adel soils, and 5 percent included Lohler, Bear-
mouth, and Maurice soils. The Redlodge soils are in
swales or concave areas. The Adel soils are convex. The
included soils are near stream channels in irregularly
shaped areas 5 acres or less in size.

Stream cliannels have cut deeply into the valley floor
in places. The drainage pattern 1s dendritic. Runoff is
slow, and the hazard of erosion is slight.

These soils are used mainly for meadow hay, alfalfa,
and pasture. Some areas are in range. Capability unit
VIw-1, dryland; Subirrigated range site, 20 to 24 inches
precipitation; windbreak group 9. '

Redlodge-Adel silty clay loams, wet (Rd).—These soils
are on wide to narrow valley floors. Slopes are 0 to 2 per-
cent. Redlodge soils make up about 60 percent of the
acreage and Adel soils 40 percent. '

The soils are wet more than 95 percent of the time.
Runoff is slow, and the hazard of erosion is slight.

These soils are used for pasture and range. Capability
unit VIw-1, dryland; Wetland range site, 20 to 24 inches
precipitation; windbreak group 9.

Reeder Series

The Reeder series consists of moderately deep, rolling,
well-drained soils. These soils formed in Yoamy material
over sandy shale and sandstone bedrock. Annual precipi-
tation is 15 to 19 inches. The mean annual soil tempera-
ture ranges from 38° to 47° F., and the frost-free period
is 90 to 110 days. The natural vegetation is mixed short
and mid grasses, forbs, shrubs, and a few pine and
juniper trees.

In a representative profile the surface layer is dark
grayish-brown loam about 8 inches thick. The subsoil is
brown clay loam about 18 inches thick. The substratum
is 9 inches thick. The upper 4 inches is pale-brown clay
loam, and the lower 5 inches is very pale brown loam.
Sandy shale and hard sandstone are at a depth of 30
inches. ' ~

The available water capacity is low, and permeability
is moderate. These soils are used for range.

Representative profile of Reeder loam, 1,600 feet east
and 100 feet south of NW. corner of sec. 19, T. 6 S.,
R.24 E.

A11—0 to 4 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) moist; weak, thick,
platy structure parting to weak, medium, crumb ; soft,
friable, nonsticky and nonplastic; many fine and
very fine roots and pores; neutral; slightly acid;
clear, wavy boundary.

A12—4 to 8 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak,
medium, prismatic structure parting to weak, me-
dium, angular blocky ; slightly hard, friable, slightly
sticky and nonplastic; many very fine roots; common
very fine pores; neutral; slightly acid; clear, wavy
boundary. .

B21t—8 to 21 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; moderate, medium, pris-
matic structure parting to moderate, medium, angu-
lar blocky'; hard; friable, sticky and plastic; distinct
clay films; many very fine roots; common very fine
pores; neutral; slightly acid; gradual boundary.

C1—21 to 25 inches, pale-brown (10YR 6/3) clay loam, dark
brown (10YR 4/3) moist; weak, medium, angular
blocky structure; hard, friable, sticky and plastic;
few very fine roots and pores; neutral ; mildly alka-
line ; clear boundary.

C2ca—25 to 80 inches, very pale brown (10YR 7/3) loam,
light yellowish brown (10YR 6/4) moist; massive;
hard, friable, sticky and plastic; strongly efferves-
cent; few, coarse, soft masses of segregated lime;
moderately alkaline; abrupt boundary.

C3—30 to 60 inches, sandy shale and sandstone.

The B2t horizon is loam or clay loam and is 25 to 35 per-
cent clay. Depth to the C horizon ranges from 20 to 26 inches.
Lime segregations are in the lower part of the horizon.
Depth to bedrock ranges from 30 to 40 inches.

Reeder-Castner association, rolling (RE).—This asso-
ciation is on upland plains. A -typical area is about 65
percent Reeder soils, 30 percent Castrier soils, and 5 per-
cent inclusions of Lap and Hanson soils. The Reeder soils
are on divides and the smooth, broad sides. The Castner
soils are in localized spots and ridges. The included soils
are in irregularly shaped areas 10 acres or less in size
throughout the association.

Most of the drainageways are smooth and U-shaped,
and they form a dendritic pattern on the landscape. In
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places stream channels have cut deeply into the bedrock.
Runoff is medium, and the hazard of erosion is slight.

This association is used for grazing. Capability unit
IIIe-2, dryland. Reeder soil in Silty range site, 15 to 19
inches precipitation, and windbreak group 2. Castner soil
in Shallow range site, 15 to 19 inches precipitation, and
windbreak group 3.

Rentsac Series

The Rentsac series consists of shallow, strongly sloping
to steep, well-drained soils. These soils formed in cal-
careous loamy material weathered from calcareous sand-
stone. Annual precipitation is 10 to 14 inches. The mean
annual soil temperature ranges from 42° to 47° F., and
the frost-free period is 110 to 120 days. The natural vege-
tation is mixed grasses, forbs, shrubs, and scattered pines.

In a representative profile the surface layer is olive-
gray channery loam about 3 inches thick. The underlying
material is 17 inches thick. The upper 5 inches is gray
channery loam, and the lower 12 inches is olive very chan-
nery and flaggy loam. Indurated limy sandstone is at a
depth of 20 inches or less.

The available water capacity is very low, and per-
meability is moderately rapid. These soils are used as
range. '

Representative profile of Rentsac channery loam, 800
feet east and 60 feet south of NW. corner of sec. 3, T. 4 S,
R. 21 E.

A1—0 to 3 inches, olive gray (BY 5/2) channery loam, olive
(5Y 5/3) moist and coatings of olive (10YR 4/3)
moist; weak, fine, granular structure; soft, friable,
nonsticky and nonplastic; few fine and very fine
roots; strongly effervescent; moderately alkaline;
clear, wavy boundary.

C1—3 to 8 inches, gray (5Y 6/1) channery loam, olive gray
(5Y 5/2) moist and coatings of gray (5Y 5/1) moist;
massive ; hard, friable, nonsticky and nonplastic; few
fine matted roots between shale plates; 25 to 35
percent sandstone fragments; strongly effervescent;
moderately alkaline; gradual boundary.

(C2—8 to 20 inches, olive (5Y 5/6) very channery and flaggy
loam, olive gray (5Y 4/2) moist; soft, friable, slightly
sticky and plastic; strongly effervescent; crust of
lime on fragments; about 70 percent angular gravelly

. and flaggy sandstone fragmehts; moderately alkaline;
abrupt boundary.

R—20 inches, indurated calcareous sandstone that has lime
crust on the surface.

Depth to sandstone bedrock ranges from 10 to 20 inches.

Rentsac channery loam, sloping (RF).—This strongly
sloping soil is on uplands. It has the profile described as
representative of the series.

A typical area is about 90 percent Rentsac channery
soil and 10 percent included Sinnigam, Absarokee, and
Cabba soils. Rentsac soils are on the broader and smoother
parts of the landscape. The included soils are on the
sharp ridgetops, narrow divides, and convex sides of
ridges.

Drainageways have cut deeply into the bedrock and
have exposed numerous sandstone outcrops along their
courses. The drainage pattern is dendritic. Runoff is
rapid, and the hazard of erosion is moderate.

This soil is used entirely for grazing. Capability unit
VIs-1, dryland ; Shallow range site, 10 to 14 inches pre-
cipitation; windbreak group 3.

Rentsac-Rock outcrop complex, steep (RG).—This com-
plex is on uplands. It consists of moderately steep to very
steep sandstone escarpments and shale beds that are a few
feet to tens of feet thick. Areas face northeast and south-
east, and the anticline of the steep sandstone and shale
cliffs plunges in a west-southwest direction. The steep to
very steep cliff formations have three distinct levels of
sandstone outcroppings between short talus slopes. The
Rentsac soil is on the smooth anticlines with included
Wayden and Marias soils.. The included soils are on the
smooth side slopes between drainageways. Areas form ir-
regular patterns 10 acres or less in size.

About 55 percent of this complex is Rentsac soil, 40
percent is sandstone Rock outerop, and 5 percent is in-
cluded soils. The drainage pattern is dendritic. Stream
channels have cut deeply into bedrock. Runoff is very
rapid, and the hazard of erosion is severe. This complex
is used entirely for range. Capability unit VIIIe-1, dry-
land; Thin Breaks range site, 10 to 14 inches precipita-
tion; windbreak group 3.

Riverwash

Riverwash (Rh) consists of recently deposited alluvium
in eddies and bars along the course of streams. Most of
the alluvium is sand and gravel of mixed sizes. The newly
deposited aréis are generally void of vegetation. Willows
and cottonwood trees invade the soils after the stream
channel becomes more stable. Runoff is rapid, and the
hazard of erosion 1s severe. Capability unit VIIIs-1.

Rock Outcrop

Rock outcrop consists of exposures of bare rock. Most
areas are too small to be delineated on the soil map. Some
are identified by spot symbols. Others are mapped as soil
complexes.

Rock outcrop-Lambeth complex, 5 to 15 percent
slopes (Rk).—This complex is on uplands. Sandstone Rock
outcrop makes up about 70 percent of a typical area and
the Lambeth soil 30 percent. The sandstone areas are
barren. The Lambeth soil occurs as islands between the
spots of sandstone.

The drainage pattern is dendritic. Stream channels
have cut into the bedrock in many places. Runoff is me-
dium, and the hazard of erosion is slight.

The Lambeth soil is used entirely for range. It is in
capability unit VIs-1, dryland; Silty range site, 10 to 14
inches precipitation. ‘

Rock outcrop-Travessilla complex, steep (RM).—This
complex is steep and very steep, and it includes rough
and broken areas of the uplands.

Slopes are dominantly 25 to 70 percent, but included
in this complex are areas where they are 70 to 80 percent.

A typical area is about 55 percent Rock outcrop, 30 per-

- cent Travessilla soils, and 15 percent included soils. The

Rock outcrop consists of steep or very steep sandstone
cliffs and areas that are more than 90 percent Rock out-
crop. The Travessilla soils are on benches and divides.
The included soils are between the sandstone ledges and
the broad divides.

The drainage pattern is dendritic. Stream channels
have cut deeply into the bedrock plain. Deep alluvial
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soils are along the narrow drainageways. Runoft is rapid,
and the hazard of erosion is severe.

This complex is used entirely for grazing. Travessilla
soil in capability unit VIIe-1 dryland; Thin Breaks
range site, 10 to 14 inches precipitation; windbreak
group 3.

Romberg Series

The Romberg series consists of deep, gently sloping to
moderately steep, well-drained soils. These soils formed
in deep glacial outwash. Annual precipitation is 10 to 14
inches. The mean annual soil temperature is 47° to 49° F.,
and the frost-free period is 110 to 120 days. The natural
vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is light
brownish-gray very stony loam about 3 inches thick.
The subsoil 1s 26 inches thick. The upper 5 inches is
brown gravelly clay loam, and the lower part is yel-
lowish-brown gravelly clay loam. The substratum is a
very pale brown gravelly clay loam to a depth of 60
inches.

The available water capacity is low or very low, and
permeability is moderate. These soils are used for range.

Representative profile of Romberg very stony loam,
rolling, in SW1/ of sec. 20, T. 9 S, R. 21 E.

Al—0 to 8 inches, light brownish-gray (10YR 6/2) very
stony loam, brown (10YR 4/3) moist; weak, medium
and fine, granular structure; soft, friable, nonsticky
and nonplastic; many very fine roots; 20 percent
rounded stones and 10 percent pebbles; neutral;
clear, wavy boundary.

B2t—3 to 8 inches, brown (10YR §5/3) gravelly clay loam,
dark brown (10YR 4/3) moist; weak, medium and
fine, subangular blocky structure; slightly hard, fri-
able, sticky and plastic; many very fine roots and
tubular pores; faint patchy clay films; 20 percent
pebbles; clear, wavy boundary. ]

B22t—8 to 29 inches, yellowish-brown (10YR 5/4) gravelly
clay loam, dark yellowish brown (10YR 4/4) moist;
weak, medium and fine, subangular blocky structure;
slightly hard, friable, sticky and plastic; many very
fine roots; 20 percent pebbles; 15 percent cobble-
gtones and stones; mildly alkaline; clear, wavy
boundary.

Clca—29 to 60 inches, very pale brown (10YR 7/3) gravelly
clay loam, pale brown (10YR 6/3) moist; massive;
slightly hard, friable, sticky and plastic; few very
fine roots; common fine tubular pores; 30 percent
pebbles and 10 percent stones; lime-coated pebbles
and spots of soft lime ; strongly effervescent ; strongly
alkaline..

The A horizon ranges from stony loam to extremely stony
loam. The B horizon is 30 to 35 percent clay. The Cca ho-
rizon has distinet lime segregations of threads, crusts, and
flour lime. These soils are 35 to 70 percent coarse fragments.

Romberg very stony loam, rolling (RN).~—This soil is
on glacial outwash terraces. It has the profile described
as representative of the series.

A typical area is about 95 percent Romberg soil and
5 percent inclusions of Vona soil. The included soil is in
pockets of irregular shape and about 5 acres in size. The
drainage pattern is dendritic. Stream channels have cut
deeply into the alluvium, and they have rounded sides
and gullied bottoms. Runoff is medium, and the hazard
of erosion is slight. This soil is used for range. It is too
stony for cultivation. Capability unit VIs-1, dryland;
Silty range site, 10 to 14 inches precipitation; windbreak
group 8.
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Romberg extremely stony loam, sloping (RO).—This
strongly sloping soil is on glacial outwash terraces. It has
a profile similar to the one described as representative of
the series, but the surface layer is covered with many
large erratic stones and boulders of granite.

Runoff is medium, and the hazard of erosion is slight.
This soil is used for range. Capability unit VIIs-1, dry-
land ; Stony range site, 10 to 14 inches precipitation ; wind-
break group 8.

Romberg-Shale outcrop complex, moderately steep
[RP).—This complex is on the edges of terraces. It is about
50 percent Romberg very stony loam and 50 percent
Shale outcrop. The drainage pattern is dendritic, and
channels of the natural drainageways have cut deeply
into the shale bedrock. Runoff is rapid, and the hazard
of erosion is moderate. This complex is used entirely for
range. Capability unit VIIs-1, dryland. Romberg soil in
Stony range site, 10 to 14 inches precipitation; wind-
break group 8.

Romberg-Stutzman association, undulating (RS).—
This association is on glaciated valley fill. A typical area
is about 65 percent Romberg very stony loam and 35 per-
cent Stutzman silty clay. Each of these soils has the
profile described as representative of its respective series,
but the surface layer of the Romberg soil is stony loam.
The Romberg soil occurs as convex islands surrounded
by areas of the concave Stutzman soils.

Runoff is rapid on Stutzman soils and moderate on
Romberg soils. Erosion is a severe hazard. The drainage
pattern is dendritic. Stream channels have cut deeply into
the alluvial material. X

The soils of this association are used only for grazing.
Romberg soils in capability unit VIIs-1, dryland, Stony
range site, 10 to 14 inches precipitation, and windbreak
group 8. Stutzman soils in capability unit VIs-1, dryland,
Clayey range site, 10 to 14 inches precipitation, and
windbreak group 1.

Rottulee Series

The Rottulee series consists of moderately deep, gently
sloping, well-drained soils. These soils formed in material
weathered from reddish sandstone and limestone. Annual
precipitation is 15 to 19 inches. The mean annual soil
temperature is 44° to 47° F., and the frost-free period is
90 to 110 days. The natural vegetation is mixed grasses,
forbs, and shrubs. _

In a representative profile the surface layer is dark-
brown silt loam about 2 inches thick. The subsoil is 13
inches thick. The upper 4 inches is reddish-brown silt
loam, and the lower 9 inches is light reddish-brown loam.
The substratum is light reddish brown clay loam about
7 inches thick. Shattered limestone rock is at a depth of
22 inches. .

The available water capacity is low, and permeability
is moderate. These soils are used for range.

Representative profile of Rottulee silt loam, 2,600 feet
east and 100 feet south of NW. corner of sec. 23, T. 8 S.,
R. 28 L.

A1—0 to 2 inches, dark-brown (7.5YR 4/2) silt loam, dark
brown (7.5YR 3/2) moist; weak, thick, platy struc-
ture; slightly hard, very friable, slightly sticky and
plastic; many very fine roots and tubular pores;
slightly effervescent; moderately alkaline; clear,
smooth boundary.
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B1—2 to 6 inches, reddish-brown (5YR 5/3) silt loam, dark
reddish brown (5YR 3/3) moist; weak, medium,
prismatic structure; slightly hard, very friable,
slightly sticky and slightly plastic; many very fine
roots and tubular pores; slightly effervescent; mod-
erately alkaline; clear, wavy boundary.

B2—6 to 10 inches, light reddish-brown (§YR 6/3) heavy
gilt loam, reddish .brown (5YR 4/4) moist; moderate,
medium, prismatic structure; hard, friable, sticky
and plastic; common very fine roots; common fine
and very fine tubular pores; slightly effervescent;
moderately alkaline; clear, wavy boundary. )

B3—10 to 15 inches, light reddish-brown (5YR 6/3) heavy
silt loam, reddish brown (5YR 4/4) moist; moderate,
medinm and fine, angular blocky structure; hard,
friable, sticky and plastic; common very fine roots
and tubular pores; strongly effervescent; a few
threads of soft lime; moderately alkaline; clear,
wavy boundary.

Cea—15 to 22 inches, light reddish-brown (5YR 6/4) light
clay loam, yellowish red (5YR 5/6) moist; weak,
fine, blocky structure; hard, friable, sticky and slight-
ly plastic; common very fine roots and tubular pores;
20 percent shale fragments; strongly effervescent;
common fine threads of soft lime; strongly alkaline;
gradual boundary.

R—22 inches, shattered limestone bedrock.

Texture ranges from silt loam to light silty clay loam
and light clay loam that is 20 to 35 percent clay and 15 to 25
percent fine or medium sand and gravel-size shale fragments.
Depth to the Ceca horizon ranges from 15 to 26 inches. Lime-
stone bedrock is at a depth of 22 to 35 inches.

Rottulee silt loam, 4 to 8 percent slopes (Rt}.—This soil
is on uplands. It has the profile described as representa-
tive of the series.

A typical area is about-90 percent Rottulee silt loam
and 10 percent included Peritsa, Tarrete, and Windham
soils. The included soils are on foot slopes and terrace
remnants in irregularly shaped tracts less than 5 acres in
size.

The drainage pattern is dendritic. Stream channels
have cut deeply into the bedrock. The sides of the drain-
ageways are smooth and rounded. Runoff is medium, and
the hazard of erosion is moderate. This soil is used for
range. Capability unit IITe-2, dryland; Silty range site,
15 to 19 inches precipitation ; windbreak group 2.

Ryorp Series

The Ryorp series consists of moderately deep, steep,
well-drained soils. These soils formed in weathered fine-
grained sandstone. Annual precipitation is 15 to 19 inches.
The mean annual soil temperature ranges from 39° to
45° F., and the frost-free period is 50 to 90 days. The
natural vegetation is lodgepcge pine, grass, and forbs.

In a representative profile a thin layer of litter covers
a surface layer of light brownish-gray sandy loam about
2 inches thick. The subsoil is pale-brown sandy loam
about 19 inches thick. The substratum is pale-brown sandy
loam about 13 inches thick over noncalcareous sandstone
bedrock. .

The available water capacity is low, and permeabilit;
is rapid. These soils are used for limited grazing, wood-
land, and recreation.

Representative profile of Ryorp sandy loam, 3,000 feet
north and 4,000 feet west of Bainbridge elevation mark
8268, T. 8 S., R. 26 E.

02 inches to 0, loose mat of partly decomposed pine needles
and twigs.

A2—0 to 2 inches, light brownish-gray (10YR 6/2) sandy loam,
dark grayish brown (10YR 4/2) moist; weak, thin,
platy structure; soft, very friable, nonsticky and
nonplastic; many coarse and medium, and common
fine and very fine roots; slightly acid; clear, smooth
boundary. )

B2—2 to 21 inches, pale-brown (10YR 6/3) sandy loam and
loam, dark brown (10YR 4/3) moist; moderate and
weak, coarse, prismatic structure; slightly hard, very
friable, nonsticky and nonplastic; common coarse,
medium, fine, and very fine roots and pores in upper
part and common fine and very fine roots and pores
in the lower part; few, faint, coarse, brown (10YR
5/4) iron mottles; slightly acid; gradual, wavy
boundary.

C—21 to 34 inches, pale-brown (10YR 6/3) sandy loam, brown
(10YR 5/3) moist; massive; hard, very friable, non-
sticky and nonplastic; very few fine roots and tubu-
lar pores; medium acid; abrupt boundary.

R-—34 inches, noncalcareous sandstone bedrock.

The A horizon is fine sandy loam or sandy loam. Reaction
ranges from slightly acid to medium acid. The content of sand-
stone fragments ranges from 1 to 20 percent, by volume. Depth
to sandstone bedrock is 32 to 38 inches.

Ryorp sandy loam, steep (RY).—This soil is on moun-
tains where slopes are 25 to 45 percent. It has the profile
described as representative of the series. '

A typical area is about 90 percent Ryorp sandy loam
and 10 percent included Hanson and Sicklesteets soils.
The included soils are in irregularly shaped areas 15 acres
or less in size. The Hanson soils are steep and are below
limestone ledges. The Sicklesteets soils are near areas of
red-bed shale. The drainage pattern is dendritic. Stream-
ways are heavily wooded, and this has reduced channe] .
cutting. Runoff is slow, and the hazard of erosion is
severe.

This soil is used for woodland, recreation, and limited
grazing. Capability unit VIe-1, dryland.

Sandstone Outcrop

Sandstone outcrop (SA) consists of steep or very steep,
barren or partially barren, hard sandstone cliffs, ledges,
and slopes. There are small areas in small basins and
pockets or benches that are mantled with a thin layer of
very fine sandy loam. These areas of sandy soil support
a sparse growth of juniper and bunchgrass. The brushlike
plants grow from deep cracks in the massive blocks of
sandstone. In some areas sandstone slabs cover 90 to 100
percent of the ground surface. This results from the re-
ceding sandstone cliffs. The hard sandstone cliffs, how-
ever, show evidence of resisting geologic erosion. These
cliffs are tens of feet thick. Small remnant areas of Tra-
vessilla, Midway, and Lismas soils are included with this
land type, but do not exceed 2 acres in size. The included
soils have hard shale or sandstone within 20 inches of the
surface. Runoff is rapid, and the hazard of erosion is
severe.

This unit is used for recreation, wildlife habitat, and
watersheds. Capability unit VIIIs-1, dryland.

Sebud Series

The Sebud series consists of deep, very bouldery, steep,
well-drained soils. These soils formed in glacial till. An-
nual precipitation is 15 to 19 inches. The mean annual soil
temperature is 45° to 47° F., and the frost-free period is
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70 to 110 days. The natural vegetation is mixed grasses,
forbs, shrubs, and pine trees.

In a representative profile the upper 4 inches of the
surface layer is very dark grayish-brown very bouldery
loam, and the lower 6 inches is dark grayish-brown very
bouldery clay loam. The subsoil, about 12 inches thick, 1s
yellowish-brown very bouldery clay loam. The upper 6
inches of the substratum is light yellowish-brown very
bouldery coarse sandy clay loam, the next 21 inches is
very pale brown very bouldery coarse sandy clay loam, and

the lower 13 inches is very pale brown very bouldery clay

loam.

The available water capacity is low or very low, and
permeability is moderate. The entire acreage is used as
range.

Representative profile of Sebud very bouldery loam,
steep, 2,900 feet west and 1,000 feet south of the NE. cor-
ner of sec. 16, T. 6 S, R. 18 E,

A11—0 to 4 inches, very dark grayish brown (10YR 3/2)
very bouldery loam, very dark brown (10YR 2/2)
moist; weak granular structure parting to fine
crumb ; soft, friable, nonsticky and nonplastic; many
fine and very fine roots; 10 percent gravel and 40
percent stones and boulders; neutral ; clear boundary.

A12—4 to 10 inches, dark grayish-brown (10YR 4/2) very
bouldery light clay loam, very dark grayish brown
(10YR 3/2) moist and coatings of very dark brown
(10YR 2/2) moist; moderate, medium and fine, angu-
lar blocky structure; slightly hard, friable, sticky
and plastic; many very fine roots and pores; 10 per-
cent gravel and 40 percent stones and boulders;
mildly alkaline; clear, wavy boundary.

B2—10 to 22 inches, yellowish-brown (10YR 5/4) very boul-
dery clay loam, dark brown (10YR 3/3) moist and
coatings of dark yellowish brown (10YR 3/4) moist;
moderate, medium and fine, subangular blocky struc-
ture; slightly hard, friable, sticky and plastic; few
very fine roots and pores; 10 percent gravel and
cobblestones and 40 percent stones and boulders;
mildly alkaline ; clear boundary.

C1—22 to 28 inches, light yellowish-brown (10YR 6/4) very
bouldery coarse sandy clay loam, yellowish brown
(10YR 5/4) moist; massive; slightly hard, friable,
slightly sticky and plastic; few very fine roots and
pores; 5 percent small pebbles and 40 percent stones

’ and boulders; mildly alkaline; gradual boundary.

C2—28 to 49 inches, very pale brown (10YR 7/3) very boul-
dery coarse sandy clay loam, yellowish brown (10YR
5/4) moist; massive; slightly hard, friable, slightly
sticky and plastic; few very fine roots; many sand
grains of clear quartz; 5 percent highly weathered
granitic rock and 40 percent hard stones and boul-
ders; mildly alkaline; gradual boundary.

C3—49 to 62 inches, very pale brown (10YR 7/3) very boul-
dery clay loam, yellowish brown (10YR 5/4) moist;
massive; hard, firm, sticky and plastic; few very
fine tubular pores; 5 percent pebbles and 40 percent
stones and boulders; mildly alkaline.

The solum ranges from 20 to 30 inches in thickness. Soil
texture includes loam or sandy clay loam that is 20 to 35
percent clay and 40 to 60 percent coarse fragments, mainly
boulders and stones. Reaction is slightly acid to mildly
alkaline, without free lime. The large, erratic boulders cover
40 to 60 percent of the surface.

Sebud very bouldery loam, steep (SB).—This strongly
sloping to steep soil is on glacial till moraines at the can-
yon entrances to the Beartooth Plateau. It has the profile
described as representative of the series.

A typical area is about 95 percent Ryorp sandy loam
and 5 percent inclusions of Charlos, Woodrock, and Thiel
soils. The included soils are on terrace remnants and the

edges of terraces. Areas are irregular in shape and 5 acres
or less in size.

Drainageways are smooth and U-shaped. The very boul-
dery condition of this soil reduces channel cutting of the
drainageways to only an occasional headcut. Runoff is
slow, and the hazard of erosion is very slight.

This soil is used only for grazing. Capability unit
V1Is-1, dryland; Stony range site, 15 to 19 inches precip-
itation; windbreak group 8.

Shale Outcrop

Shale outcrop (SC) consists of steep to very steep and
nearly vertical cliffs of gray shale and sandstone.

Stream channels have cut deeply into the shale. Runoff
is rapid, and the erosion hazard 1s severe. This unit is used
for watershed, wildlife, and some recreation. Capability
unit VIITs-1, dryland. _

Shale outcrop-Abac complex, very steep {SD).—This
complex consists of nearly vertical red cliffs that merge
into smooth, rounded anticlines. Slopes range from 50 to
90 percent. This complex is characterized by its brilliant,
reddish-brown cliffs of barren shale mottled with deep red,
gray, purple, green, and yellow. Abac soils are along the
deeply entrenched drainageways. Small areas of Neville
and Tarrete soils are included with these soils.

Stream channels have cut deeply into the shale bedrock.
Runoff is rapid, and the hazard of erosion is severe.

This complex is used for watershed, wildlife, and recre-
ation. A small acreage is used for grazing. Capability unit
VIle-1, dryland. Abac soil in Shallow range site, 10 to
14 inches precipitation ; windbreak group 3.

Shane Series

The Shane series consists of moderately deep, gently
sloping to strongly sloping, well-drained soils. These soils
formed in materials weathered from calcareous shale.
Annual precipitation is 15 to 19 inches. Mean annual soil
temperature is 43° to 47° F., and the frost-free period is
90 to 110 days. The natural vegetation is mixed grasses,
forbs, and scattered pines.

In a representative profile the surface layer is grayish-
brown clay loam about 7 inches thick. The subsoil 1s 12
inches thick. The upper 8 inches is yellowish-brown clay,
and the lower part 1s grayish-brown clay. The substratum
is light olive-gray clay that overlies shale at a depth of
about 34 inches.

The available water capacity is low, and permeability
is very slow. These soils are used for small grain, hay, pas-
ture, and range. _ '

Representative profile of Shane clay loam, 800 feet
southeast of NW, corner of sec. 16, T.4 S.,R. 21 E.

Al11—0 to 3 inches, grayish-brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 8/2) moist; moder-
ate, medium, granular structure; soft, friable, sticky
and plastic; many very fine roots and pores; many
clear, unstained siit and sand grains coating gran-
ules; neutral; clear, smooth boundary.

A12—3 to 7 inches, grayish-brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) moist; moder-
ate prismatic structure parting to strong, medium
and fine, angular blocky; slightly hard, firm, sticky
and plastic; common very fine roots; many very fine
pores; many clear, unstained silt and sand grains on
peds and in root channels; mildly alkaline; abrupt
boundary.
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B21t—7 to 15 inches, yellowish-brown (10YR 5/4) clay, dark
yellowish brown (10YR 4/4) moist; strong prisma-
tic structure parting to strong, medium, subangular
blocky ; common coarse slickensides; hard, firm, very
sticky and plastic; common very fine roots and few
tubular pores; distinct clay films; mildly alkaline;
gradual boundary.

B22t—15 to 19 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.6Y 4/2) moist; moderate, medium,
subangular blocky structure; common coarse slicken-
sides; hard, firm, very sticky and very plastic;
common very fine roots and few tubular pores; dis-
tinet films on peds; moderately alkaline; gradual
boundary.

C1—19 to 34 inches, light olive-gray (5Y 6/2) clay, olive
gray (BY 4/2) moist; massive; hard, firm, very
sticky and very plastic; few very fine roots and
pores; slightly effervescent; moderately alkaline;
abrupt boundary.

C2—34 inches 4, white (5Y 8/2) shale mottled with olive
gray (5Y 5/2). ]

Depth to shale ranges from 30 to 40 inches. The B2t hori-
zon is 60 to 70 percent clay.

Shane clay loam, 4 to 8 percent slopes (Se).—This
soil is on uplands. It has the profile described as repre-
sentative of the series. . :

A typical area is 85 to 95 percent Shane soils and 15
percent or less included Absarokee, Cabba, and Rentsac
soils. The Shane soil is on smooth foot slopes and in
swales. The included soils are in irregularly shaped areas
5 acres or less in size on convex divides and ridges.

The drainage pattern is dendritic, and drainageways
have cut into the bedrock in places. The hazard of ero-
sion is slight. Runoff is slight. :

About 90 percent of the acreage is used for dryland
small grain, hay, and pasture. A small acreage is used for
grazing. Capability unit ITTe-2, dryland; Clayey range
site, 15 to 19 inches precipitation; windbreak group 2.

Shane clay loam, 8 to 15 percent slopes (Sfl.—This soil
is on uplands. Runoff is medium, and the hazard of ero-
sion is moderate. About 90 percent of the acreage is used
for small grain, hay, and pasture. A small acreage is used
for grazing. Capability unit IVe-2, dryland ; Clayey range
site, 15 to 19 inches precipitation; windbreak group 2.

Shane-Cabba clay loams, 4 to 8 percent slopes (Sg).—
This complex is on uplands. )

A typical area is about 70 percent Shane soil, 25 percent
Cabba soil, and 5 percent included Absarokee, Sinnigam,
and Macar soils. The Shane soil is in broad swales and on
divides. The Cabba soil is on convex ridges and narrow,
tabular divides. The included soils are in swales or on
divides in irregularly shaped areas 15 acres or less in size.

The drainage pattern is dendritic. Stream channels have
cut into the bedrock in some places. The soils of the nar-
row valley floors are of deep alluvial material. The hazard
of erosion is moderate, and runoff is slight.

About 85 percent of this complex is used for small
grain, hay, and pasture. The rest is used for grazing.

Capability unit ITIe-2, dryland. Shane soil in Clayey

range site, 15 to 19 inches precipitation, and windbreak
group 2. Cabba soil in Shallow range site, 15 to 19 inches
precipitation, and windbreak group 3.

Shane-Cabba clay loams, 8 to 15 percent slopes (Sh}.—
This complex is on uplands. Runoff is medium, and the
hazard of erosion is slight. About 85 percent of this com-
plex is used for small grain, hay, and pasture. The rest
is used for range. Capability unit IVe-2, dryland. Shane

soil in Clayey range site, 15 to 19 inches precipitation, and
windbreak group 2. Cabba soil in Shallow range site, 15
to 19 inches precipitation, and windbreak group 8.

Sicklesteets Series

The Sicklesteets series consists of deep, moderately
steep, well-drained soils. These soils formed in deep,
clayey, limy beds derived from limestone and shale. An-
nual precipitation is 15 to 19 inches. The mean annual
soil temperature is 40° to 42° F., and the frost-free period
is 50 to 90 days. The natural vegetation is lodgepole pines
with an understory of forbs and shrubs.

In a representative profile the surface layer, which is
beneath a thin layer of humus, is pinkish-gray loam about
5 inches thick. The subsoil is dusky red clay or clay loam
about 17 inches thick. The substratum, 88 inches thick or
more, 1s weak-red silty clay.

The available water capacity is moderate to high, and
permeability is moderately slow. These soils are used for
limited range, wildlife, and recreation.

Representative profile of Sicklesteets loam, 2,000 feet
east and 5,280 feet north of Ice Cave elevation marker
8786, T. 8 S., R. 27 E.

O—1 inch to 0, a loose mat of partially decomposed pine
needles, leaves, and twigs.

A2—0 to 5 inches, pinkish-gray (7.5Y 7/2) loam, brown
(7.5YR 5/2) moist; moderate, thick, platy struc-
ture; soft, friable, sticky and slightly plastic; com-
mon coarse, medium, and fine roots; many very fine
pores; slightly acid; abrupt boundary.

B21t—5 to 11 inches, dusty red (2.5YR 3/2) clay, dry or
moist; moderate coarse, medium and fine, suban-
gular blocky structure; hard, firm, sticky and plas-
tic; few very fine roots and pores; about 2 percent
gravel ; distinct clay films; slightly acid; clear, wavy
boundary. )

B22t—11 to 22 inches, dusky red (2.5Y 8/2) and light red-
dish-brown (2.5YR 6/4) clay loam, dry or moist;
moderate, medium, subangular blocky structure;
hard, firm, sticky and plastic; few very fine roots;
about 5 percent gravel; distinct clay films; slightly
acid; gradual, wavy boundary.

C1—22 to 30 inches, weak-red (10R 4/2) and pale-red (10R
6/2) silty clay mottled with light red (10R 6/6), dry
or moist; massive; hard, firm, very sticky and plas-
tic; few very fine roots; about 5 percent pebbles;
lime coating on underside of pebbles; slightly ef-
fervescent ; mildly alkaline; gradual, wavy boundary.

C2-—30 to 60 inches, weak-red (10R 4/4) gravelly silty clay
mottled with pale red (10R 6/4) and reddish gray
(10R 6/1), dry or moist; massive; hard, firm, very
sticky and very plastic; few very fine roots; about
15 percent cobblestones and pebbles; slightly effer-
vescent ; mildly alkaline.

The B2t horizon ranges from 15 to 19 inches in thickneses
and from 40 to 60 percent in content of clay.

Sicklesteets loam, moderately steep (SK}.—This soil is
on mountainsides. It has the profile described as represent-
ative of the series.

A typical area is about 95 percent Sicklesteets loam, and
the rest is Tarrete and Tiban soils. The Tarrete soils are
in open parklike areas over sandstone. The Tiban soils are
on open parklike ridges above areas of the Sicklesteet
soils.

The drainage pattern is dendritic. Drainageways are
deep, and channels show some degree of cutting on ex-
tremely steep slopes. Runoft is medium, and the hazard
of erosion'is slight.
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The acreage is 98 percent timber. The rest is range. Ca-
pability unit VIe-1, dryland.

Sinnigam Series

The Sinnigam series consists of shallow, strongly slop-
ing and moderately steep, well-drained soils. These soils
formed in residuum weathered from sandstone and shale.
Annual precipitation is 15 to 19 inches. The mean annual
soil temperature is 40° to 43° F., and the frost-free period
is 110 to 120 days. The natural vegetation is mixed
grasses, forbs, and shrubs.

In a representative profile the surface layer is dark
grayish-brown channery clay loam about 5 inches thick.
The subsoil is 5 inches thick. The upper 3 inches is
grayish-brown very channery silty clay, and the lower 2
inches is dark grayish-brown very channery silty clay.
The substratum is 10 inches of light olive brown very
channery clay. Bedrock is at a depth of 20 inches.

The available water capacity is very low, and permea-
bility is moderately slow. Sinnigam soils are used for
range.

Representative profile of Sinnigam channery clay loam,
sloping, 1,320 feet east and 2,100 feet north of the SW.
corner of sec. 8, T. 4 S., 21 E.

Al1—0 to 2 inches, dark grayish-brown (10YR 4/2) chan-

nery clay loam, very dark grayish brown (10YR

3/2) moist; weak granular structure; soft, friable,

sticky and plastic; many fine and very fine and few

medium and coarse roots; many fine pores; 25

to 80 percent sandstone fragments, flagstone, and

some large flat stones; neutral; clear, wavy
boundary.

to 5 inches, dark grayish-brown (10YR 4/2) very

channery clay loam, very dark grayish brown (10YR

3/2) moist; moderate, medium and fine, subangular

blocky structure; hard, friable, sticky and plastic;

many fine and very fine roots ; common medium pores;

50 to 60 percent sandstone fragments, flagstones, and

a few large stones; neutral; clear, wavy boundary.

B21t—5 to 8 inches, grayish-brown (10YR 5/2) very chan-
nery silty eclay, dark grayish brown (10YR 4/2)
moist; weak prismatic structure parting to mod-
erate, medium and fine, subangular blocky; hard,
friable, very sticky and very plastic; many very
fine roots and pores; 50 percent sandstone frag-
ments ; neutral; clear, wavy boundary.

B22t—8 to 10 inches, very dark grayish-brown (10YR 3/2)
very channery silty clay, brown (7.5YR 4/2) moist;
weak, medium and fine, angular blocky structure;
hard, friable, sticky and plastic; distinct clay films
on peds and sandstone fragments; 60 to 80 percent
sandstone fragments; slightly acid; abrupt, wavy
boundary.

C1—10 to 20 inches, light olive-brown (2.5Y 5/6) very chan-
nery clay, olive gray (5Y 4/2) moist, mottled with
grayish brown (2.5Y 5/2) moist and black (2.5Y
2/0) moist; massive; neutral; mildly alkaline;
abrupt boundary. ’ )

R-—20 inches, pale-yellow (2.5Y 7/4) shattered sandy shale
and hard cherty sandstone.

The A horizon is channery clay loam or clay loam. The
B2t horizon ranges from 36 to 50 percent clay and 50 to 80
percent sandstone fragments. Depth to hard sandstone ranges
from 8 to 20 inches.

Sinnigam channery clay loam, sloping (SM).—This
strongly sloping soil is on uplands. It has the profile de-
scribed as representative of the series.

A typical area is about 85 percent Sinnigam channery
clay loam. The rest is included Absarokee and Cabba soils.
The areas of included soils are irregular in shape and
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about five acres in size. The Absarokee soils are in swales,
and the Cabba soils are on convex ridgetops.

Drainageways are generally U-shaped and show some
deep cutting of the stream channel in places. The drainage
pattern is dendritic. Runoff is slow, and the hazard of
erosion is slight.

This soil is used as range. Capability unit VIs-1, dry-
land; Shallow range site, 15 to 19 inches precipitation;
windbreak group 3. :

Sinnigam channery clay loam, moderately steep
{SN).—This soil is on uplands. Slopes are 15 to 25 percent.
Runoff is medium, and the hazard of erosion is slight. All
the acreage is used as range. Capability unit VIe-1, dry-
land; Shallow range site, 15 to 19 inches precipitation;
windbreak group 3.

Spearfish Series

The Spearfish series consists of shallow, hilly, well-
drained soils. These soils formed in material weathered
from red shale and red sandstone. Annual precipitation is
10 to 14 inches. The mean annual soil temperature 1s 48°
to 50° F., and the frost-free period is 90 to 110 days. The
natural vegetation is mixed grasses, forbs, brush, and
shrubs. ) )

In a representative profile the surface layer is reddish-
brown loam about 4 inches thick. The underlying material
natural vegetation is mixed grasses, forbs, brush, and
sandstone are at a depth of 16 inches. ,

The available water capacity is very low or low, and
permeability is moderate. These soils are used only as
range. )

Representative profile of Spearfish loam in an area of
Spearfish-Shale outcrop complex, hilly, 3.8 miles south of
Gup Spring Creek in SE1/ of sec. 30, T. 9 S., R. 27 E.

A11—0 to 4 inches, reddish-brown (5YR 5/3) loam, reddish
brown (5YR 4/3) moist; weak, fine, granular struc-
ture; soft, friable, nonsticky and nonplastic; few
fine roots; slightly effervescent; moderately alka-
line; clear, smooth boundary.

Cl1—4 to 9 inches, pale-red (10R 6/3) heavy loam, red (10R
5/6) moist; weak, medium, blocky structure; hard,
friable, sticky and nonplastic; few very fine matted
roots ; strongly effervescent; strongly alkaline; clear,
irregular boundary.

C2ca—9 to 16 inches, pale-red (10R 6/3) loam, red (10R 5/6)
moist: massive; hard, friable, slightly sticky and
slightly plastic; strongly effervescent; strongly alka-
line; abrupt boundary.

C3—16 inches, red shale and sandstone. .

Depth to shale and sandstone ranges from 10 to 20 inches.

Spearfish-Shale outcrop complex, hilly (SO).—This
complex is on upland plains. Slopes are 15 to 25 percent.
A typical area is about 65 percent Spearfish soils, 30 per-
cent Shale outcrop, and the rest included La TFonda,
Neville, and Stormitt soils. These included soils are on old
terrace remnants and in stream valleys. The Spearfish
soils are on smooth rounded hills and in upland swales.
The outcrops of shale consist of areas of red cliffs and
barren shale.

The drainage pattern is dendritic. Stream channels of
all drainageways have cut deeply into the bedrock. Runoff
is rapid, and the hazard of erosion is severe.

This complex is used only as range. Capability unit
VIe-1, dryland. Spearfish soil in Shallow range site, 10
to 14 inches precipitation ; windbreak group 3.
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Stormitt Series

The Stormitt series consists of deep, nearly level to
steep, well-drained soils. These soils formed in deep grav-
elly alluvium. Annual precipitation is 10 to 14 inches.
The mean annual soil temperature ranges from 47° to 59°
F., and the frost-free period is 90 to 110 days. The natural
vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is brown
loam about 6 inches thick. The subsoil is 13 inches of light-
brown silty clay loam and gravelly silty clay loam. The
substratum is pinkish-white very gravelly silty clay loam
that is very high in content of lime.

The available water capacity is low or very low, and
permeability is moderate. These soils are used only for
range and alfalfa hay.

Representative profile of Stormitt loam, 1,500 feet east
and 820 feet north of SW. corner of sec. 32, T. 7 S, R. 25
E. '

Al—0 to 6 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 4/4) moist; weak, medium and fine, granu-
lar structure; soft, friable, nonsticky and nonpias-
tic; common very fine roots; 10 percent rounded
limestone pebbles that have a crust of lime on their
underside; slightly effervescent; moderately alka-
line; clear, wavy boundary.

B2—6 to 14 inches, light-brown (7.5YR 6/4) silty clay loam,
strong brown (7.5YR §5/6) moist and coatings of
brown (7.5YR 5/4) moist; weak, medium and fine,
angular blocky structure; soft, friable, sticky and
plastic; common very fine roots; common very fine
pores; 10 percent rounded limestone pebbles that
are coated with lime and have a hard crust of lime
on underside; strongly effervescent; moderately al-
kaline; gradual boundary.

B3—14 to 19 inches, light-brown . (7.5YR 6/4) gravelly silty
clay loam, dark brown (7.5YR 4/4) moist; massive;
slightly hard, friable, very sticky, plastic; common
very fine roots and pores; many distinct segrega-
tions of flour lime and threads and seams of lime;
30 percent rounded limestone pebbles coated with
lime and have lime crusts on underside; strongly
effervescent ; moderately alkaline; gradual boundary.

Clea—19 to 28 inches, pinkish-white (7.5YR 8/2) and pink
(7.5YR 8/4) gravelly silty clay loam, brown (7.5YR
5/4) moist; massive; soft, friable, sticky and plas-
tic; common very flne roots and pores; 40 percent
rounded limestone pebbles encrusted with lime;
strongly effervescent, differential accumulations of
flour lime; moderately alkaline; gradual boundary.

C2ca—28 to T2 inches, pinkish-white (7.5YR 8/2) very
gravelly silty clay loam, pink (7.5YR 7/4) moist;
massive; soft, friable, very sticky and plastic; few
very fine roots; 50 to 60 percent rounded lime-
stone and cherty sandstone cobblestones and pebbles
encrusted with lime; very high content of lime;
strongly effervescent; strongly alkaline.

The A horizon is loam that is gravelly or stony. The con-
tent of gravel, cobblestones, and stones increases with depth
and ranges from 35 to 60 percent, by volume, between depths
of 10 to 40 inches. The content of clay in the B horizon
ranges from 20 to 35 percent. The estimated content of lime
in the B horizon ranges from 30 to 50 percent and in the
Cea horizon from 50 to 70 percent.

Stormitt loam, 2 to 4 percent slopes {Sp).—This soil is
on stream or fan terraces. It has the profile described as
representative of the series.

A typical area is about 90 percent Stormitt loam and
10 percent included La Fonda and Harvey soils. The in-
cluded soils are mainly in the lower swale positions and

near the center of the terraces.
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The drainage pattern is dendritic. Streamways are
smooth and U-shaped. Streams are cutting channels in
the higher lying areas, but the cutting diminishes with
distance from higher ground. Runoff is slow, and the
hazard of erosion 1s slight.

About 95 percent. of the acreage is range. The rest is
used for alfalfa hay. Capability unit IVe-7, dryland;
Limy range site, 10 to 14 inches precipitation; windbreak
group 7.

Stormitt gravelly loam, 4 to 8 percent slopes (Sr).—
This soil is on stream or fan terraces. It has a profile
similar to the one described as representative of the series,
but the surface layer is gravelly.

Runoff is medium, and the hazard of erosion is mod-
erate. About 95 percent of the acreage is range. The rest
is used for alfalfa hay. Capability unit IVe-7, dryland;
Limy range site, 10 to 14 inches precipitation ; windbreak
group 7.

Stormitt gravelly loam, saline, 0 to 4 percent slopes
(Ss).—This soil is on fan terraces. Except for a gravelly
surface layer and an accumulation of salts, this soil has
a profile similar to the one described as representative of
the series. Runoff is slow, and the hazard of erosion is
slight.

The entire acreage is range. Capability unit VIw-1,
dryland; Saline Lowland range site, 10 to 14 inches pre-
cipitation; windbreak group 9.

Stormitt stony loam, 0 to 8 percent slopes (St).—This
soil 1s on fans. It has a profile similar to the one described
as representative of the series, but the profile is stony
tll1r(iltlgh0t1t. Runoft is slow, and the hazard of erosion is
slight. ' ‘

The entire acreage is range. Removal of surface stones
would not make cultivation feasible, because each culti-
vation would bring up new stones. Capability unit VIs-1,
dryland; Limy range site, 10 to 14 inches precipitation;
windbreak group 7.

Stormitt stony loam, steep (SU).—This steep to very
steep soil is on fans and narrow terrace edges below the
high mountains. It has a profile similar to the one de-
scribed as representative of the series, but it is stony.

Drainageways are deep, and stream channels have cut
deeply into the bedrock in places. The drainage pattern
is dendritic. Runoff is rapid, and the hazard of erosion is
moderate.

The entire acreage is range. The surface layer is too
stony and cobbly to cultivate. Capability unit VIe-1, dry-
land ; Limy range site, 10 to 14 inches precipitation ; wind-
break group 7.

Stormitt complex, undulating (SV).—This complex
consists of soils along drainageways. These soils have a
profile similar to the one described as representative of
their respective series but the surface layer is gravelly.

A typical area is about 80 percent Stormitt gravelly
loam and 20 percent included I.a Fonda gravelly loam
and Harvey and Neville soils, The areas of included soils
are irregular in shape and about 6 acres in size.

Drainageways are dissected by numerous channels that
have cut deeply into the alluvium and bedrock. The drain-
age pattern is dendritic. Runoff is slow, and the hazard of
erosion is moderate.

This complex is used only for summer grazing. Capa-
bility unit VIIs-1, dryland; Stony range site, 10 to 14
inches precipitation ; windbreak group 7.
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Stormitt Series

The Stutzman series consists of deep, nearly level to
gently sloping, well-drained soils. These soils formed in

eep clay alluvium. Annual precipitation is 10 to 14
inches. The mean annual soil temperature ranges from 47°
to 59° F., and the frost-free period is 110 to 120 days. The
natural vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is light
brownish gray silty clay about 4 inches thick. The under-
%ying material is 56 inches of light yellowish-brown clay

oam,

The available water capacity is high, and permeability
is slow. These soils are used for irrigated row crops, grain,
hay, and pasture.

Representative profile of Stutzman silty clay in SE14
SE14 of sec. 30, T.9 S.,R. 25 E.

Al—0 to 4 inches, light brownish-gray (2.5Y 6/2) silty clay,
grayish. brown (2.5Y 5/2) moist; weak platy struc-
ture in the upper half inch and moderate, fine,
granular below; soft, very friable, sticky and plas-
tic; few very fine roots and pores; slightly effer-
vescent ; moderately alkaline; clear, smooth boundary.

C1—4 to 12 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.5Y 5/4) crushed and
moist; weak, coarse, subangular blocky structure;
very hard, friable, sticky and plastic; few very
fine roots and pores; slightly effervescent; mod-
erately .alkaline; diffuse, wavy boundary.

C2—12 to 60 inches, light yellowish-brown (2.5Y 6/4) clay
loam, light olive brown (2.5Y 5/4) crushed and moist;
massive; very hard, friable, sticky and plastic; few
fine and very fine roots and pores; few visible con-
cretions of secondary calcium carbonate; slightly
effervescent ; moderately alkaline.

The C horizon ranges from heavy silty clay loam to clay
loam. Fine concretions of calcium carbonate are in the C
horizon in some places.

Stutzman silty clay (SW).—This soil is on stream ter-
races. Slopes range from 0 to 4 percent. This soil has the
profile described as representative of the series.

A typical area is about 95 percent Stutzman silty clay
and 5 percent Torchlight and Lismas soils. The Torch-
light soil is in scattered irregularly shaped areas 5 acres
or less in size.

Stream channels have cut deeply into the alluvial ma-
terial all along their courses. Runoff is medium, and the
hazard of erosion is slight. v

This soil is used for irrigated crops, alfalfa hay, and
pasture. Capability unit IIs-2, irrigated; windbreak
group 1.

Tarrete Series

The Tarrete series consists of deep, moderately steep to
steep, well-drained soils. These soils formed in red clay
shale. Annual precipitation is 15 to 19 inches. The mean
annual soil temperature ranges from 40° to 45° F., and
the frost-free period is 50 to 90 days. The natural vege-
tation is mixed grasses, forbs, shrubs, and scattered pine
trees.

In a representative profile the surface layer is dark
reddish-gray clay about 2 inches thick. The subsoil is 26
inches thick. The upper 16 inches is reddish-brown clay,
and the lower 10 inches is dark-red clay. The substratum.
is 82 inches thick. The upper 17 inches is dark-red clay,
and the lower 15 inches is dusky red clay.
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_The available water capacity is moderate, and permea-
bility is slow. These soils are used for range and recrea-
tion.

Representative profile of Tarrete clay, 10,000 feet east
and 5,280 feet north of Ice Cave elevation marker 8786,
T.8S,R.2TE.

Al—0 to 2 inches, dark reddish-gray (5YR 4/2) clay, dark
reddish brown (5YR 3/2) moist; weak platy struc-
ture parting to moderate, coarse, granular; slightly
hard, friable, sticky and plastic; many very fine
roots ; neutral; clear boundary.
to 9 inches, reddish-brown (5YR 4/3) clay, dark
reddish brown (5YR 3/3) moist; moderate coarse,
medium, and fine, subangular blocky structure; ex-
tremely hard, firm, sticky and plastic; many very
fine roots and tubular pores; neutral; clear, wavy
boundary.

B22—9 to 18 inches, reddish-brown (2.5YR 4/4) clay, yellow-
ish red (2.5YR 4/6) moist; strong coarse, medium,
and fine, subangular blocky structure; extremely
hard, firm, sticky and plastic; many very fine roots
and tubular pores; 10 percent subangular and
rounded limestone pebbles; neutral; gradual bound-

B21—2

ary.

B3ca—18 to 28 inches, dark-red (10R 8/6) clay, dark red
(10R 3/6) moist; strong, medium and fine, sub-
angular blocky structure; extremely hard, firh,
sticky and plastic; few very fine roots; common
fine tubular pores; strongly effervescent; distinct
pockets and splotches of lime; moderately alkaline;
gradual boundary.

Clca—28 to 45 inches, dark-red (10R 3/6) clay mottled with
light red (10R 6/6) ; massive; extremely hard, firm,
sticky and plastic; 2 percent argillite and quartzite
pebbles; strongly effervescent; common distinet
films, thread, seams, and splotches of segregated
lime; moderately alkaline; gradual boundary.

