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How To Use This Soil Survey

This survey is divided into three parts. Part | includes general information
about the survey area; descriptions of the general soil map units, detailed soil
map units, and soil series in the area; and a description of how the soils formed.
Part Il describes the use and management of the soils and the major soil
properties. This part may be updated as further information about soil
management becomes available. Part Ill includes the maps.

On the general soil map, which is the color map preceding the detailed soil
maps, the survey area is divided into groups of associated soils called general
soil map units. This map is useful in planning the use and management of large
areas.

To find information about your general area of interest, locate that area on the
map, identify the name of the map unit in the area on the color-coded map
legend, then refer to the section General Soil Map Units in Part | of this survey
for a general description of the soils in your area.

The detailed soil maps follow the general soil map. These maps can be
useful in planning the use and management of small areas.

To find information about your area of interest, locate that area on the Index
to Map Sheets, which precedes the soil maps. Note the number of the map
sheet, and turn to that sheet.

Locate your area of interest on the map sheet. Note the map unit symbols that-
are in that area. Turn to the Index to Map Units in Part | of this survey, which
lists the map units by symbol and name and shows the page where each map
unit is described.

The Summary of Tables shows which table has data on a specific land use
for each detailed soil map unit. See Contents for sections of this publication that
may address your specific needs.

A State Soil Geographic Data Base (STATSGO) is available for this survey
area. This data base consists of a soils map at a scale of 1 to 250,000 and
descriptions of groups of associated soils. It replaces the general soil map
published in older soil surveys. The map and the data base can be used for
multicounty planning, and map output can be tailored for a specific use. More
information about the State Soil Geographic Data Base for this survey area, or
for any portion of Montana, is available at the local office of the Natural
Resources Conservation Service.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other Federal
agencies, State agencies including the Agricultural Experiment Stations, and
local agencies. The Natural Resources Conservation Service (formerly the Soil
Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1982. This survey was
made cooperatively by the Natural Resources Conservation Service and the
Montana Agricultural Experiment Station. It is part of the technical assistance
furnished to the Rosebud Conservation District, the Lower Musselshell
Conservation District, the Big Horn Conservation District, and the United States
Department of the Interior, Bureau of Indian Affairs. Financial assistance was
provided by the United States Department of the Interior, Bureau of Land
Management and the Bureau of Indian Affairs, and the Rosebud County
Commissioners.

Soil maps in this survey may be copied without permission. Eniargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

All programs and services of the Natural Resources Conservation Service are
offered on a nondiscriminatory basis, without regard to race, color, national
origin, religion, sex, age, marital status, or handicap.

Cover: A typical area of Delpoint-Cabbart-Yamac loams, 8 to 25 percent slopes, used for
grazing.
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Foreword

This soil survey contains information that can be used in land-planning
programs in the survey area. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the soil,
improvements needed to overcome the limitations, and the impact of selected
land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal, and
pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the
Natural Resources Conservation Service or the Cooperative Extension Service.

Richard J. Gooby
State Conservationist
Natural Resources Conservation Service
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How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a discussion
of their suitability, limitations, and management for
specified uses. Soil scientists observed the steepness,
tength, and shape of the slopes; the general pattern of
drainage; the kinds of crops and native plants; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biological activity.

The soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape, soil scientists
develop a concept, or model, of how the soils were
formed. Thus, during mapping, this model enables the
soil scientists to predict with a considerable degree of
accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Individual soils on the landscape commonly merge

into one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded thé characteristics of the soil
profiles that they studied. They noted color, texture, size
and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other
features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with similar
soils in the same taxonomic class in other areas so that
they could confirm data and assembie additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for



laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of
the soils are field tested through observation of the soils
in different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels
of management are assembled from farm records and
from field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a given
soil will have a high water table within certain depths in
most years, but they cannot predict that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those of
the soils in adjacent survey areas. Differences are the
result of a better knowledge of soils, modifications in
series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.