C2ca—45 to 54 inches, dusky-red (10R 38/4) clay mottled
with pale red (10R 6/3) ; massive; extremely hard,
firm, sticky and plastic; 2 percent argillite and
quartzite pebbles; strongly effervescent; few segre-
gations of lime; moderately alkaline; gradual.
boundary.

C3—54 to 60 inches, dusky-red (10R 3/3) clay mottled with
pale red (10R 6/2) ; massive; extremely hard, firm,
sticky and plastic; 2 percent argillite and quartzite

. pebbles; strongly effervescent; moderately alkaline.

The A horizon ranges from clay to loam. Thickness of

solum ranges from 16 to 82 inches. Depth to lime ranges
from 16 to 32 inches.

Tarrete loam, moderately steep (TA).—This moder-
ately steep and hilly soil (fig. 4) is on mountainsides and
divides. It has a profile similar to the one described as
representative of the series, but the surface layer is loam
about 6 inches thick.

A typical area is about 95 percent. Tarrete loam and 5
percent included Tiban and Windham soils. Tiban soils
are on the ridges and convex areas, and Tarrete soils are
on the lower foot slopes. Areas of the included soils are
irregular in shape and 15 acres or less in size.

Drainageways are steep, and in some places the stream
channels have cut deeply into the bedrock. The drainage
pattern is dendritic. Runoff is medium, and the hazard of
erosion is slight. This soil is used for summer grazing and
recreation. Capability unit VIe-1, dryland; Silty range
site, 15 to 19 inches precipitation; windbreak group 6.

Tarrete clay, moderately steep (TB).—This soil is
strongly sloping or moderately steep and hilly. Slopes
range from 8 to 25 percent. This soil has the profile de-
scribed as representative of the series.

A typical area is about 95 percent Tarrete clay and 5
percent included Tiban and Hanson soils. The included
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Figure 4—An area of Tarrete loam, moderately steep.

soils are in irregularly shaped areas 10 acres or less in
size. Hanson soils are on broad divides and smooth fans
above Tarrete soils. Tiban soils occur as narrow, convex
areas that traverse the unit.

The drainage pattern is dendritic. In places stream
channels have cut into the red shale beds. Runoff is me-
dium, and the hazard of erosion is slight.

This soil is used for summer grazing and recreation.
Capability unit VIe-1, dryland; Clayey range site, 15 to
19 inches precipitation; windbreak group 4.

Tarrete-Hanson association, steep (TC).—This asso-
ciation is on broken slopes at the base of mountains.

A typical area is about 50 percent Tarrete clay, 45 per-
cent Hanson clay loam, and 5 percent Tiban soils. The
Tarrete soil is in small, smooth swales, and the Hanson
soil is near smooth wooded areas. Areas of Tiban soil are
irregular in shape and less than 10 acres in size. They are
on small, isolated ridgetops and in convex areas through-
out the association.

The drainage pattern is dendritic. Stream channels are
smooth and U-shaped. Runoff is medium, and the hazard
of erosion is slight. The soils in this association are used
for summer grazing and recreation. Capability unit VIe-1,
dryland; Clayey range site, 15 to 19 inches precipitation;
windbreak group 4.

Teton Series

The Teton series consists of moderately deep, moder-
ately steep, well-drained soils, These soils formed in deep
colluvial material. Annual precipitation is 15 to 19 inches.
The mean annual soil temperature is 45° to 47° F., and
the frost-free period ranges from 90 to 110 days. The na-
tive vegetation is mixed grass and a few pine trees.

In a representative profile the surface layer is 10 inches
of grayish-brown or dark grayish-brown stony loam or
loam. The subsoil is 12 inches thick. The upper 8 inches is
brown clay loam and the lower 4 inches is pale-brown
clay loam. The substratum is brown clay loam 13 inches
thick. Hard sandstone is at a depth of 35 inches.

The available water capacity is moderate, and perme-
ability is moderate. The entire acreage is range.

Representative profile of Teton stony loam, 5,280 feet
east and 9,000 feet north of Ice Cave (in T. 8 S., R. 27T E.)
elevation marker 8786. Soil site in T. 7 S., R. 27 E.

Al1l--0 to 4 inches, dark grayish-brown (10YR 4/2) stony
loam, very dark brown (10YR 2/2) moist; moderate,
medium and coarse, crumb structure; soft, very
friable, nonsticky and nonplastic; few fine and very
fine roots; neutral; clear, wavy boundary.

Al2—4 to 7 inches, dark grayish brown (10YR 4/2) heavy

loam, very dark grayish brown (10YR 3/2) moist;
weak, coarse, prismatie structure; slightly hard, fri-
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able, slightly sticky and plastic; few very fine roots;
neutral; clear, wavy boundary.

A13—T7 to 10 inches, grayish-brown (10YR 5/2) heavy loam,
very dark grayish brown (10YR 3/2) moist; moder-
ate, coarse, prismatic structure; slightly hard, fri-
able, slightly sticky and plastic; common very fine
roots; neutral; clear boundary.

B21—10 to 18 inches, brown (10YR 5/3) light clay loam,
dark brown (10YR 4/3) moist; moderate, medium,
prismatic structure; hard, firm, sticky and plastic;
many very fine roots and pores; thin distinct clay
films ; neutral ; clear, wavy boundary.

B22—18 to 22 inches, pale-brown (10YR 6/3) clay loam,
brown (10YR 4/3) moist; moderate, medium, pris-
matic structure parting to weak angular blocky;
hard, firm, sticky and plastic; many fine roots and
tubular pores; 15 percent sandstone fragments;
neutral ; gradual boundary.

C1—22 to 35 1nches, brown (10YR 5/3) llght clay loam, dark
brown (10¥R 4/8) moist; massive; hard, frlable,
sticky and plastic; few roots; 25 percent sandstone
rock fragments; abrupt boundary.

R—35 inches, hard sandstone.

Thickness of the A horizon ranges from 10 to 14 inches.
The C horizon may have distinct segregations of lime in the
lower part. Depth to bedrock ranges from 32 to 40 inches.

Teton stony loam, moderately steep ({TD).—This soil
is on mountainsides. It has the profile described as rep-
resentative of the series.

A typical area is about 95 percent Teton soils and 5
percent included Hanson, Tarrete, and Windham soils.
Hanson soils are on convex ridges where sandstone bed-
rock is near the surface, Windham soils are in open park
areas where slopes are long and smooth, and Tarrete soils
are in areas where red bedrock is exposed. Areas of these
soils are irregular in shape and 15 acres or less.in size.

The drainage pattern is dendritic. Drainageways are
smooth and U-shaped. Runoff is slow, and the hazard of
erosion is slight.

This soil is used only for summer grazing. Capability
unit VIe-1, dryland; Silty range site, 15 to 19 inches
prempltatlon windbrealk group 2.

Thedalund Series

The Thedalund series consists of moderately deep,
gently sloping to strongly sloping, well-drained soils.
These soils formed in calcareous, soft-bedded shale and
sandstone. Annual precipitation is 10 to 14 inches. The
mean annual soil temperature is 47° to 49° F., and the
frost-free period is 110 to 120 days. The native vegetation
is mixed. grasses, forbs, and pine trees.

In a representative profile the surface layer is grayish-
brown clay loam about 8 inches thick. The underlying
material is about 54 inches thick. The upper 5 inches is
11 ht brownish-gray clay loam, the next 12 inches is light

ive-gray silt loam, and the lower 5 inches is olive- -gray
soft shale and sandstone.

The available water capacity is low, and permeability
is moderate. These soils are used for small grain, pasture,
and range.

Representative profile of Thedalund clay loam, 2,000
feet. east and 1,000 feet south of NW. corner of sec. 32,
T.9S.,R.25 E.

Ap—0 to 8 inches, graylsh-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) crushed and moist; mod-
erate, fine, granular structure; hard, friable, sticky
and plastic; common fine and very fine roots and
pores; strongly effervescent; moderately alkaline;
clear, smooth boundary.

C1—8 to 13 inches, light brownish-gray (2.5Y 6/2) light
clay loam, dark grayish brown (2.5Y 4/2) crushed
and moist; moderate, coarse and medium, angular
blocky structure; hard, friable, sticky and plastic;
few very fine roots and pores; violently effervescent;
few distinct threads of lime; modemtely alkaline ;
clear, wavy boundary.

to 25 inches, light olive-gray (5Y 6/2) silt loam,
light olive gray (5Y 6/2) moist and (5Y 5/2)
crushed and moist; massive; slightly hard, friable,
nonsticky and nonplastic; few very fine roots and
pores; violently effervescent; strongly alkaline;
gradual, wavy boundary.

03—25 to 30. inches, olive-gray (5Y 5/2) weathered silty
and clayey shale mottled with white (5Y 8/2);
massive; hard, friable, nonsticky and nonplastic;
matted roots between shale layers; strongly effer-
vescent; moderately alkaline; abrupt, smooth
boundary.

inches, soft, fine-grained, calcareous sandstone and
loamy calcareous shale.

The A horizon is .grayish brown to dark grayish brown.
The depth to soft shale and sandstone ranges from 20 to
40 inches. Texture below a depth of 10 inches ranges from
siit loam to clay loam.

Thedalund clay loam, 4 to 8 percent slopes ({Te).—
This soil is on upland plains. It has the profile described
as representative of the series.

A typical area is 85 to 90 percent Thedalund soil. The
rest 1s small areas of included Colby, Midway, and Tra-
vessilla soils. The included soils are in irregularly shaped
areas 5 acres or less in size. They have properties similar
to those of the Thedalund soils.

The drainage pattern is dendritic. The hazard of ero-
sion is slight, and runoff is medium.

About 95 percent of the acreage is range. A small part
is used for wheat, barley, and pasture. Capability unit
IITe-4, dryland; Clayey range site, 10 to 14 inches precipi-
tation ; windbreak group 2.

Thedalund clay loam, 8 to 15 percent slopes (Tfl.—
This soil is on upland plains. The hazard of erosion is
moderate, and runoff is medium.

About 95 percent of the acreage is range. The rest is
used for small grain and pasture. Capablhty unit I'Ve—4,
dryland; Clayey range site, 10 to 14 inches prec;1p1tat10n,
windbreak group 2.

c2—13

C4—30

Thiel Series

The Thiel series consists of deep, gently sloping and
steep, well-drained soils. These soils formed in deep gla-
cial outwash. Annual percipitation is 15 to 19 1nches The
mean annual -soil temperature is 43° to 47° F., and the
frost-free period is 90 to 110 days. The native vegetation
is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is brown
cobbly clay loam about 3 inches thick. The subsoil is dark-
brown very cobbly clay loam about 7 inches thick. The
substratum is 50 inches thick. The upper 10 inches is
light brownish-gray very cobbly clay loam, and the lower
40 inches is coarse sand, pebbles, and cobblestones.

The available water capacity is low or very low, and
permeability is moderate. These soils are used for range.

Representative profile of Thiel cobbly clay loam, 1,700
feet south and 200 feet east of NW. corner of sec. 33, T.
6S.,R.21 E.

Al—0 to 3 inches, brown (10YR 5/3) cobbly clay loam, dark
brown (10YR 3/3) moist; granular structure; soft,
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friable, nonsticky and nonplastic; many fine and
very fine roots; neutral; clear, smooth boundary.

B2t—3 to 10 inches, dark-brown (10YR 4/3) very cobbly
clay loam, dark brown (10YR 3/3) moist; weak,
medium and fine, angular blocky structure; hard,
friable, sticky and plastic; many very fine roots;
many fine and very fine interstitial and tubular
pores; about 40 percent cobblestones and pebbles,
cobblestones are 8 to 6 inches in diameter; faint clay
films on ped faces; many fine clay bridgings of sand
grains and pebbles; mildly alkaline; abrupt
boundary.

Clea—10 to 20 inches, light brownish-gray (10YR 6/2) .very
cobbly clay loam, pale brown (10YR 6/3) moist;
massive; slightly hard, friable, nonsticky and non-
plastic; common, matted, compressed very fine roots;
few very fine pores; prominent accumulations of
lime in which hard lime casts weakly cement the
pebbles; strongly effervescent; strongly alkaline.

1IC2-—20 to 60 inches, coarse sand, cobblestones, and pebbles
that have hard coats of lime in the upper part of
the horizon.

Texture of the surface layer is cobbly clay loam or very
cobbly clay loam. Depth to sand and gravel ranges from
20 to 36 inches.

Thiel cobbly clay loam, 4 to 8 percent slopes (Tg}.—
This soil is on glaciated outwash terraces. It has the pro-
file described as representative of the series.

A typical area is about 95 percent Thiel cobbly clay
loam and 5 percent included Bynum and Charlos loams.
The areas of included soils are irregular in shape and are
less than 5 acres in size.

Runoff is slow, and the hazard of erosion is slight. The
drainage pattern is dendritic. Drainageways are smooth
and rounded. The stream channels have cut into the bed-
rock in places. ’

The entire acreage is range. Capability unit VIs-1,
dryland; Silty range site, 15 to 19 inches precipitation;
windbreak group 8.

Thiel-Bynum association, steep (TH).—This associa-
tion is on sloping edges of the glaciated terraces. A typi-
cal area is about 70 percent Thiel very cobbly clay loam
and 30 percent Bynum clay loam.

The drainage pattern is dendritic. In places the stream
channels have cut deeply into the shale bedrock. Runoff
is medium, and the hazard of erosion is slight.

The entire acreage is range. Capability unit VIIe-1,
dryland; Silty range site, 15 to 19 inches precipitation;
windbreak group 3.

Thurlow Series

The Thurlow series consists of deep, gently sloping,
well-drained soils. These soils formed in deep, calcareous
clayey material on upland foot slopes and valleys. Annual
precipitation is 10 to 14 inches. The mean annual soil
temperature is 47° to 49° F., and the frost-free period is
110 to 125 days. The natural vegetation is mixed grasses,
forbs, and sagebrush.

In a representative profile the surface layer is light
brownish-gray silty clay loam about 3 inches thick. The
subsoil is about 25 inches thick. The upper 6 inches is
grayish-brown silty clay loam, the middle 14 inches is
brown silty clay loam, and the lower part is light brown-
ish-gray loam. The substratum is light-gray clay loam to a
depth of 62 inches.

_ The available water capacity is high, and permeability
is moderately slow. About 95 percent of the acreage 1s
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used for small grain, alfalfa, and pasture. The rest is
range. These soils could be used intensively for cultivated
crops. Crops respond to the proper use of fertilizer.

Representative profile of Thurlow silty -clay loam,
1,000 feet east and 250 feet south of N'W. corner of sec. 27,
T.3S.,R.23 E.

A—0 to 3 inches, light brownish-gray (10YR 6/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate, medium and thin, platy structure part-
ing to weak, fine, granular; soft, friable, sticky and
plastic; many fine and very flne roots and pores;

 npeutral; clear, wavy boundary.

B21t—3 to 9 inches, grayish-brown (10YR 5/2) silty clay
loam, brown (10YR 4/3) moist; moderate, medium
and fine, prismatic and angular blocky structure;
hard, friable, sticky and plastic; common thin clay
films; common fine and very fine roots and pores;
mildly alkaline; gradual, wavy boundary.

B22t—9 to 23 inches, brown (10YR 5/3) silty clay loam,
brown (10YR 5/3 rubbed) moist; strong prismatic
structure breaking to moderate, medium and coarse,
angular blocky; hard, firm, sticky and plastic; many
moderately thick clay films and pressure faces; com-
mon very fine roots and pores; moderately alka-
line; gradual, wavy boundary.

B3ca—23 to 28 inches, light brownish-gray (10YR 6/2) clay
loam, - grayish brown (10YR 5/2) moist; moderate,
medium and fine, angular blocky structure; hard,
friable, sticky and plastic; few thin clay films on
faces of peds and walls of root channels; few very
fine roots and pores; strongly effervescent; common,
distinet segregations of lime; strongly alkaline;
gradual, wavy boundary.

Clca—28 to 30 inches, light-gray (10YR 7/2) clay loam,
dark grayish brown (10YR 4/2) moist; massive;
hard, friable, sticky and plastic; few very fine roots
and pores; strongly effervescent; few distinet
threads of lime; moderately alkaline; gradual,
smooth boundary.

C2ca—30 to 62 inches, light-gray (10YR 7/2) clay loam,
grayish brown (2.5Y 5/2) rubbed and moist; mas-
give; hard, firm, sticky and plastic; strongly effer-
vescent ; common, distinct seams of lime.

Thurlow silty clay loam, 4 to 8 percent slopes (Tk).—
This soil is on valley floors along the large streams. It
has the profile described as representative of the series:

A typical area is about 95 percent Thurlow silty clay
loam and 5 percent small areas of included Heldt and
Toluca soils. Areas of the included soils are irregular in
shape and less than 5 acres in size.

The drainage pattern is dendritic, and in some places
stream channels have cut deeply into the bedrock. The
hazard of erosion is slight, and runoff is medium.

More than 95 percent of the acreage is used for small
grain. Alfalfa and pasture grasses are also grown, and
a small acreage is range. Capability unit I1Te—4, dryland;
Clayey range site, 10 to 14 inches precipitation; wind-
break group 1. :

Thurlow-Toluca silty clay loams, 4 to 8 percent
slopes (T.—These soils are on uplands and terrace
remnants.

A typical area is 65 to 80 percent Thurlow silty clay
loam, 15 to 30 percent Toluca silty clay loam, and small.
areas of included Thedalund and Travessilla soils. The
Thurlow soil is on broad foot slopes and terraces of medium
length. The Toluca soil is along the sides of drainageways
and the edges of terraces. Thedalund and Travessilla soils
are on small divides and ridges that traverse the mapping
unit. The included soils do not exceed 5 acres in size. The
drainage pattern is dendritic. The soils are deep, and in
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some places gullies are cut deeply into the underlying ma-
terial. The hazard of erosion is moderate, and runoff is
medium. '

About 90 percent of the acreage is used for dryfarmed
small grain, alfalfa, and pasture. A small acreage is used
for grazing. Capability unit I1Te—4, dryland ; Clayey range
site, 10 to 14 inches precipitation; windbreak group 1.

Tiban Series

The Tiban series consists of deep, moderately steep to
steep, well-drained soils. These soils formed in residuum
on mountain slopes. Annual precipitation is 15 to 19
inches. The mean annual soil temperature ranges from
40° to 45° F., and the frost-free period is 50 to 90 days.
The natural vegetation is mixed grasses, forbs, shrubs,
and scattered pines. _

In a representative profile the surface layer is dark-
brown extremely stony loam about 4 inches thick. The
subsoil is grayish-brown gravelly clay loam about 9
inches thick. The substratum is 47 inches thick. It is
brown gravelly clay loam in the upper 10 inches and light
reddish-brown gravelly clay loam in the lower 37 inches.

The available water capacity is low or very low, and
permeability is moderate. The entire acreage is range.

Representative profile of Tiban extremely stony loam,
5,000 feet east and 4,000 feet north of Ice Cave elevation
marker 8786, T. 8 S, R. 27 E.

Al—0 to 4 inches, dark-brown (7.5YR 4/2) extremely stony
loam, dark brown (10YR 3/3) moist and coatings
of very dark grayish brown (10YR 3/2) moist;
weak, medium, subangular blocky structure parting
to fine granular structure; slightly hard, friable,
nonsticky and nonplastic; many very fine roots and
pores; about 35 percent stones and gravel; neutral ;
clear boundary. :

B2—4 to 13 inches, grayish-brown (10YR 5/2) gravelly clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate, medium, subangular blocky structure:
slightly hard, friable, sticky and plastic; many very
fine roots and pores; about 85 percent cobblestones
and pebbles; many clear silt graing and fine sand
grains; mildly alkaline; clear, wavy boundary.

Clea—13 to 23 inches, brown (10YR 4/3) very gravelly clay
loam, brown (10YR 5/3) moist and coating of dark
brown (10YR 4/3) moist; weak, medium, sub-
angular blocky structure; slightly hard, friable,
sticky and plastic; few very fine roots and pores:
roots matted between rocks; 50 percent pebbles;
rocks lime coated with encrustations on underside,
and specks of lime in the soil mass; strongly effer-
vescent; strongly alkaline; clear, wavy boundary.

C2—23 to 60 inches, light reddish-brown (2.5YR 6/4) grav-

‘ elly clay loam, red (2.5YR 4/6) moist; massive:
slightly hard, friable, sticky and plastic; few very
fine roots and pores; all rocks are subangular and
lime coated; strongly effervescent; strongly alkaline.

Depth to bedrock is more than 60 inches. The volume of
cobblestones, pebbles, and stones throughout the profile
ranges from 35 to 60 percent.

Tiban extremely stony loam, moderatély steep
(TM).—This soil is on mountainsides. It has the profile
described as representative of the series. Slopes are 15 to
25 percent.

A typical area is about 95 percent Tiban extremely
stony loam and 5 percent small areas of included Tarrete,
Duncom, and Lap soils. These included soils are on small
511v1des and in smooth swales in areas that are irregular
in shape and 15 acres or less in size. '
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The drainage pattern is dendritic. Stream channels have
cut into the gravelly material and in some places, down to
the limestone bedrock. Runoff is medium, and the hazard
of erosion is moderate.

This soil is used for summer grazing, wildlife habitat,
and recreation. Capability unit VIIs-1, dryland; Stony
range site, 15 to 19 inches precipitation; windbreak
group 8.

Tiban-Tarrete association, steep (TN).—This associa-
tion consists of soils on mountainsides, divides, and ridges.
Slopes are 25 to 75 percent. :

A typical area is about 60 percent Tiban extremel]z
stony loam, 30 percent Tarrete clay, and 10 percent Roc
outcrop.

The drainage pattern is dendritic. Stream channels
have cut down to the limestone bedrock in places. The
hazard of erosion is moderate, and runoff is medium.
These soils are used for summer grazing, wildlife habitat,
and recreation. Scattered pines and junipers grow on
the Tiban soils. Capability unit VIIe-1, dryland. Tiban
soils in Stony range site, 15 to 19 inches precipitation,
and windbreak group 8. Tarrete soils in Clayey range site,
15 to 19 inches precipitation, and windbreak group 4.

Toluca Series

The Toluca series consists of deep, nearly level to mod-
erately steep, well-drained soils. These soils formed in
deep, calcareous loamy material. Annual precipitation 18
1 to 14 inches. The mean annual soil temperature ranges
from 47° to 54° F., and the frost-free period is 110 to 120
days. The natural vegetation is mixed grasses, forbs, and
shrubs. o )

In a representative profile the surface layer is grayish-
brown clay loam about 3 inches thick. The subsoil 1s 6
inches thick. The upper 3 inches is grayish-brown clay
loam, and the lower 3 inches is light brownish-gray clay
loam. The substratum is 51 inches of light brownish-gray,
limy clay loam. .

The available water capacity is high, and permeability
is moderate. These soils are used mainly for row crops,
small grain, hay, and pasture. A small acreage is range.

Representative profile of Toluca clay loam, 600 feet
west and 320 feet south of E1/ corner of sec. 13, T. 5 8.,
R. 23 E. '

Al—0 to 3 inches, grayish-brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) moist; weak,
thin, platy structure parting to weak, thin, platy;
soft, friable, slightly sticky and plastic; many very
fine roots; common clear sand grains; neutral; clear,
smooth boundary.

B2t—3 to 6 inches, grayish-brown (10YR 5/2) clay loam,
brown (10YR 4/3) moist; weak prismatic structure
parting to moderate, medium and fine, angular
blocky ; hard, friable, sticky and plastic; many very
fine roots; many fine tubular pores; distinct con-
tinuous clay films on all ped surfaces; peds are
coated grayish brown (10YR 5/2) in upper part
and dark brown (10YR 4/3) in lower part; mildly
alkaline; clear, wavy boundary.

B3ca—8 to 9 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (25Y 5/2) moist; moderate,
medium and fine, angular blocky structure; bard,
friable, sticky and plastic; many fine and very
fine roots; many very fine tubular pores; clay film
on walls of root channels and pores and on very
small concave surfaces of peds; slightly effervescent;
common spots of segregated lime, mildly alkaline;
clear, wavy boundary.
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Ccal—9 to 60 inches, light brownish-gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; massive;
slightly hard, friable, sticky, plastic; many very
fine roots; common very fine tubular pores; strongly
effervescent; many, coarse, soft nodular lime segre-
gations; strongly alkaline.

The A horizon is clay loam or silty clay loam. The B2t
horizon ranges from 30 to 38 percent clay and from 20 to
40 percent fine and medium coarse sand. The content of cal-
cium carbonate equivalent in the Ceca horizon ranges from
20 to 35 percent.

Toluca .clay loam, 0 to 2 percent slopes {To).—This

soil is on fans and terraces. It has the profile described -

as representative of the series.

A typical area is about 95 percent Toluca clay loam
and 5 percent included Heldt, McRae, and Fort Collins
soils. Areas of the included soils are irregular in shape
and about 5 acres in size. Heldt soils are along old, aban-
doned streams and on valley bottom lands. McRae soils
are at the foot of sloping areas. Fort Collins soils are in
swales.

The drainage pattern is dendritic. Stream channels in
places have cut into the deep alluvium. Runoff is medium,
and the hazard of erosion is slight. This soil is used
mainly for row crops, small grain, and hay. A very small
acreage is used for pasture and range. Capability unit
I-1, irrigated and IIIc-1, dryland; Clayey range site, 10
to 14 inches precipitation; windbreak group 1.

Toluca clay loam, 2 to 4 percent slopes (Tp).—This
gently sloping and undulating soil is on fans and terraces.
Runoff is medium, and the hazard of erosion is slight.

About 95 percent of the acreage is used row crops,
small grain, and alfalfa. The rest is range and irrigated
pasture. Capability unit ITe-1, irrigated and TITe—4, dry-
land; Clayey range site, 10 to 14 inches precipitation;
windbreak group 1.

Toluca clay loam, 4 to 8 percent slopes (Tr).—This
soil is on fans and stream terraces. Runoff is medium,
and the hazard of erosion is slight. About 90 percent of
the acreage is used for small grain, alfalfa hay, and pas-
ture. The rest is range. Capability unit ITTe-1, irrigated
and TITe—4, dryland; Clayey range site, 10 to 14 inches
precipitation ; windbreak group 1.

Toluca clay loam, 8 to 15 percent slopes (Ts).—This
soil is on fans and foot slopes. Runoff is medium, and the
hazard of erosion is moderate. This soil is used for pas-
ture, small grain, alfalfa hay, and range. Capability unit
IVe-1, irrigated and IVe—4, dryland; Clayey range site,
10 to 14 inches precipitation; windbreak group 1.

Toluca-Midway complex, moderately steep (TT).—
This complex consists of moderately steep and hilly soils
on uplands. It is about 70 percent Toluca clay loam on
smooth divides and midlength slopes, 25 percent steep
Midway clay loam on the sides of drainageways and in
convex areas, and 5 percent included Travessilla soil and
Sandstone outcrop. The inclusions are on the apex of nar-
row ridges and divides in irregularly shaped areas less
than 5 acres in size.

Stream channels are smooth and U-shaped, and they
show deep cutting in a few places. The drainage pattern
is dendritic. Runoff is rapid, and the hazard of erosion
is moderate.

The entire acreage is range. Capability unit VTe-1.
dryland. Toluca soil in Clayey range site, 10 to 14 inches
precipitation, and windbreak group 1. Midway soil in
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Shallow range site, 10 to 14 inches precipitation, and
windbreak group 3.

Toluca-Rock outcrop complex, sloping (TU).—This
complex consists of strongly sloping and rolling soils on
uplands. It is about 80 percent Toluca clay loam and 20
percent Rock outcrop. The outcrop occurs throughout
the unit in reeflike areas 50 to 100 feet wide. The Toluca
clay loam is the deep soil between the reefs of rock.

Runoff is slow, and the hazard of erosion is slight. The
drainage pattern is dendritic. Drainageways are narrow
and deep, and channels have cut deeply into the bedrock.
The entire acreage is range. Capability unit VIs-1, dry-
land. Toluca soils in Clayey range site, 10 to 14 inches pre-
cipitation ; windbreak group 1.

Tonra Series

The Tonra series consists of deep, gently sloping, well-
drained soils. These soils formed in alluvium. Annual
precipitation is 5 to 9 inches. The mean annual soil tem-
perature is 48° to 50° F., and the frost-free period is 110
to 120 days. The natural vegetation is mixed grasses,
forbs, and shrubs.

In a representative profile the surface layer is light
brownish-gray gravelly silty clay loam 3 inches thick.
The subsoil is 20 inches thick. The upper 8 inches is
brown gravelly clay loam, and the lower 12 inches is light
brownish-gray clay loam. The substratum is 29 inches
thick. The upper 6 inches is very pale brown coarse sandy
clay loam, and the lower 23 inches is coarse sand, gravel,
and cobblestones.

The available water capacity is low or moderate, and
permeability is moderate. These soils are for irrigated
crops, pasture, and alfalfa hay.

Representative profile of Tonra gravelly-silty clay
loam, 1,320 feet east and 1,100 feet north of SW. corner
of sec. 5, T.7S.,R.23 E.

Ap—0 to 3 inches, light brownish-gray (10YR 6/2) grav-
elly silty clay loam, dark grayish brown (10YR
4/2) moist; weak, fine, granular sructure; soft, fri-
able, sticky and plastic; many very fine roots;
slightly effervescent; moderately alkaline; clear
boundary.

B21—3 to 11 inches, brown (10YR 5/3) gravelly clay loam,
dark grayish brown (10YR 4/2) moist; moderate,
medium and fine, angular blocky structure; hard,
friable, sticky and plastic; many very fine roots;
very few pores; strongly effervescent; strongly alka-
line; gradual boundary. .

B22—11 to 23 inches, light brownish-gray (10YR 6/2) clay
loam, grayish brown (10YR 5/2) moist; moderate,
medium and fine, angular blocky structure; slightly
hard, friable, sticky and plastic; common very fine
roots; many very fine pores; few pebbles; strongly
effervescent; strongly alkaline; gradual boundary.

Clca—23 to 29 inches, very pale brown (10YR 8/8) coarse
sandy clay loam, light gray (10YR 7/2) moist; mas-
sive; soft, friable, sticky and plastic: few very fine
roots; many very fine pores; few pebbles; strongly
effervescent ; lime segregations and lime-coated peb-
bles; strongly alkaline.

I102—29 to 52 inches, lime-coated coarse sand, gravel, and
cobblestones.

Depth to sand, gravel, and cobblestones ranges from 27 to
38 inches. Gravel in the A, B, and Ceca horizons ranges from
15 to 20 percent of the volume. The B horizon is slightly to
strongly effervescent. The Cca horizon is 10 to 20 percent
cobblestones and 20 to 30 percent calcium carbonate equiv-
alent, excluding coarse fragments.
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Tonra gravelly silty clay loam, 2 to 4 percent slopes
(Tv).—This soil is on stream terraces. A typical area is
about 95 percent Tonra gravelly silty clay loam and 5
percent included Heldt and Haverson soils. The included
soils are in swales in irregularly shaped tracts less than
5 acres in size.

Runoff is slow, and the hazard of erosion is slight.
The drainage pattern is dendritic. About 95 percent of
the acreage 1s used for irrigated pasture and alfalfa hay.
The rest is used for irrigated small grain and row crops.
Capability unit Ile-1, irrigated; windbreak group 7.

Torchlight Series

The Torchlight series consists of deep, sloping, well-
drained soils. These soils formed in highly a%kaline,
saline, and gypsiferous residuum. Annual precipitation
is 10 to 14 inches. The mean annual soil temperature is
47° to 49° F., and the frost-free period is 110 to 120
days. The natural vegetation is strawberry sage, Gardner
saltbush, greasewood, and alkali-tolerant grasses.

In a representative profile the surface layer is grayish-
brown clay about 4 inches thick. The underlying material
is 9 inches of light olive-brown clay over 47 inches of
olive clay.

The available water capacity is moderate, and perme-
ability is slow. The entire acreage is range.

Representative profile of Torchlight clay, 1,500 feet
xlges; aI}l‘:d 500 feet north of SE. corner of sec. 6, T. 8 S.,

. 24 E.

A—0 to 4 inches, grayish-brown (2.5Y 5/2) clay, light olive
brown (2.5Y 5/4) moist; moderate, very fine, granu-
lar structure; hard, friable, sticky and very plastic;
few fine roots; many very fine pores; strongly ef-
fervescent; strongly alkaline; abrupt, smooth
boundary: .

Cleca—4 to 13 inches, light olive-brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; moderate, medium,
prismatic structure parting to moderate, medium
and fine, blocky; extremely hard, friable, sticky and
very plastic; many very fine roots compressed on
ped surfaces: many fine and very fine pores; vio-
lently effervescent; clusters of gypsum crystals; very
strongly alkaline; gradual boundary.

C2¢s—13 to 60 inches, olive (5Y 4/3) clay, coated with olive
(5Y 4/4) moist; massive; extremely hard, firm, very
sticky and very plastic; few compressed fine roots;
few very fine pores; violently effervescent; many
nests, seams, and pockets of lime and gypsum crys-
tals; very strongly alkaline.

Content of clay ranges from 40 to 60 percent. Exchange-
able sodium ranges from 15 to 25 percent and is concentrated
mostly in the C2c¢s horizon. The solum is strongly calcareous
throughout. The Ces horizon ranges from 5Y to 10YR in hue.

Torchlight clay, sloping (TW).—This soil is on alluvial
fans. It has the profile described as representative of
the series.

A typical area is about 95 percent Torchlight clay, and
5 percent included Stutzman, Bowbae, and Lismas soils.
Areas of these included soils are irregular in shape and
less than 5 acres in size. The Lismas soils are near drain-
ageways and on narrow divides. Stutzman and Bowbac
soils occur as islands throughout the mapping unit.

“The drainage pattern is dendritic, and stream channels
have cut deeply into the bedrock. Runoff is rapid, and the
hazard of erosion is moderate. This soil is used only for
grazing. Capability unit VIs-1, dryland ; Dense clay range
site, 5 to 9 inches precipitation; windbreak group 11.

Trapper Series

The Trapper series consists of deep, strongly sloping,
well-drained soils, These soils formed in residuum weath-
ered from siltstone and sandstone. Annual precipitation
is 20 inches. The mean annual soil temperature ranges
from 37° to 42° F., and the frost-free period is 40 to 50
days. The natural vegetation is mixed grasses and thick
stands of yellow pine and alpine fir. )

The surface layer is grayish-brown and pale-brown silt
loam about 4 inches thick. The subsoil is brown and pale-
brown silty clay loam about 23 inches thick. The sub-
stratum is 23 inches or more of white silty clay loam.

The available water capacity is moderate or low, and
permeability is moderate. These soils are used for range
and recreation. All the acreage is in range grass, yellow
pines, and thickets of alpine.

Representative profile of Trapper silt loam, 10 feet
Vﬁest?'and 10 feet south of the NE. corner of sec. 7, T. 8 S.,

. 27 E.

A11—0 to 2 inches, grayish-brown (10YR .5/2) silt loam,

i dark grayish brown (10YR 4/2) moist; very dark

grayish-brown coating on peds; weak, fine, granular

structure; soft, friable, nonsticky and nonplastic;
many fine and very fine roots and interstitial pores;

1 percent subangular stones and fragments; slightly

acid ; clear boundary.

A12—2 to 4 inches, pale-brown (10YR 6/8) silt loam, dark
brown (10YR 3/3) moist; weak, fine, granular struc-
ture; soft, friable, nonsticky and nonplastic; many
very fine roots and pores; 1 percent subangular stone
fragments; slightly acid; clear boundary.

B21t—4 to 9 inches, brown (10YR 5/3) silty clay loam,
yellowish brown (10YR 5/4) moist and coating on
peds dark grayish brown (10YR 4/2) moist; com-
pound strycture of moderate, medium, prismatic to
moderate, medium and fine, subangular blocky ; hard,
friable, sticky and plastic; many very fine roots and
tubular pores; 1 percent subangular stone frag-
ments; neutral; clear boundary.

B22t—9 to 16 inches, pale-brown (10YR 6/3) and brown
(10YR 5/38) silty clay loam, dark yellowish brown
(10YR 4/4) moist; moderate, medium and fine, sub-
angular blocky structure; hard, friable, sticky, plas-
tic; few very fine roots and tubular pores; 1 percent
subangular stone fragments; neutral; clear bound-
ary.
to 27 inches, brown (10YR 5/8) silty clay loam
mottled with very pale brown (10YR 8/3), dark
yellowish brown (10YR 3/4) moist; massive; hard,
friable, sticky and plastic; common very fine roots
and tubular pores; 10 percent subangular rock frag-
ments ; neutral; abrupt boundary.

Cea—27 to 50 inches, white (10YR 8/2) silty clay loam,
light gray (10YR 7/2) moist; massive; slightly
hard, friable, sticky and plastic; few roots and
tubular pores; 15 percent rock fragments; strongly
caleareous, lime casts on underside of stones.

R—50 inches, hard sandstone and siltstone.

Depth to siltstone and white sandstone ranges from 50
to 60 inches.

Trapper soils, sloping (TX).—These strongly sloping
soils are on smooth alpine mountains. They have a profile
similar to the one described as representative of the
series, but in places the surface layer is clay loam, fine
sandy loam, or loam.

A typical area is about 85 to 95 percent Trapper soils.
Small areas of Windham and Duncom soils are included
with these soils. They make up no more than 15 percent of
any mapped area. »

The drainage pattern is dendritic. Stream channels are
smooth and U-shaped. In some places they have cut into

B3—16



50 SOIL SURVEY

the bedrock. The hazard of erosion is slight, and runoff
is medium.

These soils are used for summer grazing, recreation,
and wildlife. Capability unit VIe-1, dryland; Silty range
site, 15 to 19 inches precipitation; windbreak group 6.

Travessilla Series

The Travessilla series consists of shallow, gently slop-
ing, well-drained soils. These soils formed in calcareous,
moderately coarse textured to medium textured sandstone.
Annual precipitation is 10 to 14 inches. The mean annual
soil temperature ranges from 50° to 57° F., and the frost-
free period is 110 to 130 days. The natural vegetation is
mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is light
brownish-gray silt loam in the upper 2 inches and light
yellowish-brown silt loam in the lower 6 inches. The un-
derlying material is 10 inches of light brownish-gray silt
loam, Hard sandstone is at a depth of about 8 inches.

The available water capacity is very low, and perme-
ability is rapid. The entire acreage is range.

Representative profile of Travessilla silt loam, sloping,
100 feet west and 800 feet north of SE. corner of sec. 32,
T.88S., R. 25 E.

Al11—0 to 2 inches, light brownish-gray (10YR 6/2) silt
loam, grayish brown (10YR 5/2) moist and coatings
of dark grayish brown (10YR 4/2) moist; weak,
fine, granular structure parting to single grain; soft,
friable, nonsticky and nonplastic; many fine and
very fine roots; common pores; neutral; clear, wavy
boundary.

Al12—2 to 8 inches, light yellowish-brown (10YR 6/4) silt
loam, brown (10YR 5/3) moist and coatings of
yellowish brown (10YR 5/4) moist; massive; soft,
friable, nonsticky and nonplastic; many very fine
roots; common pores; neutral; gradual boundary.

C—=8 to 18 inches, light brownish-gray (10YR 6/2) silt loam,
grayish brown (10YR 5/2) moist; massive; many
matted fine roots; strongly effervescent; strongly
alkaline; abrupt boundary.

R—18 inches, gray, hard sandstone, lime coated on upper
surface.

Depth to hard sandstone and sandy shale ranges from 14
to 20 inches. Coarse stone fragments are throughout the soil
in some places, but are less than 30 percent of the volume.

Travessilla silt loam, sloping (TY).—This soil is on
uplands. It-has the profile described as representative of
the series. Slopes are 4 to 8 percent. ’

A typical area is about 95 percent Travessilla silt loam
and 5 percent included Lismas and Midway soils. These
included soils are on narrow ridges and divides in areas
of partly barren clay.

The runoff is medium, and the hazard of erosion is
slight. The drainage pattern is dendritic and stream chan-
nels are deeply cut. This soil is used only for grazing.
Capability unit VIs-1, dryland; Shallow range site, 10
to 14 inches precipitation; windbreak group 3.

Twin Creek Series

The Twin Creek series consists of deep, sloping, well-
drained soils. These soils formed in alluvium on valley
floors. Annual precipitation is 10 to 14 inches. The mean
annual soil temperature is 41° to 43° F., and the frost-
free period is 90 to 110 days. The natural vegetation is
mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is brown
silty clay loam about 8 inches thick, The subsoil is dark-
brown silty clay loam about 5 inches thick. The sub-
stratum extends to a depth of 60 inches and more. It is
dark-brown gravelly silt loam in the upper 15 inches and
brown channery loam in the lower part.

The available water capacity is moderate or high, and
permeability is moderate. Most of the acreage is range.
A small acreage is used for alfalfa hay, small grain, and
pasture. ’

Representative profile of Twin Creek silty clay loam in
SE1,SE1 sec. 10, T. 6 S., R. 24 E;

A11—0 to 8 inches, brown (7.5YR 5/2) silty clay loam, dark
brown (7.5YR 3/2) moist; weak, fine, granular
structure; soft, friable, sticky and plastic; many
fine and very fine roots; many fine and very fine
pores; netural; gradual, smooth boundary.

B2—8 to 13 inches, dark-brown (7.5YR 4/2) silty clay loam,
dark brown (7.5YR 38/2) moist; weak, fine and
medium, angular blocky structure; soft, friable,
sticky and plastic; many fine and very fine roots
and pores; 2 percent red sandstone fragments; neu-
tral; clear, wavy boundary.

Clca—13 to 28 inches, dark-brown (7.5YR 4/2) gravelly silt
loam, brown (7.5YR 5/4) moist; massive; slightly
hard, friable, nonsticky and nonplastic; few very
fine roots; strongly effervescent; common threads
and seams of segregated lime; moderately alkaline;
gradual boundary.

to 60 inches, brown (7.5YR 5/4) channery loam,

massive; hard, friable, nonsticky and nonplastic;

strongly effervescent; 35 percent lime-coated sand-
stone fragments; moderately alkaline; abrupt
boundary.

Depth to bedrock ranges from 48 to more than 60 inches.
The C horizon is 5 to 30 percent coarse fragments.

Twin Creek silty clay loam, 4 to 8 percent slopes
(Tz).—This soil is on stream terraces along drainageways
in narrow. valleys, This soil has the profile described as
representative of the series. )

A typical -area is about 95 percent Twin Creek soils
and 5 percent included Abac and Peritsa soils. Twin
Creek and Abac soils are on convex ridges and sides of
valleys; Peritsa soils are in swales.

Runoff is medium, and the hazard of erosion is slight.
Etgeam channels have cut deeply into the sedimentary

eds.

About 85 percent of the acreage is range. The rest is
used for dryfarmed alfalfa hay, pasture, wheat, and
barley. Capability unit ITIe-2, dryland; Clayey range
site, 10 to 14 inches precipitation; windbreak group 1.

Cc2—28

Vona Series

The Vona series consists of deep, nearly level to
strongly sloping, well-drained soils. These soils formed in
alluvium and wind-laid material. Annual precipitation is
10 to 14 inches. The mean annual soil temperature ranges
from 48° to 52° F.; and the frost-free period is 110 to 120
days. The natural vegetation is mixed grasses, forbs, and
shrubs. '

In a representative profile the surface layer is grayish-
brown fine sandy loam about 6 inches thick. The subsoil
is 16 inches thick. The upper 9 inches is dark grayish-
brown sandy loam, and the lower 7 inches is brown sandy
loam. The upper 10 inches of the substratum is brown
sandy loam, the next 8 inches is light-gray sandy loam,
and the lower 20 inches is very gravelly sandy loam.
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The available water capacity is low or moderate, and
ermeability is moderately rapid. These soils are used
or row crops, small grain, hay, pasture, and range.

Representative profile of Vona fine sandy loam, 2,300

feet west and 1,800 feet north of SE. corner of sec. 18,
T.4 8., R. 23 E. '

Ap—O0 to 6 inches, grayish-brown (10YR §5/2) flne sandy
loam, dark grayish brown (10YR 4/2) moist; weak,
fine, granular structure; soft, friable, nonsticky and
nonplastic; many fine roots and .pores;
clear, smooth boundary.

B21t—6 to 15 inches, dark grayish-brown (10YR 4/2) heavy
sandy loam, dark brown (10YR 4/3) moist and
coatings of dark grayish brown (10YR 4/2) moist;
weak prismatic structure parting to moderate,
medinm and fine, angular blocky; slightly hard,
friable, sticky and plastic; many fine and very fine
roots; common fine and very fine pores; many clear
and coated fine sand grains; root channels and sand
grains bridged with clay films; mneutral; clear
boundary.

B22t—15 to 22 inches, brown (10YR 5/3) heavy sandy loam,
yellowish brown (10YR 5/6) moist and coatings of
dark grayish brown (10YR 4/2) moist; weak pris-
matic structure parting to moderate, medium, angu-
lar blocky; hard, friable, sticky and plastic; distinct
clay bridgings; many very fine roots and pores;
slightly effervescent; mildly alkaline; gradual
boundary.

Olca—22 to 32 inches, brown (10YR 5/3) sandy loam mottled
with light gray (10YR 7/2), grayish brown (10YR
5/2) moist and coatings of light yellowish brown
(10YR 6/4) moist; massive; soft, friable, slightly
sticky and nonplastic; many very fine roots and
tubular pores; common distinet threads and specks
of segragated lime; strongly effervescent; moder-
ately alkaline; gradual boundary.

C2¢s—32 to 40 inches, light-gray (10YR 7/2) sandy loam,
light yellowish brown (10YR 6/4) moist; massive;
soft, friable, slightly sticky and nonplastic; few
very fine roots; common distinct lime segregations
mixed with gypsum crystals; strongly effervescent;
strongly alkaline; abrupt boundary.

IIC3—40 to 60 inches, very gravelly sandy loam, loose.

Depth to gravel ranges from 35 to 45 inches. Some profiles
do not have a horizon of gypsum accumulation.

‘Vona fine sandy loam, 0 to 2 percent slopes (Vn}.—
This soil is on terraces. It has the profile described as
representative of the series.

A typical area is about 95 percent Vona fine sandy
loam and 5 percent included Fort Collins and Olney soils.

Areas of the included soils are irregular in shape and-

about 5 acres in size. They are near the edges of terraces.
Stream channels generally are smooth and U-shaped,

and in places they have cut deeply into the alluvium.
Runoff is slow, and the hazard of erosion is slight. This
soil is used mainly for irrigated row crops, small grain,
and hay. Capability unit IIs-1, irrigated; windbreak
group 5. :
~ Vona fine sandy loam, 2 to 4 percent slopes (Vo).—
This gently sloping and undulating soil is on terraces.
Runoff is slow, and the hazard of erosion is moderate,
This soil is used for row crops, small grain, and alfalfa.
Capability unit ITe~1, irrigated; windbreak group 5.

" Vona fine sandy loam, 4 to 8 percent slopes (Vp).—
This soil is on terraces and fans. Runoff is medium, and
the hazard of erosion is moderate. This soil is used mostly
for dryfarmed small grain, alfalfa hay, and range. Capa-
bility unit ITTe-4, dryland; Sandy range site, 10 to 14
inches precipitation; windbreak group 5.

neutral ;

Vona fine sandy loam, 8 to 15 percent slopes (Vr).—
This strongly sloping and rolling soil is on fans. Runoff
is moderate, and the hazard of erosion is slight. Nearl
all the acreage is range. A small acreage is used for small
grain, alfalfa hay, and pasture. Capability unit IVe—4,
dryland ; Sandy range site, 10 to 14 inches precipitation;
windbreak group 5.

Vona fine sandy loam, wet, 0 to 2 percent slopes (Vs}.—
This soil is in swales or on terraces, During the irrigation
season this soil becomes wet from seepage water from soils
in higher lying areas. Runoff is slow, and the hazard of
erosion is slight. This soil is used for irrigated pasture.
Capability unit IIw-1, irrigated; windbreak group 5.

Wayden Series

The Wayden series consists of shallow, hilly and steep,
well-drained soils. These soils formed in material weath-
ered from clayey, silty, and sandy shale. Annual precipi-
tation is 15 to 19 inches. The mean annual soil tempera-
ture is 43° to 45° F., and the frost-free period is 90 to
110 days. The natural vegetation is mixed grasses, forbs,
and shrubs and a few scattered juniper trees.

In a representative profile the surface layer is grayish-
brown clay loam about 6 inches thick. The underlying
material consists of about 8 inches of light brownish-gray
clay loam and about 6 inches of weathered clay shale.
Unweathered shale is at a depth of about 20 inches.

The available water capacity is very low or low; perme-
ability is slow. The entire acreage 1s range.

Representative profile of Wayden clay loam, 750 feet
east and 500 feet south of NW. corner of sec. 27, T. 3
S., R. 21 E.

A—0 to 6 inches, grayish-brown (2.5Y 5/2) clay loam, dark
grayish brown (2.5Y 4/2) moist; fine crumb struec-
ture; hard, firm, sticky and plastic; many fine and
very fine roots and pores; slightly effervescent;
mildly alkaline; abrupt, wavy boundary.

C1—6 to 14 inches, light brownish-gray (2.5Y 6/2) clay loam
that has some shale fragments, grayish brown (2.5Y
5/2) moist; hard, firm, sticky and plastic; few
matted fine roots; common distinct lime segrega-
tions; strongly effervescent; strongly alkaline; clear
boundary.

C2cs—14 to 20 inches, weathered clay shale; pockets of
gypsum crystals between shale layers.

C3—20 -inches, shale.

Depth to shale ranges from 10 to 20 inches. The solum is
s{lty clay, silty clay loam, or clay that is 35 to 50 percent
clay.

Wayden-Cabba association, hilly (WA).—The soils in
this association are on uplands. The Wayden soil has
the profile described as representative of its series.

This association is about 70 percent Wayden soils, 25
percent Cabba soils, and 5 percent included Rentsac and
Absarokee soils. The Wayden soil is on smooth side slopes
and in swales. The Cabba soil is in convex areas. The in-
cluded soils are on ridges and divides in irregularly
shaped areas 10 acres or less in size.

Runoff is medium, and the hazard of erosion is slight.
Stream channels are cut deeply, and in places they have
cut deeply into the bedrock. The drainage pattern is
dendritic.

The soils of this association are used for grazing. Capa-
bility unit VIe-1, dryland; Shallow range site, 15 to 19
inches precipitation ; windbreak group 3.
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Wayden-Cabba association, steep (WC).—The soils in
this association are on uplands. Runoff is medium to
rapid, and the hazard of erosion is moderate. These soils
are used for grazing. Capability unit VIIe-1, dryland;
Shallow range site, 15 to 19 inches precipitation; wind-
break group 3.

Wayden-Castner association, steep [WD).—The soils
in this association are on uplands. This association is
about 70 percent Wayden soils, 25 percent Castner soils,
and 5 percent outcrops of sandstone and shale. The Way-
den soil is on smooth side slopes, and the Castner soil is
on convex ridges and narrow divides. Sandstone outcrop
occurs either as dikes or ledges that are tens of feet thick.

Runoff is rapid, and the hazard of erosion is moderate.
Drainageways are deep and form a dendritic pattern.
The stream channels have cut deeply into the bedrock.

The soils of this association are used only for grazing.
Capability unit VIe-1, dryland; Shallow range site, 15
to 19 inches precipitation ; windbreak group 8.

Windham Series

The Windham series consists of deep, strongly sloping
to steep, well-drained soils. These soils formed in grav-
elly and loamy material weathered mainly from lime-
stone. Annual precipitation is 15 to 19 inches, The mean
annual soil temperature is 44° to 46° F., and the frost-
free period is 90 to 110 days. The natural vegetation is
mixed grass, forbs, shrubs, and scattered pine trees.

In a representative profile the surface layer is dark
grayish-brown cobbly clay loam and gravelly loam about
8 inches thick. The underlying material is light brownish-
gray gravelly loam and very pale brown very gravelly
loam and very gravelly clay loam to a depth of 60 inches.

The available water capacity is low or very low, and
permeability is moderately slow. These soils are used only
for summer pasture.

Representative profile of the Windham cobbly clay
loam, sloping, 2,500 feet east and 100 feet south of NW.
corner of sec. 24, T. 7 S., R. 25 E.

A11—0 to 5 inches, dark grayish-brown (10YR 4/2) cobbly
clay loam, very dark brown (10YR 2/2) moist;
weak, fine, crumb structure; soft, very friable, non-
sticky and nonplastic; common fine and very fine
roots and pores; slightly effervescent; mildly alka-
line; 30 percent limestone cobblestones; clear, smooth
boundary.

A12—5 to 8 inches, dark grayish-brown (10YR 4/2) grav-
elly loam, very dark grayish brown (10YR 3/2)
moist; weak, flne, subangular blocky structure;
slightly hard, friable, nonsticky and nonplastic;
common flne and very fine roots; many very fine
pores; strongly effervescent; moderately alkaline;
40 percent limestone gravel and cobblestones; clear,
wavy boundary.

C1—8 to 14 inches, light brownish-gray (10YR 6/2) gravelly
loam, brown (10YR 5/3) moist; massive; slightly
hard, friable, slightly sticky and plastic; few fine
and very fine roots and pores; strongly effervescent:
strongly alkaline; 45 percent limestone gravel and
cobblestones ; clear, wavy boundary.

C2ca—14 to 22 inches, very pale brown (10YR 7/3) very
gravelly loam, pale brown (10YR 6/3) moist; mas-
sive; hard, friable, slightly sticky and plastic; few
very fine roots and pores; violently effervescent;
strongly alkaline; lime coatings on pebbles and few
lime segregations; 50 percent limestone gravel and
cobblestones ; clear, wavy bourdary.

C3ca—22 to 37 inches, very pale brown (10YR 7/3) very
gravelly loam, pale brown (10YR 6/3) moist; mas-
sive; loose, friable, slightly sticky and slightly
plastic; few very flne roots and pores; strongly
effervescent lime coatings on pebbles; 60 percent
limestone gravel and cobblestones; gradual bound-
ary.

C4—37 to 60 inches, very pale brown (10YR 7/3) very
gravelly clay loam, light brownish gray (10YR 6/2)
moist; massive; hard, friable, sticky and plastic;
strongly effervescent; strongly alkaline; lime coat-
ings\ on pebbles; 55 percent limestone pebbles and
cobblestones.

About 30 to 60 percent of the surface is covered with lime-
stone fragments that range from ¢ inch to 20 inches in
diameter. Mainly, they are 2 to 6 inches in diameter. In the
A horizon the content of gravel ranges from 15 to 40 percent.

Windham cobbly clay loam, sloping (WE).—This soil
is on foot slopes and fan terraces. It has the profile de-
scribed as representative of the series, Slopes range from
10 to 20 percent.

A typical area is about 95 percent Windham soil and
5 percent included Teton and Hanson soils. The Teton
and Hanson soils are steep and north facing. -

Runoff is medium, and the hazard of erosion is slight.
The entire acreage is range. Capability unit VIs-1, dry-
land; Clayey range site, 15 to 19 inches precipitation;
windbreak group 1.

Windham cobbly clay loam, steep (WH).—This soil is
on foot slopes and fan terraces. Slopes are 30 to 45 per-
cent. Runoff is medium, and the hazard of erosion is
slight. The entire acreage is range. Capability unit VIe-1,
dryland ; Clayey range site, 15 to 19 inches precipitation ;
windbreak group 1.

Woodrock Series

The Woodrock series consists of moderately deep, hilly
and steep, well-drained soils on uplands. These soils
formed in material weathered from granite. Annual pre-
cipitation is 20 to 25 inches. The mean annual soil.tem-
perature ranges from 43° to 47° F., and the frost-free
period ranges from 50 to 90 days. The natural vegetation
is mixed grasses, forbs, shrubs, aspen, and pine trees.

In a representative profile the surface layer is very
dark grayish-brown clay loam about 3 inches thick. The
subsoil is 27 inches thick. The upper 13 inches is light-
gray clay loam, the next 8 inches is pale-brown sandy
clay loam, and the lowest 6 inches is very pale brown
sandy loam, Massive weathered granitic bedrock is at a
depth of 30 inches.

The available water capacity is low, and permeability is
moderate. These soils are used primarily for summer
grazing.

Representative profile of Woodrock clay loam in an
area of Woodrock-Rock outcrop association, steep, 1,320
feet west and 200 feet north of SE. corner of sec. 13, T.
7S.,R. 19 E.

0—1 inch to 0, decomposing leaves, twigs, and grasses.

A1—0 to 3 inches, very dark grayish-brown (10YR 3/2) clay
loam, very dark gray (10YR 3/1) moist and coatings
of black (10YR 2/1) moist; weak blocky structure
that separates to weak, fine, granular; slightly hard,
friable, slightly sticky and plastic; many very fine

and few medium roots; common worm casts; neu-
tral; clear boundary.
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A&B—3 to 16 inches, light-gray (10YR 7/2) clay loam, pale
brown (10YR 6/3) moist; moderate, medium and
fine, blocky structure; slightly hard, friable, sticky
and plastic; many very fine roots and pores; neutral ;
gradual boundary.

B2t—16 to 24 inches, pale-brown (10YR 6/3) sandy clay
loam, yellowish brown (10YR 5/6) moist and coat-
ings of pale brown (10YR 6/3) moist; moderate,
coarse, blocky structure; hard, friable, slightly sticky
and slightly plastic; common very fine and few
medium roots matted between blocks; many clear
and stained coarse quartz sand grains on faces of
blocks; sand grains bridged with clay in the interior
of blocks; neutral; gradual boundary.

B3—24 to 30 inches, very pale brown (10YR 8/3) sandy
loam, yellowish brown (10YR 5/6) moist; massive;
hard, friable, nonsticky and nonplastic; few very fine
and medium roots; common clay bridges between
sand grains; neutral; gradual boundary.

C—30 to 60 inches, strongly weathered bedrock.

Coarse fragments in the soil range from 2 to 15 percent of
the volume. The B2t horizon is loam, sandy clay loam, or clay
loam. The entire profile is noncaleareous. Depth to weathered
bedrock ranges from 20 to 40 inches.

Woodrock-Rock outcrop association, steep (WK).—
This association is on mountainsides. The profile of the
Woodrock soils is the one described as representative of
the series.

This mapping unit is about 35 percent Woodrock soils, |

60 percent Rock outcrop, and 5 percent included Bear-
mouth and Maurice soils, The included soils are smoother
and less strongly sloping than Woodrock soils or Rock
outcrop. They are in irregularly shaped areas less than
15 acres in size.

The streamways are wooded and form a dendritic
- drainage pattern. Stream channels have cut into the
bedrock in places. Runoff is slow, and the hazard of
erosion is slight. This mapping unit is used for grazing
livestock, for wildlife, and for winter recreation. Wood-
rock soil in capability unit VIIe~1; Rock outerop in capa-~
bility unit VIITs-1.

Woodrock-Bynum association, hilly {WN).—This as-
sociation consists of Woodrock clay loam and Bynum
sandy clay loam. A typical area is about 50 percent
Woodrock soils on smooth medium length side slopes
and in swales and 40 percent Bynum soils on rounded
convex ridges and knobs throughout the mapping nunit.
Included in mapping are the Hanson, Adel, and Red-
lodge soils on fan terraces and along the narrow stream
valleys in irregularly shaped areas 10 acres or less in size.

The drainage pattern is dendritic. Stream channels are
smooth and U-shaped and show little stream cutting be-
cause of the willow and aspen growth along the banks.
Runoff is medium, and the hazard of erosion is slight.

The soils of this association are mainly covered by
aspen groves and pine trees. Small meadow and open

park areas are in grass. The trees are mainly on the

Woodrock soils throughout the association. This mapping
unit is used for summer grazing. Capability unit VIe-1,
dryland; Clayey range site, 15 to 19 inch precipitation;
and windbreak group 3.

Work Series

The Work series consists of deep, gently sloping, well-
drained soils. These soils formed in old alluvium. Annual
precipitation is 15 to 19 inches. The mean annual soil

temperature is 45° to 47° F., and the frost-free period
is 110 to 120 days. The mnatural vegetation is mixed
grasses, forbs, and shrubs.

In a representative profile the surface layer is grayish-
brown clay loam about 4 inches thick. The subsoil is dark
grayish-brown and brown silty clay loam about 24 inches
thick. The substratum is very pale brown clay loam that
extends to a depth of 62 inches and more.

The available water capacity is high, and permeability
is moderate. These soils are used for small grain, alfalfa
hay, pasture, and range. ‘

Representative profile of Work clay loam, 1,500 feet
south I%nd 700 feet west of N14 corner of sec. 22, T. 6 S.,
R. 21 E.

Al1—0 to 2 inches, clay loam that is grayish brown (2.5Y
5/2) on bottom of plates and light brownish gray
(2.5Y 6/2) on top of plates, very dark grayish
brown (2.5Y 8/2) moist; weak, thin, platy structure
parting to weak, fine, granular structure; soft, fri-
able, sticky and plastic; many fine and very fine
roots and pores; neutral; clear, wavy boundary.

AB—2 to 4 inches, clay loam that is grayish brown (2.5Y
5/2) on top of plates and dark grayish brown (2.5Y
4/2) on bottom of plates, very dark grayish brown
(2.5Y 3/2) moist; moderate, medium, platy struc-
ture; slightly hard, friable, sticky and plastic; many
fine and very fine roots; common very fine pores;
neutral; clear boundary.

B21t—4 to 12 inches, dark grayish-brown (2.5Y 4/2) silty
clay loam, very dark grayish brown (2.5Y 3/2)
moist; moderate, medium, prismatic structure part-
ing to moderate, medium and fine, angular blocky;
slightly hard, friable, sticky and plastic; many
fine and very fine roots and pores; small quartz
grains clear and stained; clay films bridging sand
grains; prominent clay films; neutral; clear
boundary. .

B22t—12 to 25 inches, brown (10YR 5/3) silty clay loam,
dark grayish brown (10YR 4/2) moist; weak,
medium, prismatic structure parting to moderate,
medium and fine, angular blocky; slightly hard,
friable, sticky and plastic; few fine and very fine
roots and pores; patchy clay films; neutral; clear
boundary.

B3ca—25 to 28 inches, brown (10YR.5/3) silty clay loam,
dark grayish brown (10YR 4/2) moist; moderate,
medium and fine, angular blocky structure; slightly
hard, friable, sticky and plastic; few fine and very
fine roots; common distinct threads of lime; strongly
effervescent ; moderately alkaline; abrupt boundary.

Clca—28 to 62 inches, very pale brown (10YR 7/3) clay
loam, yellowish brown (10YR 5/4) moist; massive;
soft, friable, sticky and plastic; many fine threads,
seams, and soft lime segregations; 10 to 15 percent
gravel ; pebbles coated with lime; violently efferves-
cent; strongly alkaline.

The B horizon is about 36 to 40 percent clay. The Cca
horizon has common to many soft nodules, threads, or
masses of segregated lime.

Work clay loam, 4 to 8 percent slopes (Wo).—This soil
is on alluvial fans and terraces. It has the profile de-
seribed as representative of the series.

A typical area is about 95 percent Work clay loam and
5 percent included Martinsdale and Heath soils. Martins-
dale soils are in the convex areas that traverse the unit,
and Heath soils are in the deeper swales.

Runoff is medium, and the hazard of erosion is slight.
The drainage pattern is dendritic. Stream channels have
cut deeply into the alluvial material. This soil is used
mostly for small grain, alfalfa hay, and pasture. A small
acreage is range. Capability unit ITTe-2, dryland; Clayey
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range site, 15 to 19 inches precipitation; windbreak
group 1.

Wormser Series

The Wormser series consists of moderately deep, gently
sloping, well-drained soils. These soils formed in resi-
duum from stratified calcareous sandstone and shale.
Annual precipitation is 10 to 14 inches. The mean an-
nual soil temperature is 43° to 45° F., and the frost-free
period is 110 to 120 days. The natural vegetation is mixed
grasses, forbs, and shrubs,

In a representative profile the surface layer is grayish-
brown loam about 5 inches thick. The subsoil is 18 inches
thick. The upper 9 inches is dark grayish-brown clay
loam, and the lower 9 inches is brown clay loam. The
substratum is light brownish-gray fine sandy loam about
15 inches thick. Sandstone and shale bedrock is at a
depth of 38 inches.

The available water capacity is low or moderate, and
permeability is moderate. These soils are used for culti-
vated crops, alfalfa hay, pasture, and range.

Representative profile of Wormser loam, 1,000 feet
west and 100 feet north of SE. corner of sec. 24, T. 5 S.,
R. 23 E.

Al—0 to 5 inches, grayish-brown (10YR §5/2) loam, very

dark grayish brown (10YR 3/2) moist; weak, fine,
granular structure; soft, friable, sticky and non-

plastic; many fine roots and tubular pores; neutral;.

i clear, wavy boundary.

B2t—5 to 14 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate prismatiec structure parting to strong,
medium and fine, angular blocky; hard, friable,
sticky and plastic; prominent clay films; common
very fine roots; many very fine and few fine tubular
pores; neutral ; gradual boundary.

B3ca—14 to 23 inches, brown (10YR 5/3) light clay loam,
dark brown (10YR 4/3) moist; moderate prismatic
structure parting to moderate, medium and fine,
angular blocky; hard, friable, sticky and plastic;
prominent clay films and few specks and threads
of segregated lime, slightly effervescent; moder-
ately alkaline; clear, wavy boundary.

Clca—23 to 38 inches, light brownish-gray (10YR 6/2) fine
sandy loam, grayish brown (10YR 5/2) moist;
massive; soft, friable, nonsticky and nonplastic; few
very fine roots; few fine pores; common seams and
nests of segregated lime; strongly effervescent;
strongly alkaline; gradual boundary.

R—38 inches, hard indurated sandstone and shale.

Depth to sandstone and shale ranges from 30 to 40 inches.
The B2t horizon is 35 to 45 percent clay, which is 10 to 20
percent more clay than is in the A horizon.

Wormser loam, 4 to 8 percent slopes (Wr).—This soil
is on uplands. It has profile described as representative
of the series.

A typical area is about 90 percent Wormser loam and
10 percent included McRae and Nunn soils. The included
soils are in swales and low positions in irregularly shaped
areas less than 5 acres in size. The drainage pattern is
dendritic, and drainageways are smooth and U-shaped.
Streams have cut channels only in some places. Runoff is
moderate, and the hazard of erosion is slight. This soil
is used mainly for small grain, alfalfa hay, and pasture.
A small acreage is grazed. Capability unit I1Te—4, dry-
land: Silty range site, 10 to 14 inches precipitation;
windbreak group 2.

Yegen Series

The Yegen series consists of deep, gently sloping and
strongly sloping, well-drained soils. These soils formed
in limy alluvium. Anual precipitation is 10 to 14 inches.
The mean annual soil temperature ranges from 43° to
47° F., and the frost-free period is 110 to 120 days. The
natural vegetation is mixed grasses, forbs, and shrubs.

In a representative profile the surface layer is dark
grayish-brown fine sandy loam about 5 inches thick. The
subsoil is 10 inches thick. The upper 6 inches is brown
sandy clay loam, and the lower 4 inches is grayish-brown
sandy clay loam, The substratum is white sandy loam or
fine sandy loam that extends to a depth of 60 inches
or more.

The available water capacity is moderate or high, and
permeability is moderate. These soils are used for culti-
vated crops, alfalfa hay, and pasture.

Representative profile of Yegen fine sandy loam, 1,000
feet west and 200 feet north of the SE. corner of sec.
19, T. 4 S, R. 22 E.

Ap—O0 to 5 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak, fine, blocky structure parting to weak,
fine, granular; soft, friable, nonsticky and non-
plastic; few very fine roots and pores; noncal-
careous; mildly alkaline; clear, smooth boundary.

B2t—5 to 11 inches, brown (10YR 5/8) sandy clay loam,
dark brown (10YR 3/3) moist; moderate, medium,
primatic structure parting to moderate, medium and
fine, angular blocky; hard, friable, slightly sticky
and nonplastic; few fine and very fine roots; common
very fine pores; noncalcareous; mildly alkaline;
gradual boundary.
to 15 inches, grayish-brown (2.5Y 5/2) sandy clay
loam, dark grayish.brown (2.5Y 4/2) moist; weak,
medium, prismatic structure parting to moderate,
medium and fine, angular blocky; hard, friable,
slightly sticky and slightly plastic; few very fine
roots and pores; noncalcareous; mildly alkaline;
clear, wavy boundary.

Clca—15 to 26 inches, white (2.5Y 8/2) heavy sandy loam,
grayish brown (2.5Y 5/2) moist; massive; slightly
hard, friable, sticky and nonplastic; few very fine
roots; common distinct fllms of lime; strongly ef-
fervescent; strongly alkaline; gradual boundary.

C2—26 to 60 inches, white (2.5Y 8/2) fine sandy loam, gray-
ish brown (2.5Y §5/2) moist; massive; soft, friable,
nonsticky and nonplastic; stratified lenses of sandy
loam and fine sandy loam 14 to 34 inch thick;
violently effervescent ; strongly alkaline.

The B2t horizon is 20 to 35 percent clay, which is § to
10 percent more clay than is in.the Ap horizon.

Yegen fine sandy loam, 2 to 4 percent slopes (Ye}.—
This soil is on fans and stream terraces. It has the profile
described as representative of the series. '

A typical area is about 95 percent Yegen fine sandy
loam and 5 percent included Martinsdale soils. The Mar-
tinsdale soil is on small, narrow, convex ridges through-
out the mapping unit. :

The drainage pattern is dendritic. Stream channels
have cut into the bedrock in places. Runoff is slow, and
the hazard of erosion is slight.

All the acreage is used for irrigated small grain, hay,
and pasture. Capability unit ITe-1, irrigated ; windbreak
group 5.

Yegen fine sandy loam, 4 to 8 percent slopes (Yfl.—
This soil is on fans and stream terraces. Runoft is slow,
and the hazard of erosion is slight. All the acreage is

B3—11
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used for irrigated small grain, alfalfa, and pasture. Capa-
bility unit ITTe-1, irrigated; windbreak group 5.

Yegen fine sandy loam, 8 to 15 percent slopes (Yg).—
This soil is on fans. Runoff is slow, and the hazard of
erosion is slight, All the acreage is used for irrigated
pasture and hay. Capability unit IVe-1, irrigated ; wind-
break group 5.

Use and Management of the So'ils

This section contains information about soil properties
that are significant in engineering and limitations of
soils to be considered in community development and
recreation. It groups the soils according to their suit-
ability for windbreaks, crops and pasture, and range and
explains how the soils can be managed for those purposes.
It explains the system of capability classification used
by the Soil Conservation Service and gives estimated
yields of the principal irrigated and dryland crops. The
capability classification of each soil mapped in the Area
is shown in the “Guide to Mapping Units.” This section
also tells about wildlife that inhabit the Area.

Engineering Uses of the Soils

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors, and farmers.

_Among properties of soils highly important in en-
gineering are permeability, strength, compaction char-
acteristics, soil drainage, shrink-swell potential, grain
size, plasticity, and soil reaction. Also important are
depth to the water table, depth to bedrock, and soil slope.
These properties, in varying degrees and combinations,
affect construction and maintenance of roads, airports,
pipelines, foundations for low buildings, irrigation sys-
tems, ponds and small dams, and systems for disposal
of sewage and refuse.

Information in this section can be helpful to those
who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soil.

5. Correlate performance of structures already built
with properties of the kinds of soil on which they
are built, for the purpose of predicting perform-
ance of structures on the same or similar kinds of
soil in other locations,

6. Predict the trafficability of soils for cross-country
movement of vehicles and construction equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 2 and 3, which show respectively, several estimated

soil properties significant in engineering and interpreta-
tions for various engineering uses.

This information, however, does not eliminate need for
further investigation at sites selected for engineering
works, especially works that involve heavy loads or that
require excavations to depths greater than those shown in
the tables, generally depths greater than 6 feet. Also, in-
spection of sites, especially the small ones, is needed
because many delineated areas of a given soil mapping
unit may contain small areas of other kinds of soil that
have strongly contrasting properties and different suit-
abilities or limitations for soil engineering. )

Some of the terms used by soil scientists have special
meanings in soil science that may not be familiar to en-
gineers. These terms are defined in the Glossary.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(7) used by the SCS engineers, the Department of De-
fense, and others, and the AASHO system adopted by
t(he) American Association of State Highway Officials

1).
In the Unified system soils are classified according to

~particle-size distribution, plasticity, liquid limit, and

organic-matter content. Soils are grouped in 15 classes.
There are eight classes of coarse-grained soils, identified

as GW, GP, GM, GC, SW, SP, SM, and SC; six classes

of fine grained soils identified as ML, CL, OL, MH, CH,
and OH; and one class of highly organic soils, identified
as Pt. Soils on the borderline between two classes are
designated by symbols for both classes; for example,
MIL-CL.

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed in
one of seven basic groups ranging from A-1 through
A-7 on the basis of grain-size distribution, liquid limit,
and plasticity index. In group A-1 are gravelly soils of
high bearing strength, or the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils that have low strength when wet and are the
poorest soils for subgrade.

The estimated AASHO classification, without group
index numbers, is given in table 2 for all soils mapped
in the survey area. :

Soil properties significant in engineering

Several estimated soil properties significant in engi-
neering are given in table 2. These estimates are made
for representative soil profiles, by layers sufficiently dif-
ferent to have different significance in soil engineering.
The estimates are based on field observations made in
the course of mapping and on experience with the same
kinds of soil in other counties. Following are explana-
tions of some of the columns in the table.

Depth to bedrock is distance from the surface of the
soil to the upper surface of the rock layer. '

Depth to seasonal high water table is distance from
the surface of the soil to the highest level that ground
water reaches in the soil in most years.

Soil texture is described in the table in the standard
terms used by the Department of Agriculture.. These
terms take into account relative percentages of sand, silt,
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TABLE 2.—Estimates of soil properties

{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The
instructions for referring to other series that appear in the first column of

Depth Classification
Depth | to sea- | Depth
Soil series and map symbols to sonal from
bed- high sur- Dominant USDA texture
rock water face or material Unified ! AASHO?®
table
. Inches Inches Inches
*Abac: AA, AB. oo o- <20 >60 0-20 | Channery loam or loam_..| GM or ML~ A-4
For Twin Creek part of AA and Windham >20 | Sandstone.
part of AB, see their respective series.
*Absarokee: Ac, Ad, Ae, Af, Ag, Ah, Ak, Am. | 35-40 >60 0-35 | Clay. ..o .. .. CL A-6
For Cabba partof Afand Ag, Shane part of >35 | Shale
Ah, and Sinnigam part of Akand Am, see
their respective series.
Adel: Any, Ao e >60 >60 0-30 | Silty clay loam.____._____ OL or OL-ML | A-6
30-60 | Gravelly clay loam..____ SC A-6
Alice: Ar, AS. oo . >40 | >60| 0-45 | Fine sandy loam._______ SM A4
>45 | Sandstone.
Allentine: At_ e . >60 >60 0-60 | Clay oo CH A-T
Alluvial land: Au.
No valid estimates can be made. Onsite
investigation needed.
Armington_ ... e ___ 48-60 >60 0-60 | Clay. oo oo CH or CH-MH | A-7
Mapped only with Lap soils.
Bearmouth-_____ ... __.. >60 | 24-60 0-60 | Very gravelly and GW or SW A-1
Mapped only with Maurice soils,_ cobbly loamy sand.
*Bowbac: Bb, Be, Bd, Bh, Bm, BT___._.__.. 20-40 >60 0-23 | Clay loam or silty clay ML or CL A-6
For Harvey part of Bh, Travessilla part of loam.
Bm, and Torchlight part of BT, see 23 | Sandstone.
their respective series.
Bynum._ ... 20-40 >60 0-30 | Sandy clay loam or clay | SC A-6
Mapped only with Heath, Thiel, and loam.
Woodrock soils. 30 | Shale.
*Cabba: CA_ oo <20 >60 0-18 | Silty clay loam or clay ML or CL A-4 or ‘A6
For Rentsac part, see Rentsac series. loam.
18 | Shale.
Castner. ..o .. <20 >60 0-18 | Channery and flaggy GM A-1
Mapped only with Reeder and Wayden loam or silt loam.
soils. 18 | Sandstone.
Charlos: Cb, Cc, Cd, Cew oo oo oo >60 | 24-60 0-30 | Gravelly clay loam______ SC or CL A—4 or A-6
. 30-60 | Gravellysand.._._.______ SWor 8P A-1
Colby: Cf, Cg, Ch_ e >60 >60 0-60 | Silt loam______.__.__.___ ML or CL A-4 or A-6
*Duncom: DG, DH_ .. <20 >60 0-16 | Gravelly loam__________ GM A4
For Hanson part of DH, see Hanson series. 16 | Limestone.
Fort Collins: Fe, Fd, Fe_ oo oo . ___ >60 | 20-60 0-24 | Clayloam_______.____.__ CL A-6
24--60 | Fine sandy loam..______ SM A-4
*Glenberg:
Gb e >60 >48 0-24 | Fine sandy loam.____.__| SM A-4
24-60 | Sand and gravel_________ GW or SW A-1
Gh o e e e >60 >48 0-60 | Fine sandy loam______._ SM A-4

For Haverson part, see Haverson series.
See footnotes at end of table,




stgnificant in engineering

CARBON COUNTY AREA, MONTANA

soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the
this table. The symbol < means less than; the symbol > means more than]

Percentage passing sieve—
Percentage
more than Permea- Available wa- Reaction Shrink-swell
3 inches No. 4 No. 10 No. 40 No. 200 bility ter capacity potential
(4.7 mm.) (2.0 mm,) (0.42 mm.) | (0.074 mm.)
Inches per inch
Inches per hour of soil pH

5-10 65-85 60-80 50-70 35-60 0.6-2.0 0. 10-0. 14 7.4-9.0 | Low.
............. 80-100 80-95 75-90 65-85 0.6-2.0 0. 12-0. 18 6. 6-8. 4 | Moderate.

0-5 100 95-100 90-100 75-95 0.6-2. 0 0. 25-0. 30 6.1-7. 8 | Low.

5-10 75-85 50~75 45-60 35-50 0.6-2.0 0. 11-0. 15 7.4-7.8 | Low.
_____________ 100 100 75-85 35-50 2.0-6.0 0. 10-0. 15 6. 6-7.8 | Low.
_____________ 100 10_0 95-100 70-80 <0. 06 0. 10-0. 14 7.9-9. 0 | High.
............. 85-100 80-100 75-100 70-100 <0. 06 0. 10-0. 14 7. 4-8. 4 | Moderate.

25-35 45-75 25-45 12-35 0-5 >20.0 <0. 04 6. 6-7. 3 | Low.
____________ 100 100 95-100 70-85 0.6-2.0 0. 14-0. 18 7. 4-8. 4 | Moderate.
............. 90-100 90-100 70-90 35-50 0.6-2.0 0. 14-0. 18 7.4-8.4 | Low.
_____________ 100 95-100 90-100 70-85 0.2-0.6 0. 12-0. 20 7.9-9. 0 | Moderate.

15-35 30-60 25-50 20-50 12-25 2.0-6.0 0. 10-0. 14 6. 6-8.4 | Low.

5-10 80-90 50-70 40-50 35-50 0.6-2.0 0. 14-0. 18 5.6-6. 5 | Low.

20-40 50-80 15-35 5-15 0-5 >20 <0. 04 5.6-7.3 | Low.
............. 100 100 90-100 70-90 0.6-2.0 0. 16-0. 20 7.9-8. 4 | Low.

20-40 30-60 25-50 20-50 12-25 0.6-2.0 0. 10-0. 14 7.4-8. 4 | Low.
............. 100 100 80-100 70-80 0.6-2.0 0. 14-0. 18 7.4-9.0 | Low.
............. 100 100 70-85 35-50 2.0-6.0 0. 10-0. 15 8.5-9.0 | Low.
............. 100 100 70-85 35-50 2.0-20.0 0. 10-0. 15 7.9-8. 4 | Low.
............. 40-60 30-50 15-35 0-5 >20 <0. 04 8.5-9.0 | Low.
............. 100 100 70-85 35-50 6. 0-20. 0 0. 10-0. 15 7.4-9.0 | Low.
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TaABLE 2.—Estimates of soil properties

Depth Classification
i Depth | to sea- [ Depth
Soil series and map symbols to gonal from
bed- high sur- Dominant USDA texture
rock water face or material Unified ! AASHO?
table ’
Inches Inches Inches
*Hanson: Ha, HB, HC, HD, HE__________. >60 >60 0-60 | Very stony and cobbly GC A-1
For Duncom part of HE, see Duncom clay loam.
series.
Harvey: Hf, Hg, Hh, Hk. oo ... >60 >60 0-60 | Silty clay loam__________ CL A-6
*Haverson: Hm, Hn______________________ >60 >60 0-60 | Loam__________________ ML or CL A-4
For Heldt part of Hn, see Heldt series.
*Heath: Ho, Hp, HR. . e >60 >60 0-36 | Silty clay loam__________ CL A-6
For Bynum part of HR, see Bynum series. 36-60 | Very shaly clay loam_____| SC A-2
Heldt: Hs, Ht, Hu, Hv, Hw_.______________ >60 >60 0-60 Clixy loam or silty clay CL A-6
oam.
Hydro: My oo oo >60 >60 0-60 | Silty clay loam________.__ CL A-6
Kyle: Kc, Kd, Ke, Kf . >60 >60 0-60 | Clay . CH A-7
LaFonda: La, Llb. oo oo _. >60 >60 0-53 | Loam, clay loam, or silty | CL or ML A-4 or A-6
clay loam. )
53-72 | Very gravelly loam______ GM A-1
Lambeth: Le-__ o o _____ >40 >60 0-36 | Siltloam_______________ ML A-4
36-42 | Very fine sandy loam____| SM A-4
42-60 | Sandstone.
*Lap: LD, LE, LF_ .. <20 >60 0-18 | Very gravelly loam______ GM A-1
For Armington part of LD and Windham 18 | Limestone. :

part of LF, see their respective series.
No valid estimates can be made for
Rock outcrop part of LE.

Larim:  Lgo o oo >60 >60 0-60 | Very gravelly sand. _____ GW or SW A-1

Limestone outcrop: LH,
No valid estimates can be made.

*Lisam: Lm, LN_ . . <20 >60 0-14 | Clay. ... CH A-7
For Marias part of Lm and LN, see Marias 14 | Shale and sandstone.
series.
Lismas: LO__ . _____ <20 >60 0-4 Clay oo CH A-T7
4 | Shale
Lohler: Lp, Lr, Lsoo oo >60 | 40-60 0-60 | Silty clay or clay loam___| CL A-6 or A-7
*Macar: Ma, Mb__._ . __________ >60 >60 0-60 | Clayloam_.__._._______ CL or ML A-4 or A-6
For Cabba part of Ma and Mb, see Cabba
series.
Marias: Me, Md oo e >60 >60 0-60 | Clay._.____._.__ IO CL or CH A-7
Marsh: Me.

No valid estimates can be made.
Onsite investigation needed.

Martinsdale: Mf, Mg_ . _________ >60 >60 0-26 | Clay loam____._________ ML or CL A—-4 of A-6
26-60 | Gravelly clay loam______ GM or GC A-4 or A-6
*Maurice: MH, MK, Mm____ ... _____ >60 | 24-60 0-13 | Stony loam__._____..____ ML or GM A-4
For Bearmouth part of Mm, see Bear- 13-60 | Very gravelly fine sandy | GM A-1

mouth series. loam.

See footnotes at end of table.
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Percentage passing sieve—
Percentage
more than Permea- Available wa- Reaction Shrink-swell
3 inches No. 4 No. 10 No. 40 No. 200 bility ter capacity potential
(4.7 mm.) (2.0 mm.) (0.42 mm.) | (0.074 mm.)
Inches per inch
Inches per hour of soil pH
50-60 15-50 20-35 15-30 12-25 — - 0.04-0."10 6.6-8.4 | Low.
_____________ 95-100 85-100 75-100 60-90 0.6-2.0 0. 15-0. 18 7.9-8. 4 | Moderate.
............. 100 100 80-90 50-80 0. 6-2. 0 0. 15-0. 18 7.9-8.4 | Low.
............. 100 90-100 80-90 60-90 0.6-2.0 0. 16-0. 20 6. 6~7. 8 | Moderate.
............. 85-95 25-50 20~50 15-35 0.6-2.0 0. 06-0. 10 7.4-7.8 | Low.
............. 100 100 90-100 70-95 0. 06-0. 2 0. 15-0. 18 7. 4-9. 0 | Moderate.
_____________ 100 100 80-90 70-90 0. 06-0. 2 0. 15-0. 18 6.1-9. 0 | Moderate.
............. 100 100 90-100 90-100 <0. 06 0. 10-0. 14 7.4-9. 0 | High.
............. 90-100 90-100 75-100 50-80 0.6-2.0 0. 15-0. 18 7.4-8.4 | Low.
25-40 40-60 35-50 30-45 20-35 0.6-2.0 0. 03-0. 07 8.5-9.0 | Low.
............. 100 100 90-100 70-90 0. 06-0. 2 0. 16-0. 20 7.4-8.4 | Low.
............. 90-100 85-95 70-85 35-50 0.6-2.0 0. 10-0. 15 - 8.5-9.0 | Low.
40-60 15-45 15-40 15-35 12-25 0.6-2.0 0. 04-0. 08 7.4-8.4 | Low.
30-45 40-60 15-25 10-20 0-5 2.0-6.0 <0. 04 6. 6-7. 3 | Low.
............. 100 100 90-100 80-90 <0. 06 0. 10-0. 14 7.9-9. 0 | High.
............. 100 100 90-100 80-90 <0. 06 0. 10-0. 14 >9.0 | High.
.............. 100 100 85-100 70-90 0.2-0.6 0. 15-0. 18 6. 6~7. 8 | Moderate.
............. 100 100 85-100 70-90 0.6-2.0 0. 15-0. 18 7. 4-9. 0 | Moderate.
............. 100 100 90-100 85-95 <0. 06 0.12-0. 15 7.9-9. 0 | High.
............. 90-100 85-100 75-100 60-50 0.6-2.0 0. 14-0. 18 6. 6-8. 4 | Low.
25-50 60-70 50-65 45-60 35-50 0.6-2.0 0. 08-0. 14 8.5-9.0 | Low.
0-50 60-100 50-100 40-95 40-75 6. 0-20 0. 10-0. 20 6. 6-7.3 | Low.
45-60 40-60 35-50 20-45 12-25 6. 0-20 0. 04-0. 10 7.4-8.4 | Low.
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TaBLE 2.—FEstimates of soil properties
Depth Classification
Depth | to sea- | Depth
Soil series and map symbols to sonal from '
bed- high sur- Dominant USDA texture
rock water face or material Unified ! AASHO:?
table
Inches Inches Inches
Mayflower: MN._ o __ 30-40 >60 0-38 Clizy loam or silty clay | ML or CL A—-4 or A-6
oam.
38 | Shale.
McRae: Moo e >60 >60 0-60 | Clay loam_____.________. ML or CL A—-4 or A-6
*Midway: MR, MT_ o ..... <20 >60 0-14 | Clay loam or silty clay | CL, ML, or MH| A-6 or A-7
For Travessilla part of MR and MT, see loam.
Travessilla series. 14 | Shale.
Nelson: Neo oo oo aeee 29-36 >60 0-30 | Fine sandy loam_______. SM A-4
30 | Sandstone.
Neville: Nf, Ng_ _ . ______ >60 >60 0-60 Cl{iy loam or silty clay | MLor CL A-4 or A-6
oam.
Nihill: NMH e >60 >60 0-60 | Very gravellyloam._______ GW~-GMor GM| A-1
Nunn: Nk, Nm, Nn_. o .____. >60 >60 0-62 | Silty clay loam or clay | CL A-6
loam.
Olney: QOe, Of o e >60 >60 0-20 | Fine sandy loam or clay | SCor ML A-4 or A-6
loam.
20-59 | Very gravelly sandy loam.| GW~GM A-1
Peritsa: Pe_._ . e _._ 20-40 >60 0-40 | Silty clziy loam_______..._ MLor CL A-4or A-6
40 | Shale.
*Razor: Ra, Rb.____ . ... __.___.__ 28-37 | >60| 0-28 | Clayloam__________.___. CL A-6
For Thedalund part of Rb, see Thedalund 28 | Shale.
series.
*Redlodge: Rc, Rd._ . ______._.___._. >60A <20 0-25 | Silty clayloamorclay____| OH or OH-CL | A-6 or A-7
For Adel part of Re and Rd, see Adel 25-60 Y o CLor CH A-6or A~7
series.
*Reeder: RE._____ . e -.. 30-40 >60 0-30 | Clay loam or loam_______ ML or CL A—4 or A-6
For Castner part, see Castner series. 30 | Sandstone and shale.
Rentsae: RF, RG. . _____ . ___ .. ___._ <20 >60 0-20 | Channery loam.....__.__ GW-GM A-1
No valid estimates can be made for Rock 20 | Sandstone.
outerop part of RG.
Riverwash: - Rh,
No valid estimates can be made.
Onsite investigation needed.
Rock outcrop: Rk, RM.
No valid estimates can be made for Rock
outcrop part of Rk and RM. For Lam-
beth part of Rk and Travessilla part of
RM, see their respective series.
*Romberg: RN, RO, RP, RS____________. >60 >60 0-60 | Gravelly, cobbly, and | GCorSC A-2
For Stutzman part of RS, see Stutzman stony clay loam.
series. No valid estimates can be made
for Shale outerop part of RP. |
Rottulee: Rb oo oo . 22-35 >60 0-22 | Siltloam__.____________ ML A-4
22 | Limestone.
Ryorp: RY .ol 32-38 >60 0-34 | Finesandyloam.__.______ SM A-20r A-4
34 | Sandstone.

See footnotes at end of table.
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Percentage passing sieve—

Percentage
more than Permea- Available wa- Reaction Shrink-swell
3 inches No. 4 No. 10 No. 40 No. 200 bility ter capacity potential
(4.7 mm.) (2.0 mm.) (0.42 mm.) | (0.074 mm.)
Inches per inch
Inches per hour of soil pH

_____________ 100 ' 80-100 70-100 60-80 0. 06-0. 2 0. 16-0. 20 7. 4-8. 4 | Moderate.
_____________ 100 100 85-100 60-80 0.6-2.0 0. 15-0. 18 7.4-9. 0 | Moderate.
_____________ 100 100 90-100 80-90 0. 06-0. 2 0. 14-0. 18 7.4-8. 4 | Moderate.
............. 100 100 85-95 35-50 2.0-6.0 0.10-0. 15 7.4-7.8 | Low.
............. 100 100 100 85-95 0.6-2.0 0. 15-0. 18 7.9-9.0 | Low.

5-10 40-60 15-35 12-30 10-25 2.0-6.0 0. 04-0. 10 7.4-9.0 | Low.
............. 100 100 90-100 70-95 0.2-0.6 0. 15-0. 20 6. 6-9. 0 | Moderate.
_____________ 100 100 75-90 35-60 0.6-2.0 0. 10-0. 14 6. 6-7. 8 | Low.
_____________ 30-50 25-40 10-20 5-12 6.0-2.0 0. 04-0. 06 8. 5-9.0 | Low.
_____________ 100 100 95-100 80-95 0.6-2.0 0. 16-0. 22 6. 6-9. 0 | Moderate.
............. 100 100 90-100 70-80 0. 06-0. 2 0. 14-0. 18 6. 6-8. 4 | Moderate.
............. 100 100 90-100 5-95 0. 06-0. 2 0. 20-0. 25 7. 4-8. 4 | Moderate.
............. 100 100 90-100 75-95 0. 06-0. 2 0. 12-0. 16 7. 9-8. 4 | Moderate.
_____________ 100 100 90-100 70-80 0.6-2.0 0. 14-0. 18 6.1-8.4 | Low.

30-60 25-40 10-25 10-20 5-12 2.0-6.0 0. 04-0. 08 7.9-8.4 | Low.
30-60 45-70 40-60 35-50 12-35 0.6-2.0 0. 04-0. 08 6.6-9.0 | Low.
_____________ 95-100 70-90 85-90 60-80 0.6-2.0 0. 14-0. 20 7.9-9.0 | Low.
_____________ 60-100 60-100 40-85 15-50 6. 0-20 0.10-0. 15 5.6-6. 5 | Low.
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TaBLE 2.—Estimates of soil properties

Depth Classification
Depth | to sea- | Depth .
Soil series and map symbols to sonal from
bed- high sur- | Dominant USDA texture
rock water face or material © Unified! AASHO:?
table
Inches Inches Inches
Sandstone outerop: SA.
No valid estimates can be made.
Sebud: SB._ .- el . >60 >60 0-22 | Very bouldery clayloam_..| GM A-4or A-6
22-62 | Very bouldery coarse | GMor GC A-2
sandy clay loam.
Shale outcrop: SC, SD.
No valid estimates can be made for Shale
outcrop. For Abac part of SD, see Abac-
series. '
*Shane: Se, Sf, Sg, Sh_ oo ____ 30-40 >60 0-7 | Clayloam_..__..____... ML or CL A-4 or A-6
For Cabba part of Sg and Sh, see Cabba 7-34 | Clay_ oL CH A-7
series. 34-60 | Shale.
Sicklesteets: SK_____ o ___.__ >60 >60 0-30 | Clayloam______._____.. CL A~4 or A-6
30-60 | Gravelly silty clay_.__.._. CL A-4 or A-6
Sinnigam: SM, SN_ .o aaoo_ 8-20 >60 0-20 | Channery clay loam____._ GC A-2 or A-6
20 | Sandstone.
Spearfish: SO _______._____.._.._. R 1020 | >60| 0-16 | Loam ... ___.._...___. ML A4
No valid estimates can be made for Shale : 16 | Sandstone and shale.
outcrop part.
Stormitt: Sp, Sr, Ss, St, SU, SV ___.___.__. >60 >60 0-72 | Very gravelly or very GC or 8C A-2
cobbly silty clay loam.
Stutzman: SW . . >60 >60 0-60 | Clay loam or silty clay...| CL A-6
*Tarrete: TA, TB, TCo e, >60 >60 0-60 | Clay. oo .| CH or MH-CH | A-7
For Hanson part of TC, see Hanson series.
Teton: TD e 32-40 >60 0-35 | Stony clay loam or loam..| ML or CL A-4 or A-6
35 | Sandstone.
Thedalund: Te, Tfo oo oo ioaoo-. 20-40 >60 0-25 | Clay loam or silt loam___.{ ML or CL A-4 or A-6
' 25 | Shale and sandstone.
*Thiel: T, THoooo oL >60 | >60| 0-20 | Very cobbly clay loam___| GC A-2
For Bynum part of TH, see Bynum series. 20-60 | Sand, gravel, and GW or SW A-1
cobblestones. ‘
*Thurlow: Tk, Tl oot >60 >60 0-60 | Silty clay loam or clay CL A-6
For Toluca part of Tl, see Toluca series. loam.
*Tiban: TM, TN . ____. >60 >60 0-60 | Stony, cobbly, and GM or GC A-4 or A-6
For Tarrete part of TN, see Tarrete series. grarivelly clay loam
. or loam.
*Toluca: To, Tp, Tr, Ts, TT, TU_._._____. >60 >60 0-60 | Clay loam____._._______. CL or ML A6 or A4
For Midway part of TT, see Midway
series. No valid estimates can be made
for Rock outcrop part of TU.
Tonra: TV e >60 >60 0-29 | Gravelly silty clay loam._| CL or ML A-6
29-60 { Coarse sand, gravel, and | GW or SW A-1
cobblestones. :
Torchlight: TW. __ . __. >60 >60 0-60 | Clay. . cceoeee oo CH A-7
Trapper: T Xoooooooeoooooomeoeo. el 50-60 | 60 | 0-50 | Silty clay loam__________ ML, CL, GM, | A4 or A-6
50 | Siltstone and sandstone.’ or GC
Travessilla: TY_____ o __._ <20 >60 0-18 | Coarse sandy loam, silt GM or SM A-4.
. loam, or loam.

18 | Sandstone.
See footnotes at end of table. A
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Percentage passing sieve—
Percentage
more than Permea- Available wa- Reaction Shrink-swell
3 inches No. 4 No. 10 No. 40 No. 200 bility ter capacity potential
(4.7 mm.) (2.0 mm.) (0.42 mm.) | (0.074 mm.)
Inches per inch
Inches per hour of sofl pH
55-80 55-70 50-65 40- 60 35-50 0.6-2.0 0. 04-0. 08 6.6-7.8 | Low.
55-80 50-60 25-40 25— 40 15-35 0.6-2.0 0. 04-0. 10 7.4-7.8 | Low.
............. 100 100 90-100 70-90 0.2-0. 6 0. 16-0. 20 6. 6~7. 8 | Moderate.
............. 100 100 100 90-100 <0. 06 0.10-0. 14 7. 4-8. 4 | High.
10-20 70-90 70-90 65-85 60-80 0.2-0. 6 0. 14-0. 18 6. 1-7. 8 | Moderate.
20-35 70-90 70-85 65-80 50-75 0.2-0. 6 0. 14-0. 14 7. 4-8. 4 | Moderate.
40-60 45-70 35-60 30-50 25-50 0.2-0. 6 0. 04-0. 08 6.1-7. 8 | Low.
............. 90-100 75-100 70-100 50-80 0.6-2.0 0. 16-0. 20 7.1-9.0 | Low.
30-50 40-70 35-50 20-50 15-35 0.6-2.0 0. 04-0. 10 7.9-9.0 | Low.
............. 100 100 90-100 75-95 0. 06-0. 2 0. 15-0. 18 7.9-8. 4 | Moderate.
............. 100 100 100 85-100 0. 06-0. 2 0. 10-0. 14 6. 6-8. 4 | Moderate.
............. 100 75-90 60-70 50-65 0.6-2.0 0. 15-0. 21 6. 6-7. 3 | Low.
_____________ 100 100 90-100 75-95 0.6-2.0 0. 14-0. 18 7.9-9.0 | Low.
40-60 35-60 30-50 25-45 15-35 0.6-2.0 0. 04-0. 10 6. 6-7. 4 | Low.
50-60 35-60 25-50 15-35 0-5 >20 <0. 04 7.9-8.4 | Low.
............. 100 100 90-100 70-95 0.2-0. 6 0. 15-0. 18 6. 6-9. 0 | Moderate.
40-60 65-75 60-70 50-65 35-50 0.6-2.0 0. 04-0. 08 6.6-9. 0 | Low.
............. 100 100 90-100 70-90 0.6-2.0 0. 15-0. 18 6. 6-9. 0 | Moderate.
5-15 85-100 70-75 70-75 65-70 0.6-2.0 0. 12-0. 18 7.9-9.0 | Low.
50-60 80-95 70-85 20-35 <5 >20 <0. 04 8.5-9.0 | Low.
............. 100 100 90-100 80-95 0. 06-0. 2 0.10-0.14 | 8 5->9.0 | High.
5-10 60-100 5085 45-80 35-75 0.6-2.0 0.10-0. 18 6.1-7.3 | Low.
............. 55-85 50-80 40-80 35-50 6-20 0. 10-0. 14 6. 6-9.0 | Low.
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TABLE 2.—Estimates of soil properties
Depth Classification
Depth | to sea- | Depth
Soil series and map symbols to sonal from
bed- high sur- Dominant USDA texture
rock water face or material Unified ! AASHO:?
table
Inches Inches Inches
Twin Creek: Tz .o ___ >48 >60 0-13 | Silty clay loam_.____..___ CL A-6
13-60 | Gravelly silt loam or SM A-4
loam.
Vona: Vn, Vo, Vp, Vr, Vs oo >60 24-60 0-40 | Sandy loam or fine SM-SC or SM A-4
sandy loam.
40 | Very gravelly sandy GM-GC A-1
loam.
*Wayden: WA, WC, WD__._____ .. ____._ <20 >60 0-20 | Clay loam_.___.________ CL, ML, or MH| A4, A-6,
For Cabba part of WA and WC, and 20 | Shale. or A-7
Castner part of WD, see their respective
series.
Windham: WE, WH____ . _______..______. >60 >60 0-60 | Very gravelly loam______ GM A-2
*Woodrock: WK, WN____________________ 20-40 >60 0-30 | Clay loam.__.____._____ SC or SC-SM A-2 or A-6
For Bynum part of W N, see Bynum series. 30 | Weathered granite.
No valid estimates can be made for
Rock outcrop part of WK.
Work:  Wo o oo e >60 >60 0-60 | Silty clay loam__._______ ML-CL A-6
Wormser: W .o e 30-40 >60 0-23 | Clay loam___.____.._._____ ML-CL A-6
23-38 | Fine sandy loam_____.___ SM or SM- A4
38 | Sandstone. SC
Yegen: Ye, Yf, Y@ oo >60 >60 0-15 | Sandy clay loam________ SM-SC or SC A4
15-60 | Fine sandy loam________ SM A-4

! Based on MIL-STD-619B (7).
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Percentage passing sieve—
Percentage
more than Permea- Available wa- Reaction Shrink-swell
3 inches No. 4 No. 10 No. 40 No. 200 bility ter capacity potential
(4.7 mm.) (2.0 mm.) (0.42 mm.) | (0.074¢ mm.)
Inches per inch
Inches per hour of soil - pH
5-10 95-100 95-100 90-100 70-90 0. 6-2. 0. 14-0. 21 6. 6-7. 3 | Moderate.
10-20 90-95 50-70 45-65 35-50 0.6-2.0 0. 10-0. 15 7.4-8.4 | Low.
............. 100 100 90-100 35-50 2.0-6.0 0.10-0. 15 6.6-9.0 | Low.
5-10 30-50 20-40 15-25 8-12 <20 0. 04-0. 08 7.9-8.4 | Low.
_____________ 100 100 90-100 70-95 0. 06-0. 2 0. 14-0. 18 7.4-9. 0 | Moderate.
30-40 45-60 20-40 15-35 12-25 0.2-0.6 0. 04-0. 10 7.4-8.4 | Low.
_____________ 100 75-90 40~-60 25-40 0.6-2.0 0.10-0. 15 6. 6-7.3 | Low.
_____________ 90-100 90-100 90-100 70-80 0.6-2.0 0. 15-0. 18 6. 6-9. 0 | Moderate.
_____________ 100 100 90-100 60-80 0.6-2.0 0.14-0. 18 6. 6-8. 4 | Moderate.
_____________ 100 100 90-100 35-50 0.6-2.0 0.10-0. 15 8.5-9.0 | Low.
_____________ 100 100 75-90 35-50 0.6-2.0 0. 14-0. 18 7.4-7.8 | Low.
_____________ 100 100 70-85 35-50 0.6-2.0 0. 10-0. 15 8.5-9.0 | Low.

2 Based on AASHO Designation M 145-49 (1).
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TasLE 3.—Engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade
¥Abac: AA, AB.______ L ____.___ Poor: slopes of Unsuitable: fines___| Poor: less than 20 | Less than 20 inches
For Twin Creek part of AA and more than 15 inches deep over deep over sand-
Windham part of AB, see their percent. sandstone; slopes stone; steep
respective series. steeper than 25 topography.
percent.
*Absarokee: Ac, Ad, Ae, Af, Ag, Ah, Ak, | Poor: suitable Unsuitable: fines__.| Poor to fair: mod- | Less than 40 inches
m. material less than erate shrink-swell deep over bed-
For Cabba part of Af and Ag, Shane 8 inches thick. potential; medium rock.
part of Ah, and Sinnigam part of Ak to high plasticity.
and Am, see their respective series.
Adel: An, A0 Fair: silty clay Unsuitable: fines.__| Poor: high frost- High frost-action
loam. action potential. potential.
Alice:

A e Good______________ Unsuitable: fines...| Fair: moderate Moderate frost-
frost-action action potential.
potential.

AS s Fair: slopes of 8 to | Unsuitable: fines___| Fair: moderate Moderate frost-

15 percent. frost-action action potential.
potential.
Allentine: At .. _ oo o Poor: clay texture__| Unsuitable: fines_._| Poor: high shrink- | High shrink-swell
swell potential. potential; high
compressibility.
Alluvial land: Au.
No valid interpretations can be made.
Onsite investigation required.
Armington___________ . ____________ Poor: silty clay Unsuitable: fines.__| Poor: high plastic- | High shrink-swell
Mapped only with Lap soils. and clay surface ity. potential; high
texture. compressibility.
Bearmouth.____________________________ Poor: greater than | Good._____.__._____ Good. oo Seasonal high water
Mapped only with Maurice soils. 15 percent coarse table.
fragments.
*Bowbac: Bb, Be, Bd, Bh, Bm, BT______ Fair: loamy where | Unsuitable: fines._.| Fair: moderate Moderate shrink-

For Harvey part of Bh, Travessilla slope is 2 to 8 shrink-swell swell potential;

part of Bm, and Torchlight part of percent; clayey potential. 20 to 40 inches

BT, see their respective series.

where slope is 8
to 15 percent.

deep over bed-
rock.




interpretations

CARBON COUNTY AREA, MONTANA

67

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
appear in the first column of this table]

Soil features affecting—Continued

Embankments

Ponds and
Teservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Limited amount of
material.

Medium stability
and fair compac-
tion characteris-
tics; low permea-
bility when
compacted.

Low shear strength;
high frost-action
potential.

Medium stability
and medium
permeability when
compacted.

Medium stability
and medium
permeability
when compacted.

High shrink-swell
potential; low
shear strength;
high compressi-
bility; poor
compaction
characteristics.

Low shear strength;
high compressibil-
ity ; poor com-
paction charac-
teristics.

High permeability
when compacted;
high stability.

Moderate shrink-
swell potential;
low stability; me-
dium permeability
when compacted.

Less than 20 inches
deep over sand-
stone.

Less than 40 inches
deep over bed-
rock.

High organic-matter
content in upper
24 to 36 inches.

Moderately rapid
permeability.

Moderately rapid
permeability.

Features generally
favorable.

Slopes up to 15
percent.

Very rapid permea-
bility; seasonal
high water table.

Fractured bedrock
at depth of 20 to
40 inches.

Not applicable______

Less than 40 inches
deep over bed-
rock.

Not applicable..____

Not applicable_ . ..__

Not applicable_ _____

Very slow permea-
bility.

Not applicable______

Not applicable._____

Sandstone bedrock
within 40 inches
of surface.

Not applicable__.__.

Not applicable_ _____

All features favor-
able if slope is less
than 2 percent;
moderate erosion
hazard if slope is
2 to 4 percent,
high erosion
hazard if slope is
4 to 8 percent.

Not applicable._ .- __

Not applicable. .. ___

Very slow permea-
bility; strongly
alkaline reaction.

Not applicable. . __..

Not applicable______

Sandstone bedrock
within 40 inches of
surface; low
available water
capacity; high
erosion hazard.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Features generally
favorable.

Slopes of 8 to 15
percent.

Difficult to excavate
when frozen;
frozen clods very
difficult to break
down.

Plastic when wet;
difficult to ex-
cavate.

Features generally
favorable.

Features generally
favorable except
where slope is 8
to 15 percent.

Not applicable.

Excessive cuts can
expose bedrock
or less fertile
material; slopes
of 4 to 15
percent in Ad
and Ae are
highly erodible.

Features generally
favorable.

Erosion hazard.

Not applicable.

Cuts can expose
strongly alkaline
‘subsoil or sub-
stratum; high
runoff.

Not applicable.

Not applicable.

Excessive cuts
expose bedrock;
slopes of 4 to
15 percent.
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TABLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade
ByNumM . o e Poor: slopes of Unsuitable: fines...| Poor: steep slopes..| Slopes of more than
Mapped only with Heath, Thiel, and more than 15 15 percent; shale
Woodrock soils. percent. between a depth
of 20 and 40
inches.
*Cabba: CA ..o Poor: less than 20 | Unsuitable: fines___| Poor: less than 20 | High frost-action
For Rentsac part, see Rentsac series. inches deep over inches deep over potential; shale
bedrock. shale; high frost- within 20 inches
action potential. of surface; un-
stable cuts;
highly erodible.
Castner. ..o Poor: more than Unsuitable: fines___| Poor: bedrock at Bedrock within 20
Mapped only with Reeder and Way- 15 percent coarse depth of less than inches of surface.
den soils. fragments. 20 inches.
Charlos:
Cb, Cloe e Fair: coarse frag- Good below depth Fair to depth of 30 Features generally
ments. of 30 inches. inches; moderate favorable.
frost-action po-
tential; good
below depth of
30 inches.
Cd - e Fair: coarse Good below depth Fair to depth of 30 Water table within
fragments. of 30 inches. inches; moderate 20 inches of sur-
frost-action po- face part of year;
tential; good moderate frost
below depth of action in upper
30 inches. 20 to 40 inches.
C€ o oo Fair: coarse frag- Good below depth Fair to depth of 30 Features generally
ments. of 30 inches. inches; moderate favorable.
frost-action po-
tential; good
below depth of
30 inches.
Colby: Cf,Cg,Ch._._______ [ Good if slope is 2 Unsuitable: fines.__| Poor: very high Very high frost-
to 8 percent; frost-action action potential.
fair if slope is 8 potential.
to 15 percent.
*Duncom: DG, DH.____._ . ____ Poor: more than Unsuitable: less Poor: less than Bedrock at depth of
For Hanson part of DH, see Hanson 15 percent coarse than 20 inches 20 inches deep less than 20 )
series. fragments. deep over lime- over hard bedrock. inches.

stone; too many
fines.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Low permeability
when compacted.

Shale within 20
inches of surface;
high frost-action
potential; low
strength.

Limited volume of
material; high
strength.

Medium stability
and fair compac-
tion characteris-
tics; medium to
high permeability
when compacted.

Medium stability
and fair compac-
tion characteris-
tics; medium to
high permeability
when compacted.

Medium stahbility
and fair compac-
tion characteris-
tics; medium to
high permeability
when compacted.

High piping hazard;
very high frost-
action potential;
low permeability
when compacted;
low stability.

Limited volume of
material.

Slopes of more than
15 percent.

Bedrock at depth of
less than 20
inches.

Fractured bedrock
at depth of less
than 20 inches.

Very rapid permea-
bility below depth
of 30 inches.

Very rapid permea-
bility below depth
of 30 inches.

Very rapid permea-
bility below depth
of 30 inches.

Moderate permea-
bility.

Bedrock at depth
of less than 20
inches.

Not applicable_.____

Not applicable.____.

Not applicable______

Not applicable._.___

Features generally

favorable.

Not applicable. _._._

Not applicable. .. ___

Not applicable_ .. ___

Not applicable____..

Not applicable_____.

Not applicable.____.

Low available water
capacity.

Water table within
40 inches of sur-
face during grow-
ing season.

Not applicable_ _____

Slight erosion haz-
ard if slope is 2
to 4 percent;
moderate erosion
hazard if slope is
4 to 8 percent;
very high erosion
hazard if slope is
8 to 15 percent.

Not applicable______

Difficult to break
frozen clods and
compact the ma-
terial.

Difficult to break
frozen clods and
to compact the
material.

Less than 20 inches
deep over bed-
rock.

All features favor-
able below depth
of 30 inches.

All features favor-
able below depth
of 30 inches.

All features favor-
able below depth
of 30 inches.

Difficult to break
frozen clods and
compact the
material.

Slopes of 6 to 25
percent.

Not applicable.

Cuts expose soft
shale; erosion
hazard.

Not applicable.

Excessive cuts
expose gravel
and sand that
have very low
available water
capacity.

Excessive cuts
expose gravel
and sand that
have very low
available water
capacity.

Excessive cuts
expose gravel
and sand that
have very low
available water
capacity.

Features generally
favorable.

Not applicable.
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TaBLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade :
Fort Collins:

FC e e e e e Good___..o_______ Unsuitable: fines.__| Poor: high frost- High frost-action

action potential. potential.

Fd o o o e e e e Good . ... Unsuitable: fines...| Poor: high frost- High frost-action

action potential. potential.

PO o o e e Poor: moderate to | Unsuitable: fines_..| Poor: high frost- Water table within
strong salinity; action potential; 20 inches of sur-
water table within water table face during part
20 inches of within 20 inches of year; high frost-
surface during of surface during action potential;
part of year. part of year. very high

corrosivity.
*Glenberg:

Gb o e e e Good . oo ... Good below depth Good below depth Features generally

of 24 inches. of 24 inches. favorable.

Gh o e e Good, but subject Poor: fines._._.__.. Fair: too many Subject to periodic

For Haverson part, see Haverson to periodic fines; moderate overflow.
series. overflow. frost-action
potential.
*Hangon: Ha, HB, HC, HD, HE.___.___ Poor: more than Unsuitable: fines.._| Fair: large volume | Large volume of
For Duncom part of HE, see Duncom 15 percent coarse of fragments fragments larger
series. fragments. larger than 3 than 3 inches in
inches in diameter hinder
diameter. loading and
hauling.
Harvey:

Hf, Hg, Hho oot Good if slope is 2 to | Unsuitable: fines...| Poor: high frost- High frost-action
8 percent, fair if : action potential. potential.
slope is 8 to 15
percent.

HK e e eemael Poor: more than Unsuitable: fines___[ Poor: high frost- High frost-action
15 percent coarse action potential. potential.
fragments.

*Haverson: Hm, Hn___ .. ___ . __...__ Fair: silty clay Unsuitable: fines._.| Poor: high frost- High frost-action

For Heldt part of Hn, see Heldt series.

loam texture.

action potential.

potential.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Medium piping
hazard; low
permeability when
compacted;
medium stability.

Medium piping
hazard; low
permeability when
compacted;
medium stability.

Medium piping
hazard; low
permeability
when compacted;
medium stability.

- Medium to high
stability and com-
pacted permea-
bility.

Medium strength;
medium permea-
bility when com-
pacted ; medium
piping hazard.

Large volume of
coarse fragments.

Low stability and
low permeability
when compacted;
low piping
hazard.

Low stability and
low permeability
when compacted;
low piping hazard.

Medium to low
stability; fair
compactibility;
medium compres-
sibility ; medium
piping hazard.

Moderately rapid
permeability.

Moderately rapid
permeability.

Water table within
20 inches of sur-
face during part
of year.

Very rapid permea-
bility below depth
of 24 inches.

Rapid permeability..

Relief and topog-
raphy; slope of
more than 4
percent.

Moderate
permeability.

Moderate permea-
bility.

Moderate permea-
bility.

Not applicable.__._.

Not applicable____..

Features generally
favorable.

Features generally
favorable.

Features generally

favorable.

Not applicable. . ____

Not applicable___.__

Not applicable. _____

Moderate permea-
bility; unstable
side slopes.

Features generally
favorable.

Moderate erosion
hazard; slopes of 2
to 4 percent.

Water table within
20 inches of sur-
face during most
of growing season;
moderately to
strongly saline.

Low available water
capacity.

Subject to periodic
overflow.

Not applicable.__.___

Slight erosion

hazard if slope is
2 to 4 percent;
moderate erosion
hazard if slope is
4 to 8 percent;
very high erosion
hazard if slope is
8 to 15 percent.

Not applicable..____

Features generally
favorable.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Frozen clods
difficult to
break.

Features generally
favorable.

Features generally
favorable.

Difficult to break
frozen clods and
compact the
material ; excessive
stones.

Difficult to break
frozen clods and
compact material.

Difficult to break
frozen clods and
compact material.

Difficult to break
frozen clods.

Features generally
favorable.

Features generally
favorable.

Features
generally
favorable.

Features generally
favorable.

Features generally
favorable.

Cuts expose sub-
soil that is high
in content of
lime and coarse
fragments.

Cuts expose high
content of lime.

Cuts expose high
content of lime.

Features generally
favorable.
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TABLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade
*Heath:

[ e T o I SR Fair: clay loam Unsuitable: fines...| Fair: moderate to Moderate shrink-
surface texture; low shrink-swell swell potential;
slopes of 8 to 15 potential; moderate frost-
percent. moderate frost- action potential.

action potential.

HR . Poor: slopes of Unsuitable: fines.__| Fair: moderate to- | Relief and topog-

For Bynum part, see Bynum series. more than 15 low shrink-swell raphy; slopes of
percent. potential; more than 25
moderate frost- percent.
action potential.
Heldt:

Hs, Ht, Hu, MHv_ oo ___ Fair: clay loam or | Unsuitable: fines.__| Poor: high frost- High frost-action
silty clay loam action potential. potential.
surface layer.

Hw o e Poor: strong to Unsuitable: fines.__| Poor: high frost- High frost-action
very strong salin- action potential. potential ; water
ity; water table table within 20
within 20 inches inches of surface
of surface during during most of
most of year. year; very high

corrosivity.
Hydro: Hy_ . ... Fair: silty clay Unsuitable: fines___| Poor: high frost- High frost-action
loam texture action potential. potential.
within 8 inches of
surface.
Kyle

Ke e e Poor: clay texture._| Unsuitable: fines___| Poor: high shrink- | High shrink-swell

swell potential. potential.

Kd, Ke, Kfo oo Poor: clay texture._| Unsuitable: fines___| Poor: high shrink- | High shrink-swell

swell potential. potential.
La Fonda: la, Lbo__.____.____________ Fair: silty clay Unsuitable: fines___| Poor: high frost- High frost-action
loam below depth action potential. potential.
of 6 inches.
Lambeth: Le___ . ____ . ______________ Good_ ... __..___ Unsuitable: fines.__| Poor: very high Very high frost-
frost-action action potential.
potential.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Medium to low
permeability when
compacted;
moderate shrink-
swell potential.

Medium to low
permeability when
compacted;
moderate shrink-
swell potential.

Low shear strength;
high frost-action
potential ; medium
compressibility;
moderate shrink-
swell potential.

Low shear strength;
high frost-action
potential ; medium
compressibility;
moderate shrink-
swell potential.

Moderate shrink-
swell potential;
high frost-action
potential ; medium
stability.

High shrink-swell
potential; low
compacted per-
meability; low
stability.

High shrink-swell
potential; low
compacted per-
meability; low
stability.

High frost-action
potential; high
piping hazard;
low stability; poor
compaction
characteristics.

Very high frost-
action potential;
high piping
hazard; low
stability.

Moderate permea-
bility; slopes of 4
to 15 percent.

Slopes of more than
25 percent.

Features generally
favorable except
if slope is more
than 4 percent.

Water table within
20 inches of sur-
face during most
of year.

Slopes of 4 to 8
percent; slow per-
meability.

Features generally
favorable.

Slopes of 2 to 15
percent.

Moderate permea-
bility.

Slow permeability ;
bedrock at depth

of 40 to 60 inches.

Moderate permea-
bility ; not appli-
cable if slope is
more than 8
percent.

Not applicable....__

Slow permeability;
not applicable if
slope is more than
4 percent.

Not applicable....__

Slow permeability - _ -

Very slow perme-
bility.

Very slow permea-
bility.

Moderate permea-
bility; unstable
slopes.

Not applicable______

Moderate erosion
hazard if slope is
less than 8 per-
cent; not ap-
plicable if slope is
more than 8
percent.

Not applicable______

Slow permeability;
moderate erosion
hazard if slope is
4 to 8 percent;
not applicable if
slope is more than
8 percent.

Strong or very
strong salinity;
water table
within 20 inches
of surface during
most of year.

Not applicable______

Very slow permea-
bility.

Very slow permea-
bility; moderate
erosion hazard if
slope is 4 to 8
percent; not ap-
plicable if slope is
more than 8 per-
cent.

Features generally
favorable.

Not applicable_.____

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material ; slopes
steeper than 25
percent.

Difficult to break
frozen clods and
compact the mate-
rial.

Difficult to break
frozen clods and
compact the ma-
terial; water
table within 20
inches of surface
during most of
year.

Difficult to break
frozen clods and
compact the
material.

Plastic when wet;
difficult to ex-
cavate and break
frozen clods.

Plastic when wet;
difficult to ex-
cavate and break
frozen clods.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the ma-
terial.

Excessive cuts
may expose
high content of
lime or clayey
material; high
runoff.

Not applicable.

Features generally
favorable.

Features generally
favorable.

Cuts expose clayey
material.

Features generally
favorable.

Rapid runoff
where slope is
more than 2
percent.

Features gener-
ally favorable.

Erosion hazard.
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Suitability as a source of— Soil features
affecting—
Soil series and map symbols
Topsoil Sand and gravel Fill material Highway location
subgrade

*Lap: LD, LE, LF e . Poor: more than Unsuitable: fines; Poor: less than 20 | Less than 20 inhes

For Armington part of LD and Wind- 15 percent coarse small volume. inches deep over deep over hard

ham part of LF, see their respective fragments. bedrock. bedrock; moder-
series. For Rock outcrop part of LE, ately steep and
see Rock outerop. steep slopes.

Larim: L@ oo oo cccmeee Poor: more than Good___o__________ Good_ ______.__..__ Features generally

15 percent coarse favorable.
fragments; sandy
texture.

Limestone outcrop: LH.

Unsuitable for all uses except riprap-

ping )

*Lisam: Lm, LN oo oo Poor: clay texture..| Unsuitable: fines___| Poor: less than 20 Less than 20 inches

For Marias part of Lm and LN, see inches deep over deep over shale

Marias series. shale and sand- and sandstone
stone; high bedrock.
shrink-swell
potential.

Lismas: LO oo e Poor: clay texture._| Unsuitable: fines.__| Poor: less than 20 Less than 20 inches
inches deep over deep over shale.
shale; high shrink
swell potential.

Lohler:

Lp, Ll e Fair to poor: silty | Unsuitable: fines__.| Poor: high frost- High frost-action
clay or clay loam action potential. potential.
texture.

LS e e Poor: strong salini- | Unsuitable: fines___| Poor: high frost- High frost-action
ty; water table action potential. potential; water
within 40 inches table within 40
of surface during inches of surface
part of year. during part of

year; very high
corrosivity.

*Macar: Ma, Mboo oo Fair: clay loam Unsuitable: fines.__| Poor: high frost- High frost-action

For Cabba part, see Cabba series. texture. action potential. potential.

Marias: Mc, Mdoo o e Poor: clay texture._| Unsuitable: fines_..| Poor: high shrink- | High shrink-swell
swell potential. potential.

Marsh: Me_ oo Poor or unsuitable; Poor or unsuitable; Poor or unsuitable; Permanent high

water table at or water table at or water table at or water table.
near surface. near surface. near surface.

Martinsdale: Mf, Mg_ ... Fair: clay loam Poor or unsuitable: Fair: moderate Moderate frost-

texture. fines. frost-action action potential.

potential.
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Soil features affecting—Continued

Embankments Ponds and Agricultural Irrigation Winter grading Grass waterways
reservoir areas drainage
Limited volume of Less than 20 inches | Not applicable...___ Not applicable..___. Moderately steep Not applicable.

material; high in
content of coarse
fragments.

High permeability
when compacted;
high stability;
low piping
hazard.

High shrink-swell
potential ; small
volume of ma-
terial.

High shrink-swell
potential; small
volume of ma-
terial.

High frost-action
potential; medium
stability.

High frost-action
potential; medium
stability.

High frost-action
potential; high
piping hazard;
low stability.

High shrink-swell
potential; high
compressibility;
low stability.

Unsuitable. ________

Medium stability;
medium permea-
bility when
compacted.

deep over hard
bedrock.

Moderately rapid
permeability ;
slopes of 8 to 15
percent.

Less than 20 inches
deep over bed-
rock.

Less than 20 inches
deep over bed-
rock.

Features generally
favorable.

Water table within
40 inches of sur-
face during part
of season.

Moderate permea-
bility; slopes of 4
to 15 percent.

Slopes of 2 to 15
percent.

Permanent high
water table.

Moderate permea-
bility; slopes of 2
to 8 percent.

Not applicable______

Not applicable______

Not applicable___.___

Moderately slow
permeability.

Moderately slow
permeability.

Moderate permea-
bility ; not applic-
able if slope is
more than 8
percent.

Very slow permea-
bility.

Wet areas lower
than available
outlets.

Moderate permea-
bility.

. Not applicable

Not applicable______

Not applicable. _____

Moderately slow
permeability.

Strong salinity;
water table within
40 inches of sur-
face during most
of growing season.

Moderate erosion
hazard if slope is
4 to 8 percent;
severe erosion
hazard if slope is
8 to 15 percent.

Very slow permea-
bility; moderate
erosion hazard;
slopes of 2 to 8
percent are limit-
ing; steeper slopes
not irrigable.

Not applicable._____

Features generally
favorable; moder-
ate erosion hazard
if slope is 4 to 8
percent.

and steeper
slopes.

Slopes of 8 to 15
percent.

Plastic when wet;
difficult to ex-
cavate.

Plastic when wet;
difficult to ex-
cavate.

Difficult to break
frozen clods and
to compact the
material.

Difficult to break
frozen clods and
to compact the
material.

Difficult to break
frozen clods and
to compact the
material.

Plastic when wet;
difficult to
excavate.

Permanent high
water table.

Difficult to break
frozen clods and
to compact the
material.

Not applicable.

Shallow cuts
expose shale.

Shallow cuts
expose shale.

Features generally
favorable.

Strong salinity;
water table
within 40 inches
of surface
during most of
growing season.

Slopes of 4 to 8
percent; erosion
hazard and
rapid runoff
if slope is 8 to 15
percent.

Rapid runoff;
slopes of 2 to 15
percent.

Permanent high
water table.

Deep cuts expose
material high in
content of lime.
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TABLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Sand and

Topsoil gravel Fill material Highway location
subgrade

*Maurice:

MH, MK .- Poor: stony loam Unsuitable: fines.__| Fair if slope is 15 to | Slopes of 15 to 45
texture. 25 percent; poor percent.

if slope is 25 to 45
percent.
MM e Poor: stony loam Unsuitable: fines.__| Water table within Water table within
For Bearmouth part, see Bearmouth | texture. 40 inches of 40 inches of
series. surface during surface during
most of year. most of year.

Mayflower: MN_._ . __ . __._____... Fair: silty clay Unsuitable: fines___| Poor: silty shale at | High frost-action
loam texture; depth of 30 to 40 potential; shale at
slopes of 8 to 15 inches; high depth of 30 to 40
percent. frost-action inches.

potential; low
stability.

McRae: Moo o oo Good_ .. ___________ Unsuitable: fines___| Poor: high frost- High frost-action

action potential. potential.

*Midway: MR, MT_____ . ______ Poor: slopes of Unsuitable: fines_.__| Poor: high frost- Less than 20 inches

For Travessilla part of MR and MT, more than 15 action potential; deep over shale;

see Travessilla series. percent. low stability; less highly erodible;
than 20 inches slopes of 15 to
deep over shale; more than 25
slopes of 15 to percent.
45 percent.

Nelson: Ne_ _ ... Fair: limited Poor: fines..__.___ Fair: moderate Moderate frost-
volume of frost-action action potential.
material. potential.

Neville: Nf, Ngo o ... Fair: silty clay Unsuitable: fines__.| Poor: high frost- High frost-action
loam texture. action potential. potential.

Nihill:  NH_ . Poor: more than 50| Fair: fines_________ Good______________ Slopes of 15 to 25
percent is coarse percent.
fragments; slopes
of more than 15
percent.

Nunn:

Nk, Nm _ ... Fair: cilty clay Unsuitable: fines___| Poor: high frost- High frost-action
loam surface action potential; potential.
texture. moderate shrink-

swell potential.

N o e e Fair: silty clay Unsuitable: fines.__| Poor: high frost- High frost-action
loam surface action potential; potential.
texture. moderate shrink- '

swell potential.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Medium stability;
medium permea-
bility when
compacted.

Medium stability;
medium permea-
bility when
compacted.

High frost-action
potential; low
stability; high
piping hazard.

High frost-action
potential; low
stability; high
piping hazard.

High frost-action
potential; low sta-
bility; limited
volume of
material.

Moderate frost-
action potential;
high piping
hazard ; medium
stability.

High frost-action
potential; high
piping hazard;
low stability.

Fair to good com-
paction character-
istics; low piping
hazard; medium
permeability
when compacted
medium to high
stability.

High frost-action
potential; moder-
ate shrink-swell
potential ; low
shear strength;
low permeability
when compacted.

High frost-action
potential; moder-
ate shrink-swell
potential ; low
shear strength;
slow permeability
when compacted.

Rapid permeability;
slopes of 15 to 45
percent.

Water table within
40 inches of sur-
face during most
of year.

Slopes of 8 to 15
percent.

Moderate perrhea-
bility; slopes of 2
to 4 percent.

Slopes of 15 to more
than 25 percent.

Moderately rapid
permeability;
slopes of 4 to 8
percent.

Moderate permea-
bility; slopes of 2
to 4 percent.

Moderately rapid
permeability;
slopes of 15 to 25
percent.

Features generally
favorable.

Slopes of 4 to 8
percent.

Not applicable._____

Features generally
favorable.

Not applicable_ .. ___

Moderate permea-
bility ; unstable
side slopes.

Not applicable_____.

Not applicable______

Moderate permea-
bility.

Not applicable______

Moderately slow
permeability;
unstable side
slopes.

Moderately slow
permeability;
unstable side
slopes.

Not applicable._____

Not applicable______

Not applicable_.___.

Features generally
favorable.

Not applicable_____.

Not applicable__.___

Not applicable_ _____

Not applicable_.____

Moderately slow
permeability.

Moderately slow
permeability;
moderate erosion
hazard; slopes of
4 to 8 percent.

Slopes of 15 to 45
percent.

Seasonal high water
table.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Slopes of 15 to 45
percent; plastic
when wet.

Slopes of 4 to 8
percent.

Difficult to break
frozen clods and
compact the
material.

Slopes of 15 to 25
percent.

Difficult to break
frozen clods
and compact the
material.

Difficult to break
frozen clods
and to compact
the material.

Not applicable.

Not applicable.

Erosion hazard.

Slight risk of

erosion.

Not applicable.

Slopes of 4 to 8
percent.

Features generally
favorable.

Not applicable.

Features generally
favorable.

Rapid runoff;
slopes of 4 to 8
percent.
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TABLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade

Olney: Oe, Of_ o ._._. Good. oo Unsuitable in upper | Good______.___.____ Features generally

24 inches, fines; favorable.
fair below, fines.

Peritsa: Pe. .o eeceaan Fair: silty clay Unsuitable: fines___| Poor: high frost- High frost-action
loam surface action potential; potential;
texture; limited 20 to 40 inches 20 to 40 inches
\(ollume of mate- deep over shale. deep over shale.
rial.

*Razor: .

R - e e e Fair: clay loam Unsuitable: fines.._| Poor: high frost- High frost-action
surface texture; action potential; potential; 20 to
limited volume of 20 to 40 inches 40 inches deep
material. deep over shale. over shale.

Rb o i eeme Fair: clay loam Unsuitable: fines.__| Poor: high frost- High frost-action

For Thedalund part, see Thedalund surface texture; action potential; potential; 20 to 40
series. limited volume of 20 to 40 inches inches deep over
material. deep over shale. shale.

*Redlodge: Re, Rd.._ .. ._..___ Poor: water table Unsuitable: fines._.| Poor: water table Water table within

For Adel part of Rc and Rd, see Adel within 20 inches of within 20 inches 20 inches of sur-

series. surface during of surface during face during most
most of year. most of year; of year.
high content of
organic matter.

*Reeder: RE____ ... Fair: limited Unsuitable: fines.__| Poor: high frost- High frost-action

For Castner part, see Castner series. volume of action potential; potential; 20 to 40
material. 20 to 40 inches inches deep over

deep over shale shale and sand-
and sandstone. stone.

*Rentsac:

2 Poor: more than 35| Unsuitable: limited | Poor: less than 20 | Less than 20 inches
percent coarse quantity; less than inches deep over deep over sand-
fragments. 20 inches deep sandstone. stone.

over sandstone.
RG e oo Poor: more than 35| Unsuitable: limited | Poor: less than 20 Less than 20 inches
For Rock outcrop part, see Rock percent coarse quantity; less inches deep over deep over sand-
outcrop. fragments. than 20 inches sandstone. stone.
deep over sand-
stone.
Riverwash: Rh.

Too variable for interpretations. On-
site investigation needed.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Good compaction
characteristics;
medium perme-
ability when com-
pacted; low re-
gistance to piping.

High frost-action
potential; medium
piping hazard; 20
to 40 inches deep
over shale.

High frost-action
potential ; moder-.
ate shrink-swell
potential ; medium
compressibility;
20 to 40 inches
deep over shale.

High frost-action
potential; moder-
ate shrink-swell
potential ; medium
compressibility;
20 to 40 inches
deep over shale.

High organic-matter
content; moderate
shrink-swell poten-
tial; water table
within 20 inches of
surface during
most of year.

High frost-action
potential; high pip-
ing hazard; low
stability; 20 to 40
inches deep over
shale and sand-
stone.

Limited volume of
material ; less than
20 inches deep
over hard sand-
stone.

Limited volume of
material; less than
inches deep over
hard sandstone.

Rapid permeability
below depth of 24
inches.

20 to 40 inches deep
over shale.

20 to 40 inches
deep over shale.

Features generally
favorable.

Water table within
20 inches of sur-
face during most
of year.

20 to 40 inches deep
over shale and
sandstone.

Less than 20 inches
deep over bed-
rock.

Less than 20 inches

deep over bedrock.

Features generally
favorable.

Moderate permea-
bility; 20 to 40
inches deep over
shale.

Slow permeability;
20 to 40 inches
deep over shale.

Slow permeability;
20 to 40 inches
deep over shale.

Slow permeability_ - -

20 to 40 inches deep
over shale and
sandstone.

Not applicable______

Not applicable_.____

Low available water
capacity.

Not applicable______

Not applicable_.___.

Not applicable_.__._

Not applicable_._.._

Not applicable__..__

Not applicable_.____

Not applicable______

Features generally
favorable.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Seasonal high water
table.

Frozen clods diffi-
cult to break
down.

Features generally
favorable.

Numerous rock out-
crops; slopes of
more than 15 per-
cent.

Deep cuts expose
very gravelly
substratum in
places; low
available water
capacity.

Deep cuts expose
silty shale in
places; slopes
of 4t0 8
percent.

Deep cuts expose
shale in places;
high runoff;
slopes of 4 to 8
percent.

Slopes of 4 to 15
percent.

Not applicable.

Deep cuts expose
silty shale in
places; slopes
of 3 to 10
percent.

Not applicable.

Not applicable.
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TaBLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material -~ Highway location
subgrade

*Rock outcrop: Rk, RM.

Unsuitable for all uses except for rip-
rapping and as a source of other
coarse aggregate materials. For
Lambeth part of Rk and Travessilla
part of RM, see their respective
series.

*Romberg:

RN, RO e Poor: more than Poor: fines; large Poor: large volume | Large volume of
35 percent coarse volume of frag- of fragments fragments larger
fragments. ments larger than larger than 3 than 3 inches.

3 inches. inches.

RP e e Poor: more than Poor: fines; large Poor: large volume | Large volume of
For Shale outerop part, see Shale 35 percent coarse volume of frag- of fragments fragments larger

outcrop. fragments. ments larger than larger than 3 than 3 inches.
3 inches. inches; slopes of
: 15 to 25 percent.

RS 2 Poor: more than Poor: fines; large Poor: large volume | Large volume of
For Stutzman part, see Stutzman 35 percent coarse volume of frag- of fragments fragments larger

series. fragments. ments larger than larger than 3 than 3 inches.
3 inches. inches; slopes of 2
to 8 percent.

Rottulee: Rt.____.________ . _... Poor: limited Unsuitable: fines.__| Poor: limestone Hard limestone
volume of bedrock at depth within 40 inches
material. of 20 to 40 inches. of surface.

Ryorp: RY_ .. Poor: limited Unsuitable: fines._..| Poor: 30 to 40 Hard sandstone
volume of ma- inches hard sand- within 40 inches
terial; steep slopes. stone; steep slopes. of surface.

Sandstone outcrop: SA.

Unsuitable for all uses.

Sebud: SB__._ L ___. Poor: more than 35 | Poor: fines; large Poor: large volume | Large volume of
percent coarse volume of frag- of coarse frag- fragments larger
fragments. ments larger than ments larger than than 10 inches.

10 inches. 10 inches; slopes
of 25 to 45
percent.

*Shale outerop: SC, SD.

No interpretations can be made. Bed-
rock outcrops at the surface. For
Abac part of SD, see Abac series.

*Shane: Se, Sf, Sg, Sh___________._____ Poor: clay within Unsuitable: fines___{ Poor: high shrink- | High shrink-swell

For Cabba part of Sg and Sh, see 8 inches of sur- swell potential; potential; shale
Cabba, series. face. shale within 40 within 40 inches

inches of surface. of surface.

Sicklesteets: SK____ . _____. Poor: clay, clay Unsuitable: fines_._| Fair: moderate Moderate shrink-

loam, or gravelly
texture.

shrink-swell po-
tential; moderate
frost-action po-
tential; slopes of
15 to 25 percent.

swell potential;
moderate frost-
action potential;
slopes of 15 to

25 percent.
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Soil features affecting—Continued

I:L‘mbankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Large volume of
fragments larger
than 3 inches.

Large volume of
fragments larger
than 3 inches.

Large volume of
fragments larger
than 3 inches.

Low stability; poor
compaction
characteristics;
high frost-action
potential.

High piping hazard;
moderate frost-
action potential.

Large volume of
fragments larger
than 10 inches.

High shrink-swell
potential; low
permeability when
compacted.

Medium stability;
low permeability
when compacted;
low piping hazard.

Large volume of
fragments larger
than 3 inches;
slopes of 8 to 15
percent.

Large volume of
fragments larger
than 3 inches;
slopes of 15 to 25
percent.

Large volume of
fragments larger
than 3 inches;
slopes of 2 to 8
percent.

20 to 40 inches to
limestone.

Hard sandstone
within 40 inches
of surface.

Slopes of 25 to 45
percent; very
bouldery.

30 to 40 inches deep
over bedrock; high
shrink-swell
potential.

Slopes of 15 to 25
percent..

Not applicable..____

Not applicable..___.

Not applicable_ ____.

Not applicable.____.

Not applicable_._.__

Very slow permea-
bility ; shale with-
in 40 inches of
surface.

Not applicable. .____

Not applicable._____

Not applicable._____

Not applicable______

Not applicable___.__

Not applicable______

Not applicable______

Not applicable______

Not applicable..__..

Slopes of 8 to 15
percent; large
volume of stones.

Slopes of 15 to 25
percent; excessive
stones.

Slopes of 2 to 8
percent; excessive
stones.

Difficult to break
frozen clods and
compact material.

Slopes of 25 to 45
percent.

Slopes of 25 to 45
percent; very
bouldery.

Difficult to break
frozen clods and
compact the
material.

Difficult to excavate
when frozen be-
cause of coarse
fragments.

Not applicable.

Not applicable.

Not applicable.

Excessive cuts
expose hard
rock in places;
erosion hazard.

Not applicable.

Not, applicable.

Cuts expose clay
material ; high
runoff; slopes
of 6 to 15
percent.

Not applicable.
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TABLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade
Sinnigam: SM, SN________________.._.__ Poor: coarse frag- | Unsuitable: fines; | Poor: less than 20 | Less than 20 inches
ments. limited volume of inches deep over deep over bed-
material. bedrock. rock.
*Spearfish: SO ______._... Poor: slopes of 15 Unsuitable: fines___| Poor: less than 20 | Less than 20 inches
For Shale outcrop part, see Shale to 25 percent; less inches deep over deep over sand-
outerop. than 20 inches sandstone and stone and shale;
deep over shale shale; slopes of 15 slopes of 15 to 25
and sandstone. to 25 percent. percent.
Stormitt:
Sp, Sr, Ss, SV . Poor: more than Unsuitable: fines.__| Fair to poor: mod- | Moderate to high
15 percent gravel. erate to high frost-action
frost-action potential.
potential.
L SR Poor: more than 15| Unsuitable: fines.__.| Fair to poor: mod- | Moderate to high
percent gravel. erate to high frost- frost-action
action potential. potential.
S U e Poor: more than 15| Unsuitable: fines...| Poor: slopes of 25 Slopes of 25 to 45
percent gravel. to 45 percent. percent.
Stutzman: SW_________________.___. . Poor: clay loam or | Unsuitable: fines___{ Poor: moderate Moderate shrink-
silty clay loam shrink-swell po- swell potential;
texture. tential; high frost- high frost-action
action potential. potential.
*Tarrete: }
TA, TB e Poor: clayey Unsuitable: fines...| Poor: moderate Moderate shrink-
texture. shrink-swell swell potential;
potential; mod- slopes of 15 to 25
erate to high percent.
frost-action
potential.
U Poor: clayey Unsuitable: fines...| Poor: moderate Slopes of 25 to 45
For Hanson part, see Hanson series. texture. shrink-swell percent.
potential; mod-
erate to high
frost-action
potential.
Teton: TD. .o icaaan Poor: stones; Unsuitable: fines.__| Poor: hard sand- Hard sandstone

slopes of 15 to 25
percent.

stone bedrock
within 40 inches
of surface; slopes
of 15 to 25
percent.

bedrock within 40
inches of surface;
slopes of 15 to 25
percent.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Less than 20 inches
deep over
bedrock.

Limited volume of
material; high
frost-action
potential.

Moderate to high
frost-action poten-
tial; medium
stability; low
permeability when
compacted.

Moderate to high
frost-action poten-
tial; medium
stability; low
permeability when
compacted.

Moderate to high
frost-action poten-
tial; medium
stability; low
permeability when
compacted.

Moderate shrink-
swell potential;
high frost-action
potential; medium
compressibility;
fair compaction
characteristics.

Moderate shrink-
swell potential;
high compressibil-
ity ; moderate to
high frost-action
potential ; low
stability.

Moderate shrink-
swell potential;
high compressibil-
ity; moderate to
high frost-action
potential; low
stability.

High frost-action
potential; high
piping hazard;
high organic mat-
ter content; low
stability.

Less than 26 inches
deep over
bedrock.

Relief and topog-
raphy; slopes of
15 to 25 percent;
less than 20
inches deep over
bedrock.

Moderate permea-
bility.

Moderate permea-
bility.

Slopes of 25 to 45
percent.

Features generally
favorable.

Slopes of 15 to 25
percent.

Slopes of 25 to 45
percent.

Hard bedrock
within 40 inches
of surface; slopes
of 15 to 25 per-
cent.

Not applicable. .____

Not applicable...___

Moderate permea-
bility.

Not applicable. _____

Not applicable_ ...

Slow permeability._ ..

Not applicable____.

Not applicable. ... _

Not applicable_____

Not applicable______

Not applicable______

Not applicable. _.___

Not applicable__.____

Not applicable_.____

Slow permeability;

slow intake rate.

Not applicable__.___

Not applicable______

Not applicable______

Large volume of
coarse fragments.

Difficult to break
frozen clods;
slopes of 15 to 25
percent.

Features generally
favorable; not
applicable to
units Sr and Ss.

Slopes of 25 to 45
percent.

Difficult to break
frozen clods and
to compact the
material.

Difficult to break
frozen clods and
compact the
material.

Slopes of 25 to 45
percent.

Slopes of 15 to 25
percent; stones.

| Not applicable______

Not applicable.

Not applicable.

Large volume of

coarse fragments.

Not applicable.

' Not applicable.

Rapid runoff.

Not applicable.

Not applicable.

Not applicable.



84

SOIL SURVEY
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Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade
Thedalund: Te, Tf. ... _.__ Fair: clay loam Unsuitable: fines_..| Poor: 20 to 40 20 to 40 inches deep
texture; 20 to 40 inches deep over over shale and
inches deep over shale and sand- sandstone.
shale and sand- stone; high frost-
stone. action potential.
*Thiel:
T e Poor: more than Poor: fines__._._____ Good_ ______.______ Features generally
35 percent coarse favorable.
fragments.
TH o i Poor: more than 35| Poor: fines_ _____._ Poor: slopes of 25 Slopes of 25 to 45
For Bynum part, see Bynum series. percent coarse to 45 percent. percent.
fragments.
¥*Thurlow: Tk, Tl ________ Fair: silty clay Unsuitable: fines.._| Poor: high frost- High frost-action
For fl‘oluca part of Ti, see Toluca loam texture. action potential. potential.
series. .
*Tiban:
TM e Poor: more than Unsuitable: fines.__| Poor: large volume | Large volume of
35 percent coarse of fragments fragments larger
fragments. larger than 6 than 6 inches;
inches. slopes of 15 to 25
percent.
TN e Poor: more than Unsuitable: fines___| Poor: large volume | Large volume of
For Tarrete part, see Tarrete series. 35 percent coarse of fragments fragments larger
fragments. larger than 6 than 6 inches;
inches. slopes of 25 to
45 percent.
*Toluca:
T0, TP e Fair: clay loam Unsuitable: fines___| Poor: high frost- Moderate shrink-
texture. action potential; swell potential;
moderate shrink- high frost-action
swell potential. potential.
T e e Fair: clay loam Unsuitable: fines___| Poor high frost- Moderate shrink-
texture. action potential; swell potential;
moderate shrink- high frost-action
swell potential. potential.
Ts, TT, TUe e Fair: clayloam tex- | Unsuitable: fines.__| Poor: high frost- Moderate shrink-

For Midway part of TT, see Mid-
way series; for Rock outcrop
part of T U, see Rock outcrop.

Tonra:

ture; slopes of 8
to 15 percent;
poor if slope is 15
to 25 percent.

Poor gravelly
silty clay loam
texture.

Unsuitable to depth
of 29 inches; good
below depth of 29
inches.

action potential;
moderate shrink-
swell potential.

Poor to depth of 29
inches; good
below depth of 29
inches.

swell potential;
high frost-action
potential; slopes
of 8 to 25 percent.

Features generally
favorable.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

High frost-action
potential; low
stability; medium
piping hazard.

Large volume of
coarse fragments;
low permeability
when compacted;
medium stability.

Large volume of
coarse fragments;
low permeability
when compacted;
medium stability.

Low shear strength;
high frost-action
potential; medium
compressibility;
moderate shrink-
swell potential.

Large volume of
fragments larger
than 6 inches.

Large volume of
fragments larger
than 6 inches.

Moderate shrink-
swell potential;
high frost-action
potential; low
shear strength.

Moderate shrink-
swell potential;
high frost-action
potential; low
shear strength.

Moderate shrink-
swell potential;
high frost-action
potential; low
shear strength.

Surface material has
medium stability;
no unfavorable
features below
depth of 29
inches.

20 to 40 inches deep
over bedrock.

Very rapid permea-
bility below depth
of 20 inches.

Very rapid permea-
bility below depth
of 20 inches;
slopes of 25 to 45
percent.

Slopes of 4 to 8
percent.

Moderate permea-
bility; large vol-
ume of coarse
fragments; slopes
of 15 to 25
percent.

Slopes of 25 to 45
percent.

Features generally
favorable.

Features generally
favorable.

Slopes of 8 to 25
percent.

Very rapid permea-
bility below depth
of 29 inches.

20 to 40 inches deep

over shale and

sandstone.

Not applicable_ _____

Not applicable______

Moderately slow
permeability.

Not applicable______

Not applicable. .. ___

Features generally

favorable.

Features generally
favorable.

Not applicable_.____

Not applicable..____

Not applicable_.____

Not applicable______

Not applicable_ . ____

Not applicable______

Not applicable______

Not applicable. .. ___

Features generally
favorable.

Moderate erosion
hazard; slopes of
4 to 8 percent.

Very high erosion
hazard if slope is
8 to 15 percent;
not applicable if
slope is 15 to 25
percent.

Low available water
capacity; low
intake rate.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact material;
slopes of 25 to 45
percent.

Difficult to break
frozen clods and
compact the
material.

Excessive stones.____

Slopes of 25 to 45
percent; excessive
stones.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Deep cuts expose
bedrock in
places; erosion
hazard.

Not applicable.

Not applicable.

Slopes of 4 to 8
percent.

Not applicable.

Not applicable.

Features generally
favorable.

Rapid runoff;
slopes of 4 to 8
percent.

Erosion hazard;
rapid runoff;
slopes of 8 to 15
percent; not
applicable to
unit TT.

Deep cuts expose
sand and gravel
and in places
material that
has high content
of lime; low
available water
capacity.
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Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil

Sand and gravel

Fill material
subgrade

Highway location

Torchlight: TW__ . _____
Trapper: T X oo oo ieeeeae
Travessilla: TY._ oo
Twin Creek: Tz eeaenn
Vona

Vin, Vo, VP e

Vo e e

VS e e
*Wayden: WA, WC, WD_._______..____

For Cabba part of WA and WC, and
Castner part of WD, see their respec-
tive series.

Windham: WE, WH ____________._.____

Poor: clay texture;
strongly alkaline.

Fair: silty clay
loam.

Poor: more than
15 percent coarse
fragments.

Poor: gravelly
texture.

Good . woe e

Fair: slopes of 8

to 15 percent.

Poor: moderate to
strong salinity;
water table within
40 inches of sur-
face during grow-
ing season.

" Poor: slopes of
more than 15
percent.

Poor: more than
15 percent coarse
fragments; slopes
of more than 15
percent.

Unsuitable:

Unsuitable:

Unsuitable:

Unsuitable:

Unsuitable:

Unsuitable:

Unsuitable:

Unsuitable:

Unsuitable:

fines.__

fines.__

fines.__

fines.._

fines.--

fines_..

fines.__

fines._-

fines___

Poor: high shrink-
swell potential.

Poor: high frost-
action potential.

Poor: less than 20
inches deep over
sandstone bed-
rock.

Fair: moderate
frost-action poten-
tial; more than 30
percent fines.

Fair: moderate
frost-action poten-
tial; more than 30
percent fines in
upper 40 inches;
good below depth
of 40 inches.

Fair: moderate
frost-action poten-
tial; more than
30 percent fines
in upper 40 inches;
good below depth
of 40inches.

Fair: moderate
frost-action poten-
tial; more than
30 percent fines
in upper 40 inches;
good below depth
of 40 inches.

Poor: less than 20
inches deep over
shale; slopes of
more than 15
percent.

Good to fair:

steep
in places.

High shrink-swell
potential; high
compressibility.

High frost-action
potential; slopes
of 8 to 15 percent.

Less than 20 inches
deep over sand-
stone bedrock.

Moderate frost-
action potential.

Features generally
favorable.

Features generally
favorable.

Water table within
40 inches of sur-
face during grow-
ing season.

Less than 20 inches
deep over shale;
slopes of more
than 15 percent.

Slopes of more than
15 percent.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

High shrink-swell
potential.

High frost-action
potential; high
piping hazard;
low stability.

Less than 20 inches
deep over sand-
stone bedrock.

Medium permea-
ability when com-
pacted; medium
piping hazard;
moderate frost-
action potential.

Medium permea-
bility when com-
pacted; medium
stability.

Medium permea-
bility when com-
pacted; medium
stability.

Medium perme-
bility when com-
pacted; medium
stability.

Limited volume of
material.

Low to medium
piping hazard;
fair compaction
characteristics;
medium stability.

Slopes of 8 to 15
percent; features
generally favor-
able on slopes of 4
to 8 percent.

Slopes of 8 to 15
percent.

Less than 20 inches
deep over sand-
stone bedrock.

Slopes of 4 to 8
percent.

Rapid permeability. _

Slopes of 8 to 15
percent.

Seasonal high water
table.

Slopes of more than
15 percent.

Slopes of more than
15 percent.

Not applicable______

Not applicable_._.__
Not applicable. ___.._

Not applicable. . ___.

Features generally
favorable.

Not applicable.____.

Features generally
favorable.

Not applicable. .____

Not applicable..____

Not applicable__.____

Not applicable______
Not applicable_ _.___

Not applicable______

Low available water
capacity.

Very high erosion
hazard; slopes of
8 to 15 percent.

Seasonal high water
table; moderate
to strong salinity.

Not applicable______

Not applicable..____

Plastic when wet;
difficult to exca-~
vate.

Slopes of 8 to 15
percent.

Difficult to break
frozen clods and
compact the
material.

Difficult to break
frozen clods and
compact the
material.

Features generally
favorable.

Slopes of 8 to 15
percent.

Seasonal high water
table.

Difficult to break
frozen clods and
to compact the
material; slopes of
more than 15 per-
cent.

Frozensoil very
difficult to exca-
vate; slopes of
more than 15
percent.

Rapid runoff.

Not applicable.

Not applicable.

Erosion hazard;
slopes of 4 to 8
percent.

Low available
water capacity.

Erogion hazard;
slopes of 8 to 15
percent; low
available water
capacity.

Low available
water capacity.

Not applicable.

Not applicable.



88

SOIL SURVEY

TaBLE 3.—Engineering

Soil series and map symbols

Suitability as a source of—

Soil features
affecting—

Topsoil Sand and gravel Fill material Highway location
subgrade
*Woodrock: WK, WN_ ________________ Poor: slopes of Poor: too many Poor: less than 30 Unweathered granite
For Rock outecrop part of WK, see more than 15 fines in upper inches deep over bedrock within
Rock outcrop. For Bynum part of percent. part; less than 30 unweathered depth of 30
WN, see Bynum series. inches deep over granite; slopes of inches; relief and
unweathered more than 25 topography;
granite. percent. slopes of 25 to 70
percent.
Work: Wo. oo ... Fair: clay loam Unsuitable: fines.__| Poor: high frost- High frost-action
texture. action potential; potential.
moderate shrink-
swell potential.
Wormser: Wr_ . .. Fair: clay loam Unsuitable: fines.. .| Poor: 30 to 40 30 to 40 inches
texture. inches deep over deep over sand-
sandstone. stone.
Yegen
Ye, Yoo e Good._______.______ Unsuitable: fines._.| Fair: moderate Moderate frost-
frost-action poten- action potential.
tial.
Y o e Fair: slopes of 8 to | Unsuitable: fines.__| Fair: moderate Moderate frost-
15 percent. frost-action poten- action potential.

tial.
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Soil features affecting—Continued

Embankments

Ponds and
reservoir areas

Agricultural
drainage

Irrigation

Winter grading

Grass waterways

Limited volume of
material.

High frost-action
potential; mod-
erate shrink-swell
potential; low
stability; high
piping hazard.

Moderate to high
frost-action
potential.

Moderate frost-
action potential;
high piping
hazard.

Moderate frost-
action potential;
high piping
hazard,

Slopes of more than
15 percent.

Features generally
favorable.

30 to 40 inches deep
over sandstone.

Features generally
favorable if slope
is 2 to 4 percent.

Slopes of 8 to 15
percent.

Not applicable. . ____

Features generally
favorable.

30 to 40 inches deep
over sandstone.

Features generally
favorable.

Features generally
favorable.

Not applicable. _..__

Not applicable...__.

Not applicable. .___

Features generally
favorable if slope
is 2 to 4 percent;
moderate erosion
hazard if slope is
4 to 8 percent.

Severe erosion
hazard; slopes of
8 to 15 percent.

Slopes of more than
15 percent.

Difficult to break
frozen clods and
compact the
material.

Difficult to break

frozen clods and .

compact the
material.

Features generally
favorable.

Slopes of 8 to 15
percent.

Not applicable.

Slopes of 4 to 8
percent.

Deep cuts expose
bedrock in
places; slopes of
4 to 8 percent.

Features generally
favorable if
slope is 2 to 4
percent.

Erosion hazard;
slopes of 8 to
15 percent.
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and clay in soil material that is less than 2 millimeters
in diameter, Loam, for example, is soil material that is
7 to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the soil contains gravel or other
particles coarser than sand, an appropriate modifier is
added, as for example, gravelly loamy sand. )

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis of
those soil characteristics observed in the field, especially
porosity, structure, and texture. The estimates given do
not take into account lateral seepage or such temporary
soil features as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference between the amount of water in the soil
at field capacity and the amount at the wilting point of
most plants.

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pH values. The pH value and terms used to
describe soil reaction are explained in the Glossary.

Shrink-swell potential is the relative change in volume
to be expected of soil material with changes in moisture
content, that is, the extent to which the soil shrinks as
it dries out or swells when wet. Extent of shrinking and
swelling is influenced by the amount and kind of clay in
the soil. Shrinking and swelling of soils causes much
damage to building foundations, roads, and other struc-
tures, A high shrink-swell potential indicates a hazard
to maintenance of structures built in, on, or with mate-
rial having this rating.

Engineering interpretations

The interpretations in table 3 are based on the estimated
engineering properties of soils as shown in table 2 and on
the experience of engineers and soil scientists with the soils
of the Carbon County Area. In table 3, ratings summarize
the limitation or suitability of the soils for all listed pur-
poses other than for drainage of cropland and pasture,
irrigation, ponds and reservoirs, embankments, and ter-
races and diversions. For these particular uses, table 3
lists those soil features not to be overlooked in planning,

Soil suitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe.

Following are explanations of some of the columns in
table 3.

Topsoil is used for topdressing an area where vegeta-
tion is to be established and maintained. Suitability is
affected mainly by ease of working and spreading the
soil material, as in preparing a seedbed; by natural fer-
tility of the material, or response of plants when fertil-
izer 1s applied; and by absence of substances toxic to
plants. The texture of the soil material and its content
of stone fragments are characteristics that affect suita-
bility, but also considered in the ratings is the damage
to the area from which topsoil is taken.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings provide guidance about
where to look for probable sources. A soil rated as a good
or fair source of sand or gravel generally has a layer at
least 3 feet thick, the top of which is within a depth of
6 feet. The ratings do not take into account thickness of
overburden, location of the water table, or other factors

that affect mining of the materials, nor do they indicate
quality of the deposit.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an embank-
ment that has been properly compacted and adequately
drained and the relative ease of excavating the material
at borrow areas.

Embankments require soil material resistant to seep-
age and piping and of favorable stability, shrink-swell
potential, shear strength, and compactability. Presence
of stones or organic material in a soil are among the
factors that are unfavorable.

Pond reservoir areas hold water behind 2 dam or em-
bankment. Soils suitable for pond reservoir areas have
low seepage, which is related to their permeability and
depth to fractured or permeable bedrock or other per-
meable material,

Drainage of cropland and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to claypan, rock, or other layers that affect rate
of water movement; depth to the water table; slope;
stability in ditchbanks; susceptibility to stream over-
flow; salinity or alkalinity; and availability of outlets
for drainage.

Irrigation of a soil is affected by such features as
slope ; susceptibility to stream overflow, water erosion, or
soil blowing; soil texture; content of stones; accumula-
tions of salts and alkali; depth of root zone; rate of
water intake at the surface; permeability of soil layers
below the surface layer and in fragipans or other layers
that restrict movement of water; amount of water held
available to plants; and need for drainage, or depth to
water table or bedrock.

Use of the Soils for Community Development
and Recreation

Knowledge of soils is necessary in planning, develop-
ing, and maintaining areas for community development
and recreation. In table 4 the soils of Carbon County
Area are rated according to limitations that affect their
suitability for these uses.

In the table the soils are rated as having slight,
moderate, or severe limitations for the specified uses. For
all of these ratings, it is assumed that a good cover of
vegetation can be established and maintained. A limita-
tion of slight means that soil properties are generally
favorable and limitations are so minor that they easily
can be overcome. A moderate limitation can be overcome
or modified by planning, by design, or by special main-
tenance. A severe limitation means that costly soil recla-
mation, special design, intense maintenance, or a
combination of these is required.

Dwellings, as rated in table 4, are no more than three
stories high and are supported by foundation footings
placed in undisturbed soil. The features that affect the
suitability of a soil for dwellings are those that relate
to capacity to support load and resist settlement under
load, and those that relate to ease of excavation. Soil
properties that affect capacity to support load are wetness,
susceptibility to flooding, density, plasticity, texture, and
shrink-swell potential. Those that affect excavation are
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wetness, slope, depth to bedrock, and content of stones
and rocks.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute efluent from a
septic tank into natural soil. The soil material from a
depth of 18 inches to 6 feet is evaluated. The soil prop-
erties considered are those that affect both absorption of
effluent and construction and operation of the system.
Properties that affect absorption are permeability, depth
to water table or rock, and susceptibility to flooding.
Slope is a soil property that affects difficulty of layout
and construction and also the risk of soil erosion, lateral
seepage, and downslope flow of effluent. Large rocks or
boulders increase construction costs.

Sewage lagoons are shallow ponds constructed to hold
sewage within a depth of 2 to 5 feet long enough for
bacteria to decompose the solids. A lagoon has a nearl
level floor and sides or embankments of compacted soil
material. The assumption is made that the embankment
is compacted to medium density and the pond is pro-
tected from flooding. Properties that affect tﬁe pond floor
and the embankment are considered. Those that affect
the pond floor are permeability, organic-matter content,
slope, and if the floor needs to be leveled, depth to bed-
rock. The soil properties that affect the embankment are
particle-size distribution, plasticity, liquid limit, and
organic-matter content, as interpreted from the Unified
soll classification, and the number of stones, if any, which
affects the ease of excavation and compaction of the
embankment material.

Sanitary land fill refers to the method of disposing
of refuse in dug trenches. The waste is spread in thin
layers, compacted, and covered with soil throughout
the disposal period. Land fill areas are subject to heavy
vehicular traffic. Some soil properties that affect suit-
ability for land fill are ease of excavation, hazard of
polluting ground water, and trafficability. The best soils
have moderately slow  permeability, withstand heavy
traffic, and are friable and easy to excavate. Unless
otherwise stated, the ratings in ‘table 4 apply only to
a depth of about 6 feet. Ratings of slight or moderate
may not be.valid if trenches are to be much deeper than
6 feet. For some soils, reliable predictions can be made
to a depth of 10 or 15 feet. Regardless of ratings and
predictions, onsite investigation is needed before a site
1s selected.

Local roads and streets, as rated in table 4, have an
all-weather surface that is expected to carry automobile
traffic the year round. They have a subgrade of under-
lying soil material; a base consisting of gravel, crushed
rock, or soil material stabilized with lime or cement;
and a flexible or rigid surface, commonly asphalt or con-
crete. These roads are graded to shed water and have
ordinary provisions for drainage. They are built mainly
from soil at hand. Most cuts and fills are less than 6 feet
deep. Soil properties that most affect design and construc-
tion of roads and streets are load-supporting capacity
and stability of the subgrade and the workability and
quantity of cut and fill material available. The AASHO
and Unified classifications of the soil material, and also
the shrink-swell potential, indicate traffic-supporting ca-
pacity. Wetness and flooding affect stability of the
material. Slope, depth to hard rock, content of stones
and rocks, and wetness affect ease of excavation and
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amount of cut and fill needed to reach an even grade.

Picnic areas are attractive natural or landscaped tracts
used primarily for preparing meals and eating outdoors.
These areas are subjected to heavy foot traffic. Most of
the vehicular traffic is confined to access roads. The best
soils are firm when wet but not dusty when dry, are not
flooded during the season of use, and do not have slopes
or stones that greatly increase the cost of leveling sites
or of building access roads.

Camp areas are used intensively for tents and small
camp trailers and the accompanying activities of out-
door living. Little preparation of the site is required,
other than shaping and leveling for tent and parking
areas. Camp areas are subject to heavy foot traffic an
limited vehicular traffic. The best soils have mild slopes,
good drainage, a surface free of rocks and coarse frag-
ments, no flooding during periods of heavy use, and a
surface that is firm after rains but not dusty when dry.

Paths and trails are used for local and cross-country
travel on foot or on horseback. Design and layout should
require little or no cutting and filling. The best soils
are at least moderately well drained, are firm when wet
but not dusty when dry, are flooded no more than once
during the season of use, have slopes of less than 15
percent, and have few or no rocks or stones on the
surface. . _

Play areas are used intensively for baseball, football,
badminton, and similar organized games. Soils suitable
for this use withstand intensive foot traffic. The best

~soils have a nearly level surface free of coarse fragments

and rock outcrops, good drainage, no flooding during
periods of heavy use, and a surface that is firm after
rains but not dusty when dry. If grading and leveling
are required, depth to rock is important.

Use of the Soils for Windbreaks

Tree windbreaks help to reduce the velocity on farms
and ranches. Their main purpose is to protect farm-
steads against drifting snow and to protect soil from
blowing.” Windbreaks serve as snow fences in winter
and as erosion control plantings and beautification in
summer. They also provide shelter for livestock .and
a source of food and cover for birds and other wildlife.

Windbreaks provide maximum benefits when planted
at right angle to the direction of the prevailing wind.
The selection of trees and shrubs that grow best on a
specific kind of soil is important to insure survival and
rapid growth, particularly in dryland plantings. Land
preparation, moisture conservation measures, time of plant-
ing, and weed control are necessary for successful es-
tablishment of a windbreak. Until trees become
established on sandy soils, protection against soil blow-
ing is needed. The windbreak should be wide enough
to give the protection needed in the area where it is
to be planted.

The broadleaf trees and shrubs planted for windbreaks
in the Area are American elm, green ash, Siberian elm,
golden willow, cottonwood, Russian-olive, boxelder,
chokecherry, skunkbush sumac, American plum, buf-
faloberry, and caragana. Evergreen trees are ponderosa
pine, Rocky Mountain juniper, and Colorado blue spruce.
The most hardy species are caragana, Russian-olive,
Siberian elm, green ash, ponderosa pine, and Rocky
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TaBLE 4.—Degree and kind of limitation for

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that

Soil series and map symbols

Community development

Foundations for low
buildings without

Septic tank
absorption field !

Sewage lagoons

Trench type
sanitary land fill 2

basements
*Abac: AA, AB_ .. ______ Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
For Twin Creek part of AA, and Wind- depth of less than depth of less than depth of less than depth of less than
ham part of AB, see their respective 20 inches. 20 inches. 20 inches. 20 inches.
series.
*Absarokee:
AC . o e e Moderate: moder- | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
ate shrink-swell depth of 20 to 40 depth of 20 to 40 depth of 20 to 40
potential; bedrock inches. inches. inches.
at depth of 20 to
40 inches.
Ad, AK . e Moderate: moder- | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
For Sinnigam part of Ak, see Sinni- ate shrink-swell depth of 20 to 40 depth of 20 to 40 depth of 20 to 40
gam series. potential; bedrock inches. inches. inches.
at depth of 20 to
40 inches.
Ae, Ag, Ah, Am ... Moderate: moder- | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at

For Cabba part of Ag, Shane part of
Ah, and Sinnigam part of Am, see
their respective series.

For Cabba part, see Cabba series.

Adel: An, Ao ..

Allentine: At _ . ____

Alluvial land: Au.
No valid rating can be made. Onsite
investigation required.?

Armington. . ____ . _______.
Mapped only with Lap soils.

Bearmouth.. . __ . ____ . __
Mapped only with Maurice soils.

See footnotes at end of table.

ate shrink-swell
potential; bedrock
at depth of 20 to
40 inches; slopes
of 6 to 15 percent.

Moderate: moder-
ate shrink-swell
potential; bedrock
at depth of 20 to
40 inches.

Moderate: slopes
of 8 to 15 percent.

Severe: high
shrink-swell
potential.

Severe: slopes of
more than 15
percent.

Severe: seasonal
high water table.

" depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Slight or moderate:
moderate perme-
ability.

Severe: bedrock at
depth of 40 to
more than 60
inches.

Severe: bedrock at
depth of 40 to
more than 60
inches.

Severe: very slow
permeability.

Severe: slopes of
more than 15
percent; slow
permeability.

Severe: seasonal
high water table.

depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Moderate: moder-
ate permeability;
slopes of 0 to 8
percent.

Severe: moderately
rapid perme-
ability.

Severe: moder-
ately rapid
permeability.

Moderate: slopes
of 2 to 4 percent.

Severe: slopes of
more than 15
percent.

Severe: seasonal
high water table.

depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Moderate: silty
clay loam and
clay loam textures.

Severe: bedrock at
depth of 40 inches
or more; mod-
erately rapid
permeability.

Severe: bedrock at
depth of 40 inches
or more; mod-
erately rapid
permeability.

Severe: clay texture.

Severe: slopes of
more than 15
percent.

Severe: seasonal
high water table.
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
appear in the first column of this table]

Community development—Continued

Recreational facilities

Cemeteries

Local streets
and roads

Picnic areas and
campgrounds

Paths and trails

Golf fairways

Play areas

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Moderate:
at depth of 40
inches or more.

Moderate:
of 8 to 15
percent.

slopes

Severe: clay
texture.

Severe: slopes of 15

to 35 percent.

Severe: seasonal
high water table.

bedrock -

Severe: bedrock at
depth of less than
20 inches.

Moderate: moder-
ate shrink-swell
potential; bed-
rock at depth of
20 to 40 inches.

Moderate: moder-
ate shrink-swell
potential; bedrock
at depth of 20 to
40 inches.

Moderate: moder-
ate shrink-swell
potential; bedrock
at depth of 20 to
40 inches.

Moderate: moder-
ate shrink-swell
potential; bedrock
at depth of 20 to
40 inches.

Moderate:
of 8 to 15
percent.

slopes

Severe: high
shrink-swell
potential.

Severe: slopes of 15
to 35 percent.

Severe: seasonal
high water table.

Severe: slopes of
25 to 45 percent.

Moderate: clay
loam surface layer.

Moderate: clay
loam surface layer.

Moderate: slopes
of 6 to 15 percent;
clay loam surface
layer.

Moderate: clay
loam surface layer.

Moderate: silty
clay loam surface
layer.

Slight-_____.___.___
Moderate: slopes
of 8 to 15
percent.
Moderate: clay
loam surface
layer.
Severe: silty clay

surface layer;
slopes of 15 to 25
percent.

Severe: seasonal
high water table.

Moderate or severe:
slopes of 25 to 45
percent.

Moderate: clay
loam surface layer.

Moderate: clay
loam surface layer.

Moderate: clay
loam surface layer.

Moderate: clay
loam surface layer.

Moderate: silty
clay loam surface
layer.

Slight-_ .. _.__.-___

Slight-.____..______

Moderate: clay
loam surface
layer.

Severe: silty clay

surface layer.

Severe: seasonal
high water table.

Severe: slopes of
25 to 45 percent.

Moderate: clay
loam surface layer.

Moderate: clay
loam surface layer.

Moderate or severe:
slopes of 6 to 15
percent.

Moderate: clay
loam surface layer.

Moderate: silty
clay loam surface
layer.

Slight or moderate:
slopes of 0 to 8
percent.

Moderate or severe:
slopes of 8 to 15
percent.

Moderate: clay
loam surface
layer.

Severe: silty clay
surface layer;
slopes of 15 to 25
percent.

Severe: seasonal
high water table.

Severe: bedrock
at a depth of less
than 20 inches;
slopes of more
than 15 percent.

Moderate: clay
loam surface
layer.

Moderate or severe:
slopes of 4 to 8
percent.

Severe: slopes of
6 to 15 percent
percent.

Moderate or se-
vere: slopes of
4 to 8 percent.

Moderate: silty
clay loam surface
layer. Moderate
or severe if slope
is 4 to 8 percent.

Moderate: slopes
of 0 to 8 percent.

Severe: slopes of
8 to 15 percent.

Moderate: clay
loam surface
layer.

Severe: silty
clay surface
layer; slopes of
15 to 25 percent.

Severe: seasonal
high water table.
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TaBLE 4.—Degree and kind of limitation for

Community development

Soil series and map symbols

Foundations for low
buildings without

Septic tank
absorption field !

Sewage lagoons

Trench type
sanitary land fill 2

basements
*Bowbac:

Bb, Bho e e Moderate: bedrock | Severe: bedrock at | Severe: bedrock at | Severe: clay loam

For Harvey part of Bh, see Harvey at depth of 20 to depth of 20 to 40 depth of 20 to 40 texture; bedrock
series. 40 inches; mod- inches. inches. at depth of 20 to

: erate shrink-swell 40 inches.
potential.
Be, Bm, BT o em Moderate: bedrock | Severe: bedrock at | Severe: bedrock at | Severe: clay loam

For Travessilla part of Bm and
Torchlight part of BT, see their
respective series.

Bynum__ ...
Mapped only with Heath, Thiel, and
oodrock soils.

*Cabba: CA. . ..ol ..

Mapped onl

in associations with
Reeder an

Wayden soils.

See footnotes at end of table,

at depth of 20 to
40 inches; mod-
erate shrink-swell
potential.

Moderate:
at depth of 20 to
40 inches; mod-
erate shrink-swell
potential.

Severe: slopes of
more than 15
percent.

Severe: moderate
shrink-swell poten-
tial; bedrock at
depth of less than

20 inches.

Severe: bedrock at
depth of less than
20 inches.

Slight._______.__._.

Severe: seasonal
high water table.

Slight. .. ._.__.

Severe: high frost-

action potential.

Severe: high frost-
action potential.

Severe: high frost-
action potential.

bedrock '

depth of 20 to 40
inches.

Severe: bedrock at
depth of 25 to 40
inches.

Severe: slopes of
more than 15
percent; bedrock
at depth of 25 to
40 inches.

Severe: slowly
permeable shale
at depth of less
than 20 inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: seasonal
high water table.

Slight ... ...

Moderate: lower
end of moderate
permeability.

Moderate: lower
end of moderate
permeability.

Moderate: lower
end of moderate
permeability.

depth of 20 to 40
inches.

Severe: bedrock at
depth of 20 to 40
inches.

Severe: slopes of
more than 15
percent.

Severe: less than
20 inches deep
over bedrock.

Severe: bedrock at
depth of less than
20 inches.

Severe: very rapid
permeability
below depth of
30 inches.

Severe: seasonal
high water table.

Severe: very rapid
permeability
below depth of
30 inches.

Moderate: mod-
erate permeability;
slopes of 2 to 4
percent.

Moderate: mod-
erate permea-
bility; slopes of 4
to 8 percent.

Severe: slopes of 8
to 15 percent.

texture; bedrock
at depth of 20 to
40 inches.

Severe: clay loam
texture; bedrock
at depth of 20 to
40 inches. :

Severe: bedrock at
depth of 20 to 40
inches.

Severe: less than
20 inches deep
over bedrock.

Severe: bedrock at
depth of less than
20 inches.

Severe: gravelly
sand below depth
of 30 inches.

Severe: seasonal
high water table.
Severe: gravelly
sand below depth
of 30 inches.
Slight_____.___..___
Slight .. _—.__.__
Slight_____ ...
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Recreational facilities

Local streets

Picnic areas and

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Moderate or severe: | Moderate: mod- Slighto oo oL Slight .o e s Slight______________ Moderate: slopes
clay loam texture; erate shrink-swell of 2 to 4 percent.
bedrock at depth potential; bedrock
of 20 to 40 inches. at depth of 20 to
40 inches.
Moderate or severe: | Moderate: mod- Slighto oo oo Slight_____.___.____ Slight or moderate: | Moderate or
clay loam texture; erate shrink-swell slopes of 4 to 8 severe: slopes
bedrock at depth potential; bedrock percent. of 4 to 8 percent.
of 20 to 40 inches. at depth of 20 to
40 inches.
Moderate or severe: | Moderate: mod- Moderate: slopes Slight.. ..o ___ Moderate or severe: | Severe: slopes of

clay loam texture;
bedrock at depth
of 20 to 40 inches.

Severe: slopes of
more than 15
percent; bedrock
at depth of 20 to
40 inches.

Severe: less than 20
inches deep over
bedrock.

Severe: bedrock at
depth of less than
20 inches.

Severe: gravelly
sand below depth
of 30 inches.

Severe: seasonal
high water table.

Severe: gravelly
sand below depth
of 30 inches.

Moderate: slopes
of 8 to 15 percent.

erate shrink-swell
potential ; bedrock
at depth of 20 to
40 inches.

Severe: slopes of
more than 15
percent.

Severe: less than 20
inches deep over
bedrock.

Severe: bedrock at
depth of less than
20 inches.

Severe: seasonal
high water table.

Severe: subject to
frost heave.

Severe: subject to
frost heave.

Severe: subject to
frost heave.

of 8 to 15 percent.

Severe: slopes of
more than 15
percent; bedrock
at depth of 20 to
40 inches.

Severe: clay loam
surface layer;
slowly permeable
shale at depth of
less than 20
inches.

Moderate or severe:
channery loam
surface layer; less
than 20 inches
deep over
bedrock.

Severe: seasonal
high water table.

Moderate: exces-
sive stones.

Moderate: slopes
of 8 to 15 percent.

Moderate or severe:
slopes of more
than 15 percent.

Moderate or severe:
clay loam surface
layer; slopes of
more than 4
percent.

Moderate or severe:
channery loam
surface layer; less

~ than 20 inches
deep over
bedrock.

Severe: seasonal
high water table.

Moderate: exces-
sive stones.

- slopes of 8 to 15
percent.

Severe: slopes of
more than 15
percent.

Moderate or severe:
clay loam surface
layer; slopes of
more than 4
percent.

Moderate or severe:
slopes of more
than 15 percent;
bedrock at depth
of less than
20 inches.

Severe: seasonal
high water table.

Moderate: exces-
sive stones.

Slight or moderate:
slopes of 4 to 8
percent.

Moderate or severe:
slopes of 8 to 15
percent.

8 to 15 percent.

Severe: slopes of
more than 15
percent.

Moderate or
gsevere: slopes
of more than 4
percent.

Severe: .bedrock
at depth of less
than 20 inches;
slopes of more
than 15 per-
cent; channery
loam surface
layer.

Slight.

Severe: seasonal
high water table,

Moderate: exces-
sive stones.

Moderate: slopes
of 2 to 4 percent.

Moderate or
severe: slopes
of 4 to 8 percent.

Severe: slopes of 8
to 15 percent.
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*Duncom

DG e Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
depth of less than depth of less than depth of less than depth of less than
20 inches. 20 inches. 20 inches. 20 inches.

DH - e e Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at

For Hanson part, see Hanson series. depth of less than depth of less than depth of less than depth of less than
20 inches. 20 inches. 20 inches. 20 inches.
Fort Collins:

Fe, Fd oo e Slight .. .__________. Slight 3 ________.____ Severe: moderately | Severe: moderately
rapid permeability rapid permeability
below depth of below depth of
24 inches. 24 inches.

Fe o oo e Severe: seasonal Severe:3 seasonal Severe: seasonal Severe: seasonal

high water table. high water table. high water table. high water table.
*Glenberg:

Gb o o Slight._____________ Slight 3. ___________ Severe: very rapid | Severe: very rapid
permeability. permeability.

Gh o e Severe: subject to Severe: subject to Severe: subject to Severe: subject to

For Haverson part, see Haverson flooding. flooding. flooding. flooding.
series.
*Hanson
- Y Slight_______.______ Severe: moderately | Severe: excess Severe: very
slow permeability. coarse fragments. cobbly or very
gravelly below
depth of 7 inches.

H B o o o e Moderate: very Severe: moderately | Severe: slopes of 8 | Severe: very

stony. slow permeability. to 15 percent. cobbly or very
gravelly below
depth of 7 inches.

HC o o Severe: extremely | Severe: moderately | Severe: slopes of 8 | Severe: very
stony. slow permeability. to 15 percent. cobbly or very

gravelly below
depth of 7 inches.

HD e Severe: slopes of Severe: moderately | Severe: slopes of Severe: very
45 to 70 percent. slow permeability. 45 to 70 percent. cobbly or very

gravelly below
epth of 7 inches.

HE o e Moderate: slopes Severe: moderately | Severe: slopes of 8 | Severe: very

For Duncom part, see the Duncom of 8 to 15 percent. slow permeability. to 15 percent. cobbly or very
series. gravelly below
depth of 7 inches.
Harvey:

Hf, Hg o o Moderate: moder- | Slight or moderate: Moderate: moder- | Moderate: silty
ate shrink-swell moderate permea- ate permeability; clay loam texture.
potential. bility. slopes of 2 to 8

percent.

Hho . Moderate: moder- | Moderate: slopes of| Severe: slopes of 8 | Moderate: silty
ate shrink-swell 8 to 15 percent. to 15 percent. clay loam texture.
potential.

Hk ol Moderate: moder- | Slight or moderate: | Moderate: moder- | Moderate: silty
ate shrink-swell moderate permea- ate permeability; clay loam texture.
potential. bility. slopes of 2 to 8

See footnotes at end of table.

percent.




CARBON COUNTY AREA, MONTANA

community development and recreation—Continued

97

Community development—Continued
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Local streets

Picnic areas and

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas

Severe: bedrock at | Severe: bedrock at | Moderate or severe: | Slight or moderate: | Severe: excessive Severe: slopes of
depth of less than depth of less than slopes of 15 to 25 slopes of 15 to 25 gravels; slopes of 15 to 25 percent.
20 inches. 20 inches. percent; gravelly. percent; gravelly. 15 to 25 percent.

Severe: bedrock at | Severe: bedrock at | Slight or moderate: Slight or moderate: Severe: excessive Severe: slopes of
depth of less than depth of less than slopes of 8 to 15 slopes of 8 to 15 gravels; slopes of 8 to 15 percent.
20 inches. 20 inches. percent; gravelly. percent; gravelly. 15 to 25 percent.

Moderate: clay Moderate: clay Slight-______.___._. Slight-_.._________. Slight______.___._.. Slight if slope is 0
loam texture. loam texture and to 2 percent;

excessive fines. moderate if slope
is 2 to 4 percent.

Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal

high water table.

Moderate: sandy
and gravelly.

Severe: subject to
flooding.

Severe: very
cobbly or very
gravelly below
depth of 7 inches.

Severe: very
cobbly or very
gravelly below
depth of 7 inches.

Severe: very
cobbly or very
gravelly below
depth of 7 inches.

Severe: very
cobbly or very
gravelly below
depth of 7 inches.

Severe: very
cobbly or very
gravelly below
depth of 7 inches.

Moderate: slopes

of 8 to 15 percent.

high water table.

Slight-_____________
Severe: subject to
flooding.
Slight. . ___________
Slight .. ________.
Severe: extremely
stony.
Severe: slopes of

45 to 70 percent.

Moderate: slopes

of 8 to 15 percent.

Moderate: moder-
ate shrink-swell
potential.

Moderate: moder-
ate shrink-swell
potential.

Moderate: moder-
ate shrink-swell
potential.

high water table.

Slight_ .. __________
Severe: subject to
flooding.
Moderate: clay
loam surface
layer.

Severe: excessive
stones.

Severe: extremely
stony.

Severe: slopes of
45 to 70 percent.

Moderate: slopes

of 8 to 15 percent.

Moderate: slopes

of 8 to 15 percent.

high water table.

Severe: subject to
flooding.

Moderate: clay
loam surface
layer.

Severe: excessive

stones.

Severe:
stony.

extremely

Severe: slopes of
45 to 70 percent.

Moderate: clay
loam surface
layer.

high water table.

Severe: subject to
flooding.

Moderate: clay
loam surface
layer.

Severe: excessive
stones.

Severe: extremely
stony.

Severe: slopes of

45 to 70 percent.

Moderate: clay
loam surface
layer.

Slight if slope is 2
to 4 percent;
slight or moderate
if slope is 4 to 8
percent.

Moderate or severe:
slopes of 8 to 15
percent.

high water table.

Slight.
Severe: subject to
flooding.

Moderate or severe:
slopes of 4 to 8
percent.

Severe: excessive

stones.

Severe:
stony.

extremely

Severe: slopes of
45 to 70 percent.

Severe: slopes of
more than 8
percent.

Moderate if slope
is 2 to 4 per-
cent; moderate
or severe if
slope is 4 to 8
percent.

Severe: slopes of
8 to 15 percent.

Moderate: slopes
of 2 to 8 percent.
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Foundations for low Septic tank Trench type
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*Haverson: Hm Hn___________________ Severe: high Slight or moderate: Moderate: mod- Slight or moderate:

For Heldt part of Hn, see Heldt series. frost-action moderate permea- erate permea- moderate permea-
potential. bility. bility. bility.

*Heath:

[ [ YNSRI Moderate: mod- Slight or moderate: Moderate: mod- Moderate: clay
erate shrink- moderate permea- erate permea- loam texture.
swell potential. bility. ability ; slopes of

4 to 8 percent.

H P oo e e eece Moderate: mod-. Moderate: mod- Severe: slopes of Moderate: clay
erate shrink- erate permea- 8 to 15 percent. loam texture.
swell potential; bility; slopes of
slopes of 8 to 15 8 to 15 percent.
percent.

HR e e e Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of

For Bynum part, see Bynum series. 25 to 45 percent. 25 to 45 percent. 25 to 45 percent. 25 to 45 percent.

Heldt:

HS e e e Severe: moderate Severe: slow Slight_ .. ___._.__.__ Moderate: clay
shrink-swell permeability. loam or silty clay
potential; high loam texture.
frost-action
potential.

Ht, Hue oo Severe: moderate Severe: slow Moderate: slopes Moderate: clay
shrink-swell permeability. of 2 to 8 percent. loam or silty clay
potential; high loam texture.
frost-action
potential.

HY e e e Severe: moderate Severe: slow Severe: slopes of Moderate: clay
shrink-swell permeability. 8 to 15 percent. loam or silty clay
potential; high loam texture.
frost-action
potential.

Hw o .l Severe: subject to Severe: subject to Severe: subject to Severe: subject to
flooding. flooding. flooding. flooding.

Hydro: Hy. .o ___ Severe: moderate Severe: slow Moderate: slopes Moderate: silty
shrink-swell permeability. of 4 to 8 percent. clay loam texture.
potential; high
frost-action
potential.

Kyle: Ke, Kd, Ke, Kf oo ool Severe: high Severe: very slow Slight if slope is 0 Severe: clay
shrink-swell permeability. to 2 percent; texture.
potential. moderate if slope

is 2 to 8 percent;
severe if slope is
more than 8
percent.

LaFonda: La, Lbo_ . _________________ Severe: high Slight or moderate: Moderate: mod- Moderate: silty
frost-action moderate permea- erate permea- clay loam and
potential. bility. bility; slopes of clay loam texture.

0 to 4 percent.

Lambeth: Le.____ . _____.__ Severe: bedrock Severe: mod- Moderate: slopes Moderate: bed-
at depth of 40 to erately slow of 4 to 8 percent; rock at depth of
60 inches; high permeability. bedrock at depth morethen 40 inches.

See footnotes at end of table.

frost-action
potential.

of more than 40
inches.
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Local streets

Picnic areas and

25 to 45 percent.

Moderate: clay
loam or silty clay
loam texture.

Moderate: clay
loam or silty clay
loam texture.

Moderate: slopes

Severe: subject to
flooding.

Slight or moderate:
silty clay loam

texture.
Severe: clay

texture.
Moderate: clay

loam texture.

Moderate: bed-
rock at depth of
more than 40
inches.

of 8 to 15 percent.

25 to 45 percent.

Severe: - moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: subject to
flooding.
Severe: moderate

shrink-swell po-
tential; high frost-
action potential.

Severe: high
shrink-swell
potential.

Severe: high frost-
action potential.

Severe: high frost-
action potential.

25 to 45 percent.

Moderate: clay
loam or silty clay
loam surface
layer; slow per-
meability.

Moderate: clay
loam or silty clay
loam surface
layer; slow per-
meability.

Moderate: clay
loam or silty clay
loam surface
layer; slow per-
meability.

Severe: subject to
flooding.

Moderate: slow
permeability.

Severe: clay sur-
face layer; very

slow permeability.

Sli ght ______________

Moderate: mod-
erately slow
permeability.

25 to 45 percent.

Moderate: clay
loam or silty clay
loam surface
layer.

Moderate: clay
loam or silty clay |
loam surface
layer.

Moderate: clay
loam or silty clay
loam surface
layer.

Severe: subject to
flooding.

Severe: clay sur-
face layer; very
slow permeability.

25 to 45 percent.

Moderate: clay
loam or silty clay
loam surface
layer.

Moderate: clay
loam or silty clay
loam surface
layer.

Moderate or severe:
slopes of 8 to 15
percent.

Severe: subject to
flooding.

Shight - oo

Severe: clay sur-
face layer.

Slight_.____________

Slight or moderate:
slopes of 4 to 8
percent.

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Slight. .. _.____ Severe: high frost- | Moderate: sﬂty Moderate: silty Moderate: silty Slight.
action potential. clay loam surface clay loam surface clay loam surface
layer. layer. layer.
Moderate: clay Moderate: mod- Moderate: clay Moderate: clay Moderate: clay Moderate or se-
loam texture. erate shrink- loam surface loam surface loam surface vere: slopes of
swell potential. layer. layer. layer. 4 to 8 percent.
Moderate: clay Moderate: mod- Moderate: clay Moderate: clay Moderate or se- Severe: slopes of
loam texture. erate shrink- loam surface loam surface vere: slopes of 8 to 15 percent.
swell potential; layer; slopes of 8 layer. 8 to 15 percent.
slopes of 8 to 15 to 15 percent.
_ percent.
Severe: . slopes of Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of

25 to 45 percent.

Moderate: clay - -
loam or silty
clay loam sur-

_ face layer.

Moderate if slope
is 2 to 4 percent;
moderate or se-
vere if slope is
4 to 8 percent.

Severe: slopes
of 8 to 15
percent.

Severe: subject
to flooding.

Moderate or se-
vere: slopes
of 4 to 8 percent.

Severe: clay sur-
face layer.

Slight if slope is 0
to 2 percent;
moderate if slope
is 2 to 4 percent.

Moderate or se=
vere: slopes of
4 to 8 percent.
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Soil series and map symbols

Community development

Foundations for low
buildings without

Septic tank
absorption field

Sewage lagoons

Trench type
sanitary land fill 2

basements
*Lap:
LD el Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
For Armington part, see Armington depth of less than depth of less than depth of less than depth of less than
series. 20 inches: slopes 20 inches. 20 inches. 20 inches.
of 15 to 25
percent.
LE o e Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
For Rock outcrop part, see Rock depth of less than depth of less than depth of less than depth of less than
outerop. 20 inches. 20 inches. 20 inches. 20 inches.
I NP Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
For Windham part, see Windham depth of less than depth of less than depth of less than depth of less than
series. 20 inches. 20 inches. 20 inches. 20 inches.
Larim: Llg_o oo ____ Moderate: slopes Moderate: slopes Severe: slopes of Severe: very

Limestone outcrop:

*Lisam: Lm, LN__ .
For Marias part of Lm and LN, see
Marias series.

Lismas: LO .o e

Lohler:

For Cabba part, see Cabba series.

Mb o e
For Cabba part, see Cabba series.

Marias: Mc, Mdoo oo ..

Marsh:

See footnotes at end of table,

of 8 to 15 percent.

Severe: bedrock at
surface.
Severe: high

. shrink-swell po-
tential; slopes of
28 tg 45 percent.

Severe: high
shrink-swell
potential.

Severe: moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: seasonal
high water table.

Severe: moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: high
shrink-swell
potential.

Severe: water table
at or near surface.

of 8 to 15 percent.

Severe: bedrock at
surface.

Severe: very slow
permeability.

Severe: very slow
permeability.

Severe: moderately

slow permeability.

Severe: seasonal
high water table.

Slight to moderate:
moderate permea-
bility.

Moderate: moderate
permeability;
slopes of 8 to 15
percent.

Severe: very slow
permeability.

Severe: water table
at or near surface.

8 to 15 percent;
moderately rapid
permeability.

Severe: bedrock at
surface.

Severe: slopes of 8
to 45 percent.

Severe: slopes of
15 to 25 percent.

Slight if slope is 0 to
2 percent; moder-
ate if slope is 2 to
4 percent.

Severe: seasonal
high water table.

Moderate: moderate
permeability;
slopes of 4 to 8
percent.

Severe: slopes of 8
to 15 percent.

Moderate if slope is
2 to 8 percent;
severe if slope is
8 to 15 percent.

Severe: water table
at or near surface.

gravelly sand.

Severe: bedrock at
surface.

Severe: clay
texture.

Severe: clay
texture.
Moderate: silty

clay loam or clay
loam textures.

Severe: seasonal
high water table.

Moderate: clay

loam texture.

Moderate: clay
loam texture.

Severe: clay
texture.

Severe: water table
at or near surface.




CARBON COUNTY AREA, MONTANA

community development and recreation—Continued

101

Community development—Continued

Recreational facilities

Local streets

Picnic areas and

loam texture.

Severe: clay
texture.
Severe: water table

at or near surface.

shrink-swell
potential; high
frost-action
potential,

Severe: high
shrink-swell
potential.

Severe: water table
at or near surface.

loam surface layer;
slopes of 8 to 15
percent.

Severe: clay
surface layer.

Severe: water table
at or near surface.

loam surface layer.

Severe: clay
surface layer.

Severe: water table
at or near surface.

slopes of 8 to 15
percent.

Severe: clay
surface layer.

Severe: water table
at or near surface.

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Severe: bedrock at | Severe: bedrock at | Severe: slopes of Moderate or se- Severe: slopes of Severe: slopes of
depth of less than depth of less than 15 to 25 percent. vere: slopes of 15 to 25 percent; 15 to 25 per-

20 inches. 20 inches. 15 to 25 percent. bedrock at depth cent; bedrock
of less than 20 at depth of less
inches. than 20 inches.

Severe: bedrock at | Severe: bedrock at | Severe: most Moderate: most Severe: most Severe: most
depth of less than depth of less than slopes are more slopes are 15 to slopes are more slopes are more

20 inches, 20 inches. than 15 percent. 25 percent. than 15 percent. than 15 percent;

bedrock at
depth of less
than 20 inches.
Severe: bedrock at | Severe: bedrock at | Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of
depth of less than depth of less than 25 to 45 percent. 25 to 45 percent. 25 to 45 percent. 25 to 45 per-
20 inches. 20 inches. cent; bedrock
at depth of less
than 20 inches.
Severe: very Moderate: slopes Moderate: slopes Moderate: coarse Severe: excessive Severe: slopes of
gravelly sand. of 8 to 15 percent. are 8 to 15 percent. fragments cover gravel. 8 to 15 percent.
20 to 50 percent
of surface.
Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock
at surface. at surface. at surface. at surface. at surface. at surface.
Severe: clay Severe: high Severe: clay sur- Severe: clay Severe: clay Severe: clay
texture. shrink-swell po- face layer; slopes surface layer. surface layer. surface layer.
tential; slopes of of 28 to 45 per-
28 to 45 percent. cent. i
Severe: clay Severe: high Severe: clay Severe: clay Severe: clay Severe: clay
texture. shrink-swel! surface layer. surface layer. surface layer. surface layer.
potential,
Moderate: clay Severe: moderate Moderate: silty Moderate: silty Moderate: silty Moderate: silty
loam texture. shrink-swell po- clay loam surface clay loam surface clay loam surface clay loam sur-
tential; high frost- layer. layer. layer. face layer.
action potential.
Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal
high water table. high water table. high water table. high water table. high water table. hi%llx water
table.
Moderate: clay Severe: moderate Moderate: clay Moderate: clay Moderate: clay Moderate or
loam texture. shrink-swell loam surface loam surface loam surface severe: slopes
potential; high layer. layer. layer. of 4 to 8 per-
frost-action . cent.
potential.
Moderate: clay Severe: moderate Moderate: clay Moderate: clay Moderate or severe: | Severe: slopes of

8 to 15 percent.

Severe: clay
surface layer,

Severe: water table
at or near surface.
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Soil series and map symbols

Community development

Foundations for low
buildings without
basements

Septic tank
absorption field !

Sewage lagoons

Trench type
sanitary land fill 2

Martinsdale: Mf, Mg_ ...

For Bearmouth part, see Bearmouth
series.

Mayflower:

McRae:

*Midway: MR, MT.._._.______ . ______
For Travessilla part of MR and MT,
see Travessilla series.

Nelson: Ne_ .o icceeoo

Nihill: NH___ L.

Nunn: Nk, Nm, Nn__ . . __._..

See footnotes at end of table.

Moderate: moderate
frost-action
potential.

Severe: slopes of
15 to 45 percent.

Severe: seasonal
high water table.

Severe: moderate
shrink-swell po-
tential; slopes of 8
to 15 percent;
high frost-action
potential.

Severe: moderate
shrink-swell po-
tential; high frost-
action potential.

Severe: slopes of
15 to 45 percent;
bedrock at depth
of less than 20
inches.

Moderate: bedrock
at depth of 30 to
40 inches.

Severe: high frost-
action potential.

Severe: high frost-
action potential. -

Severe: slopes of
15 to 25 percent.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Slight or moderate:
moderate permea-
bility.

Severe: slopes of
15 to 45 percent.

Severe: seasonal
high water table.

Severe: bedrock at
depth of 30 to 40
inches.

Slight or moderate:
moderate permea-
bility.

Severe: bedrock at
depth of less than
20 inches.

Severe: sandstone
bedrock at depth
of 30 to 40 inches.

Slight or moderate:
moderate permea-
bility.

Slight or moderate:
moderate permea-
bility.

Severe: slopes of

15 to 25 percent.

Severe: moderately
slow permeability.

Moderate: moderate
permeability;
slopes of 2 to 8
percent.

Severe: slopes of
15 to 45 percent.

Severe: seasonal
high water table,

Severe: bedrock at
depth of 30 to 40
inches.

Moderate: moderate
permeability;
slopes of 2 to 4
percent.

Severe: slopes of
15 to 45 percent;
bedrock at depth
of less than 20
inches.

Severe: sandstone
bedrock at depth
of 30 to 40 inches.

' Moderate: moderate
permeability;
slopes of 2 to 4
percent.

Moderate: moderate
permeability:
slopes of 4 to 8
percent.

Severe: slopes of
15 to 25 percent.

Slight if slope is
0 to 2 percent;
moderate if
slope is 2 to 8
percent.

Moderate: clay
loam texture.

Severe: slopes of
15 to 45 percent.

Severe: seasonal
high water table.

Severe: clay loam
texture; bedrock
at depth of 30 to
40 inches.

Moderate: clay
loam texture.

Severe: slopes of
15 to 45 percent;
bedrock at depth
of less than 20
inches.

Moderate: soft
sandstone at depth
of 30 to 40 inches.

Moderate: silty
clay loam texture.

Moderate: silty
clay loam texture.

Severe: very
gravelly loam.

Moderate: silty
clay loam or clay
loam textures.
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Community development—Continued Recreational facilities

Local streets

Picnic areas and

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Moderate: clay Moderate: moderate | Moderate: clay Moderate: clay Moderate: clay Moderate if slope
loam texture. frost-action loam surface loam surface loam surface is less than 4

potential. layer. layer. layer. ercent; clay
oam surface
layer; moderate
or severe if slope
is 4 to 8 percent.
Severe: slopes of 15 | Severe: slopesof 15 | Severe: slopesof 15 | Severe: slopesof 15 | Severe: slopesof 15 | Severe: slopes of
to 45 percent. to 45 percent. to 45 percent. to 45 percent. to 45 percent. 15 to 45 percent.
Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal

high water table.

Severe: clay loam
texture; bedrock
at depth of 30 to
40 inches; slopes
of 8 to 15 percent.

Moderate: clay
loam texture.

Severe: slopes of
15 to 45 percent;
bedrock at depth
of less than 20
inches,

Moderate: bedrock
at depth of 30 to
40 inches.

Slight or moderate:
clay loam or silty
clay loam texture.

Slight or moderate:
clay loam or silty
clay loam texture.

Severe: very

gravelly loam.

Moderate: clay
loam texture.

high water table.

Severe: moderate
shrink-swell po-
tential; slopes of 8
to 15 percent;
high frost-action
potential,

Severe: moderate
shrink swell; high
frost-action )
potential.

Severe: slopes of
15 to 45 percent,

Moderate: moderate
frost-action
potential.

Severe: high frost-
action potential.

Severe: high frost-
action potential.

Severe: slopes of
15 to 25 percent.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

high water table.

Moderate: slopes
of 8 to 15 percent.

Severe: slopes of
15 to 45 percent.

Moderate: silty
clay loam surface
layer.

Moderate: silty
clay loam surface
layer.

Severe: slopes of
15 to 25 percent.

Moderate: silty
clay loam surface
layer; moder-
ately slow per-
meability.

high water table.

Severe: slopes of
15 to 45 percent.

Moderate: silty
clay loam surface
layer.

Moderate: silty
clay loam surface
layer,

Severe: coarse
fragments cover
more than 50
percent of sur-
face.

Moderate: silty
clay loam surface
layer.

high water table,

Moderate or severe:
slopes of 8 to 15
percent.

Severe: slopes of
15 to 45 percent.

Slight or moderate:
slopes of 4 to 8
percent.

Moderate: silty
clay loam surface
layer.

Slight or moderate:
slopes of 4 to 8
percent.

Severe: slopes of
15 to 25 percent;
excessive gravel.

Moderate: silty
clay loam surface
layer.

high water table.

Severe: slopes of
8 to 15 percent,

Moderate: slopes
of 2 to 4 per-
cent.

Severe: slopes of
15 to 45 percent.

Moderate or severe:
slopes of 4 to 8
percent.

Moderate: silty
clay loam sur-
face layer.

Moderate or severe:
slopes of 4 to 8
percent.

Severe: slopes of
15 to 25 per-
cent; excessive
gravel.

Moderate: silty
clay loam sur-
face layer;
moderate or
severe where
slope is 4 to
8 percent.
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Soil series and map symbols

Community development

Foundations for low
buildings without

Septic tank
absorption field !

Sewage lagoons

Trench type
sanitary land fill 2

basements
Olney: Oe, Of ... Slight._______.______ Slight_ . ____._____. Severe: rapid per- | Severe: rapid per-
meability below a meability below a
depth of 20 depth of 20
inches. inches.
Peritsa: Pe. - oo Severe: moderate Severe: soft bed- Severe: soft bed- Moderate or severe:

*Razor: Ra, Rb______._ __ . _._______.__
For Thedalund part of Rb, see the
Thedalund series.

*Redlodge: Rc, Rd
For Adel part of Rc and Rd, see Adel
series.

*Reeder: RE____ ..
For Castner part, see Castner series.

*Rentsac:

RG e
For Rock outcrop part, see Rock
outcrop.

Riverwash:

*Rock outerop: Rk, RM_____._________.
For Lambeth part of Rk and Traves-
silla part of RM, see their respec-
tive series.

*Romberg:
RN, RO i

For Shale outcrop part, see Shale
outcrop.

For Stutzman part, see Stutzman
series.

See footnotes at end of table,

shrink-swell
potential; high
frost-action
potential.

Severe: moderate
shrink-swell
potential; high
frost-action po-
tential; bedrock
at depth of 28 to
37 inches.

Severe: water
table at depth of
20 inches.

Severe: bedrock at
depth of 20 to 40
inches; high frost-
action potential.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: subject to
flooding.

Severe: bedrock at
surface.

Moderate or severe:
very stony or ex-
tremely stony.

Severe: slopes of
15 to 25 percent.

Moderate:
stony.

very

rock at depth of
20 to 40 inches.

Severe: soft bed-
rock at depth of
28 to 37 inches.

Severe: water
table at depth of
20 inches.?

Severe: bedrock at
depth of 20 to 40
inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: subject to
flooding.

Severe: bedrock at
surface.

Moderate: moder-
ate permeability;
very stony; slopes
of 8 to 15 per-
cent.

Severe: - slopes of
15 to 25 percent.

Moderate: mod-
erate permea-
bility; very stony.

rock at depth of
20 to 40 inches.

Severe: soft bed-
rock at depth of
28 to 37 inches.

Severe: water
table at depth of
20 inches.

Severe: bedrock at
depth of 20 to 40
inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: subject to
flooding.

Severe: bedrock at
surface.

Severe: very
gravelly, cobbly,
and stony.

Severe: very
gravelly, cobbly,
and stony.

Severe: very
gravelly, cobbly,
and stony.

silty clay loam
texture; soft bed-
rock at depth of
20 to 40 inches.

Moderate or severe:
clay loam texture;
soft bedrock at
depth of 28 to 37
inches.

Severe: water
table at depth of
20 inches.

Severe: bedrock at
depth of 20 to 40
inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of less than
20 inches.

Severe: subject to
flooding.

Severe: bedrock at
surface.

Severe: excessive

stones.

Severe: excessive

stones.

Severe: excessive

stones.
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Local streets Picnic areas and
Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Slight_ .. ___.__.__._ Slight_ ... _.____. Slight.o o oceoono.. Slight___________..__ Slight if slopes are Moderate if
2 to 4 percent; slopes are 2 to
slight or moderate 4 percent;
if slopes are 4 to moderate or
8 percent. severe if slopes
are 4 to 8
percent.

Moderate or severe: | Severe: moderate Slight_____.________ Slight ... ... Slight or moderate: | Moderate or
bedrock at depth shrink-swell slopes of 4 to 8 severe: slopes
of 20 to 40 inches. potential; high percent. of 4 to 8 per-

frost-action cent.
potential.

Moderate or severe: | Severe: moderate Moderate: clay Moderate: clay Moderate: clay Moderate or se-
clay loam texture; shrink-swell po- loam surface loam surface loam surface vere: slopes of
bedrock at depth tential; high layer. layer. layer; moderate 2 to 15 percent.
of 28 to 37 inches. frost-action or severe if

potential. slopes are 4 to 15
) percent.

Severe: water Severe: water Severe: water Severe: water Severe: water Severe: water
table at depth of table at depth of table at depth of table at depth of table at depth of table at depth
20 inches. 20 inches. 20 inches. 20 inches. 20 inches. of 20 inches.

Severe: bedrock at | Severe: bedrock at | Slight or moderate: | Slight._____________ Slight or moderate: | Moderate or se-
depth of 20 to 40 depth of 20 to 40 slopes of 8 to 15 slopes of 8 to 15 vere: slopes of
inches. : inches; high frost- percent. percent. 8 to 15 percent.

action potential.

Severe: bedrock at | Severe: bedrock at | Moderate: slopes Moderate: coarse Moderate or severe: | Severe: slopes of
depth of less than depth of less than of 8 to 15 percent. fragments cover slopes of 8 to 15 8 to 15 per-

20 inches. 20 inches. 20 to 50 percent percent. cent; bedrock
of the surface. at depth of less
than 20 inches.

Severe: bedrock at | Severe: bedrock at | Severe: slopes of Severe: most Severe: slopes of Severe: slopes of
depth of less than depth of less than 25 to 45 percent. slopes are more 25 to 45 percent. 25 to 45 per-
20 inches. 20 inches. than 25 percent. cent.

Severe: subject to Severe: subject to | Severe: subject to Severe: subject to Severe: subject to Severe: subject to
flooding. flooding. flooding. flooding. flooding. flooding.

Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock
surface. surface. surface. surface. surface. at surface,

Severe: excessive Severe: excessive Severe: excessive Severe: excessive Severe: excessive Severe: excessive
stones. stones. stones. stones. stones. stones.

Severe: excessive Severe: excessive Severe: slopes of Severe: excessive Severe: excessive Severe: excessive
stones. stones. 15 to 25 percent. stones. stones. stones.

Severe: excessive Severe: excessive Severe: excessive Severe: excessive Severe: excessive Severe: excessive
stones. stones. stones. stones. stones. stones.




106

80IL SURVEY

TaBLE 4.—Degree and kind of limitation for

Soil series and map symbols

Community development

Foundations for low
buildings without

Septic tank
absorption field !

Sewage lagoons

Trench type
sanitary land fill 2

basements

Rottulee: Rt___._ . Moderate: bedrock | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
at depth of 22 to depth of 22 to 35 depth of 22 to 35 depth of 22 to 35
35 inches. inches. inches. inches.

Ryorp: RY . iaeaaoos Severe: slopes of Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
25 to 45 percent. depth of 32 to 38 depth of 32 to 38 depth of 32 to 38

inches. inches. inches.

Sandstone outcrop: SA__ ... ________ Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
surface. surface. surface. surface.

Sebud: SB_ .o Severe: stony and | Severe: stony and | Severe: stony and | Severe: stony and
bouldery; slopes bouldery; slopes ‘bouldery; slopes bouldery; slopes
of 25 to 45 per- of 25 to 45 per- of 25 to 45 per- of 25 to 45 per-
cent. cent. cent. cent.

*Shale outerop: SC, SD________________ Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at

For Abac part of SD, see Abac series. surface. surface. surface. surface.

*Shane:

Se, S@.m e oo Severe: high Severe: very slow Severe: soft bed- Moderate or severe:
shrink-swell permeability; soft rock at depth of silty clay loam or
potential. bedrock at depth 30 to 40 inches. clay loam tex-

of 30 to 40 inches. tures; soft bed-
rock at depth of
30 to 40 inches.
SF, She e Severe: high Severe: very slow Severe: soft bed- Moderate or severe:
For Cabba part of Sg and Sh, see shrink-swell permeability; soft rock at depth of silty clay loam or
Cabba series. potential. bedrock at depth 30 to 40 inches. clay loam texture;
of 30 to 40 inches, soft bedrock at
depth of 30 to 40
inches.
Sicklesteets: SK_ .. _ .. ... Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of

Sinnigam: SM, SN oL

5

*Spearfish: SO ___ ... ...
- For Shale outcrop part, see Shale
outcrop.

Stormitt:
Sp, Sr, Ss, St, SV

Stutzman:

*Tarrete: TA, TB, TCo________________
For Hanson part of TC, see Hanson
series.

See footnotes at end of table.

15 to 25 percent.

Severe: bedrock at
depth of less than
20 inches.

Severe: slopes of
15 to 25 percent;
bedrock at depth
of 10 to 20 inches.

Moderate or severe:
moderate to high
frost-action poten-
tial.

Severe: slopes of
25 to 45 percent.

i/Ioderate: moder-
ate shrink-swell
potential.

Severe: moderate
shrink-swell po-
tential; slopes of
15 to 25 percent.

15 to 25 percent.

Severe: bedrock at
depth of less than
20 inches.

Severe: slopes of
15 to 25 percent;
bedrock at depth
of 10 to 20 inches.

Slight or moderate:
moderate permea-
bility.

Severe: slopes of
25 to 45 percent.

Severe: slow
permeability.

Severe: slow
permeability;
slopes of more
than 15 percent.

15 to 25 percent.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of 10 to 20
inches.

Moderate: moder-
ate permeability.

Severe: slopes of
25 to 45 percent.

Severe: slopes of
more than 15
percent.

15 to 25 percent.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of 10 to 20
inches.

Severe: excessive
coarse fragments.

Severe: excessive
coarse fragments.

Moderate: clay
loam or silty clay
loam texture.

Severe: clay tex-

ture.
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Recreational facilities

Local streets

Picnic areas and

15 to 25 percent.

Severe: bedrock at
depth of less than
20 inches.

Severe: bedrock at
depth of 10 to 20
inches.

Severe: excessive
coarse fragments.

Severe: excessive
coarse fragments.

Moderate: clay
loam texture.

Severe:
ture.

clay tex-

15 to 25 percent.

Severe:
depth of less than
20 inches.

Severe: bedrock at
depth of 10 to 20
inches.

Moderate or severe:
moderate to high
frost-action
potential.

Severe: slopes of
25 to 45 percent.

Moderate: moder-
ate shrink-swell
potential.

Severe: moderate
shrink-swell
potential; slopes
of 15 to 25 per-
cent.

bedrock at

15 to 25 percent.

Severe: more than
50 percent coarse
fragments near
the surface.

Severe: slopes of 15
to 25 percent.

Moderate or severe:
excessive coarse
fragments.

Severe: slopes of
25 to 45 percent.

Severe: silty clay
surface layer.

Severe: clay sur-
face layer.

of 15 to 25 per-
cent.

Severe: more than
50 percent coarse
fragments near
the surface.

Moderate or severe:
slopes of 15 to 25
percent.

Moderate or severe:
excessive coarse
fragments.

Severe: slopes of
more than 25
percent.

Severe: silty clay
surface layer.

Severe: clay sur-
face layer.

slopes of 15 to 25
percent.

Severe: excessive
coarse fragments
on the surface.

Severe: slopes of
15 to 25 percent.

Moderate or severe:
excessive coarse
fragments.

Severe: slopes of
25 to 45 percent.

Severe: silty clay
surface layer.

Severe:
layer.

clay surface

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas

Severe: bedrock at | Moderate: bedrock | Slight______________ Slight_. ... ___.____ Slight or moderate: | Moderate or
depth of 22 to 35 at depth of 22 to slopes of 4 to 8 severe: slopes
inches. 35 inches. percent,. of 4 to 8 per-

cent.

Severe: bedrock at | Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of
gle]ilth of 32 to 38 25 to 45 percent. 25 to 45 percent. 25 to 45 percent. 25 to 45 percent. 25 to 45 percent.
inches.

Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock
surface. surface. surface. surface. surface. at surface.

Severe: stony and Severe: stony and | Severe: stony and Severe: stony and | Severe: stony and Severe: stony and
bouldery; slopes bouldery; slopes bouldery; slopes bouldery. bouldery; siopes bouldery; slopes
of 25 to 45 per- of 25 to 45 per- of 25 to 45 per- of 25 to 45 per- of 25 to 45 per-
cent. cent. cent. . cent. cent.

Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at “ Severe: bedrock at | Severe: bedrock
surface. surface. surface. surface. surface. at surface.

Moderate or severe: | Severe: high Severe: very slow Moderate: clay loam | Moderate: clay Severe: very slow
clay loam texture; shrink-swell po- permeability. surface layer. loam surface layer. permeability.
bedrock at depth tential,
of 30 to 40 inches.

Moderate or severe: | Severe: high Severe: very slow Moderate: clay Moderate or severe: | Severe: very slow
clay loam texture; shrink-swell permeability. loam surface slopes of 8 to 15 permeability.
bedrock at depth potential. layer. percent.
of 30 to 40 inches.

Severe: slopes of Severe: slopes of Severe: slopes of Moderate: slopes Moderate or severe: | Severe: slopes of

15 to 25 percent.

Severe: bedrock
at depth of less
than 20 inches.

Severe: slopes of
15 to 25 percent;
bedrock at
depth of 10 to
20 inches.

Moderate or
severe: excess-
sive coarse
fragments.

Severe: slopes of
25 to 45 percent.

Severe: silty clay
surface layer.

Severe: clay
surface layer.
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Foundations for low ‘Septic tank Trench type
buildings without absorption field ! Sewage lagoons sanitary land fill 2
basements
Teton: TD ool Severe: slopes of Severe: slopes of Severe: slopes of Severe: bedrock at
15 to 25 percent. 15 to 25 percent; 15 to 25 percent; depth of 32 to 40
bedrock at depth bedrock at depth inches.
of 32 to 40 inches. of 32 to 40 inches.
Thedalund: _
T o e e e - 1 Severe: high frost- | Severe: bedrock at | Severe: bedrock at | Severe: clay loam
action potential. - depth of 20 to 40 depth of 20 to 40 texture; bedrock
| inches. inches. at depth of 20 to
\ 40 inches.
T e Severe: high frost- | Severe: bedrock at | Severe: bedrock at | Severe: clay loam
action potential. depth of 20 to 40 depth of 20 to 40 texture; bedrock
inches. : inches. at depth of 20 to
40 inches.
*Thiel: ,
1 2R U U PP Slight. - . _____ Slight 3_____________ Severe: very Severe: excessive
i rapid permea- cobblestones;
‘ bility below a very rapid
depth of 20 permeability.
inches.
TH e [ Severe: very | Severe: slopes of Severe: very Severe: excessive

*Thurlow:
For Toluca part of Tl, see Toluca
series.

*Tiban: TM, TN
For Tarrete part of TN, see Tarrete
series.

*Toluca:

Ts, TUo oot
For Rock outerop part of TU, see
Rock outcrop.

8 U
For Midway part, see Midway series.

cobbly; slopes of
25 to 45 percent.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Severe: extremely

stony.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Severe: moderate
shrink-swell
potential; high
frost-action

potential.

25 to 45 percent.

Severe: moderately
slow permea~
bility.

Severe: slopes of
more than 15
percent.

Slight or moderate:
moderate permea-
bility.

Slight or moderate:
moderate
permeability.

Slight or moderate:
moderate permea-
bility.

Severe: slopes of
15 to 25 percent.

rapid permea-
bility below a

depth of 20
inches.
Moderate: slopes

of 4 to 8 percent.

Severe: slopes of
more than 15
preent.

Moderate: moder-
ate permeability.

Moderate:
moderate
permeability.

Severe: slopes of 8
to 15 percent;
moderate permea-
bility.

Severe: slopes of
15 to 25 percent.

cobblestones; very
rapid permea-
bility.

Moderate: clay
loam or silty clay
loam texture.

Severe: excessive
stones.
Moderate: clay

loam texture.

Moderate: clay
loam texture.

Moderate: clay
loam texture.

Moderate: clay
loam texture.
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Recreational facilities

Local streets

Picnic areas and

Cemeteries " and roads campgrounds Paths and trails Golf fairways Play areas

Severe: bedrock at | Severe: slopes of Severe: slopes of Severe: excessive Severe: excessive Severe: slopes of
depth of 32 to 40 .15 to 25 percent. 15 to 25 percent. stones. stones; slopes of 15 to 25 percent.
inches. 15 to 25 percent.

Severe: clay loaim Severe: high frost- | Moderate: clay Moderate: clay. Moderate: clay Moderate or
texture; bedrock action potential. loam surface layer. loam surface loam surface severe: slopes
at depth of 20 to layer. layer. of 4 to 8 percent.
40 inches.

Severe: clay loam Severe: high frost- | Moderate: clay Moderate: clay Moderate or severe: | Severe: slopes of
texture; bedrock action potential. loam surface loam surface slopes of as much as much as 15
at depth of 20 to layer; slopes as layer. as 15 percent. percent,.

40 inches. much as 15 per-
cent.

Severe: excessive Slight______________ Severe: excessive Severe: excessive Severe: excessive Severe: excessive
cobblestones. cobblestones. cobblestones. cobblestones. cobblestones.

Severe: excessive Severe: slopes of Severe: slopes of Severe: excessive Severe: excessive Severe: excessive
cobblestones. 25 to 45 percent. 25 to 45 percent; cobblestones. cobblestones. cobblestones.

excessive cobble-
stones.
Moderate: clay Severe: moderate Moderate: silty Moderate: silty Moderate: silty Moderate or

loam texture.

Severe: excessive
stones.
Moderate: clay

loam texture.

Moderate: clay
loam texture.

Moderate: clay
loam texture.

Moderate: clay
loam texture.

shrink-swell

potential; high

frost-action

potential.
Severe: excessive
stones.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Severe: moderate
shrink-swell
potential: high
frost-action
potential.

Severe: moderate
shrink-swell
potential; high
frost-action
potential.

Severe: moderate
shrink-swell
potential; high
frost-action
potential,

clay loam surface
layer.

Severe: excessive
stones.
Moderate: clay

~~loam surface
layer.
Moderate: clay
loam surface
layer.
Moderate: clay
loam surface
layer.

Severe: slopes of

15 to 25 percent.

clay loam surface
layer.

Severe: excessive
stones.
Moderate: clay
loam surface
layer.
Moderate: clay
loam surface
layer.
Moderate: clay
loam surface
layer.

Moderate or severe:

slopes of 15 to 25
percent. .

clay loam surface
layer.

Severe: excessive
stones.
Moderate: clay
loam surface
layer.
Moderate: clay
loam surface
layer.

Moderate or severe:

slopes of 8 to 15
percent.

Severe: slopes of
15 to 25 percent.

severe: slopes
of4t0 8
percent.
Severe: excessive
stones.
Moderate: clay

loam surface
layer.

Moderate or
severe: slopes
of 4t0 8
percent.

Severe: slopes of

8 to 15 percent.

Severe: slopes of
15 to 25 percent.
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Community development
i i d bols
Soll serles and map sym Foundations for low Septic tank Trench type
buildings without absorption field ! Sewage lagoons sanitary land fill 2
basements
S TV e e e Slight._________.___ Slight_____.____._.. Severe: very rapid | Severe: gravelly
Tomra: Tvo-woooooooo- £ permeability and cobbly sand
below depth of 29 below depth of 29
inches. inches.
ight: TW_ e =__.| Severe: high Severe: slow Severe: slopes of Severe: clay
Torchlight: T shrink-sw%ll permeability. more than 7 texture.
potential. percent.
Trapper: T X. oo Severe: bedrock at | Moderate: bedrock | Severe: bedrock at | Moderate: silty

Travessilla: TY_ ...

For Cabba part, see Cabba series.

WC, WD e

For Cabba part of WC and Castner

part of WD, see their respective
series.

Windham:
w

depth of 50 to 60
inches; high
frost-action
potential.

Severe: bedrock at
depth of less than
20 inches.

Moderate:
moderate frost-
action potential.

Moderate:
moderate frost-
action potential.

Moderate:
moderate frost-
action potential.

Severe: seasonal
high water table.

Severe: slopes of
15 to 25 percent.

Severe: slopes of
25 to 45 percent.

Moderate: slopes
of 8 to 15 percent.

Severe: slopes of
25 to 45 percent.

at depth of 50 to
60 inches; slopes
of 8 to 15
percent.

Severe: bedrock at
depth of less than
20 inches.

Moderate: bedrock
at depth of 48 to
more than 60
inches.

Moderate: slopes
of 8 to 15 percent.

Severe: seasonal
high water table.

Severe: soft bed-
rock at depth of
less than 20
inches.

Severe: soft bed-
rock at depth of
less than 20
inches.

Severe: slopes of 8
to 15 percent;
moderately slow
permeability.

Severe: slopes of
25 to 45 percent.

depth of 50 to 60
inches; slopes of
8 to 15 percent.

Severe: bedrock at
depth of less than
20 inches.

Moderate: bedrock
at depth of 48 to
more than 60
inches; slopes of
4 to 8 percent.

Severe: very rapid
permeability.
Severe: very rapid
permeability.
Severe: very rapid
permeability.
Severe: seasonal

high water table.

Severe: soft bed-
rock at depth of
less than 20
inches.

Severe: soft bed-
rock at depth of
less than 20
inches.

Severe: slopes of
more than 7 per-
cent.

Severe: slopes of
more than 7 per-
cent.

clay loam texture;
bedrock at depth
of 50 to 60 inches.

Severe: bedrock at
depth of less than
20 inches.

Moderate: bedrock
at depth of 48 to
more than 60
inches.

Severe: very rapid
permeability.

Severe: very rapid
permeability.

Severe: very rapid
permeability.

Severe: seasonal
high water table.

Severe: soft bed-
rock at depth of
less than 20
inches.

Severe: soft bed-
rock at depth of
less than 20
inches.

Moderate: very
gravelly loam
texture.

Severe: slopes of
25 to 45 percent.
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Community development—Continued

Recreational facilities

Local streets

Picnic areas and

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Severe: gravelly Slight. ________.____. Moderate: silty Moderate: silty Severe: excessive Severe: excessive
and cobbly sand clay loam surface clay loam surface gravel on surface. gravel on surface.
below depth of 29 layer. layer.
inches.
Severe: clay Severe: high Severe: clay Severe: clay Severe: clay Severe: clay
texture. shrink-swell surface layer. surface layer. surface layer. . surface layer.
potential.
Moderate: bedrock | Severe: high frost- | Moderate: slopes Moderate: silty Moderate or severe: | Severe: slopes of

at depth of 50 to
60 inches; silty
clay loam texture.

Severe: bedrock at
depth of less than
20 inches. '

Moderate: bedrock
at depth of 48 to
more than 60
inches.

Moderate:
of 8 to 15
percent.

slopes

Severe: seasonal
high water table:

Severe: slopes of
more than 15
percent.

Severe: slopes of
more than 15
percent.

Severe: slopes of
8 to 15 percent;
very gravelly
loam texture.

Severe: slopes of
25 to 45 percent.

action potential.

Severe: bedrock at
depth of less than
20 inches.

Moderate:
moderate frost-
action potential.

Moderate:
moderate frost-
action potential.

Moderate:
moderate frost-
action potential.

Severe: seasonal
high water table.

Severe: slopes of
15 to 25 percent.

Severe: slopes of
25 to 45 percent.

Moderate: slopes
of 8 to 15 percent.

Severe: slopes of
25 to 45 percent.

 Severe:

of 8 to 15 percent.

Moderate: silty
clay loam surface
layer.

Moderate: slopes
of 8 to 15 percent.

Severe: seasonal
high water table.

Severe: slopes of
15 to 25 percent.

slopes of
25 to 45 percent.

Moderate: cobbly
clay loam surface
layer.

Severe: slopes of
25 to 45 percent.

 Moderate:

clay loam texture.

Moderate: silty
clay loam surface
layer.

Severe: seasonal
high water table.

slopes
of 15 to 25 per-
cent.

Severe: slopes of
25 to 45 percent.

Moderate: cobbly
clay loam surface
layer.

Severe: slopes of
25 to 45 percent;
cobbly clay loam
surface layer.

slopes of 8 to 15
percent.

Moderate: bedrock
at depth of less
than 20 inches.

Moderate: silty
clay loam surface
layer.

Slight or moderate:
slopes of 4 to 8
percent.

Moderate or severe:
slopes of 8 to 15
percent.

Severe: seasonal
high water table.

Severe: slopes of
15 to 25 percent.

Severe: slopes of
25 to 45 percent.

Severe: slopes of
8 to 15 percent;
cobbly clay loam
surface layer.

Severe: slopes of
25 to 45 percent.

8 to 15 percent.

Moderate or
severe: slopes
of more than 4
percent; bedrock
at depth of less
than 20 inches.

Moderate or
severe: slopes
of 4to 8
percent.

Slight.

Moderate or severe:
slopes of 4 to 8
percent.

Severe: slopes of
8 to 15 percent.

Severe: seasonal
high water table.

Severe: slopes of
15 to 25 percent.

Severe: slopes of
25 to 45 percent.

Severe: slopes of
8 to 15 percent.

Severe: slopes of
25 to 45 percent.
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SOIL SURVEY

TaBLE 4.—Degree and kind of limitation for

Soil series and map symbols

Community development

Foundations for low
buildings without

Septic tank
absorption field !

Sewage lagoons

Trench type
sanitary land fill 2

basements
*Woodrock: WK, WN__ . ._________ Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of
For Rock outcrop part of WK, see more than 15 more than 15 more than 15 - more than 15
Rock outerop. For Bynum part of percent. percent. percent. percent; bedrock
W N, see Bynum series. at depth of 20 to
40 inches.
Work: Woo_ oo Severe: moderate Slight or moderate: | Moderate: moder- | Moderate: silty
shrink-swell po- moderate perme- ate permeability; clay loam texture.
tential; high frost- ability. slopes of 4 to 8
action potential. percent.
Wormser: Wr___ ... Moderate: bedrock | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at
at depth of 30 to depth of 30 to 40 depth of 30 to 40 depth of 30 to 40
40 inches. inches. inches. inches.
Yegen:
Y6 o o o e Moderate: moder- | Slight._____________ Moderate: moder- | Slight______________
ate frost-action ate permeability;
potential. slopes of 2 to 4
percent.
Yf o e e Moderate: moder- | Slight______________ Severe: moderate- | Slight..___________._
ate frost-action permeability;
potential. slopes of 4 to 8
percent.
| £ P Moderate: moder- | Moderate: slopes Severe: slopes of Slight_.___.__.___._.
ate frost-action of 8 to 15 percent. 8 to 15 percent.
potential.

! Permeability ratings for septic tank filter fields are for material at a depth below 18 inches.
2 Onsite studies of the underlying strata and the water table and of the hazard of aquifer pollution and drainage into ground water
are required for landfills deeper than 5 or 6 feet.
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Community development—Continued

Recreational facilities

Local streets

Picnic areas and

Cemeteries and roads campgrounds Paths and trails Golf fairways Play areas
Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of Severe: slopes of
more than 15 more than 15 more than 15 more than 15 more than 15 more than 15
percent; bedrock percent. percent; bedrock percent; bedrock percent; bedrock percent.

at depth of 20 to at depth of 20 to at depth of 20 to at depth of 20 to
40 inches. 40 inches. 40 inches; clay 40 inches.
loam surface layer.

Slight. .- ___.______ Severe: moderate Moderate: clay Moderate: clay Moderate: clay Moderate or se-
shrink-swell po- loam surface layer. loam surface layer. loam surface layer. vere: slopes of
tential; high frost- 4 to 8 percent.
action potential.

Severe: bedrock at | Moderate: bedrock | Slight_._.___________ Slight_ ... __________ Slight or moderate: Moderate or se-
depth of 30 to 40 at depth of 30 to slopes of 4 t0 8 vere: slopes of
inches. 40 inches. percent. 4 to 8 percent.

Slight_ ... ______.__ Moderate: moder- | Slight..____________ Slight. ..o ..______ Slight_ .- ____..__ Moderate: slopes
ate frost-action of 2 to 4 percent.
potential.

Slight. .o _..___ Moderate: moder- | Slight._____________ Slight_ .. __..______ Slight or moderate: Moderate or se-
ate frost-action slopes of 4 to 8 vere: slopes of
potential. percent. 4 to 8 percent.

Moderate: slopes Moderate: moder- | Moderate: slopes Slight .. ____...__ Moderate or severe: | Severe: slopes of
of 8 to 15 percent. ate frost-action of 8 to 15 percent. slopes of 8 to 15 8 to 15 percent.

potential. percent.

3 Possible contamination of water supply in some places.
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Mountain juniper. Willows and cottonwoods do best
where soils are moist throughout the year. Species that
tolerate a slight to moderate amount of salinity or
alkalinity are Russian-olive, buffaloberry, cottonwood,
golden willow, Siberian elm, and Rocky Mountain
juniper.

Soil characteristics that affect windbreak suitability
are the amount of and depth to lime, the depth to
bedrock, the available water capacity, the number of
coarse rock fragments, the permeability, the degree
. of wetness, and the absence of alkali or salts.

Windbreak groups

. The soils of Carbon County Area are placed in eleven
windbreak suitability groups. To identify the soils in
a windbreak suitability group, refer to the “Guide to
Mapping Units” at the back of this survey. Each wind-
break suitability group is described, and the species
of trees and shrubs most suitable to the group are listed.

WINDBREAK GROUP 1

This group consists of deep, friable, nearly level to
steep, well-drained soils on stream terraces and fans.
Slopes range from 0 to 45 percent. Areas range from
5 to 1,000 acres in size.

Permeability is moderate to slow, and available water
capacity is low to high. The erosion hazard is slight
where slope is less than 8 percent, and moderate or
severe where 8 to 50 percent.

Soils of this group are well suited to caragana, honey-
suckle, lilac, chokecherry, American plum, skunkbush
sil.mac, buffaloberry, sand cherry, dogwood, and Russian-
olive.
onve WINDBREAK GROUP 2

This group consists of deep and moderately deep,
friable, gently sloping to strongly sloping, well-drained
soils on uplands. Slopes range from 2 to 15 percent.
Areas range from 5 to 500 acres in size.

Permeability is very slow to moderate, and available
water capacity is low to high. The erosion hazard is
slight, or moderate. -

Soils of this group are suited to caragana, honeysuckle,
lilac, chokecherry, sumac, sand cherry, Nanking cherry,
Russian-olive, Siberian crab, Harbin pear, Siberian elm,
ponderosa pine, Scotch pine, and Rocky Mountain
juniper.

WINDBREAK GROUP 3

In this group are strongly sloping to steep, well-
drained soils on narrow to broad divides in the uplands.
They are 20 inches or less deep over sandstone, hard
limestone, and shale bedrock. Slopes are long and short
and range from 8 to 45 percent. Areas range from 5
to 1,000 acres in size. ’

Permeability is very slow to rapid, and available
water capacity is low and very low. The erosion hazard
1s slight.

Soils of this group are suited to caragana, sumac,
sand cherry, Russian-olive, Siberian crab, Siberian elm,
ponderosa pine, and Rocky Mountain juniper.

WINDBREAK GROUP 4

This group consists of deep, nearly level to moderately
steep, well-drained soils on fans and hillsides in the
uplands. Slopes range from 0 to 25 percent. Areas range
from 10 to 1,000 acres in size.

SOIL SURVEY

Permeability is very slow, and available water ca-
pacity is moderate. The erosion hazard is slight.

Soils of this group are suited to caragana, sumac,
sand cherry, Russian-olive, Siberian elm, and Rocky
Mountain juniper.

WINDBREAK GROUP §

This group consists of deep, friable, nearly level to
strongly sloping, well-drained soils on stream terraces
and uplands. S%opes range from O to 15 percent. Areas
range from 5 to 1,000 acres in size.

Permeability is moderate to rapid, and available
water capacity is low to moderate. The erosion hazard
is slight.

Soils of this group are suited to caragana, honeysuckle,
lilac, chokecherry, American elm, skunkbush sumac, -
buffaloberry, sand cherry, Nanking cherry, Russian-olive,
Siberian crab, Harbin pear, green ash, Siberian elm,
ponderosa pine, Colorado blue spruce, Douglas-fir, Scotch
pine, and Rocky Mountain juniper.

WINDBREAK GROUP 6

This group consists of deep, friable, nearly level to
steep, well-drained soils on valley floors and broad
divides in the uplands. Slopes are long.and short and
range from O to 45 percent. Areas range from 10 to
1,000 acres in size.

Permeability is slow or moderate, and available water
capacity is moderate or high. The erosion hazard is
slight. ,

oils of this group are suited to caragana, honeysuckle,
lilac, chokecherry, American elm, skunkbush sumac,
purple willow, buffaloberry, sand cherry, Nanking cherry,
dogwood, Russian-olive, Siberian crab, Harbin pear,
lodgepole pine, and Rocky Mountain juniper.

WINDBREAK GROUP 7

This group consists of deep, friable, well-drained soils
on stream terraces and fans. These soils ae nearly level
to very steep, and slopes range from 0 to 90 percent.
Areas range from 20 to 1,000 acres in size. -

Permeability is moderate, and available water capacity
is low to high. The erosion hazard is slight.

Soils of this group are suited to caragana, honeysuckle,
lilac, chokecherry, skunkbush sumac, sand cherry, Nan-
king cherry, Russian-olive, Siberian crab, Harbin pear,
green ash, Siberian elm, ponderosa pine, Scotch pine,
and Rocky Mountain juniper.

WINDBREAK GROUP 8

In this group are deep, gently sloping to steep, well-
drained soils that are stony, cobbly, or bouldery. Areas
of these soils range from 50 to 1,000 acres in size.

Pemeability is moderate, and the available water
capacity is low to high. The erosion hazard is slight.

These soils are suited to caragana, skunkbush sumac,
sand cherry, Nanking cherry, Russian-olive, Siberian
crab, Siberian elm, ponderosa pine, Scotch pine, and
Rocky Mountain juniper.

WINDBREAK GROUP 9

This group consists of deep, nearly level and gently
sloping, wet and saline, poorly drained soils and Al-
luvial land. These soils are on stream terraces. Slopes are
0 to 4 percent. Areas range from 5 to 100 acres in size.
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Permeability is moderate to slow. The water table is
on or near the surface during the irrigation season. The
erosion hazard is slight.

These soils are suited to skunkbush sumac, purple
willow, buffaloberry, dogwood, Russian-olive, Siberian
elm, white willow, golden willow, cottonwood, and aspen
trees.

e WINDBREAK GROUP 10

In this group are deep, level to steep, gravelly, cobbly,
or stony, well-drained soils. They are in stream valleys
and on terrace edges in the uplands. Slopes range from
0 to 25 percent. Areas range from 5 to 100 acres in size.

Permeability is moderately rapid to very rapid, and
available water capacity is very E)W to low. The erosion
hazard is slight.

These soils are suited to caragana, skunkbush sumac,
sand cherry, Nanking cherry, Russian-olive, Siberian
crab, Siberian elm, ponderosa pine, Scotch pine, and
Rocky Mountain juniper.

WINDBREAK GROUP 11

In this group are deep, undulating or gently sloping,
well-drained, clayey and alkali soils.gThe)lrg are);n vglﬁg'
floors and upland slopes. Slopes are 2 to 8 percent. Areas
range from 2 to 100 acres in size.

These soils have slow to very slow permeability and
moderate and high available water capacity. The ero-
sion hazard is slight.

The soils in this group are unsuitable for windbreaks
beczéuse they are strongly saline or are high in alkali
content.

Use of the Soils for Cultivated Crops
and Pasture

Agproximately 17 percent of the Carbon County Area,
or about 180,882 acres, is used for small grain, row crops,
hay, and ensilage. About 84,000 acres 1s irrigated. The
dryland is used mainly for winter wheat and barley. The
irrigated land in the valleys is used for sugar beets,
potatoes, corn ensilage, hay, beans, and peas. Residue
from the irrigated crops provides supplemental feed for
livestock, the main enterprise.

Irrigation water is sufficient for the irrigated crops,
but conservation of water is essential to successful farm-
ing in the Area. _

On the dryland, the cropping system generally fol-
lowed is small grain and fallow in alternate years. Crop
residue is returned to the soil and kept on the surface to
protect the soil from soil blowing and water erosion. This
system of cropping offers greater stability to the farming
enterprise than continuous cropping, because crop failures
are less frequent.

Soils in the Carbon County Area are cultivated during
the fallow year to kill weeds, to conserve as much of the
current year’s precipitation as possible for a grain crop
the following year, and to conserve available nitrogen
in the soil. Soils that are fallowed can be protected from
erosion by proper utilization of the crop residue, by
tillage that produces a rough or cloddy surface, or by a
combination of these. The residue from small grain and
cover crops left on the surface protects the soil by reduc-
ing the velocity of the wind at the soil surface. A cloddy
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or rough surface also reduces the velocity of the wind at
the surface, and the soil particles remain in place.

Special care is needed to prevent loss of soil and water
through runoff on sloping soil and soils that have a slow
intake of water. Contour farming, grassed waterways,
and adequate residue on the surface help to keep the soil
in place. Organic matter helps to maintain good soil tilth
and a moderate. rate of water intake and also helps con-
trol runoff and conserve moisture. A permanent vegeta-
tive cover is needed to protect steep soils against water
erosion. )

Using irrigated soils and irrigation water in a way that

assures high production without waste of water or loss
of soil and providing adequate drainage reduce alkali,
salinity, waterlogging, and other adverse conditions that
are common to irrigated soils. )
. Most difficulties involved in irrigation can be solved in
a practical way if facts are known about the soil, the top-
ography, the water needs, and the suitability of the soils
for irrigation. Applying irrigation water in such a way
that it wets the roots of plants and the least amount
possible is lost through runoff or deep percolation is the
objective in conservation irrigation. An irrigator wha
practices conservation irrigation has control of the water
from the time it enters the ditch or pipe until only the
small part not used by the crops leaves the field as waste
water.

Different methods of irrigation, drainage contrel, or
land leveling are needed on different farms. The available
water supply generally can be used more efficiently if de-
livery schedules and soil management are improved. Crops
that "add organic matter and commercial fertilizer are
ordinarily needed to maintain soil fertility.

Water can be applied to fields either in rows, corruga-
tions, or borders, or by sprinkler irrigation. Excess irriga-
tion water must be removed by shallow surface drains.
Drainage is important for salty and wet soils.

Capability grouping

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

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

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

CapabiLrry CLassEs, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indi-
cate progressively greater limitations and narrower
choices for practical use, defined as follows:
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Class I soils have few limitations that restrict their
use.

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

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

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have other
limijtations, impractical to remove, that limit
their use largely to pasture or range, woodland,
or wildlife. (None in this survey area)

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife,

Class V11 soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife,

Class VIII soils and landforms have limitations that
preclude their use for commercial crop produc-
tion and restrict- their use to recreation, wildlife,
or water supply, or to esthetic purpeses.

CaPABILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example; ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained ; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by arti-
ficial drainage); ¢ shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the chief
limitation 1s climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢, be-
cause the soils in class V are subject to little or no erosion,
though they have other limitations that restrict their use
largely to pasture or range, woodland, wildlife, or
recreation.

CarapiLrry Untrs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-2 or ITTe-4. Thus, in one symbol,
the Roman numeral designates the capability class, or
degree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identifies
the capability unit within each subclass.

Management of nonirrigated and irrigated soils is de-
scribed by capability units in the pages that follow. A soil
under irrigation generally needs different management
from that needed by the same soil when it is dryfarmed.

SOIL SURVEY

For this reason, soils in the Carbon County Area that are
suited to irrigation are assigned to a different capability
unit if they are irrigated. Some soils are placed in a higher
capability class if irrigated because the limitation that
placed it into a certain dryland capability class has been
removed by applying irrigation water. For example, a
soil in capability unit IITe—4, dryland, may be in capa-
bility unit ITe-1, irrigated. To find the names of the soils
in a given capability unit, refer to the “Guide to Mapping
Units.” :

In the following pages the capability units are de-
scribed, and suggestions are given for the use and man-
agement of the soils,

CAPABILITY UNIT I-1 (IRRIGATED)

This unit consists of deep, well-drained soils that
formed in alluvium. These soils are on stream terraces.
Slopes are less than 2 percent. The surface layer is loam,
clay loam, or silty clay loam 6 to 10 inches thick. The sub-
soil or substratum is loam to silty clay loam.

The soils of this unit are mildly alkaline to moderately
alkaline. Tilth is good, and plant roots penetrate easily
to a depth of 48 inches or more. Infiltration and perme-
ability are moderate or moderately slow, and the available
water capacity is high. The frost-free period is 110 to
130 days.

These soils are suited to row crops, small grain, alfalfa,
and grasses. About 10 percent of the acreage is used for
pasture. Crops are easy to establish and maintain, and
they respond to applications of fertilizer. The soils are
well suited to sprinkler or surface irrigation.

Management is required that maintains or improves
productivity and tilth and provides for efficient handling
of water. Keeping crop residue at or near the surface con-
serves moisture for crops. Cover ¢rops help to maintain
soil productivity and tilth. Grass waterways are needed
in places to carry water from other areas across these
soils, Irrigation water for these soils comes from the
Clarks Fork River or from Sage Creek.

CAPABILITY UNIT IIe-1 (IRRIGATED)

This unit consists of deep, gently sloping and undulat-
ing, well-drained soils on stream terraces and fans. Slopes
are 2 to 4 percent. The surface layer of these soils is fine
sandy loam or clay loam 6 to 10 inches thick. It is under-
lain by a subsoil or substratum of fine sandy loam to silty
clay loam.

The soils are moderately alkaline to strongly alkaline.
Tilth is good, and plant roots penetrate easily to a depth
of 48 inches or more. Infiltration and permeability are
moderately rapid to moderately slow, and available water
capacity is moderate to high. The frost-free period is 110
to 130 days.

These soils are suited to all crops grown locally, in-
cluding grasses and legumes. About 15 percent of the
acreage is pasture. Crops are easy to establish and main-
tain, and they respond to applications of fertilizer. Clean
cultivated crops should not be grown year after year be-
cause further erosion is a slight hazard. The soils are well
suited to sprinkler or surface irrigation. Because of slope,
irrigation water should be handled carefully to avoid
washing.

Management is required that maintains or improves
productivity and tilth and that provides for efficient
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handling of water. Keeping crop residue at or near the
surface conserves moisture for crops. Cover crops help to
maintain soil productivity and tilth. Grass waterways are
needed in places to carry water from higher areas across
these soils: Irrigation water for these soils comes from the
Clarks Fork River or from Sage Creek,

CAPABILITY UNIT Ile-2 (DRYLAND)

This unit consists of deep and moderately deep, nearly
level to gently sloping and undulating, well-drained soils
on upland fans and terraces. Slopes are less than 4 per-
cent. The surface layer of these soils is loam, silt loam,
silty clay loam, or clay loam. It is 2 to 6 inches thick over
a subsoil or substratum of loam to clay. Shale or sand-
stone is at a depth of 20 to 40 inches.

These soils have a neutral surface layer and a mildly
alkaline to strongly alkaline subsoil and substratum. Tilth
is good to excellent, and plant roots penetrate easily to a
depth of 36 inches or more. Infiltration and permeability
are moderate to very slow and the available water capa-
city is low to high. The annual precipitation is 15 to 19
inches. The frost-free period is more than 110 days.

These soils are suited to small grain in a crop-fallow
system. About 20 percent of the acreage is alfalfa. Yields
are high during normal or wet years and low during dry
years. Crops are easy to establish and maintain, and they
respond to applications of fertilizer. Clean cultivated
fields are subject to slight and moderate erosion.

Management is required that maintains or improves
productivity, tilth, and erosion control. Keeping crop
residue on or near the surface holds moisture for plants.
Grass waterways are needed to carry excess runoff water
across these soils.

CAPABILITY UNIT IIw-1 (IRRIGATED)

This unit consists of nearly level to gently sloping soils
on stream terraces. Slopes range from 0 to 6 percent. The
surface layer of these soils is fine sandy loam to clay loam
6 to 10 inches thick. It is underlain by a subsoil or sub-
stratum of fine sandy loam to silty clay loam.

These soils have accumulations of salts on the surface
and in the subsoil. They are subject to seepage from
higher areas and irrigation canals. The water table is
within 20 inches of the surface during most of the growing
season. Infiltration and permeability are moderate or
moderately slow, and the available water capacity is
gloderate or high. The frost-free period is 110 to 130

ays.

These soils are suited only to salt-tolerant plants. If
drained, and if corrective amendments are applied, they
can be used for cultivated crops.

Management is required to improve and maintain pro-
ductivity and tilth. Drainage is essential if better plants
are to be established and high water and salinity
eliminated.

CAPABILITY UNIT HUs-1 (IRRIGATED)

This unit consists of deep, well-drained soils on stream
terraces. Slopes are less than 2 percent. The surface layer
of these soils ranges from fine sandy loam to silty clay.
It is 6 to 10 inches thick over a subsoil or substratum of
fine sandy loam to silty clay.

The soils of this unit have a neutral to mildly alkaline
surface layer and a moderately alkaline or strongly alka-
line subsoil. Tilth is good, and plant roots penetrate
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easily to a depth of 48 inches or more. Infiltration and
permeability are rapid to slow, and the available water
capacity is moderate to high. The frost-free period is 110
to 130 days.

These soils are suited to crops grown locally, including
grasses and legumes. About 10 percent of the acreage is
used for pasture. Crops are easily established and main-
tained and respond to applications of fertilizer. These
soils are well suited to sprinkler irrigation. )

Management is required that maintains or improves
productivity and tilth and that provides for efficient
handling of water. Crop residue and cover crops hold
moisture near the surface and help to maintain soil pro-
ductivity and tilth.

CAPABILITY UNIT Iis-2 (DRYLAND)

Only Lohler silty clay loam, 0 to 2 percent slopes, is
in this unit. This deep nearly level soil is on stream ter-
races. The surface layer is silty clay loam 4 to 6 inches
thick. It is underlain by a subsoil or substratum of silty
clay or clay. )

The soil has a neutral surface layer and a mildly alka-
line to moderately alkaline subsoil and substratum. Tilth
is good, and plant roots penetrate easily to a depth of 40
inches or more. Infiltration and permeability are moder-
ately slow and available water capacity is high. Annual
precipitation is 15 to 19 inches, The frost-free period is
more than 110 days.

This soil is suited to small grain in a crop-fallow sys-
tem. About 10 percent of the acreage is alfalfa. Yields
are high during wet years and low during droughty years.
Crops are easily established and maintained, and they
respond to applications of fertilizer. The erosion hazard is
slight during fallow periods. ) i

Management is required that maintains or improves
productivity, tilth, and erosion control. Keeping crop
residue on or near the surface holds moisture for plants.
Grass waterways are needed in places to carry water from
higher areas across this soil.

CAPABILITY UNIT IIle-1 (IRRIGATED)

This unit consists of deep, gently sloping to gently
rolling, well-drained soils on fans and uplands. Slopes
are dominantly 4 to 8 percent. The surface layer of these
soils ranges from fine sandy loam to clay. It is underlain
by a subsoil or substratum of fine sandy loam to clay.

The soils of this unit are mildly alkaline. Tilth is good,
and plant roots penetrate easily to a depth of 36 inches or
more. Infiltration and permeability are moderately rapid
to slow, and available water capacity is moderate to high.
The frost-free period is 90 to 130 days.

These soils are suited to small grain, alfalfa, and
grasses. About 10 percent of the acreage is used for pas-
ture. Crops are easily established and maintained, and
they respond to applications of fertilizer. The soils are
well suited to sprinkler irrigation. Because of slope, irri-
gation water should be handled carefully to avoid
washing, ) _

Management is required that maintains or improves
productivity and tilth and provides for eflicient handling
of water. Keeping crop residue at or near the surface con-
serves moisture for crops. Cover crops help maintain soil
productivity and tilth. Grass waterways are needed in
places to carry excess water and reduce the risk of erosion.
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CAPABILITY UNIT Ille~-2 (DRYLAND)

This unit consists of deep to shallow, well-drained soils
on upland fans. Slopes are 2 to 8 percent. The surface
layer of these soils is 4 to 6 inches of loam or silty clay
loam. It is underlain by a subsoil or substratum of loam
to clay. Shale or sandstone is at a depth of 15 to 40 inches.

The soils of this unit are mildly alkaline to moderately
alkaline. Tilth is good, and plant roots penetrate easily to
a depth of 36 inches or more. Infiltration and permeability
are moderate to very slow, and the available water capa-
city is very low to high. Annual precipitation is 15 to 19
inches, The frost-free period is 90 to 120 days.

These soils are suited to small grain, alfalfa, and grass.
About 16 percent of the acreage is range. Yields are
highest in years when moisture is favorable. Crops are
eastly established and maintained, and they respond to
applications of fertilizer. ) i

Management is required that maintains or improves
tilth and productivity and reduces the risk of erosion.
Keeping crop residue on or near the surface holds mois-
ture for plants. Grass waterways are needed in places
to carry water from higher areas across these soils.

CAPABILITY UNIT Ile-3 (IRRIGATED)

This unit consists of deep, well-drained soils on fans
and outwash terraces. Slopes are 2 to 8 percent. The
surface layer of these soils is 6 to 8 inches of fine
sandy loam. It is underlain by a subsoil of loam to clay
and a substratum of clay loam, gravelly and cobbly clay
loam, or loose sand and gravel.

The soils of this unit have a neutral surface layer
and a mildly alkaline to strongly alkaline subsoil and
substratum. TFilth is good, and plant roots penetrate
easily to a depth of 48 inches or more. Infiltration and
permeability are moderate, and available water capacity
1s low to high. The frost-free period is 90 to 110 days.

These soils are suited to small grain, alfalfa, and grasses.
About 95 percent of the acreage is pasture. Crops: are
easy to establish and maintain, and they respond to
applications of fertilizer. Clean cultivated crops should
not be grown year after year because the erosion hazard
is moderate. These soils are suited to sprinkler irrigation.
Because of slope, the control of irrigation water is nec-
essary to avoid washing. :

Management is required that maintains or improves
productivity and tilth and that provides for efficient
handling of water, Proper use of crop residue is essential
in keeping moisture near the surface for plants. Cover
crops help to maintain tilth and productivity. Grass
waterways are needed to reduce the risk of erosion in
drainageways.

CAPABILITY UNIT Ille-4 (DRYLAND)

This unit consists of deep to shallow, well-drained soils
on uplands, terraces, and fans. Slopes are 2 to 8 percent.
The surface layer of these soils is 4 to 6 inches of loam
to clay. It is underlain by a subsoil or a substratum of
loam to clay texture. In the uplands, shale and sand-
stone are at a depth of 15 to 40 inches.

The soils of this unit are moderately alkaline to very
strongly alkaline. Tilth is fair, and plant roots penetrate
the soil easily to a depth of 830 inches or more. Infiltra-
tion and permeability are very slow, and available water
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capacity is low to high. Annual precipitation is 10 to
14 inches, The frost-free period is 110 to 130 days.

These soils are suited to small grain and grass in a
crop-fallow system. About 30 percent of the acreage
is range. Yields are very high during years when
moisture is favorable. Crops are easy to establish and
maintain, and they respond to applications of fertilizer.

Management is required that maintains or improves
tilth and productivity and reduces the hazard of erosion.
These soils blow easily because they granulate and re-
spond like sand to wind action. Keeping crop residue
on or near the surface holds moisture for plants. Grass
waterways are needed in places to carry excess water
from higher areas across these soils.

CAPABILITY UNIT Illw-1 (IRRIGATED) .

Charlos loam, wet, 0 to 2 percent slopes, the only soil
in this unit, is on outwash fans and terraces. The surface
layer is 6 to 8 inches of loam. It is underlain by a clay
loam subsoil. Loose sand and gravel is at a depth of 30
to 40 inches,

This soil is mildly alkaline to moderately alkaline
throughout the profile. Tilth is good, and plant roots
penetrate easily to a depth of 25 inches or more. Infiltra-
tion and permeability are slow to moderate, and available
water capacity is moderate or high. The seasonal water
table is within a depth of 25 inches during most of the
year, except in swales, where it is on or near the surface.

This soil is suited to meadow grasses. If drained it can
be used for small grain. Uncontrolled irrigation water
collects in swales and low places. About 30 percent of the
acreage is poorly drained and is used for pasture. Crops
are easy to establish and maintain and respond to appli-
cations of fertilizer. Control of irrigation water is needed
to avoid washing.

Management 1s required to maintain or improve pro-
ductivity and tilth and to provide for efficient use of
irrigation water. Keeping crop residue on or near the
surface holds moisture for plants, Surface and under-
ground drainage is essential in lowering the water table.

CAPABILITY UNIT IIs-1 (IRRIGATED)

Kyle clay, 0 to 2 percent slopes, the only soil in this
unit, is a deep, nearly level, well-drained soil on stream
terraces or fans. The surface layer is granular clay 6 to
8 inches thick. It is underlain by a clay subsoil and
substratum.

The surface layer of this soil is neutral, and the sub-
soil and substratum are mildly alkaline to strongly al-
kaline. Tilth is fair to good, and plant roots penetrate
to a depth of 36 inches or more with difficulty. Infiltra-
tion and permeability are very slow, and available water
gapacity is moderate. The frost-free period is 110 to 130

ays.

This soil is suited to all crops grown locally, including
alfalfa and grass. About 5 percent of the acreage is
pasture. Crops-are easy to establish and maintain, and

“they respond to applications of fertilizer. The soil is

suited to sprinkler irrigation. Control of irrigation
water is necessary to prevent overirrigation and to avoid
washing.

Management is required that maintains or improves
productivity and tilth and that provides for efficient
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handling of water. Proper use of crop residue is necessary
to improve tilth and fertility and keep moisture near the
the surface for plant use. Grass waterways are needed to
prevent gullying and to carry excess water across this
unit from higher lying areas.

CAPABILITY UNIT IIIs-2 (DRYLAND)

This unit consists of deep, nearly level and gently
sloping, well-drained soils on high outwash terraces.
The surface layer of these soils is loam or stony loam.
The subsoil is clay loam. Loose sand and gravel is at
a depth of 30 to 40 inches.

Tilth is good, except in stony areas. Plant roots pene-
trate easily to a depth of 30 inches or more. Infiltration,

available water capacity, and permeability are moderate.

Annual precipitation is 15 to 19 inches, The frost-free
period is 90 to 110 days.

These soils are suited to small grain and grasses and
legumes. About 20 percent of the acreage is pasture.
Crops are easy to establish and maintain, and they
respond to applications of fertilizer.

Management is required that maintains or improves
tilth and productivity’ and reduces hazard of erosion.
Removal of surface stones improves tilth, Xeeping crop
residue on or near the surface prevents soil loss and
conserves moisture for plants. Grass waterways are
ne%ded in places to convey excess water across these
sors. CAPABILITY UNIT IIs-3 (IRRIGATED)

Only Charlos loam, 0 to 2 percent slopes, is in this
unit. This is a deep well-drained soil on high outwash
fans and terraces. The suface layer of this soil is loam
6 to 10 inches thick. The subsoil is clay loam, Sand
and gravel are at a depth of 30 to 40 inches.

Tilth is good, and plant roots penetrate easily to a
depth of 30 inches or more. Infiltration and permeability
are moderate and available water capacity is low. The
frost-free period is 90 to 110 days.

This soil is suited to small grain, alfalfa, and meadow
hay and grasses. About 70 percent of the acreage is
used for pasture. Crops are easy to establish and main-
tain, and they respond to applications of fertilizer.
Sprinkler irrigation or surface flooding is suitable. Ir-
rigation water must be controlled to eliminate ponding
and excessive seepage to low lying areas and swales.

Management is required that maintains or improves
productivity and tilth and that provides for efficient
handling of irrigation water. Keeping crop residue on or
near the surface is needed to hold moisture for plants.
Grass waterways are needed to prevent washings.

CAPABILITY UNIT IlIs-4 (DRYLAND)

This unit consists of deep, well-drained soils on
stream terraces or fans. The surface layer of these soils
is clay loam, silty clay loam, or clay 4 to 6 inches thick.
It is underlain by a subsoil or substratum of clay loam
or clay.

The surface layer is only slightly, if at all, effervescent,
but the subsoil and substratum are strongly effervescent.
Tilth is fair to good, and plant roots penetrate easily
to a depth of 36 inches or more. Infiltration and permea-
bility are moderately slow to very slow, and available
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water capacity is moderate to high. Annual precipitation
iis 10 to 14 inches. The frost-free period is 110 to 130
ays.

These soils are suited to small grain and grass in a
crop-fallow system. About 5 percent of the acreage is
range. Yields are high in years of favorable moisture.
Crops are easy to establish and maintain, and they
respond to applications of fertilizer.

Management is required that maintains or improves
tilth an§ productivity and reduces the hazard of erosion. -
Proper use of crop residue is essential in maintaining
vigor and in keeping moisture near the surface for
plants. Grass waterways are needed in places to trans-
port excess water from higher areas across these soils.

CAPABILITY UNIT Ille-1 (DRYLAND)

This unit consists of deep, well-drained soils on fans
and stream terraces. Slopes are less than 2 percent. The
surface layer of these soils is loam or clay loam 4 to 6
inches thick. It is underlain by a subsoil and substratum
of clay loam or silty clay loam.

These soils are mildly alkaline to moderately alkaline.
Tilth is good, and plant roots penetrate easily to a depth
of 40 inches or more. Infiltration and permeability are
moderate, and available water capacity is high. Annual
precipitation is 10 to 14 inches. The frost-free period is
110 to 130 days. .

These soils are suited to small grain and grass. Yields
are high in years of favorable moisture. Crops are easy .
to establish and maintain, and they respond to appli-
cations of fertilizer. Lack of moisture is a limiting
factor. -

Management is required that maintains or improves
tilth and productivity and reduces the hazard of erosion.
Keeping crop residue on or near the surface prevents
soil loss and conserves moisture for plants. Grass water-
ways are needed in places to convey excess water across
these soils. :

CAPABILITY UNIT IVe-1 (IRRIGATED)

This unit consists of deep, well-drained soils on fans
and uplands. Slopes are 4 to 15 percent. The surface
layer of these soils is fine sandy loam to clay 6 to 9
inches thick. It is underlain by a subsoil or substratum
of fine sandy loam to clay.

The soils of this unit are mildly alkaline. Tilth is
good, and plant roots penetrate easily to a depth of 36
inches or more. Infiltration and permeability are moder-
ately rapid to slow, and available water capacity is low
to high. The frost-free period is 90 to 130 days.

These soils are suited to small grain, alfalfa, and
grasses. About 70 percent of the acreage is used for
pasture. Crops are easy to establish and maintain, and
they respond to applications of fertilizer. Sprinkler
irrigation is suitable. Because of steepness, irrigation
water should be handled carefully to avoid washing.

Management is required that maintains or improves
productivity and tilth and provides for efficient handling
of water. Long periods of clean cultivated crops should
be avoided because erosion is a hazard. Proper use of
crop residue is essential in keeping moisture on or near
the surface for plants. Grass waterways are essential
in preventing channel cutting where excess water collects.
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CAPABILITY UNIT IVe-2 (DRYLAND)

This unit consists of deep to shallow, well-drained
soils on uplands and fans. Slopes are 8 to 15 percent.
The surface layer of these soils is fine sandy loam to
silty clay loam 4 to 6 inches thick. It is underlain by
a loam to clay subsoil and substratum. In the uplands
sandstone or shale is at a depth of 12 to 40 inches.

These soils are moderately alkaline. Tilth is good,
‘and plant roots penetrate the moderately deep and deep
soils easily to a depth of 36 inches or more. Roots pene-
trate the shallow soils to a depth of 12 inches or more
and penetrate the sandstone or shale only between layers
or through fractures in the bedrock. Infiltration and per-
meability are moderate to very slow, and available water
capacity is very low to high. Annual precipitation is
15 to 19 inches. The frost-free period is 90 to 120 days.
Slope and the resulting hazard are limiting factors.

These soils are limited to a permanent cover crop
of legumes or grasses. Cultivation should be limited to
only the fieldwork needed to reestablish the vegetative
cover. About 60 percent of the acreage is range. Grasses
and legumes are easy to establish and maintain, and they
respond to applications of fertilizer.

Management is required that maintains or improves
tilth and productivity and reduces the risk of erosion.
Keeping crop residue on or near the surface prevents
soil loss and conserves moisture for plants. Grass water-
ways are needed in places to convey excess water across
these soils. '

CAPABILITY UNIT IVe-3 (IRRIGATED)

Adel silty clay loam, the only soil in this unit, is on
fans. Slopes are less than 8 percent. The surface layer
is 20 to 36 inches of silty clay loam. It is underlain by
loam, gravelly loam, clay loam, or gravelly clay loam.

This soil has a neutral surface layer and a mildly
alkaline subsoil. Tilth is good, and plant roots penetrate
easily to a depth of 36 inches or more. Infiltration and
permeability are moderate, and available water ca-
pacity is high. The frost-free period is 60 to 90 days.

This soil is suited to small grain, alfalfa, and grasses.
Crops are easy to establish and maintain, and they
respond to applications of fertilizer. Surface flooding
and sprinkler irrigation are suitable.

Management is required that maintains or improves
productivity and tilth and provides for efficient handling
of water. Proper use of crop residue is needed to im-
prove tilth and keep moisture near the surface for
plants. Grass waterways are needed to prevent gullying
of the drainageways.

CAPABILITY UNIT IVe-4 (DRYLAND)

This unit consists of deep to shallow, gently sloping and
strongly sloping, well-drained soils on fans and uplands.
The surface layer of these soils is fine sandy loam, loam,
clay loam, silty clay loam, and clay. It overlies a fine
sandy loam to clay subsoil and substratum. In places
on the uplands, these soils are 12 to 40 inches deep
over sandstone or shale.

These soils are moderately alkaline or strongly al-
kaline. Tilth is fair to good, and plant roots penetrate
the moderately deep and deep soils easily to a depth
of 30 inches or more. Roots penetrate the shallow soils
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easily to a depth of 12 inches or more. They penetrate
the sandstone or shale only between the layers or frac-
tures in the bedrock. Infiltration and permeability are
moderate or moderately slow, and available water ca-
pacity is moderate or low. Annual precipitation is 10 to

14 inches. The frost-free period is 110 to 120 days.

These soils are suited to a permanent cover crop of
legumes and grasses. Cultivation should be limited to
only the fieldwork needed to reestablish the vegetative:
cover. About 80 percent of the acreage is range, Slope
and erosion are limiting factors. Crops are easy to es-
tablish and maintain, and they respond to applications
of fertilizer.

Management is required that maintains or improves
tilth and productivity and reduces the risk of erosion.
Keeping crop residue on and near the surface prevents
soil loss and conserves moisture for plants. Grass water-
ways are needed to prevent washing of the drainageways.

CAPABILITY UNIT IVe-5 (DRYLAND)

This unit consists of deep and moderately deep,
gently sloping or strongly sloping and rolling, well-
drained soils on uplands.

The surface layer of these soils is silt loam or silty
clay loam. The subsoil and substratum are clay loam.
Shale or sandstone is within a depth of 40 inches.

The soils of this unit have a neutral surface layer
and a neutral to mildly alkaline subsoil and substratum.
Tilth is good, and plant roots penetrate easily to a depth
of 24 inches or more, Infiltration and permeability are
moderate or moderately slow, and available water ca-
pacity is moderate to high. Annual precipitation is 15
to 24 inches. The frost-free period is 60 to 90 days.

These soils are suited to permanent cover crops.
Cultivation should be limited to only the fieldwork
needed to reestablish the vegetative cover. Crops are
easy to establish and maintain, and they respond to
applications of fetilizer. About 95 percent of the acre-
age is range, -

Management is required that maintains or improves
tilth and productivity and reduces the risk of erosion.
Keeping crop residues on or near the surface prevents
soil loss and conserves moisture for plants. Grass water-
ways are needed to prevent gullying of the drainageways.

CAPABILITY UNIT IVe-6 (DRYLAND)

Only Colby silt loams are in this unit. These well-
drained loams are on uplands. Slopes are 2 to 15 percent.
The surface layer is loam or silt loam. It overlies silt
loam or silty clay.

Tilth is good, and plant roots easily penetrate to a
depth of 36 inches or more. Infiltration and permea-
bility are moderate, and available water capacity is high.
Annual precipitation is 5 to 9 inches. The frost-free
period is 110 to 120 days. )

These soils are droughty. Lack of moisture is a serious
limitation. About 90 percent of the acreage is range.
Erosion is a hazard if row crops are grown for long
periods. Crops are easy to establish and maintain, and
they respond to applications of fertilizer. i

Management is required that maintains or improves
tilth, the grass cover, and productivity and reduces the
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risk of erosion. Proper use of plant residue is essential
in maintaining fertility and keeping moisture near the
surface for plants. Grass waterways are needed in places
to carry excess water across these soils,

CAPABILITY UNIT IVe-7 (DRYLAND)

This unit consists of soils of the Stormitt series. These
soils are on uplands and fans. Slopes range from 2 to
8 percent. The surface layer is loam or gravelly loam.
The subsoil and substratum are gravelly and very gravelly
silty clay loam.

Tilth is good, and plant roots easily penetrate to a
depth of 48 inches or more. Infiltration and permea-
bility are rapid, and available water capacity is low
or very low. Annual precipitation is 10 to 19 inches.
The frost-free period is 90 to 110 days.

These soils are suited to limited cultivation and to
a permanent-type cover crop. Cultivation should be
limited to only the fieldwork needed in reestablishing
the vegetative cover. Crops are easily established and
maintained, and they respond to applications of fer-
tilizers. About 90 percent of the acreage is range.

_Management is required that maintains or improves
tilth and productivity and reduces the risk of erosion.
Keeping crop residues on or near the surface prevents
soil loss and conserves moisture for plants. Grass water-
ways are essential in preventing gullying of the drain-
ageways.

CAPABILITY UNIT VIe-1 (DRYLAND)

This unit consists of deep to shallow, well-drained soils
on uplands. Slopes range from 2 to 45 percent. The sur-
face layer is loam, and the subsoil is fine sandy loam to
clay. Depth to bedrock or loose sand and gravel ranges
from less than 10 inches to more than 60 inches. In some
places stones or cobblestones are strewn on the surface.

These soils have a neutral to slightly acid surface layer
and a moderately alkaline to strongly alkaline subsoil and

substratum. Permeability is very rapid to very slow, and

available water capacity is very low to high. Annual
precipitation is 5 to 25 inches.

These soils are suitable for range. For applicable man-
agement practices, refer to the section “Use of the Soils
for Range.”

CAPABILITY UNIT Viw-1

This unit consists of deep, poorly drained and some-
what poorly drained soils on fans and stream terraces.
Slopes are less than 4 percent. The water table is within
20 inches of the surface during all or most of the growing
season,

These soils have accumulations of salts on the surface
and throughout the subsoil. In some places runoff is
ponded. Infiltration and permeability are moderate, and
available water capacity is low.

These soils are suitable for range. For applicable man-

agement practices, refer to the section “Use of the Soils
for Range.”

CAPABILITY UNIT Vis-1

This unit consists of deep to shallow soils on fan ter-
races and uplands. Slopes are 0 to 15 percent. The tex-
ture of the surface and subsoil layers ranges from loam
to clay. Depth to bedrock or to loose sand or sand and
gravel ranges from less than 10 inches to more than 60
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inches. In many places cobblestones and stones are on
the surface and throughout the subsoil.

Infiltration and permeability are very rapid to very
slow, and available water capacity is very low to high.
Annual precipitation is 5 to 25 inches.

These soils are suitable for range. For applicable man-
agement practices, refer to the section “Use of the Soils
for Range.”

CAPABILITY UNIT VIiIle-1 (DRYLAND)

This unit consists of deep to shallow, loamy to clayey
soils on uplands. Slopes are 25 to 70 percent. In several
places these soils have a large number of sandstone frag-
ments on the surface and throughout the subsoil. In some
places they are wooded. Infiltration and permeability
are moderate to very slow, and the available water capac-
ity is very low to high.

These soils are suitable for range. For applicable man-
agement practices, refer to the section “Use of the Soils
for Range.”

CAPABILITY UNIT VIIs-1 (DRYLAND)

This unit consists of deep and moderately deep, ex-
tremely stony loamy to clayey, well-drained soils on up-
lands and fans. Slopes are 2 to 35 percent. Infiltration and
permeability are moderate to very slow, and available
water capacity is low. Annual precipitation is 5 to 25
inches.

These soils are suitable for range. For applicable man-
agement practices, refer to the section “Use of the Soils
for Range.”

CAPABILITY UNIT VIIw-1 (DRYLAND)

This unit consists only of Marsh, a freshwater marsh
subject to flooding from irrigation water. It is not suited
to crops or pasture and in its natural condition it does not
support trees, It is suitable habitat for migratory birds
and small fur-bearing animals.

CAPABILITY UNIT VIIIs-1 (DRYLAND)

This unit consists of areas of Riverwash and barren or
nearly barren outcrops of limestone, sandstone, and shale.

Estimated Yields

Table 5 lists for each soil used for crops the estimated
average acre yield of the principal dryland and irrigated
crops grown in Carbon County Area under a high level
of management. The yield figure is an estimated long-
time average. Crop failures have been considered in these
averages. The estimates are based partly on interviews
with farmers and partly on records of the Montana
Agricultural Experiment Station and the Agricultural
Stabilization and Conservation Service. High level man-
agement includes such practices as proper management
of crop residue, contour or wind stripcropping, or contour
terraces and field shelterbelt plantings, proper seeding
rates and dates of planting, applying commercial fertiliz-
er according to soil tests and crop requirements, and proper
irrigation methods. Estimated yields are listed in table
5 for soils in irrigated and dryland capability classes I,
IT, 11T, and IV.



TasLE 5.—Estimated yields per acre of principal crops under a high level of management
[Dashed lines indicate the crop is not suited to the soil or is not generally grown]

Corn Wheat Barley Oats Sugar Alfalfa Grass for Pasture
silage beets hay
Soil

Irri- | Irri- | Dry- | Irri- | Dry- | Irri- | Dry- | Irri- | Irri- | Dry- | Irri- | Dry- | Wet Dry

gated | gated | land | gated | land | gated | land | gated | gated | land | gated | land | years |‘years

Tons | Bu. Bu. Bu Bu. Bu. Bu. Tons Tons Tons Tons Tons Lb. Lb.
Absarokee clay loam, 2 to 4 percent slopes_ _______ . ______|.__.__f___.__ 30 |-_--_- 50 ||| | DA 20 R P 1, 500 900
Absarokee clay loam, 4 to 8 percent slopes_ _____________ | _____|-__.__ 30 f______ £ 102 N DRUNURIUNN E N LS oo oo 1, 500 900
Absarokee clay loam, 8 to 15 percent slopes_______.______|..____|--_.-_ 25 |__._._ 40 || ee 1O | oo 1, 500 900
Absarokee-Cabba clay loams, 4 to 8 percent slopes.....____|_.____[____._ 25 |._-__. 40 || |oe oo ) VR T R FS, 1, 500 900
Absarokee-Cabba clay loams, 8 to 15 percent slopes. ______|__.___|..___. 20 |_._.___ 40 || feaooC 1.5 |aoooa oo 1, 500 900
Absarokee-Shane clay loams, 6 to 15 percent slopes_ .. ___|______|..____ 25 |oaoo_- Z: T I (R IR, PRI LO fo_ .. 1, 500 900
Absarokee-Sinnigam clay loams, 4 to 8 percent slopes______[____.__|_._.__. 25 | ... 27, 08 R PN PRI L5 joeo oo 1, 500 900
Absarokee-Sinnigam clay loams, 8 to 15 percent slopes___ __j______{__.___ 20 |___-__ 25 | e 1.0 {cccea|oooeae 1, 500 900
Adel silty clay loam, 0 to 4 percent slopes_____ . _______|.____.j.._.._ 40 |(___._. 65 |oceoo o] 40 3.0 2.0 1.5 | 2 800 2, 000
Adel silty clay loam, 4 to 8 percent slopes_______.________| _____|_.____ 40 \.____. 65 ||| 4.0 3.0 2.0 1.5} 2,800 2, 000
Charlos loam, 0 to 2 percent slopes____ . _________________|_...__ 35 25 70 45 90 70 |- 3.0 2.0 (oo oo 2, 500 1, 800
Charlos loam, 2 to 8 percent slopes_____ . ____________.____|_.____ 35 25 70 45 90 70 _____. 3.0 2.0 (oo ]aooooC 2, 500 1, 800
Charlos loam, wet, 0 to 2 percent slopes_ _ - .. __ | oo |oaooo]ecmc o emm e e e m e i e e e e 2, 500 1, 800
Colby silt loam, 2 to 4 percent slopes..__________________|..____ 60 [._.--- 85 [.__.___ 90 ... - - X Y P S, M 2, 000 800
Colby silt loam, 4 to 8 percent slopes._____-_____________|._____ 55 |___.._ 75 |occe-- 90 |- 40 |ooefmmea e ae 2, 000 800
Colby silt loam, 8 to 15 percent slopes___ - - )| e e ee e e e FS 2K 3 PR (SRS 1, 500 700
Fort Collins loam, 0 to 2 percent slopes___.__________..___ 30 60 [.._.__. 90 [...___ 110 (.___.- 22 5.0 |oooo oo e
Fort Collins loam, 2 to 4 percent slopes_______________.__ 30 60 [-.._-- 90 j______ 110 |._____ 22 5.0 |ocmo oo oo
Fort Collins loam, wet, 0 to 2 percent slopes_ - - - -} o feuo oo} e m e e oo e | 2, 000 1, 500
Glenberg loam, gravel substratum . ____________________ 20 40 [_____- [T (I (S I 15 30 oo e 2, 000 1, 500
Harvey loam, 2 to 4 percent slopes..__ .. _ - ___[..___J._____ 15 |._____ 25 | oo 1.5 | | ... 1, 500 900
Harvey loam, 4 to 8 percent slopes__________ | . __|-c___. 15 |-~ 25 | ) IR N TR I 1, 500 900
Haverson silty clay loam, O to 2 percent slopes___________ 25 60 [_____ 90 (.|| 20 5.0 oo )oo 2, 500 1, 200
Haverson-Heldt silty clay loams, 0 to 4 percent slopes_____|______|_.____ 20 [..--__ b2 20 (R SO R . ) VR T PR, B, 2, 500 1, 200
Heath clay loam, 4 to 8 percent slopes___._______________| _____ 60 40 \___.__ 60 §_ o ___ 30 2.0 2. 151} 2 500 1, 800
Heath clay loam, 8 to 15 percent slopes____ - - | ___|-c____ 35 .- 15 ISR (RN PR R 2.0 [-o_-__ 1.5 | 2,500 1, 800
Heldt silty clay loam, 0 to 2 percent slopes_______________ 30 55 20 90 35 100 |.__.-.- 22 5.0 2.5 2.0 1.5 | 2, 500 1, 500
Heldt silty clay loam, 2 to 4 percent slopes_______________ 30 55 20 90 35 100 (_____. 20 50| 25 2.0 1.5 2, 500 1, 500
Heldt silty clay loam, 4 to 8 percent slopes_..____________ 30 50 20 70 35 80 |_.____ 18 40| 2.5 |ocooo|ocaaan 2, 500 1, 500
Heldt silty clay loam, 8 to 15 percent slopes_ .. - .. ___|-____}..___ 15\ 25 |oeom e e 2.0 |ocoooifooooo 1, 500 1, 500
Heldt silty clay loam, saline, 0 to 6 percent slopes..___ .-l | | |osooo | |oc e oo oo e 2, 000 1, 200
Kyle clay, 0 to 2 percent slopes__._ .. ________._._______ 25 40 25 65 30 85 50 20| 40| 2.0 |- faceo-- 1, 500 900
Kyle clay, 2 to 4 percent slopes___ ______________________ 20 35 25 60 30 75 50 18 4.0 b I I [, 1, 500 900
Kyle clay, 4 to 8 percent slopes_..______________________|[._____ 25 20 55 25 || 3.0 ) IR N PR P, 1, 500 900
Lohler silty clay loam, 0 to 2 percent slopes_____.________|_._.___ 55 30 90 50 90 |- 4.0 2.5 2.0 1.5 ] 2, 500 1, 500
Lohler silty clay loam, 2 to 4 percent slopes______________l______ 55 I. 25 90 50 75 o l_...1 40 2.5 2.0 1.5 | 2,500 1, 500
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Lohler silty clay loam, saline, 0 to 4 percent slopes._______
Macar-Cabba clay loams, 4 to 8 percent slopes____.______
Macar-Cabba clay loams, 8 to 15 percent slopes_ _ . _..____
Marias clay, 2 to 8 percent slopes_____ . ____ . ...
Marias clay, 8 to 15 percent slopes______________._______
Martinsdale clay loam, 2 to 4 percent slopes._____________
Martinsdale clay loam, 4 to 8 percent slopes______..______
Maurice-Bearmouth complex, 0 to 4 percent slopes._______
McRae loam, 2 to 4 percent slopes__ . ___________________
Neville silty clay loam, 2 to 4 percent slopes_ . ___________
Neville silty clay loam, 4 to 8 percent slopes_____.____.__
Nunn silty clay loam, 0 to 2 percent slopes_.__._ S
Nunn silty clay loam, 2 to 4 percent slopes_______._______
Nunn silty clay loam, 4 to 8 percent slopes________._..____
Olney fine sandy loam, 2 to 4 percent slopes._____________
Olney fine sandy loam, 4 to 8 percent slopes______._______
Razor clay loam, 2 to 8 percent slopes_._ . ______._._____
Razor-Thedalund clay loams, 4 to 15 percent slopes__._.__
Redlodge-Adel silty clay loams_ - ___ . ______.____
Redlodge-Adel silty clay loams, wet__ .. .__.__ . _______
Rottulee silt loam, 4 to 8 percent slopes_ - - ______________
Shane clay loam, 4 to 8 percent slopes__ - ________...____.
Shane clay loam, 8 to 15 percent slopes._________.__.____
Shane-Cabba clay loams, 4 to 8 percent slopes____________
Shane-Cabba, clay loams, 8 to 15 percent slopes_.___.______
Stormitt loam, 2 to 4 percent slopes___.______________.__
Stormitt gravelly loam, 4 to 8 percent slopes______.______
Stutzman silty clay_____ e
Thedalund clay loam, 4 to 8 percent slopes______________._ !
Thedalund clay loam, 8 to 15 percent slopes__.___________
Thurlow silty clay loam, 4 to 8 percent slopes_ ______._____
Thurlow-Toluca silty clay loams, 4 to 8 percent slopes
Toluca clay loam, 0 to 2 percent slopes. .. ... _________
Toluca clay loam, 2 to 4 percent slopes..____.___________
Toluca clay loam, 4 to 8 percent slopes. .- _____________
Toluca clay loam, 8 to 15 percent slopes- - _.__._______
Tonra gravelly silty clay loam, 2 to 4 percent slopes_______
Twin Creek silty clay loam, 4 to 8 percent slopes_________
Vona fine sandy loam, 0 to 2 percent slopes__ ____________
Vona fine sandy loam, 2 to 4 percent slopes_ . ____________
Vona fine sandy loam, 4 to 8 percent slopes_ - . .______._.._
Vona fine sandy loam, 8 to 15 percent slopes_______.__.___
Vona fine sandy loam, wet, 0 to 2 percent slopes__________
Work clay loam, 4 to 8 percent slopes_ . . _______________
Wormser loam, 4 to 8 percent slopes.. .. - ___.___._.______
Yegen fine sandy loam, 2 to 4 percent slopes_____________
Yegen fine sandy loam, 4 to 8 percent slopes_____________
Yegen fine sandy loam, 8 to 15 percent slopes_____._____.__
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Use of the Soils for Range *

Rangeland can be defined as an area where soils and
climate produce a plant community of native vegetation
of sufficient quality and quantity to justify grazing. In
the Carbon County Area, native rangeland amounts to
about 802,000 acres, or about 75 percent of the total
acreage. The raising of cattle and sheep is the main en-
terprise.

The western part of the survey area is a grassy upland.
The soils are hilly and steep and deep to moderately deep
and shallow. Elevations range from 8,500 to 7,000 feet.
The average annual precipitation is 15 to 24 inches. The
frost-free period ranges from 50 to 110 days.

The eastern part of the survey area consists of uplands
covered with grass and sagebrush. The soils are hilly and
very steep and deep to moderately deep and shallow.
Elevations range from 3,000 to 9,000 feet. The average
annual precipitation is 5 to 19 inches..The frost-free
period in this part ranges from 50 to 130 days.

Range sites and condition classes

Rangeland is classified into range sites according to
the kinds and amounts of native, or climax, vegetation
that the soils and climate are capable of producing. Each
range site produces a characteristic plant community that
is not found on any other site.

Determining the kinds and numbers of plants that can
be grown on a specified range site is necessary in plan-
ning the management of that site. The total yield of for-
age varies from year to year depending on the amount
of precipitation. In years of high rainfall, the yield is
above average and in dry years below average. Approxi-
mately 90 percent of the current year’s growth can be
grazed without damage to the site.

The native plant' community can be altered, in both
kind and number of plants, by grazing animals. Livestock
constantly seek the more palatable, nutritious, and readily
available forage plants. According to their response to
grazing pressures, native plants are referred to as de-
creasers, increasers, and wnwaders, Decreasers and in-
creasers are part of the climax vegetation.

Decreasers are species present in the potential plant
community that decrease in relative abundance under
continued, moderately heavy to heavy grazing. They are
the plants most palatable to grazing animals and the first
to decline if the site is overgrazed. .

Increasers are species present in the potential, or
climax, plant community that increase to fill the voids left
by the more desirable plants as they decline. Short
grasses, and less desirable plants in turn, can be weakened
by continued close grazing.

Invaders are unpalatable plants, weeds, or exotics that
make up less than 214 percent of the total production of
climax vegetation. They invade the site as the more desir-
able plants are weakened or overgrazed.

Range condition is determined by the extent to which
current vegetation is equivalent to the climax vegetation
for the site. Range condition is excellent if the plant cover
is 76 to 100 percent climax vegetation, good if 50 to 75
percent, fair if 25 to 50 percent, and poor if less than 25
percent. Determining range condition provides a basis

? SterLE DALE, range conservationist, Soil Conservation Service,
helped prepare this section.
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for planning and management that will improve a range
site. Most ranges in the survey area are in fair.to good
condition.

Descriptions of range sites

The range sites of the Carbon County Area are de-
scribed on the following pages. The description of each
range site mentions significant soil characteristics, lists
the principal range plants, and gives estimates of the
annual yield of herbage to be expected.

To learn the range site for any given soil, refer to the
“Guide to Mapping Units.”

WETLAND RANGE SITE
(20 TO 24 INCHES PRECIPITATION)

This range site consists of nearly level and sloping
soils that have a surface layer of silty clay loam and a
subsoil and substratum of clay loam and clay. The site
occupies stream terraces in narrow valleys of uplands in
the western part of the survey area. Elevations range
from 4,500 to 5,000 feet. Runoff is medium to slow, and
available water capacity is high. )

The potential plant community is mannagrass, bluejoint
reedgrass, sedges, tufted hairgrass, shrubby cinquefoil,
perennial forbs, woody plants, annual forbs, and annual
grasses.

If this range site is in excellent condition, it produces
approximately 8,000 pounds of air-dry herbage per acre
in moist years and 6,000 pounds per acre in dry years. Ap-
proximately 95 percent of this herbage is from plants that
furnish forage for cattle.

Under continued heavy grazing by cattle, mannagrass,
bluejoint reedgrass, and sedges decrease. Tufted hdirgrass, .
forbs, low sedges, shrubby cinquefoil, and other woody
plants increase. If overgrazing is prolonged, foxtail bar- -
ley, mat muhly, one spike danthonia, Canada thistle, and
exotic plants make up a substantial part of the plant
cover. The production of usable forage is greatly reduced
by these invaders. '

Proper grazing management, such as deferred grazing,
rotation grazing, and weed control, can be expected to
maintain or increase forage production on this site.

SUBIRRIGATED RANGE SITE
(20 TO 24 INCHES PRECIPITATION)

This range site consists of nearly level and gently slop-
ing soils that have a surface layer of silty clay loam and
a subsoil of clay loam or clay. The site occupies stream
terraces in narrow valleys of uplands in the western part
of the survey area. Elevations range from 4,500 to 5,000
feet. .

The water table ranges from a few inches below the
surface to as deep as 20 inches. These soils have a moder-
ate intake of water and high available water capacity.

The potential plant community is prairie cordgrass,
bluejoint reedgrass, bearded wheatgrass, slender wheat-
grass, Canby wheatgrass, sedges, shrubby cinquefoil,
tufted hairgrass, perennial forbs, and woody plants.

If this range site is in excellent condition, it produces
an estimated 5,500 pounds of air-dry herbage per acre 1n
moist years and 4,000 pounds per acre in dry years. Ap-
proximately 99 percent of this herbage is from plants
that furnish forage for livestock.

Under continued heavy grazing, prairie cordgrass,
bluejoint reedgrass, bearded wheatgrass, and slender
wheatgrass decrease and Canby cinquefoil, sedges, tufted
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hairgrass, perennial forbs, and woody plants increase.
If heavy grazing is prolonged, Kentucky bluegrass, tim-
othy, one-spike danthonia, curlycup gumweed, and an-
nuals, biennials, and exotics make up a substantial part
of the plant cover. The total production of usable forage
isv%reatly reduced by these invading plants.

roper grazing management, such as deferred-rotation
grazing and weed control, can be expected to maintain or
increase forage production on this site.

SALINE LOWLAND RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

Stormitt gravelly loam, saline, the only soil in this
range site, 18 nearly level and gently sloping and has a
surface layer of gravelly loam and a subsoll and sub-
stratum of gravelly silty clay loam. This site is on fans
and stream terraces. Elevations range from 4,000 to 4,500
feet. This soil is strongly alkali affected and saline. Run-
off is slow, the intake of moisture is moderate, and the
available water capacity is low.

The potential plant community is alkali cordgrass,
alkali sacaton, sedges, alkali grass, western wheatgrass,
squirreltail, mat muhly, saltgrass, greasewood, annual
forbs, and annual grasses.

If this range site is in excellent condition, it produces
approximately 3,200 pounds of air-dry herbage per acre
in moist years and 2,200 pounds per acre in dry years. Ap-
proximately 90 percent of this herbage is from plants
that furnish forage for livestock.

Under continued heavy grazing, alkali cordgrass, alkali
sacaton, hasin wildrye, and alkali grass decrease. Western
wheatgrass, squirreltall, mat muhly, saltgrass, and grease-
wood increase. If overgrazing is prolonged, annual brome,
Kentucky bluegrass, foxtail barley, and broom snakeweed
make up a substantial part of the annual production. The
total production of usable forage is greatly reduced by
these invading plants.

Proper grazing management, such as deferred-rotation
grazing, brush control, and range seeding, can be expected
to maintain or increase forage production and reduce the
risk of erosion on this site.

SANDY RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

This range site consists of nearly level to strongly
sloping soils that have a surface layer of gravelly or very
gravelly sandy loam or fine sandy loam. The subsoil and
substratum are clay loam, sandy loam, or very gravelly
sand to clay loam. This site is on fans and stream ter-
races. Elevations range from 3,500 to 4,500 feet.

_ Runoff is slow to medium, and the intake of moisture
1s moderate. The available water capacity ranges from
very low to moderate.

The potential plant community is bluebunch wheat-
grass, prairie sandreed, Indian ricegrass, woody plants,
perenmal forbs, western wheatgrass, needle-and-thread,
sand dropseed, sedges, and plains muhly.

If this range site is in excellent condition, it produces
approximately 1,500 pounds of air-dry herbage per acre
In moist years and 900 pounds per acre in dry years. Ap-
proximately 90 percent of this herbage is from plants
that furnish forage for cattle.

Under continued heavy grazing by cattle, bluebunch
wheatgrass, prairie sandreed, Indian ricegrass, skunk-
bush sumac, and forbs decrease. Western wheatgrass,
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needle-and-thread, sand dropseed, prairie junegrass,
plains reedgrass, plains muhly, threadleaf sedge, silver
sagebrush, forbs, and woody plants increase. If overgraz-
ing is prolonged, foxtail barley, curlycup gumweed, broom
snakeweed, and annuals make up a substantial part of the
plant cover, The total production of usable forage is
greatly reduced by these invaders.

Proper grazing management, such as deferred-rotation
grazing and range seeding, can be expected to maintain
or increase forage production and reduce the risk of
erosion on this site.

SANDY RANGE SITE
(15 TO 19 INCHES PRECIPITATION)

Alice fine sandy loam, the only soil in this range site,
is nearly level to strongly sloping. It has a surface layer
of fine sandy loam, a subsoil of fine sandy loam or sandy
clay loam, and a substratum of fine sandy loam. This site
is on divides and fans in the uplands. Elevations range
from 4,000 to 5,000 feet.

Runoff is slow, the intake of moisture is rapid, and the
available water capacity is moderate or low.

The potential plant community is basin wildrye, moun-
tain brome, big bluegrass, prairie sandreed, spike fescue,
Columbia needlegrass, bearded wheatgrass, perennial
forbs, woody plants, western wheatgrass, Idaho fescue,
needle-and-thread, timber danthonia, annual forbs, and
annual grasses.

If this range site is in excellent condition, it produces
approximately 2,500 pounds of air-dry herbage per acre in
moist years and 1,800 pounds per acre in dry years. Ap-
proximately 90 percent of this herbage is from plants that
furnish forage for cattle and sheep. ’

Under continued heavy grazing by cattle, basin wildrye,
mountain brome, big bluegrass, prairie sandreed, spike
fescue, Columbia needlegrass, bluebunch wheatgrass,
bearded wheatgrass, perennial forbs, and woody plants
decrease. Western wheatgrass, Idaho fescue, needle-and-
thread, timber danthonia, forbs, and increaser woody
plants increase. If overgrazing is prolonged by cattle or
sheep, curlycup gumweed, broom snakeweed, foxtail bar-
ley, and annual plants make up a substantial part of the
plant cover. The total production of usable forage is
greatly reduced by these invading plants.

Proper grazing management, such as deferred-rotation
grazing, range seeding, and weed control, can be expected
to maintain or increase forage production and reduce the
risk of erosion on this site.

SILTY RANGE SITE
(5 TO 9 INCHES PRECIPITATION)

This range site consists of gently sloping to strongly
sloping, deep silt loams. It is on fans, foot slopes, and
broad divides. Elevations range from 3,500 to 4,500 feet.

The soils are well drained and moderately permeable.
They have moderate intake of water, low to high available
water capacity, and slow or medium runoff.

The potential plant community is needle-and-thread,
bluebunch wheatgrass, bud sagebrush, birdsfoot sage-
brush, squirreltail, Sandberg -bluegrass, blue grama,
threadleaf sedge, big sagebrush, perennial forbs, western
wheatgrass, and woody plants. )

If this range site is in excellent condition, it produces
approximately 800 pounds per acre of air-dry herbage
in moist years and 600 pounds per acre in dry years. Ap-
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proximately 80 percent of this herbage is from plants that
furnish forage for livestock.

Under continued heavy grazing, needle-and-thread,
bluebunch wheatgrass, bud sagebrush, fourwing saltbush,
and squirreltail decrease. Sandberg bluegrass, blue grama,
threadleaf sedge, big sagebrush, birdsfoot sagebrush, and
various perennial forbs and woody plants increase. If
overgrazing is prolonged, broom snakeweed, curlycup
gumweed, foxtail barley, cactus, halogeton and annuals,
biennials, and exotics make up a substantial part of the
plant cover. The total production of usable forage is
greatly reduced by these invading plants.

Response to management is slow on this site because
rainfall is low. Nevertheless, deferred-rotation grazing
and brush control can help maintain or increase forage
production and reduce the risk of erosion. Range seeding
should be considered only as a last resort in restoring
areas where the site has been severely overgrazed.

SILTY RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

This range site consists of nearly level to strongly slop-
ing soils that have a loamy and silty surface layer and a
su%soil of silty clay loam or clay loam. It is on fans,
gtream terraces, and foot slopes. Elevations range from
3,000 to 4,500 feet.

These soils are deep and well drained. They have a
moderate intake of water, moderate to high available
water capacity, and slow to rapid permeability. Runoff
is slow to rapid.

The potential plant community is little bluestem, green
needlegrass,- bluebunch wheatgrass, woody plants, dry-
land sedges, perennial forbs, western wheatgrass, needle-
and-thread, plains reedgrass, big sagebrush, and blue

ama.

If this range site is in excellent condition, it produces
approximately 1,500 pounds of air-dry herbage per acre
in moist years and 900 pounds per acre in dry years.
About 90 percent of this herbage is from plants that fur-
nish forage for livestock.

Under continued heavy grazing, prairie sandreed, spike
fescue, green needlegrass, bluebunch wheatgrass, skunk-
bush sumac, mountainmahogony, and perennial forbs de-
crease. Western wheatgrass, Idaho fescue, needle-and-
thread, plains reedgrass, prairie junegrass, blue grama,
big sagebrush, silver sagebrush, and other forbs and woody
plants increase. If overgrazing is prolonged, Kentucky
bluegrass, needleleaf sedge, curlycup gumweed, brome
snakeweed, leafy spurge, knotweed, rabbitbrush, and other
annuals, biennials, and exotics make up a substantial
part of the plant cover. The total production of usable
forage is greatly reduced by these invading plants.

Proper grazing management, such as deferred-rotation
grazing, brush control, and range seeding, can be expected
to maintain or increase forage production and reduce the
risk of erosion on this site. ,

SILTY RANGE SITE
(15 TO 19 INCHES PRECIPITATION)

This range site consists of gently sloping to steep
soils that have a thick loamy surface layer and a loamy
to clayey subsoil and substratum. This site is on up-
lands. Elevations range from 6,000 to 9,000 feet.

SOIL SURVEY

In some areas these soils are stony or very stony.
They have a moderate intake of water and low to high
available water capacity. Runoff is slow to rapid.

The potential plant community is spike fescue, green
needlegrass, bluebunch grass, perennial forbs, western
wheatgrass, Idaho fescue, needle-and-thread, annual
forbs, woody plants, and annual grasses.

If this range is in excellent condition, it produces
an estimated 2,000 pounds of air-dry herbage per acre
In moist years and 1,500 pounds per acre in dry years.

Under heavy overgrazing, spike fescue, green needle-
grass, bluebunch wheatgrass, perennial forbs, and some
woody plants decrease. Western wheatgrass, Idaho fes-
cue, needle-and-thead, timber danthonia, big sagebrush,
forbs, and some woody plants increase, If overgrazing
is prolonged, Kentucky bluegrass, needleleaf sedge,
curlycup gumweed, broom snakeweed, leafy spurge,
spotted knapweed, and annuals, biennials, and exotics
make up a substantial part of the plant cover. The total
production of usable forage is greatly reduced by these
invading plants.

Proper grazing management, such as deferred-rotation
grazing and brush control, can be expected to maintain
or increase forage production and reducethe risk of
erosion on this site. Range seeding can restore severely
overgrazed areas, but generally this practice should not
be considered in areas where slopes are greater than 15

percent.

CLAYEY RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

“This range site consists of nearly level to strongly
sloping silty clay loams, clays, and clay loams. It is
on upland divides and foot slopes. Elevations range
from 3,200 to 4,500 feet,

The soils are deep to moderately deep and well
drained. Permeability is very slow, intake rate is moder-
ate, and available water capacity is low to high. Runoff
is slow to rapid.

The potential plant community is green needlegrass,
bluebunch wheatgrass, western wheatgrass, woody plants,
plains reedgrass, Sandberg bluegrass, big sagebrush,
perennial forbs, annual forbs, and annual grasses.

If this range site is in excellent condition, it produces
approximately 1,500 pounds of air-dry herbage per
acre in moist years and 900 pounds per acre in dr
years, Approximately 95 percent of this herbage 18
from plants that provide forage for cattle and sheep.

Under continued heavy grazing by cattle, green
needlegrass and bluebunch wheatgrass decrease. Western
wheatgrass, Idaho fescue, plains reedgrass, Sandberg
bluegrass, big sagebrush, and various perennial forbs
increase. If overgrazing is prolonged, tumblegrass,
curly gumweed, broom snakeweed, foxtail barley, an-
nual fescues and other annuals, and biennial herbaceous
forms make up a substantial part of the plant cover.
The total production of usable forage is greatly reduced
by these invaders.

Proper grazing management, such as deferred-rota-
tion grazing and brush control, can be expected to
maintain or increase forage production and reduce the
risk of erosion on this site. Range seeding can restore
severely overgrazed areas, but generally this practice
should not be considered in areas where slopes are
greater than 15 percent.
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CLAYEY RANGE SITE
(15 TO 19 INCHES PRECIPITATION)

This range site consists of gently sloping and strongly
slopin, soi%s that have a surface layer of clay loam or
silty clay loam and a subsoil of clay or clay loam. It
is on upland divides and fans. Elevations range from
4,500 to 6,500 feet.

Runoff is slow to mediuvm, and moisture intake is
moderately slow. The available water capacity is low
to high.

The potential plant community is green needlegrass,
Canby bluegrass, bluebunch wheatgrass, basin wildrye,
western wheatgrass, Idaho fescue, plains reedgrass, big
sagebrush, perennial forbs, annual forbs, and annual
grasses.

If this range site is in excellent condition, it produces
approximately - 2,500 pounds of air-dry herbage per
acre in moist years and 1,800 pounds per acre in dry
years. Approximately 90 percent of this herbage is from
plants that provide forage for cattle or sheep.

Under continued heavy grazing by cattle or sheep,
green needlegrass, little bluestem, bluebunch wheat-
grass, and basin wildrye decrease. Western wheatgrass,
Idaho fescue, plains reedgrass, big sagebrush, and vari-
ous perennial forbs and woody plants increase, If over-
grasz 1s prolonged, Kentucky bluegrass, foxtail barley,
needleleaf sedge, curlycup gumweed, broom snakeweed,
spotted knapweed, leafy spurge, Canada thistle, rabbit-
brush, annual fescues, and other biennial and exotic
plants make up a substantial part of the plant cover.
The total production of usable forage is greatly reduced
by these invaders.

Proper grazing management, such as deferred-rotation
grazing and brush control, can be expected to maintain
or Increase forage production and reduce the risk of
erosion on this site. Range seeding can restore severely
overgrazed areas, but generally this practice should not

be considered in areas where slopes are greater than 15
percent.

CLAYEY RANGE SITE
(20 TO 24 INCHES PRECIPITATION)

This range site consists of strongly sloping and steep
soils that have a surface layer and substratum of clay
loam or sandy clay loam. It is on uplands. Elevations
range from 4,500 to 6,000 feet. -

Runoff is slow to medium, and moisture intake i
moderate. The available water capacity is low to high,

The potential glant community is spike fescue, bearded
wheatgrass, slender wheatgrass, basin wildrye, mountain
brome, Columbia needlegrass, forbs, Idaho fescue, Letter-
man needlegrass, prairie junegrass, Canby bluegrass, big
sagebrush, and annual weeds and grasses.

If this range site is in excellent condition, it pro-
duces approximately 2,500 pounds of air-dry herbage
per acre 1n moist years annd 900 pounds per acre in dry
years. Approximately 90 percent of this herbage is from
plants that provide forage for cattle and sheep.

Under continued heavy grazing by cattle or sheep,
spike fescue, bearded wheatgrass, slender wheatgrass,
basin wildrye, mountain brome, Columbia needlegrass,
and perennial forbs and woody plants decrease. Idaho
fescue, Letterman needlegrass, prairie junegrass, Canby
bluegrass_, forbs, and big sagebrush increase. If over-
grazing is prolonged, cheatgrass, Kentucky bluegrass,
timothy, one-spiked danthonia, foxtail barley, curlycup
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gumweed, broom snakeweed, wyethia, leafy spurge, knap-
weed, and other annual, biennial, and exotic plants make
up a substantial part of the plant cover. The total gro-
duction of usable forage is greatly reduced by these
invaders.

Proper grazing management, such as deferred-rotation
grazing and weed control can be expected to maintain or
increase forage production and reduce the risk of ero-
sion on this site. Range seeding can restore severely
overgrazed areas, but generally this practice should not
be considered in areas where slopes are greater than 15

percent.
STONY RANGE SITE

(15 TO 19 INCHES PRECIPITATION)

This range site consists of gently sloping to very steep
soils that have a surface layer of stony loam and subsoil
and substratum of clay loam to gravelly clay loam. It is
on fans, terraces, and divides. Elevations range from
4,000 to 7,000 feet.

The intake of water is moderate to slow and available
water capacity is low. Runoff is slow to medium.

The potential plant community is basin wildrye,
prairie sandreed, green needlegrass, bluebunch wheat-
grass, perennial forbs, western wheatgrass, Idaho fescue,
needle-and-thread, woody plants, Canby bluegrass, an-
nual forbs, and annual grasses.

If this range site is in excellent condition, it produces
an estimated 1,800 pounds of air-dry herbage per acre
in moist years and 1,400 pounds in dry years. .

Under continued heavy grazing, basin wildrye, prairie
sandreed, green needlegrass, bluebunch wheatgrass, and
woody plants decrease. Western wheatgrass, Idaho fescue,
needle-and-thread, timber danthonia, Sandberg blue-
grass, shrubby cinquefoil, and forbs increase. If heavy
grazing is prolonged, cheatgrass, Kentucky bluegrass,
blue grama, broom snakeweed, curlycup gumweed, one-
spike danthonia, and other annuals, biennials, and ex-
otics make up a substantial part of the plant cover.
These invading plants greatly reduce the total produc-
tion of usable forage. .

Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production and reduce the risk of erosion on this site.
Numerous stones on the surface or steep slopes generally
preclude the operation of equipment required in range
seeding or brush control.

STONY RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

This range site consists of nearly level to steep soils
that have an extremely stony surface layer and very
stony and gravelly subsoil and substratum. It is on fans
and stream terraces. Elevations range from 4,000 to
7,000 feet. .

The intake of moisture is moderate to slow, .amd avail-
able water capacity is low to high. Runoff is slow to-
rapid. L

The potential plant community is bluebunch wheat-
grass, perennial forbs, woody plants, western wheatgrass,
needle-and-thread, prairie junegrass, plains muhly, forb
increasers, annual forbs, and annual grasses.

If this range site is in excellent condition, 1t produces
approximately 1,000 pounds of air-dry herbage per
acre in moist years and 700 pounds per acre in dry



128

years. Approximately 80 percent of the herbage is from
plants that provide forage for cattle and sheep.

Under continued heavy grazing by cattle and sheep,
bluebunch wheatgrass, green needlegrass, winterfat,
prairie sandreed, perennial forbs, and woody plants
decrease. Western wheatgrass, needle-and-thread, prairie
junegrass, plains muhly, big sagebrush, Sandberg blue-
grass, and forbs increase. If overgrazing is prolonged,
curlycup gumweed, foxtail barley, broom snakeweed,
and annual plants make up a substantial part of the
plant cover. The total production of usable herbage is
greatly reduced by these invaders.

Proper grazing management, such as deferred-rota-
tion grazing, can be expected to maintain or increase
forage production and reduce the risk of erosion on this
site. Numerous stones on the surface or steep slopes
generally preclude operation of equipment required in
range seeding or brush control.

LIMY RANGE SITE
(5 TO 9 INCHES PRECIPITATION)

Harvey loam, the only soil in this range site, is gently
sloping and has a surface layer of loam and underlying
-material of silty clay loam. This site is on stream terraces.

Permeability is moderate, available water capacity
is high, and runoff is slow or medium. The hazard of
erosion is slight.

The potential plant community is bluebunch wheat-
grass, green needlegrass, needle-and-thread, western wheat-
grass, Sandberg bluegrass, blue grama, threadleaf sedge,
woody plants, black sagebrush, and other sagebrush.

If this range site is in excellent condition, it produces
approximately 700 pounds of air-dry herbage per acre
in moist years and 400 pounds per acre in dry years.
Approximately 90 percent of the herbage is from plants
that provide forage for cattle and sheep.

Under continued heavy grazing by cattle and sheep,
bluebunch wheatgrass, green needlegrass, needle-and-
thread, and western wheatgrass decrease. Sandberg
bluegrass, blue grama, threadleaf sedge, big sagebrush,
silver sagebrush, black sagebrush, and birdsfoot sage-
brush increase. If overgrazing is prolonged, curlycup
gumweed, Kentucky bluegrass, foxtail barley, broom
snakeweed, and annual plants make up a substantial part
of the plant cover. The total production of usable forage
is greatly reduced by these invaders.

Proper grazing management, such as deferred-rotation
grazing and brush control, can be expected to maintain
or increase forage production and reduce the risk of
erosion on this site. Range seeding should be considered
only as a last resort in restoring areas where the site
has been severely overgrazed.

LIMY RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

This range site consists of nearly level to steep soils
that have a surface layer of gravelly loam or loam and
subsoil and substratum of very gravelly loam or gravelly
silty clay loam. It is on stream terraces and fans. Eleva-
tions range from 8,500 to 4,500 feet.

Runoff is slow to medium, and intake of moisture is
moderate. The available water capacity is very low.

The potential plant community is bluebunch wheat-
grass, perennial forbs, woody plants, western wheatgrass,
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needle-and-thread, prairie junegrass, plains muhly, forbs,
and annual grasses.

If this range site is in excellent condition, it produces
approximately 1,000 pounds of air-dry herbage per acre
in moist years and 700 pounds per acre in dry years.
Approximately 80 percent of this herbage is from plants
that provide forage for cattle and sheep. _

Under continued heavy grazing by cattle or sheep,
bluebunch wheatgrass, green needlegrass, winterfat,
prairie sandreed, perennial forbs, and woody plants
decrease. Western wheatgrass, needle-and-thread, prairie
junegrass, plains muhly, big sagebrush, Sandberg blue-
grass, and forbs increase. If overgrazing is prolonged,
curlycup gumweed, foxtail barley, broom snakeweed,
and annual plants make up a substantial part of the
plant cover. The total production of usable herbage is
greatly reduced by these invaders.

Proper grazing management, such as deferred-rota-
tion grazing, brush control, and range seeding, can be
expected to maintain or increase forage production and
reduce the risk of erosion on this site.

SHALLOW TO CLAY RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

This range site consists of strongly sloping and steep
clays that are no more than 20 inches thick over shale.
It is on uplands. Elevations range from 3,500 to 5,000
feet.

These soils are well drained and very slowly per-
meable. Intake of water is moderate, available water
capacity is very low, and runoff is rapid.

The potential plant community is western wheatgrass,
bluebunch wheatgrass, forbs, green needlegrass, woody
plants, plains reedgrass, Sandberg bluegrass, big sage-
brush, and annual grasses. -

It this range site is in excellent condition, it produces
approximately 700 pounds of air-dry herbage per acre
in moist years and 300 pounds per acre in dry years.
Approximately 90 percent of this herbage is from plants
that provide forage for livestock. '

Under continued heavy grazing, western wheatgrass,
bluebunch wheatgrass, little bluestem, green needlegrass,
and perennial forbs decrease. Idaho fescue, plains reed-
grass, Sandberg bluegrass, big sagebrush, forbs, and woody
plants increase. If overgrazing is prolonged, Kentucky
bluegrass, foxtail barley, red threeawn, needleleaf sedge,
curlycup gumweed, broom snakeweed, annual bromes,
and fescues make up a substantial part of the plant
cover. The total production of usable forage is greatly
reduced by these invading plants.

Proper grazing management, such as deferred-rotation
grazing and brush control, can be expected to maintain
or increase forage production and reduce the risk of
erosion on this site.

SHALLOW TO GRAVEL RANGE SITE
(15 TO 19 INCHES PRECIPITATION)

Only Alluvial land is in this range site. It is nearly.
level or gently sloping, is_gravelly and loamy, and
does not have distinct soil horizons. This site is on stream
terraces and narrow valley floors, Elevations range from
3,500 to 4,500 feet. The available water capacity is low.

The potential plant community is bluebunch wheat-
grass, woody plants, western wheatgrass, Idaho fescue,
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needle-and-thread, forbs, prairie junegrass, blue grama,
Sandberg bluegrass, and annual grasses.

If this range site is in excellent condition, it produces
approximately 1,500 pounds of air-dry herbage per acre
in moist years and 800 pounds per acre in dry years.
Approximately 95 percent of this herbage is from plants
that provide forage for livestock.

Under continued heavy grazing, bluebunch wheat-
grass, basin wildrye, perennial forbs, and woody plants
decrease. Western wheatgrass, Idaho fescue, needle-and-
thread, timber danthonia, prairie junegrass, blue grama,
Sandberg bluegrass, snowberry willows, aspen trees, and
forbs increase. If overgrazing is prolonged, foxtail bar-
ley, Kentucky bluegrass, needleleaf sedge, curlycup gum-
weed, broom snakeweed, and woody plants make up a
substantial part of the plant cover. The total production
of usable forage is greatly reduced by these invading
plants.

Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production on this site. Mechanical disturbance on the

site may result in accelerated erosion by scouring during
stream overflow.

SHALLOW RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

_This range site consists of gently sloping to steep loams,
silt loams, or clay loams no more than 20 inches deep over
shale or hard sandstone. It is on bedrock plains in the
uplands. Elevations range from 3,000 to 5,000 feet.

The soils are well drained and have slow to rapid
permeability. Runoff is medium and rapid, water intake
is moderate, and available water capacity is very low or
ow.

The potential plant community is bluebunch wheat-
grass, Indian ricegrass, perennial forbs, western wheat-
grass, needle-and-thread, prairie junegrass, plains
reedgrass, plains muhly, and blue grama.

If this range site is in excellent condition, it produces
approximately 1,000 pounds of air-dry herbage per acre
In moist years and 700 pounds per acre in dry years. Ap-
proximately 90 percent of this herbage is from plants
that provide forage for livestock.

Under continued heavy grazing, bluebunch wheatgrass,
Indian ricegrass, green needlegrass, and perennial forbs
decrease. Western wheatgrass, needle-and-thread, prairie
Junegrass, plains reedgrass, plains muhly, blue grama,
Sandberg bluegrass, and forbs increase. If overgrazing is
prolonged, Kentucky bluegrass, foxtail barley, red three-
awn, needleleaf sedge, curlycup gumweed, broom snake-
weed, annual bromes, and fescues make up a substantial
part of the plant cover. The total production of usable
forage is greatly reduced by the invading plants.

Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production and reduce the risk of erosion on this site.

SHALLOW RANGE SITE
(15 TO 19 INCHES PRECIPITATION)

This range site consists of gently sloping to steep loams,
clay loams, silt loams, channery loams, or channery clay
loams no more than 20 inches deep over shale and hard
sandstone or limestone. The site is on bedrock plains in
‘the uplands. Elevations range from 3,500 to 5,000 feet.

The 'soils are well drained and have slow to rapid
permeability. Water intake is moderate to rapid, available
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water capacity is low or very low, and runoff is slow to
rapid. .

The potential plant community is prairie sandreed,
green needlegrass, bluebunch wheatgrass, woody plants,
sedges, perennial forbs, western wheatgrass, Idaho fescue,
needle-and-thread, prairie junegrass, Sandberg bluegrass,
annual forbs, and annual grasses. i

If this range site 1s in excellent condition, it produces
approximately 1,800 pounds of air-dry herbage per acre
in moist years and 1,400 pounds per acre in dry years.
Approximately 90 percent of this herbage is from plants
that provide forage for livestock. ) .

Under continued heavy grazing, basin wildrye, prairie
sandreed, green needlegrass, bluebunch wheatgrass,
bearded wheatgrass, Canby bluegrass, sun sedge, and
perennial forbs decrease. Western wheatgrass, Idaho
fescue, needle-and-thread, prairie junegrass, Sandberg
bluegrass, big sagebrush, forbs, and woody plants increase.
If overgrazing is prolonged, Kentucky bluegrass, foxtail
barley, red threeawn, curlycup gumweed, broom snake-
weed, annual bromes, and fescues make up a substantial
part of the plant cover. The total production of usable
forage is greatly reduced by the invading plants. )

Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production and reduce the risk of erosion on this site.

DENSE CLAY RANGE SITE
(5 TO 9 INCHES PRECIPITATION)

Torchlight clay, the only soil in this range site, 1s
mainly strongly sloping, is dense, and is strongly alkaline
to very strongly alkaline throughout. The surface layer
consists of a crust 14 to 34 inch thick over moderate to
strong, very fine granular clay. It is underlain by mod-
erate, medium, prismatic clay that extends to a depth of
13 inches. Below this is massive clay. This site is on fans
and foot slopes. o i

Runof! is rapid, and permeability is slow. The available
water capacity is moderate.

The potential plant community is western wheatgrass,
green needlegrass, fourwing saltbush, Nuttall saltbush,
Sandberg bluegrass, birdsfoot sagebrush, black sagebrush,
forbs, woody plants, and annual grasses. )

If this range site is in excellent condition, it produces
approximately 600 pounds of air-dry herbage in moist
years and 300 pounds per acre in dry years. Approxi-
mately 95 percent of this herbage is from plants that
provide forage for sheep and cattle.

Under continued heavy grazing, western wheatgrass,
green needlegrass, fourwing saltbush, and Nuttall salt-
bush decrease. Sandberg bluegrass, birdsfoot sagebrush,
low sagebrush, rabbitbrush, horsebrush, and other woody

plants increase. Curlycup gumweed, foxtail barley, broom

snakeweed, annuals, and bromes make up a substantial
part of the plant cover. The total production of usable
forage is greatly reduced by these invaders. )
Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production and reduce the risk of erosion on this site.

DENSE CLAY RANGE SITE
(16 TO 14 INCHES PRECIPITATION)

Only Allentine clay loam, 2 to 4 percent slopes, is in
this range site. It is a gently sloping soil that has a sur-
face layer of clay loam and subsoil and substratum of
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clay loam or clay. This site occupies fans, stream terraces,
gn valley floors. Elevations range from 3,500 to 4,000
eet.

Runoff is medium, intake of moisture is moderately
slow, and available water capacity is moderate.

The potential plant community is western wheatgrass,
green needlegrass, plains reedgrass, Sandberg bluegrass,
squirreltail, forbs, annual grasses, and big sagebrush,

If this range site is in excellent condition, it produces
approximately 900 pounds of air-dry herbage per acre in
moist years and 600 pounds per acre in dry years. Ap-
proximately 90 percent of this herbage is from plants
that provide forage for cattle and sheep.

Under continued heavy grazing by cattle or sheep,
western wheatgrass, green needlegrass, and winterfat
decrease. Plains reedgrass, Sandberg bluegrass, squirrel-
tail, saltgrass, and forbs increase. If overgrazing is pro-
longed, foxtail barley, curlycup gumweed, broom snake-
weed, and annuals make up’a substantial part of the plant
cover. The total production of usable forage is greatly
reduced by these invaders.

Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production and reduce the risk of erosion on this site.

THIN BREAKS RANGE SITE
(10 TO 14 INCHES PRECIPITATION)

This range site consists of steep or very steep areas of
limestone, sandstone, and shale outcrops and a few nar-
row, winding remnant ridges and benches, in a stairstep
effect, of shallow soils. Soils on the ridges and benches be-
tween the outcrops afford the only grazing on this site.

Runoff is rapid, and the intake of water is very slow.
Available water holding capacity is low, and the hazard
of erosion is severe.

The potential plant community is bluebunch wheat-
grass, green needlegrass, western wheatgrass, forbs, woody
plants, big sagebrush, and needle-and-thread.

If this range site is in excellent condition, it produces
an estimated 800 pounds of air-dry herbage per acre in
moist years and 500 pounds per acre in dry years. Ap-
proximately 80 percent of this herbage is from plants
that provide forage for livestock.

Under continued heavy grazing by livestock, bluebunch
wheatgrass, green needlegrass, western wheatgrass, forbs,
and some woody plants decrease. Big sagebrush, juniper,
forbs, and other woody plants increase. If heavy grazing
is prolonged, annuals and forbs make up a substantial
part of the plant cover. The total production of usable
forage is greatly reduced by these invaders.

Proper grazing management, such as deferred-rotation
grazing, can be expected to maintain or increase forage
production and reduce the risk of erosion on this site.

Use of the Soils for Wildlife ®

Big game animals in Carbon County Area are antelope,
bear, bighorn sheep, mule and white-tailed deer, elk, and
Rocky Mountain goats. The Rocky Mountain goats are an
introduced species in the Area; the rest are native. All
but, antelope are in the wooded or mountainous areas of
the county.

*Louts M. Moos, biologist, Soil Conservation Service, helped
prepare this section.
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Native upland game birds are the blue, ruffed, sage,
and sharp-tailed grouse. Introduced species are gray
(Hungarian) partridge, chukar partridge, ring-necked
pheasant, and Merriam’s turkey. Pheasants, gray part-
ridge, and chukar are associated with open cropland or
nearby grassland habitat. Sage grouse are in rangeland
areas having a cover of sagebrush. Blue and ruffed grouse
are mountain species. Sharp-tailed grouse require some
woody cover in the habitat, especially in winter.

Important waterfowl are Canada geese and ducks.
Mallard ducks are the most plentiful. In smaller num-
bers are blue-winged and green-winged teal, pintail,
shoveler, widgeon, and common mergansers and golden-
eye. Ducks require marshes and farm ponds for breeding
areas. They usually nest near water or marshy areas.
Canada geese, common merganser, and common and Bar-
row’s goldeneye are usually associated with river or
creek areas.

Fur-bearing animals in the Area are marten, mink,
muskrat, otter, and beaver. Predators are coyote, red fox,
mountain lion, weasel, skunk, bobcat, owls, hawks, and
eagles. Golden eagles nest in the Area. Nongame species
are rock chucks, pocket gophers, ground squirrels, pine
squirrels, chipmunks, raccoons, porcupines and cottontail,
jack, and snowshoe rabbits,

The Area provides habitat for numerous species of
song and insectivorous birds. Some birds are permanent
residents, some are summer residents and raise their
young in the Area, and some migrate through the Area
in spring and fall. A few species are present only in
winter. All are an important part of the fauna of the
county.

Fish' in the Area generally are cold water species, in-
cluding brook, brown, cutthroat, golden, and rainbow
trout. Brook, golden, and gray trout generally are in
high mountain lakes. The new reservoir on the Big Horn
River contains crappie, lake trout, perch, and walleye.
Species best suited for stocking farm ponds are brook
and rainbow trout.

Formation and Classification
of the Soils

This section describes the factors of soil formation and
explains how these factors have affected the soils of the
Carbon County Area. It also defines the system of classi-
fication currently used and classifies the soils in the sur-
vey area according to that system.

Factors of Soil Formation

Soil is a natural body on the earth’s surface in which
plants can grow. In the Carbon County Area, it consists
mainly of mineral material, air, and water and is only
about 1 to 4 percent organic material. The major factors
that cause differences in soil properties, even within short
distances in the same locality, result from the integrated
effect of climate and living matter acting on earthy
parent material as conditioned by relief over long periods
of time. The influence of each soil-forming factor on the
soils of this survey area is described on the pages that
follow.
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Climate

Climate, an active force in the formation of soils, is
determined mainly by temperature and precipitation. Ero-
sion and alternate freezing and heating cause rocks to
break into smaller fragments that usually continue to
weather at a faster rate. The weathered material is fur-
ther broken down by chemical reactions. In the Carbon
County Area, precipitation ranges from less than 6
inches annually, in the driest part, to more than 24 inches
in the wettest part. Temperatures are low in all sections
of the survey area in winter, but differ significantly at
different elevations in spring, summer, and autumn. In
the driest and warmest parts of the survey area are soils
of the Aridisol order, such as those of the Bowbac series.
In cooler, moister parts are soils of the Mollisol order,
such as those in the Redlodge series. :

Living organisms

Living organisms also are active in the formation of
soils. Organic matter is the main source of the dark color
in the surface layer. Fungi and algae are among the
earliest inhabitants of rock material that contribute to
the weathering of rocks. As the rocks weather, soils grad-
ually begin to form. Grasses, shrubs, and trees eventually
grow and support animal life and other kinds of plants,

The kinds of plants and animals present largely deter-
mine the kinds and amount of organic matter added to
the soil and how this matter is incorporated with the
mineral part of the soil. Roots, rodents, and insects pene-
trate the soil and influence its structure. Leaves, roots, and
whole plants remain in the surface layer where they are
changed to humus by micro-organisms, chemicals in the
soil, and insects.

The vegetation in the survey area ranges from short
and mid grasses and shrubs in most areas to ponderosa
pine and juniper trees in the mountains.

Parent material

Soils of the Carbon County Area formed from a
variety of parent materials. Some formed in residuum
weathered from sandstone, shale, limestone, and granite.
Others formed in alluvium weathered from these ma-
terials. Castner and Travessilla soils formed in residuum
weathered from sandstone. Midway and Razor soils
formed in residuum weathered from clayey shale. Lap
and Hanson soils formed in residuum weathered from
limestone. Woodrock soils formed in residuum weathered
from granite. Fort Collins, Glenberg, Lohler, and Mar-
tinsdale soils formed in alluvium weathered from a

variety of materials., Some soils in the survey area, for .

example, the Allentine and Hydro soils, acquired excess
amounts of salt and sodium from their parent material.
The salts and sodium make these soils saline or alkaline

and limit the kinds and numbers of plants that can be
‘grown.

Topogfaphy

Topography, or relief, through its effect on drainage
and erosion has had an important effect on soil formation
in the Carbon County Area. In the eroded uplands, run-

off water has carved deep valleys that have many branches
into the bedrock. The rugged relief contracts sharply with
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the smooth, low relief of the terraces and flood plains in
the river valleys,

In the uplands, erosion continues at a rate generally
proportional to the steepness of slope. The depth of soil
over bedrock and the number and distinctness of soil hori-
zons are directly related to the rate of erosion. Where
erosion is rapid, most of the soil material is removed be-
fore distinet soil horizons can form. An example is the
Midway soil, which is moderately steep or steep, has little
or no profile differentiation, and is shallow over shale
bedrock. In the less steep areas, soils such as those of the
Nunn series formed. These soils are nearly level or gently
sloping, have strong profile differentiation, and are deep
over bedrock.

Time

The effect of time on soil formation in the Carbon
County Area is more pronounced on the gently sloping
uplands than on the recent flood plains.

Soils are sometimes referred to as young or mature.
The age of a soil is measured in part by the thick-
ness of the A horizon, the content of organic matter and
of clay, the depth to which soluble materials are leached,
and the form and distribution of calcium carbonate,
gypsum, and other salts in the soil. o

Lohler silty clay loam, & soil of the Entisol order, is an
example of a young soil. It formed in alluvium on a flood
plain adjacent to a flowing stream. It contains little organic
matter and therefore has not formed a distinet A horizon,
and it hags little or no clay accumulation or translocation

- of carbonates and has not formed a B2 horizon or Ceca

horizons.

Work soils formed in parent material similar to but
much older than that of Lohler silty clay loam. They
formed in old alluvium on uplands and are mature soils of
the Mollisol order. They contain enough organic matter
to have a dark-colored A horizon. Also, they have a dis-
tinet clay accumulation in a B2t horizon, and nearly all
the carbonates have been leached from the A and B
horizons. ‘

Classification of the Soils

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (4) and later revised (3). The system
currently used was adopted for general use by the Na-
tional Cooperative Soil Survey in 1965 and supplemented
in March 1967 and September 1968 (6). This system is
under continual study, and readers interested in the de-
velopment of the system should refer to the available
literature (2). ) o

Table 6 shows the classification of each of the soil series
represented in the Carbon County Area according to the
current system. This system defines classes in terms of
observable or measurable properties of soils. The prop-
erties chosen are primarily those that permit the grouping
of soils that are similar in genesis. The classification 1s
designed to encompass all soils. It has six categories. Be-
ginning with most inclusive, they are the order, suborder,
great group, subgroup, family and series. These are briefly.
defined in the following paragraphs.
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TABLE 6.—So1l series classified according to the current system of classification

Series Family Suborder Order
AbaC . Loamy, mixed (calcareous), frigid, shallow.______._.________ Typic Ustorthents. .. _._______ Entisols.
Absarokee. ......__. Fine, montmorillonitie_ - _ ______ ... __. Typic Argiborolls._____________ Mollisols.
Adel. . ___________ Fine-loamy, mixed e Pachic Cryoborolls____._________ Mollisols.
Allentine_ . ____.__.. Fine, montmorillonitic, mesic_ - .. ._._____ Haplustollic Natrargids_ - ______ Aridisols.
Alice. _____________. Coarse-loamy, mixed, mesic. - - .ol Aridic Haplustolls_ __._._____ ~_| Mollisols.
Armington..__...____ Very fine, mixed o Vertic Haploborolls_ .- - _...__ Mollisols.
Bearmouth__________ Sandy-skeletal, mixed___________ ... Typic Cryoborolls_ .. _.___._____ Mollisols.
Bowbac..oo_._____. Fine-loamy, mixed, mesic______ ... _____ Ustollic Haplargids_ - _____.____ Aridisols.
Bynum_____________ Fine-loamy, mixed. . e Typic Cryoborolls_ . ______.___ Mollisols.
Cabba__._________.. Loamy, mixed (calcareous), frigid, shallow________.__________ Typic Ustorthents.________.___ Entis 1s.
Castner._____.______ Loamy-skeletal, mixed__________________ ... __ Lithic Haploborolls_ .. ._._____ Mollisols,
Charlos______.____.. Fine-loamy over sandy or sandy-skeletal, mixed . .___________ Argic Cryoborolls______________ Mollisnls
Colby .- Fine-silty, mixed (calcareous), mesic____________...________ Ustic Torriorthents.______.____ Entisols
Duncom '_._________ Loamy-skeletal, carbonatic. . ... .o oo o_____.. Lithic Cryoborolls__________.__ Mollisots
Fort Collins..___._._ Fine-loamy, mixed, mesic___ .. __l_ oo ______ Ustollic Haplargids_____._____. Aridisol
Glenberg. .. ___._._ Coarse-loamy, mixed (calcareous), mesic___.._._.___________ Ustic Torrifluvents. . ______.__ Entisols.
Hanson...____.__... Loamy-skeletal, carbonatie._______________________________ Calcic Cryoborolls._____.__.... Mollisols.
Harvey ... __.._.. Fine-loamy, mixed, mesic.___ ... Ustollic Calciorthids. .. ______ Aridisols.
Haverson____._____._ Fine-loamy, mixed (calcareous), mesic___________.___.____._ Ustic Torrifluvents_ ____._._.___ Entisols.
Heath. ... ________. Fine, montmorillonitie. - _________________________________ Argic Cryoborolls._..___.____.. Mollisols.
Heldt. . . ________._ Fine, montmorillonitic, mesic_ - - ______________ .. _______ Ustertic Camborthids.__._.._.. Aridisols.
Hydro___._.__.___.__ Fine, montmorillonitic, mesic- ... ____ . ... ______ Glossic Ustollic Natrargids_ ____ Aridisols.
Kyle. .. ___._. Very-fine, montmorillonitie, mesie_ _ .. _________.._._______ Ustertic Camborthids__________ Aridisols.
La Fonda___________ Fine-loamy, mixed, mesic_______________________________.__ Ustollic Camborthids. - _._.____ Aridisols.
Lambeth.___________ Fine-silty, mixed (calcareous), frigid- _.__.__ . .. __.___..__ Ustic Torriorthents.______._____ Entisols.
Lap.o ... Loamy-skeletal, carbonatic_ ... _ . . _________. Lithic Caleiborolls____.._._____ Mollisols.
Larim_____________. Loamy-skeletal, mixed, mesic .- .- .o _____ Ustollic Haplargids_._______.___ Aridisols.
Lisam..________._____ Clayey, montmorillonitic, nonacid, frigid, shallow._.___.______ Ustic Torriorthents..__________ Entisols.
Lismas_ .. _.___.__.. Clayey, montmorillonitic (calcareous), mesic, shallow________ Ustic Torriorthents_._.._._____ Entisols.
Lohler..___.___.__._. Fine, montmorillonitic (calcareous), frigid._._____________._ Typic Ustifluvents. ... _._..__. Entisols.
Macar____ . _.__.__._. Fine-loamy, mixed, frigid__ ... ___________._____.____ Typic Ustochrepts________._____ Inceptisols.
Marias_ . ____._._.__ Fine, montmorillonitic (calcareous), frigid___________________ Ustertic Torriorthents________._| Entisols.
Martinsdale_.___.__. Fine-loamy, mixed____ . _ ... Typic Argiborolls._______.___._ Mollisols.
Maurice_ ___________ Loamy-skeletal, mixed . ... Typic Cryohorolls_____________ Mollisols.
Mayflower__________ Fine, montmorillonitic_____________ . ____._______________ Argic Pachic Cryoborols_______ Mollisols.
McRae___.___.___._ Fine-loamy, mixed, mesic...____ . ...___.._ Ustollic Camborthids. _._._._._ Aridisols.
Midway.___.______._ Clayey, montmorillonitic (calcareous), mesic, shallow________ Ustic Torriorthents._____.____.__ Entisols.
Nelson_____________ Coarse-loamy, mixed (calcareous), mesic..__..___..._..____. Ustic Torriorthents____._____._ Entisols.
Neville..__________. Fine-loamy, mixed (calcareous), mesic.__________.__________ Ustic Torriorthents._____._____ Entisols.
Nihill L _____________ Loamy-skeletal, mixed (calcareous), mesic.._.__ e Ustic Torriorthents__ ... .______ Entisols.
Nunn..______.______ Fine, montmorillonitic, mesic_ - ... .. _________...___ Aridic Argiustolls____._______.__ Mollisols.
Olney._.________._. Fine-loamy, mixed, mesic...______.____________._____.._._.._.. Ustollic Haplargids_ - __..__..__ Aridisols.
Peritsa_ .. __________ Fine-silty, mixed . - __ . elooo_. Typic Haploborolls..__________ Mollisols.
Razor.___.________._ Fine, montmorillonitic, mesic_ _ - ______________ _ . _________ Ustollic Camborthids___.______ Aridisols.
Redlodge. __________ Fine, mixed___ .- Cumulic Cryaquolls.. . ________.. Mollisols.
Reeder____________. Fine-loamy, mixed ___________________________ ... Typic Argiborolls_.____________ Mollisols.
Rentsac__________.. Loamy-skeletal, mixed (calcareous), frigid_ __ .. ____________ Lithic Ustic Torriorthents.__... Entisols.
Romberg. .. ________ Loamy-skeletal, mixed, mesic_ _.______________.___________ Ustollic Haplargids_..__________ Aridisols.
Rottulee..__________ Fine-loamy, mixed._...____ . Typic Haploborolls. . ____._____ Mollisols.
Ryorp..____________ Coarse-loamy, mixed________ .. . ______ o ____ Typic Cryochrepts...______.... Inceptisols.
Sebud._____.________ Loamy-skeletal, mixed_ ________ .. __________._______._.. Typic Cryoborolls__.__________ Mollisols.
Shane__.__________. Very-fine, montmorillonitic_ _ _ _.______._____._..__.____.__ Abruptic Argiborolls.__________ Mollisols.
Sicklesteets_ . _._____ Fine, mixed ___ _____ o iioo- Typic Cryoboralfs.____________ Alfisols.
Sinnigam. _________. Clayey-skeletal, mixed . . _ ... _ oo _oo_____ Lithic Argiborolls.. _._________ " Mollisols.
Spearfish__.________. Loamy, mixed (calcareous), mesic, shallow__.___.__._______.._ Ustie Torriorthents._______ —___| Entisols.
Stormitt______._____ Loamy-skeletal, carbonatic, mesic_ - ______.____.___________ Ustollic Calciorthids__.________ Aridisols.
Stutzman____.____._ Fine, montmorillonitic (calcareous), mesic__________________ Typic Torriorthents_ - _________ Entisols.
Tarrete.____________ Very-fine, mixed. ... oo eeciiiiaes Vertic Cryoborolls____._.______ Mollisols.
Tarrete 2. ___.___... Very-fine, mixed ____ _ . _______ o ______ Argic Cryoborolls______________ Mollisols.
Teton__._________.. Fine-loamy, mixed___________ e Typic Cryoborolls_________ ----| Mollisols.
Thedalund. __...____ Fine-loamy, mixed (calcareous), mesic..___ ..o ... Ustic Torriorthents.._.._______ Entisols.
Thiel_._______.______ Loamy-skeletal, mixed_ .. __________ oo e_o.- Argic Cryoborolls._.____.______ Mollisols.
Thurlow____________ Fine, montmorillonitic, mesic_ _ _ _ _________ oo Ustollic Haplargids_ ... ... Aridisols.
Tiban______________ Loamy-skeletal, mixed. . . _ioeeo___. Typic Cryoborolls_____________ Mollisols.
Toluea_ .. _._.____ Fine-loamy, mixed, mesic_._________________ .. ....______ Ustollic Haplargids_ .- _____ Aridisols.
Tonra_________.____ Fine-loamy over sandy or sandy-skeletal, mixed, mesic.______ Ustollic Caleiorthids._______... Aridisols.
Torchlight___.______ Fine, montmorillonitic (calecareous), mesie. . __ ... __.__ Vertic Torriorthents. ... ____ Entisols. -
Trapper_. ... ___.. Fine-loamy, mixed_._____________________________________ Typic Cryoboralfs____________. Alfisols.
Travessilla__________ Loamy, mixed (calcareous), mesic_ - ______ .. .. __________ Lithic Ustic Torriorthents______ Entisols.
Twin Creek.____._____ Fine-loamy, mixed____ ___ . oo . Typic Haploborolls____________ Mollisols.
Vona.__________.._. Coarse-loamy, mixed, MesiC____ .o meccaaaaaao Ustollic Haplargids_ - .. .______ Aridisols.

See footnotes at end of table.
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TaBLE 6.—S01l series classified according to the current system of classification—Continued

Series Family Suborder Order
Wayden__._.________ Clayey, montmorillonitic (calcareous), frigid, shallow._______ Typic Ustorthents_____________ Entisols.
Windham.___________ Loamy-skeletal, carbonatic__ _____________________________ Typic Caleiborolls_____________ Mollisols.
Woodrock._________ Fine-loamy, mixed______________________ . _______. Typic Cryoboralfs. _____.______ Alfisols.
Work_ . __________. Fine, montmorillonitie_ . _________________________________ Typic Argiborolls______________ Mollisols.
Wormser. _________. Fine, montmorillonitic, mesic____________________________. Aridic Argiustolls____________._ Mollisols.
Yegen .. ___________ Fine-loamy, mixed.__.___________________.___________.____ Typic Argiborolls______________ Mollisols.

! The Duncom soils in this survey area are taxadjuncts to the Duncom series. They contain more coarse fragments than is defined as

the range for the series.

* The Tarrete soils in this survey area are taxadjuncts to the Tarrete series. The classification shown is that of the taxadjunct, not of

the series.

Order—Ten soil orders are recognized. The differentiae
for the orders are based on the kind and degree of the
dominant sets of soil forming processes that have gone on.
Each order is named with a word of three or four syllables
ending in sol. An example is Mollisol.

Suborder—Each order is divided into suborders that
are based primarily on properties that influence soil
genesis and that are important to plant growth, or were
selected to reflect what seemed to be the most important
variables within the orders. The names of suborders have
exactly two syllables. The last syllable indicates the order.
An example is Aquoll (A4gu, meaning water, plus oZZ,
from Mollisol).

Great group—Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons,
soil moisture and temperature regimes, and in base status,
The names of great groups have three or four syllables
and end with the name of a suborder. A prefix added to
the name suggests something about the properties of the
soil. An example is Cryaquoll (Cry, meaning cold, plus
aquoll, the suborder of Mollisols that have an aquic mois-
ture regime).

Subgroup.—Each great group is divided into three
kinds of subgroups: The central (typic) concept of the
great groups (not necessarily the most extensive sub-
group) ; the intergrades, or transitional forms to other
orders, suborders, or great groups; and extragrade sub-
groups that have some properties that are representative
of the great groups but that do not indicate transitions to
any other known kind of soil. The names of subgroups
are derived by placing one or more adjectives before the
name of the great group. The adjective Typic is used for
the subgroup that is thought to typify the great group.
An example is Typic Cryaquolls.

Family—Families are established within each sub-
group, primarily on the basis of properties important to
the growth of plants or properties significant in engineer-
ing. Among the properties considered are particle-size dis-
tribution, mineral content, reaction, soil temperature,
thickness of horizons, consistence, permeability, and slope.
A family name consists of the name of a subgroup and a
series of adjectives. The adjectives are the class names
for particle size, mineral content, reaction, and so on, that
are used as family differentiae. An example is Type
Ustorthents—loamy, mixed (calcareous), frigid, shallow.

Series—The series is a group of soils that have major
horizons that, except for texture of the surface layer, are
similar in important characteristics and arrangement in
the profile. A series is given the name of a geographic lo-
cation near the place where that series was first observed
and mapped. (See the section “How This Survey Was
Made.”)

General Nature of the Area

Carbon County was created March 4, 1895, from parts
of Park and Yellowstone Counties. Red Lodge became the
county seat in a general election of 1896. The survey area
consists of that part of Carbon County north and east of
the Beartooth Mountains. It has a land area of 1,675
square miles and a population of 8,317. About 3,525 live
on farms, and 4,795 live in towns or villages. The popula-
tion ranges from 15 to 452 persons in the smaller com-
munities to 824 in Bridger and 2,278 in Red Lodge.

Coal mining in the Area began 1n 1877 near Red Lodge
and Bear Creek and ended with the use of diesel and elec-
tric trains. Numerous small communities sprang up
around the coal mines and near the more fertile soils in
the valleys. Coal was the major source of income until
1957 when the coal mines closed. )

Between 1900 and 1915, oil was discovered in Elk Basin
and Dry Creek. Numerous pipelines cross the county de-
livering oil and gas chiefly to foundries outside the Area
and to the various communities in the Area.

Stock raising became a major enterprise in_ the early
1900’s. Cash crops were raised mainly to supplement in-
come from livestock. Since the closing of the coal mines,
livestock raising and cash crops have become major
sources of income in the Area.

Small communities were settled throughout the Clarks
Fork Valley and Rock Creek and Ros.ebud.Valleys. The
area is served by a railroad, two major highways, and
two secondary highways. The highways are all weather
roads. Billings, a major shipping and industrial area, is
about a 1%4-hour drive from the Area. g

In summer, numerous recreational facilities are avail-

‘able, mainly dude ranches, fishing and boating areas, and

mountain retreats. Yellowstone National_ Park is about a
2-hour drive from the Area. Areas for winter sports, such
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as skiing, ice fishing, skating, and snowmobile and cutter
racing, are numerous.

Farming is the most important source of income to the
residents of the survey area. Livestock production, once
the dominant farming activity, is still carried on to a
great extent. The trend is toward smaller farms, however,
and diversified farming has gained in importance as irri-
gation projects have developed.

Climate *

The Carbon County Area has a continental climate,
modified by the pattern and contours of the mountains,

‘Prepared by GraysoN V. CorbrLL, JR., climatologist for Mon-
tana, National Weather Service, U.S. Department of Commerce,
Helena.
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valleys, and plains, Elevation and the direction of slopes
affect both precipitation and temperature. Tables 7, 8,
and 9 show temperature and precipitation data, average
monthly and annual amounts of snowfall at several
weather stations, and the probabilities of freezing tem-
peratures on specified dates.

Precipitation varies, particularly across the mountain-
ous parts of the county. Annual averages range from a
maximum of about 70 inches near the headwaters of the
East Rosebud and Clarks Fork Rivers to less than 6
inches along the Clarks Fork south-southwest of Belfry.

"Only about 30 miles separate these two areas. The Belfry

section of the Clarks Fork Valley, in the “rain shadow”
of the very high mountains, is probably the driest sec-
tion of Montana. Northward from the mountains precip-
itation also decreases to less than 14 inches near the
Yellowstone River.

TABLE 7.—Temperature and precipitation data
Bridger, 1942-1969; elevation 3,680 feet

Temperature Precipitation
1 year in 10 2 years in 10 3 years in 10 4 years in 10
Month Average | Average | Average | Average | Average| will have— will have— will have— will have—
dsily daily monthly | monthly | monthly|
maximum | minimum | maximum | minimum | total
Less | More | Less | More | Less More Less | More
than— | than— | than— | than— | than— } than— | than— | than—
F. F, F. F. In. In. In, In. In, In. In. In. In.
January____| 34 11 54 —15 0.5 0.1 1.1 0.3 0.8 0.3 0.5 0.4 0.4
February__. 41 17 60 -7 .3 .1 .6 .2 .5 .2 .4 .2 .4
March_.... 47 21 69 -3 .6 .3 1.2 .3 .9 .4 .8 .4 .6
April _____. 61 32 79 17 1.4 .2 2.8 .5 2.1 .8 1.7 1.0 1.3
AY e 70 41 87 28 1.7 .6 2.6 1.0 2.5 1.1 1.9 1.4 1.8
June__..___ 77 48 94 36 2.3 .5 5.1 .8 3.5 1.4 2.7 1.7 2.3
July...._-. 88 53 99 43 .6 .2 1.5 .2 1.1 .4 .9 .5 .6
August_____ 87 51 98 40 .8 .1 2.2 .2 1.4 .4 1.0 .4 .8
September.__ 75 43 92 30 1.2 .2 2.6 .5 1.7 .6 1.4 .8 1.2
October_. __ 65 35 82 20 .8 .2 2.0 .2 1.3 .3 1.0 .5 .8
November. . 47 25 66 2 .6 .1 1.2 .3 1.0 .4 .7 .4 .6
December._ _ 39 17 57 —8 .4 .1 .8 .2 .5 .3 .5 .4 .4
ear._ ... 61 33 1100 2 -21 11. 2 7.5 15.8 8.9 14.1 9.7 12. 5 10. 1 12, 0
Red Lodge, 1940-1969; elevation 5,575 feet

January.___ 33 11 53 —15 1.2 0.2 3.0 0.6 1.8 0.7 1.5 0.8 1.0
February.__. 36 14 55 -9 1.0 .3 2.1 .6 1.7 .6 .9 T .7
March____. 40 17 60 -7 1.9 .8 3.2 1.1 2. 8 1.4 2.2 1.6 1.6
April______ 51 28 70 11 3.4 1.0 6.5 1.6 5.1 2.1 4.8 2.5 4.6
S 61 37 78 23 3.3 1.6 5.9 1.9 3.9 2.7 3.9 3.0 3.3
June____.__ 67 43 84 32 3.5 1.1 6. 8 1.6 5.5 2.0 4.5 2.8 3.7
July___..__ 79 50 90 38 1.3 .4 3.4 .8 1.7 7 1.5 .9 1.1
August_____ 77 49 90 36 1.2 .4 2.0 .6 1.9 .8 1. 4 1.0 1.3
September.__ 66 41 84 26 2,2 7 4.5 1.0 2.7 1.4 2.4 1.7 2.3
QOctober. . __ 57 33 75 17 1.3 .3 2.8 .4 2.1 .6 1.8 1.2 1.4
November.. 43 22 61 0 1.6 .2 2.7 .6 2.3 .9 2.0 1.2 1.8
December... 37 16 55 -7 .9 .3 1.5 .5 1.2 .6 1.1 .8 .9
Year_____ 54 30 192 32 —-23 22. 8 17.8 | 27.8 19.4 | 26.4| 20.0| 240 21. 7 23. 9

! Average annual highest temperature.

1 Average annual lowest temperature.
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TaBLE 8.—Average monthly and annual snowfall

135

Station January | February | March | April | May | June | July |August{September| October November | December | Annual
’ In. In. In. In. In. In. In. In. In. In. In. In. In.
Bridger. . _ ... 7 5 7 5 O] M O] ® 1 2 4 6 37.
Edgar (9 SE)___| 10 9 14 14 4 11 ® ) 1 6 10 10 79
Joliet . ______.._ 10 7 10 8 1 ® 0 Q) ® 2 7 9 54
Red Lodge.__-- 17, 13 22 22 5 1 0 0 7 15 14 119
1 Trace.
TABLE 9.—Probability of last freezing temperatures in spring and first in fall
Dates for given probability and temperature
Station Probability
24° F. or lower | 28° F. or lower | 32° F. or lower
Spring:
Bridger_ . __ . __.__. 1 yearin 10 later than_ ________._. e m—m————— May 3 May 17 June 6
Red Lodge. .- ________ 1 yearin 10later than_ ___ ____________ . ________ May 20 Junel - June 22
"Bridger_ _ ... 2 yearsin 10later than_____________________.___ .| April 27 May 11 May 31
Red Lodge_ .- _.__.____. 2 yearsin 10laterthan________________________.__| May 14 May 26 June 16
Bridger. _ _ . ______ 5 years in 10 later than_ _ _ _______________._______. April 16 April 30 May 20
Red Lodge_ - ..o ..__.__. 5 yearsin 10 later than_ ____________.____________. ay 3 ay 15 June 5
Fall: ’ .
Bridger_ . ... . ___._. 1 yearin 10 earlier than________ ... ___________.__ October 2 September 14 | September 7
Red Lodge - - oo __.. 1 yearin 10 earlierthan_________ . __ . ____________ September 22 { September 11 | September 2
Bridger_ . _____ . _______.. 2 years in 10 earlier than__ . _.__________._________ October 7 September 20 | September 12
Red Lodge. ... ____. .2 years in 10 earlier than________. e September 27 | September 16 | September 7
Bridger. . . ... 5 years in 10 earlier than_ . _ ______________________ October 18 October 1 'September 23
Red Lodge_ .- oo ... 5 years in 10 earlier than_________________________ October 7 September 26 | September 17

During the cold season nearly all precipitation falls
as snow. At the lower elevations snow seldom remains on
the ground long, but in the mountains and foothills it
begins accumulating in November in most years and
reaches its greatest depth and water content in April
or early May. The melting of these mountain snowpacks
in spring and early in summer contributes to the stable
and usually plentiful runoff in most years in the survey
area and in the other parts of the Northern Rocky
Mountain country. This runoff assures a plentiful supply
of water along all principal drainageways in midsum-
mer when water needs are greatest. Occasionally, heavy
rains late in May or June coincide with periods of peak
runoff, and about 1 year in 10 this combination causes
some stream overflow. :

Steady rains can occur in any year during the April
to June period, but precipitation in summer is almost
always showery. Cold season snows tend to be heaviest
late in fall or early in spring. For example, the heaviest
snowfall at Red Lodge occurs in March and April. Aver-
age annual snowfall in the mountains is estimated at
several hundred inches. It decreases to less than 50
inches a year in the lower northern parts of the survey
area. About the first of May at the higher elevations, the
average depth of snow is 150 inches.

The range in temperature across the Carbon County
Area is fairly large. Average temperature in the moun-

tain country southwest of Red Lodge is probably less
than 40° F. Along the Yellowstone River, it reaches
about 47°. Summertime warmth is fairly steady and
seldom reaches an oppressive level. At Red Lodge, for
example, in a sample 30-year period, the temperature
rose to 90° or higher on an average of only 3 days per
year, but at lower elevations the average was as much
as 20 to 25 days. Also at Red Lodge, during the same
30 years, the temperature dropped to zero or lower on
an average of only 26 days a year, The frost-free season
at Red Lodge is about 104 days, from June 5 to Septem-
ber 17, but along the Yellowstone River, it can extend
to 130 days. For hardier crops that can withstand a
temperature as low as 24° for short periods, the growing
season is as long as 180 days in the more favorable loca-
tions. At Bridger, for example, the last occurrence of
32°, or lower, in spring can be expected June 6 or later
and the first in fall on September 7 or earlier, 1 year
in 10.

Much of the area is favorably situated and affected by
the chinook winds of the Northern Rockies. When this
wind develops following a winter cold spell, the tém-
perature can rise to as much as 40° to 50° F. in less than
a day. An invasion of extremely cold Arctic air seldom
lasts more than 3 days. In some of the mountain valleys,
chinook winds develop considerable force, and occasion-
ally gusts stronger than 75 miles per hour occur in
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local, more exposed areas. Although severe storms are
not common, hailstorms, high winds, heavy snows, freez-
ing rain and sleet, and small tornadoes have been ob-
served at intervals of several years somewhere in the
Carbon County Area. Hail of damaging strength or
size occurs about 1 year in 10 at lower elevations.

Transportation and Recreational Facilities

The survey area has a good system of roads. It is
traversed by State and Federal Highways Nos. 212,
310, and 397 between Laurel, Montana, and towns in
Wyoming to the south. Railway service is available
from , Laurel, Montana, across the Area and south to
Lovell, Wyoming. A branch line terminates at Red
Lodge, Montana. Two airports in the survey area, one

at Bridger and one at Red Lodge, accommodate small -

aircraft. Bus service is available to all towns in the Area.
The survey area provides a wide range of recreational
facilities for fishing, hunting, boating, skiing, and other
summer and winter sports. The scenic Beartooth High-
way to Yellowstone Park crosses the Area and provides
. access to facilities for tourists who enjoy summer camp-
ing and outdoor living. Camping facilities are excellent
throughout the Carbon County Area. Most of the out-
door recreation is in the timbered, mountainous part.

Relief and Geology

The Carbon County Area has a land area of 1,072,247
acres, or about 1,675 square miles. Elevations range from
3,300 feet to more than 10,000 feet,

The major streams are the Clarks Fork of the Yellow-
stone River, which enters the Area from Wyoming on
the south and flows in a northerly direction to the.Yel-
lowstone. Rock Creek originates.in the Beartooth Moun-
tains to the southwest of the area and flows in a north-
erly direction to Clarks Fork. Rosebud Creek drains
the western part and flows in a northerly direction to
the Yellowstone River.
~ Exposures of late Paleozoic and Mesozoic Formations
in the survey area form a semicircle around the Bear-
tooth Mountains and the Pryor Mountains. These forma-
tions outcrop in a series of steep scarps facing the val-
leys, which are eroding into the shale at the foot of the
searps.

The bottoms in stream valleys are deep alluvium,
nearly level to strongly sloping, and one-quarter mile
to 3 miles wide. They cross the survey area in a north-
easterly direction.

The uplands east of Rock Creek consist of steep slopes,
smooth anticlines of medium length, and tabular divides.
To the west of Rock Creek is a series of glaciated ter-
races and moraines that give way to smooth, rounded,
steep hills and narrow divides. The drainage pattern is
dendritic. Clarks Fork, Rock Creek, and Rosebud Creek
are the main trunk streams.

The 16 major geologic formations in the Carbon
Countv Area are léladison Limestone, Amsden Forma-
tion, Tensleep Sandstone, Embar Limestone, Chugwater
Formation, Sundance Formation, Morrison Formation,
Cloverly Formation, Colorado Shale, Mowry Shale,
Frontier Formation, Carlile Formation, Niobrara Shale,
Claggett Formation, Bearpaw Shale, Eagle Sandstone,
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and Lennep Sandstone, Some local glaciation has oc-
curred in the Beartooth Mountains in the southwest
corner. The sediment deposited in the valleys is the
source material for the soils that make up the larger
irrigated acreages.

Natural Resources

The most valuable natural resources in the survey
area are soil, water, minerals, and timber. The produc-
tion of cash crops and livestock make soil the major and
most extensive natural resource. Water is very important
to the Carbon County Area for growing irrigated crops.
It also offers excellent recreational facilities and is vital
to the livestock enterprise. Oil and natural gas are major
natural resources. Oil for refining is a major source of
income. Coal is abundant in the Carbon County Area,
but the need for coal is limited. Most homes of the Area
are heated by gas, oil, or coal. Lumbering is a small
enterprise because the timberland is so steep.
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Glossary

Alkali soil. Generally, a highly alkaline soil. Specifically, an
alkali soil has so high a degree of alkalinity (pH 8.5 or higher)
or so high a percentage of exchangeable sodium (15 percent
or more of the total exchangeable bases), or both, that the
growth of most crop plants is low from this cause.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water per
inch of soil. The terms and inches of water recognized in this
survey are as follows :

Inches per inch of soil

Very 10Wo e less than 3
LOW e 3-6
Moderate .o 8-9
High e less than 9
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Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent 'or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Consistence, soil. The feel of the soil and the.ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger. .

Sticky.—~When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Depth, soil. Depth to a layer that restricts movement of water
and roots. Depth classes recognized in this survey are:

Inches
Shallow ____.__ —— less than 20
Moderately deep_-.________ . ___._____ 2040
Deep oo . less than 40

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially,

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizZon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinetive
characteristics caused (1) by accumulation of ¢lay, sesquiox-
ides, humus, or some combination of these; (2) by prismatic
or blocky structure; (3) by redder or stronger colors than
the A horizon; or (4) by some combination of these. Com-
bined A and B horizons are usually called the solum, or true
soil. If a soil lacks a B horizon, the A horizon alone is the
solum,

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid. )

pH value. A numerical means for designating acidity and alkalinity
in soils. A pH value of 7.0 indicates precise neutrality ; a higher
value, alkalinity ; and a lower value, acidity.
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Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline.
An acid, or ‘“sour,” soil is one that gives an acid reaction;
an alkaline soil is one that is alkaline in reaction. In words,
the degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid.__ Below 4.5 Neutral ... ______ 6.6t0 7.3
Very strongly acid- 4.5t05.0 Mildly alkaline_._____ 74to7.8
Strongly acid.____ 51to5.5 Moderately alkaline. 7.9to84
Medium acid..._._ 56t06.0 Strongly alkaline____ 8.5t09.0
Slightly acid....- 6.1t06.5 Very strongly alka-
line e 9.1 and
higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Saline soil. A soil that contains soluble salts in amounts that im-
pair growth of plants but that does not contain excess ex-
changeable sodium.

Sand. Individual rock or mineral fragments in a soil that range in
diameter from 0.05 to 2.00 millimeters. Most sand grains consist
of quartz, but they may be of any mineral composition. The
textural class name of any soil that contains 85 percent or more
sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt textural
class is 80 percent. or more silt and less than 12 percent clay.

Slope class. The slope classes used in this survey are as follows:

: Percent
Nearly level_ [ —— 0-2
Gently sloping (undulating) ___________ 2-8
Strongly sloping (sloping or rolling)______ 815
Moderately steep (hilly) o _.___._ 15-25
Steep - 2545
Very steep.._- - ——_—— less than 45

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the inte-
grated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Structure, soil. The arrangement of primary soil particles into
compound particles or. clusters that are separated from ad-
joining aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of 'aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles ad-
hering together without any regular cleavage, as in many
claypans and hardpans).

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide. ,

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, 8ilty clay, and clay. The sand, loamy
sand, and sandy loam classes may be further divided by speci-
fying “coarse,” “fine,” or ‘“very fine.”

Topsoil. A presumed fertile soil or soil material, or one that
responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Upland (geology). Land consisting of material unworked by water.
in recent geologic time and lying, in general, at a higher eleva-
tion than the alluvial plain or stream terrace. Land above the
lowlands along rivers.
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil

Map
symbol

AA

AB

Ac

Ad

Ae

Af

Ag

Ak

An

series to which the mapping unit belongs.
information is given in tables as follows:

Acreage and extent, table 1, page 5.
Engineering uses of the soils, table 2,
page 56, and table 3, page 66.

Mapping unit

Abac-Twin Creek complex,

Absarokee clay loam, 2 to 4
percent slopes------v-v-o---

Absarokee clay loam, 4 to 8

percent slopes-----—weeew——=—" 8

Absarokee clay loam, 8 to 15
percent slopes--------c-----

Absarokee-Cabba clay loams,

4 to 8 percent slopes-------
Absarokee part------------
Cabba part----------—=----

Absarokee-Cabba clay loams,

8 to 15 percent slopes------
Absarokee part------------
Cabba part------------=---

Absarokéérgﬂéﬁgvclay loams,

6 to 15 percent slopes------
Absarokee-Sinnigam clay loams,
4 to 8 percent slopes-------
Absarokee part------------
Sinnigam part-------------
Absarokee-Sinnigam clay loams,
8 to 15 percent slopes------
Absarokee part------------

Sinnigam part-------------

Adel silty clay loam, 0 to 4
percent slopes-~------=-----

All windbreak groups are described on pages 114 and 115. Other
Soil limitations for community facilities,
table 4, page 92.
Estimated yields, table 5, page 122.
Capability unit Windbreak
Irrigated Dryland Range site group

Symbol Page |[Symbol Page | Name Page | Number

—————— ---- | VIe-1 121 | memmmmmem e eeee ---

______ —ee= | ====e- ---- | Shallow, 15 to 19 129 3
inches precipitation

------ == {--=--- =----[Silty, 15 to 19 126 1
inches precipitation

------ —em= | VIe-1 121 | mmmmmmmmmmmmemmmeee oo -

------ ----|------ ----| Shallow, 15 to 19 129 3
inches precipitation

------ ---- |------ ----| Silty, 15 to 19 126 1
inches precipitation

------ ---= | IIe-2 117 | Clayey, 15 to 19 127 2
inches precipitation

------ ---- {IIle-2 117 | Clayey, 15 to 19 127 2
inches precipitation

------ ---- }1Ve-2 117 | Clayey, 15 to 19 127 2
inches precipitation

------ mmme | IIT€-2 118§ commommcimmeeeee e ---

------ ---- |[=--=--- ---- Clayey, 15 to 19 127 2
inches precipitation

------ ----|==---- =----| Shallow, 15 to 19 129 3
inches precipitation

------ ---- | IVe-2 120 ~—-mmmmmm e e ---

—————— === | ==we-- ----} Clayey, 15 to 19 127 2
inches precipitation

------ ----|------ ----] Shallow, 15 to 19 129 3
inches precipitation

------ ---- | IVe-2 120 | Clayey, 15 to 19 127 2
inches precipitation

—————— we-= [ TITe=2 118 | —---cmmmcccmmmomn oo ---

------ ----|=------ ----| Clayey, 15 to 1 127 2
inches precipitation

------ ----|=------ ----1| Shallow, 15 to 19 129 3
inches precipitation

------ ---- | TVe-2 120 [ mccrmmmmccmm e me e e ---

------ ---=|------ ----| Clayey, 15 to 19 127 2
inches precipitation

------ ---~| -~=~-- --~-] Shallow, 15 to 19 129 3
inches precipitation

IVe-3 120 | IVe-5 120 | Clayey, 15 to 19 127 6

inches precipitation
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Capability unit Windbreak
Irrigated Dryland Range site group
Map
symbol Mapping unit Page | Symbol Page { Symbol Page | Name Page | Number

Ao Adel silty clay loam, 4 to 8

percent slopes-------------- 9 (IVe-3 120 | IVe-5 120 | Clayey, 15 to 19 127 6
inches precipitation
Ar Alice fine sandy loam, 0 to 8

percent slopes-~------—----- 10 | ------ ---- | IVe-2 120 | Sandy, 15 to 19 125 5
inches precipitation
As Alice fine sandy loam, 8 to 15

percent slopes------=-m---—- 10 |------ ---- | IVe-2 120 | Sandy, 15 to 19 125 5
inches precipitation
At Allentine clay loam, 2 to 4

percent slopes---------=---- 10 [ ------ ---- | VIs-1 121 | Dense Clay, 10 to 14 129 11
inches precipitation
Au Alluvial land----------=--c--o 10 | --=--- ---- | VIs-1 121 | Shallow to Gravel, 15 128 9
to 19 inches
precipitation
Bb Bowbac loam, 2 to 4 percent
S1opes------mmo--—mem e 12} eemm- -=-- {VIe-1 121 [ Silty, 5 to 9 125 2
inches precipitation
Bc Bowbac loam, 4 to 8 percent
slopes-==-r—-~cocmmmmme oo 12 - ---- | VIe-1 121 | Silty, 5 to 9 125 2

inches precipitation
Bd Bowbac loam, 8 to 15 percent

slopes-==--=-~--mwmoomomaoo- 12 | e ---- | VIe-1 121 {Silty, 5 to 9 125 2
inches precipitation

Bh Bowbac-Harvey loams, 2 to 4
percent slopes---------=-~-- 12 —————— --e=- | VIe-1 121 _— —
Bowbac parte------------u- N T et T -<-- | Silty, 5 to 9 125 2
inches precipitation
Harvey part----------~---- - | e-——-- il IEE LRt ---- | Limy, 5 to 9 128 7
inches precipitation
Bm Bowbac-Travessilla complex,
4 to 8 percent slopes------- 12 | —meee- —~-= | VIs-1 121 | mmmmmm e e R .-
Bowbac parte--------wo---- - | - e I ---- | Silty, 5 to 9 125 2
inches precipitation
Travessilla part---------- - | mem—-- R TR ---- | Shallow, 10 to 14 129 3
inches precipitation
BT Bowbac-Torchlight association,
undulating---~---~c----acc-- 12} -eem-- wee- [ VIs-1 121 | mmmmmccc e e ————- _—
Bowbac part--------c------ - | ----=- Ll IEEE T ---- | Silty, 5 to 9 125 2
inches precipitation
Torchlight part----------- - | ------ el IEEEEES ---- | Dense Clay, 5 to 9 129 11

inches precipitation
CA Cabba-Rentsac complex,
rolling----=-s---mcccemn—- 13 | ------ -w-~ | VIs-1 121 { Shallow, 15 to 19 129 3

inches precipitation
Cb Charlos loam, 0 to 2 percent
slopes-~----—~eommommmm oo 14 | ITIs-3 119 | IIIs-2 119 | Silty, 15 to 19 126 1

inches precipitation

Cc Charlos loam, 2 to 8 percent
slopes---=-==-c-cc-mmmmm e 14 | ITTe-3 118 jIITe-2 118 | Silty, 15 to 19 126 1

inches precipitation
Cd Charlos loam, wet, 0 to 2

percent slopes------=«-o-—--- 14 | IITw-1 118 | -----~ [ ——- 9
Ce Charlos stony loam, 0 to 4
percent slopes----------cwn- 14 ¢ -eeene ---- | IIIs-2 119 | Silty, 15 to 19 inches 126 1
precipitation

053 Colby silt loam, 2 to 4
percent slopes--------~------ 15 | ITe-1 116 | IVe-6 120 [ Silty, 5 to 9 125 1
inches precipitation




Map
symbol

Cg

Ch

DG

DH

Fc
Fd

Fe

Gb

Gh

HB

HC

HD

HE

Hf

Hg

Hh

Hk

Hm

Mapping unit

Colby silt loam, 4 to 8
percent slopes-------------

Colby silt loam, 8 to 15
percent’ s1opes-----=-------

Duncom gravelly silt loam,

Duncom-Hanson association,
rolling---------ccccoccmn--
Duncom part--------------

Hanson part--------------

Fort Collins loam, 0 to 2
percent slopes-------------
Fort Collins loam, 2 to 4
percent slopes---~----------
Fort Collins loam, wet,
0 to 2 percent slopes------

Glenberg loam, gravel
substratum------------ —————
Glenberg-Haverson complex----

Hanson clay loam, 4 to 8
percent slopes-------------

Hanson very stony loam,
rolling---------=cccermoon-

Hanson extremely stony loam,
sloping---=-----cwemcaocan-

Hanson association, very
Hanson-Duncom association,

rollinge-----m-eeoemaoaoaoo
Hanson part----- [P

Harvey stony loam, 2 to 8
percent slopes-------------

Haverson silty clay loam,
0 to 2 percent slopes---=~--

GUIDE TO MAPPING UNITS--Continued

Page

15

15

16
16

16

17
16

17

17

17

17

18

19

19

19

19

20

Capability unit Windbreak

Irrigated Dryland Range site group

Symbol Page { Symbol Page | Name Page | Number

IITe-1 117 } IVe-6 120 | Silty, 5 to 9 125 1
inches precipitation

IVe-1 119 | IVe-6 120 | Silty, 5 to 9 125 1
inches precipitation

------ ---- | VIs-1 121 | Shallow, 15 to 19 129 3
inches precipitation

------ -—-- | VIs-1 121 | mmmrmmmme e s o ---

______ ----|--=-=- ----| Shallow, 15 to 19 129 3
inches precipitation

—————— ---=|------ =----|Silty, 15 to 19 126 8
inches precipitation

I-1 116 | ------ R e e e ---- 1

Ile-1 116 | ------ e D L L L e L L PR -—-- 1

ITw-1 117 | ~----- ---- | Subirrigated, 20 to 24 124 9
inches precipitation

IIs-1 117 | ==---- R ——- 1

------ ---- | I1Ie-4 118 | Silty, 10 to 14 126 1
inches precipitation

—————— ---- | IIle-2 118 [ Clayey, 15 to 19 127 1
inches precipitation

—————— ~--- | VIs-1 121 | Clayey, 15 to 19 127 8
inches precipitation

—————— ---- | VIIs-1 121 | Stony, 15 to 19 127 8
inches precipitation

—————— ---- | VIIe-1 121 |Clayey, 15 to 19 127 8
inches precipitation

------ ~--= [ VIIs-1 121 |crommommmmmmmee oo oo | -

______ --e-|--=--= ---- [Stony, 15 to 19 127 8
inches precipitation

------ ----|=-==---- ---- [Shallow, 15 to 19 129 3
inches precipitation

------ ---- | I1Te-4 118 |Limy, 10 to 14 128 7
inches precipitation

------ -~-- {IITe-4 118 [Limy, 10 to 14 128 7
inches precipitation

------ ---- | IVe-4 120 {Limy, 10 to 14 128 7
inches precipitation

------ ~--- | I1Ie-4 118 |Limy, 10 to 14 128 7
inches precipitation

I-1 116 | ------ el e e e e P e T -—-- 1




Map
symbol

SB

sC

SD

Se

St

Sg

Sh

SK

SM

SN

SO

Sp

Sr

Ss

St

Su

SV

Mapping unit

Sebud very bouldery loanm,

Shale outcrop--==--=----------
Shale outcrop-Abac complex,
very steep--------==v------
Shale outcrop part-------
Abac part----------------

Shane clay loam, 4 to 8
percent slopes---------=---

Shane clay loam, 8 to 15
percent slopes--------uw-nx

Shane-Cabba clay loams, 4 to
8 percent slopes-----------
Shane part------=e-=ee--c

Cabba part---------------

Shane-Cabba clay loams, 8 to
15 percent slopes----------
Shane part---------------

Cabba part---------------

Sicklesteets loam, moder-
ately steep--w-------------

Sinnigam channery clay loam,
sloping------------mmmou---

Sinnigam channery clay loam,
moderately steep-----------

Spearfish-Shale outcrop
complex, hilly-------------
Spearfish part-----------
Shale outcrop part-------
Stormitt loam, 2 to 4
percent slopes-------------

Stormitt gravelly loam, 4 to
8 percent slopes-----------

Stormitt gravelly loam,
saline, 0 to 4 percent

Stormitt stony loam, 0 to 8
percent slopes-----------=-

Stormitt stony loam, steep---

Stormitt complex, undulating-
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Capability unit Windbreak

Irrigated Dryland Range site group

Symbol Page | Symbol Page | Name Page | Number

------ ---- | VIIs-1 121 | Stony, 15 to 19 127 8
inches precipitation

------ mmem | VITIS-1 121 | mommmimmmccmmecmmccee oo —--

------ meeo | VITe-1 121 | msmemmmmmmmcmcmmmmooan oo —--

______ ----| ~===c- ----| Shallow, 10 to 14 129 3
inches precipitation

—————— ---- | IIIe-2 118 | Clayey, 15 to 19 127 2
inches precipitation

—————— ---- | IVe-2 120 | Clayey, 15 to 19 127 2
inches precipitation

------ —o—— | TITe-2 118 | commmmmmimmieen oo -

______ ——== | ==---= ---- | Clayey, 15 to 19 127 2
inches precipitation

______ === { -----= ---- | Shallow, 15 to 19 129 3
inches precipitation

—————— ---- | IVe-2 120 | sommmmmmm oo e ---

------ ---- | ------ ---- [ Clayey, 15 to 19 127 2
inches precipitation

______ --=-| ===--= ----|Shallow, 15 to 19 129 3
inches precipitation

—————— ----| VIe-1 121 | memmmm e e ---

------ --=- | VIs-1 121 | Shallow, 15 to 19 129 3
inches precipitation

------ -==w | VIe-1 121 | Shallow, 15 to 19 129 3
inches precipitation

------ ---- | VIe-1 121 | mmmmmmmmm oo e —em -—-

______ -~-- -==--- ---- [Shallow, 10 to 14 129 3
inches precipitation

------ ----| IVe-7 121 | Limy, 10 to 14 128 7
inches precipitation

------ ---- | IVe-7 121 | Limy, 10 to 14 128 7
inches precipitation

—————— -~--| VIw-1 121 | Saline Lowland, 10 to 125 9
14 inches precipi-
tation

—————— --=- 1 VIs-1 121 | Limy, 10 to 14 128. 7
inches precipitation

------ ---- | VIe-1 121 | Limy, 10 to 14 128 7
inches precipitation

—————— ----| VIIs-1 121 | Stony, 10 to 14 127 7

inches precipitation




Map
symbol

SW
TA

TB

TC

TD

Te

Tf

Tg

TH

Tk

Tl

™

TN

To

Tp

Tr

Ts

Mapping unit

Stutzman silty clay----------
Tarrete loam, moderately

Thedalund clay loam, 4 to 8
percent slopes-------------

Thedalund clay loam, 8 to 15
percent slopes---------—----

Thiel cobbly clay loam, 4 to
8 percent slopes-----------

Thiel-Bynum association,
Thurlow silty clay loam,
4 'to 8 percent slopes------
Thurlow-Toluca silty clay
loams, 4 to 8 percent

slopes-------=---coomoooooo

Tiban extremely stony loam,
moderately steep-----------

Tiban-Tarrete association,

Tarrete part-------------

Toluca clay loam, 0 to 2
percent slopes-------------

Toluca clay loam, 2 to 4
percent slopes-------------

Toluca clay loam,
percent slopes--------~-----

Toluca clay loam,
percent slopes-------------

Toluca-Midway complex,
moderately steep-----—-----
Toluca part-------=-=-==--

Midway part----------—---
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Capability unit Windbreak

Irrigated Dryland Range site group

Symbol Page |Symbol Page | Name Page | Number

IIs-2 117 | ------ Rl B R e e T T LT ---- 1

------ ---- {VIe-1 121 Silty, 15 to 19 126 6
inches precipitation

------ ---- VIe-1 121 | Clayey, 15 to 19 127 4
inches precipitation

------ --—- |VIe-1 121 | Clayey, 15 to 19 127 4
inches precipitation

—————— ---- |VIe-1 121 | Silty, 15 to 19 126 2
inches precipitation

—————— ---- [IIIe-4 118 | Clayey, 10 to 14 126 2
inches precipitation

------ ---- {IVe-4 120 | Clayey, 10 to 14 126 2
inches precipitation

------ ---- |VIs-1 121 | Silty, 15 to 19 126 8
inches precipitation

------ ~--- [VIIe-1 121 Silty, 15 to 19 126 3
inches precipitation

------ ---- |IITe-4 118 ( Clayey, 10 to 14 126 1
inches precipitation

------ ---- [IIIe-4 118 | Clayey, 10 to 14 126 1
inches precipitation

------ ---- {VIIs-1 121 | Stony, 15 to 19 127 8
inches precipitation

------ --== | VIIe-1 121 | ==c--cmcmcmmcmmmcmcan amen ---

------ ===~ | ======  ----| Stony, 15 to 19 127 8
inches precipitation

------ ----|------ ----| Clayey, 15 to 19 127 4
inches precipitation

I-1 116 (IITc-1 119 Clayey, 10 to 14 126 1
inches precipitation

Ile-1 116 | IIIe-4 118 | Clayey, 10 to 14 126 1
inches precipitation

IIle-1 117 [I1Ie-4 118 Clayey, 10 to 14 126 1
inches precipitation

IVe-1 119 | IVe-4 120 | Clayey, 10 to 14 126. 1
inches precipitation

------ --=-=- | VIe-1 121 | Clayey, 10 to 14 126 1
inches precipitation

------ ---- | Vle-1 121 | Shallow, 10 to 14 129 3
inches precipitation 1
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Capability unit Windbreak
Irrigated Dryland Range site group
Map
symbol Mapping unit Page | Symbol Page | Symbol Page | Name Page| Number
TU Toluca-Rock outcrop complex, !
sloping------e---cmouunm- 48 | ------ ----| VIs-1 121 } e mmim e e ———- ---
Toluca part------------- - | - e | = ----| Clayey, 10 to 14 126 1

inches precipitation

Rock outcrop part------- - | - R B et el E et ——— -

Tv Tonra gravelly silty clay
loam, 2 to 4 percent

slopes-----—-mmeocommmmenn 49 | ITe-1 116 | ------ I ettt ——— 7
TW Torchlight clay, sloping---- 49 ) ------ ---~ | VIs-1 121 | Dense Clay, 5 to 9 129 11
inches precipitation
TX Trapper soils, sloping------ 49 | ~----- ----1 VIe-1 121 | Silty, 15 to 19 126 6
inches precipitation
TY Travessilla silt loam,
sloping-------v--co-mmenn- 50 | ------ ---- 1 VIs-1 121 { Shallow, 10 to 14 129 3
inches precipitation
Tz Twin Creek silty clay loam,
4 to 8 percent slopes----- 50 [ ------ ----| ITIe-2 118 | Clayey, 10 to 14 126 1
inches precipitation
Vn Vona fine sandy loam, 0 to
2 percent slopes---------- 51 | IIs-1 117 | =-—--- e B et - 5
Vo Vona fine sandy loam, 2 to
4 percent slopes---------- 51 | IIe-1 116 | -=---- el Bt 5
Vp Vona fine sandy loam, 4 to 8
percent slopes------------ 51 | --==-- -~-~ | IIIe-4 118 | Sandy, 10 to 14 125 5
inches precipitation
Vr Vona fine sandy loam, 8 to
15 percent slopes-~~------ 51 | --=-=- ---- | IVe-4 120 | Sandy, 10 to 14 125 5
inches precipitation
Vs Vona fine sandy loam, wet,
0 to 2 percent slopes----- 51 | TIw-1 117 | ------ R B R R R - 5
WA Wayden-Cabba association,
hilly------ccmmecmmmmam 51 | ------ ---- ] Vle-1 121 | Shallow, 15 to 19 129 3
inches precipitation
WC Wayden-Cabba association,
steep-~------m----—----mn- 52 | ------ -=---| VIIe-1 121 | Shallow, 15 to 19 129 3
inches precipitation
WD Wayden-Castner association,
Steep------------mmmmm e 52 | ------ ---~ | VIe-1 121 | Shallow, 15 to 19 129 3

inches precipitation
WE Windham cobbly clay loam,
sloping-------------~c---- 52 | ------ ----| VIs-1 121 | Clayey, 15 to 19 127 1

inches precipitation
WH Windham cobbly clay loam,
steep-m----c----ecemo oo 52 | ------ -=-- ] VIe-1 121 | Clayey, 15 to 19 127 1

inches precipitation
WK Woodrock-Rock outcrop
association, steep-------- 53 | ~----- EEaEl EEEE TR B e LR -——- ---
Woodrock part----------- -- | ------ -~-- | VIIe-1 121 —---mmommmmrmee e ——-- -

Rock outcrop part------- -- | - —e-- P VITTs-1 121} scommommmmommem o e -—-- -

WN Woodrock-Bynum association,
hilly-------—-mmmme o 53 | ------ B B B e e -— .-
Woodrock part~---------- EE R T ----{ VIe-1 121 | ==mmmmmmmmmcmmeme e -— -

Bynum part----------~--- - | mmm--- R B ----| Clayey, 15 to 19 127 3

inches precipitation
Wo Work clay loam, 4 to 8 :
percent slopes-------~---- 53 | ------ ----{ IIle-2 118 | Clayey, 15 to 19 127 i

inches precipitation
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Capability unit

Irrigated Dryland

Map
symbol Mapping unit Page | Symbol Page |[Symbol Page | Name Page | Number
Wr Wormser loam, 4 to 8 percent

slopes--------sssocacena- 54 | -ew-e- ---- |IIIe-4 118 | Silty, 10 to 14 126 2

inches precipitation

Ye Yegen fine sandy loam, 2 to

4 percent slopes---------- 54 | Ile-1 116 | ------ R el I — 5
Y Yegen fine sandy loam, 4 to

8 percent slopes---------- 54 | IlTe-1 117 |---=-- B I Rt T ——— 5
Yg Yegen fine sandy loam, 8 to

15 percent slopes--------- 55 | IVe-1 119 | ------ R I et ——-- 5




Accessibility Statement

The Natural Resources Conservation Service (NRCS) is committed to making its
information accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
(800) 457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The USDA Target Center can convert USDA information and documents into
alternative formats, including Braille, large print, video description, diskette, and
audiotape. For more information, visit the TARGET Center’s Web site (http://www.
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY).

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’'s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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