General Nature of the Survey Area

This soil survey updates the “Soil Survey of the
Middle Yellowstone Valley Area, Montana,” published in
1940. It provides additional information and has larger
maps, which show the soils in greater detail.

The survey area is in southeastern Montana (fig. 1).
It includes all of Rosebud County except a part in the
Custer National Forest. It also includes the part of Big
Horn County in the Northern Cheyenne Indian
Reservation. The survey area covers 3,316,600 acres,
or about 5,182 square miles. About 444,524 of these
acres are in the Northern Cheyenne Indian Reservation.

Soil Survey

Figure 1.—Location of the survey area in Montana.

The survey area is bounded by Garfield County on
the north; Custer County, Powder River County, and
Custer National Forest on the east; Big Horn County
and Treasure County on the south and west; and
Musselshell County and Petroleum County on the west.
A small area also is bounded by Yellowstone County
southwest of Sumatra.

Forsyth is the county seat in Rosebud County. It is
located along the Yellowstone River, about 100 miles
east of Billings and 43 miles west of Miles City.

Ranching is the main agricultural enterprise in the
survey area. Only about 6 percent of the area is used
as cropland. Coal mining and oil production are also
important industries.

Elevation in the survey area is 2,400 to 4,800 feet.
The mean annual precipitation is 10 to 19 inches, and
the mean annual temperature is 38 to 46 degrees F.
The frost-free period is 90 to 135 days.

Several fairly large tracts of land in the survey area
were not mapped. The landowners refused to permit
soil scientists access to the land. The areas are in T. 6
N.,R.40and 41 E.;T.5N.,R.40and 41 E.; T. 4 N,,
R.40,41,and 42 E.; T.3N.,,R. 40,41, and 42E.; T. 1
N.,R.3%9and 41 E,;T.1 S, R. 39, 40, 41, and 42 E;
and T. 2 S., R. 39, 40, and 41 E. They have been
identified on the soil maps with the letters “DA” or with
the words “denied access.”

Hiétory and Development

In 1804, the Northwest Company organized an
expedition to “undertake a journey of discovery to the
Rocky Mountains.” The expedition entered the survey
area about July 15, 1805. Captain Clark, of the Lewis
and Clark Expedition, traveled down the Yellowstone
River in 1806. In 1835, the American Fur Company
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established Fort Van Buren at the mouth of Rosebud
Creek. In 1850, it established Fort Sarpy on the north
side of the Yellowstone River below the mouth of
Rosebud Creek. A few fur traders and trappers were in
the area until about 1870.

In the early 1880’s, cattlemen began bringing in
herds of cattle from Texas. Herds of sheep also were
moved in from Utah. The next 30 years were known as
the “day of the open range.” No fences were used, and
cattle owned by various people mingled and grazed
freely across the area. The sheep grazed mainly north
of the Yellowstone River. The towns of Vananda,
Ingomar, and Sumatra were the main centers for the
sheep industry.

From 1909 to 1917, the rainfall was above normal
levels in the area and grain prices were high. As a
result, much of the tillable land was used for
homesteads during this period. From 1917 to 1940, the
rainfall was below normal levels and grain prices were
low. Many of the homesteaders went bankrupt and
abandoned their fields to move away from the area. In
many places erosion was severe.

The Northern Pacific Railroad was built in 1882. As a
result, the towns of Forsyth and Rosebud were
established. The Chicago, Milwaukee, St. Paul, and
Pacific Railway, which was commonly called The
Milwaukee Road, was built in 1910.

Strip-mining for coal began in Colstrip in 1924, and a
branch railroad was built from Forsyth to Colstrip. In
1957, the Northern Pacific Railroad converted to the
use of diesel locomotives and the mines closed. In
1969, the Western Energy Company, a subsidiary of
Montana Power Company, reopened the mines. Oil was
discovered along the Sumatra anticline in about 1950.

_ The Rosebud Conservation District was originally
formed in 1942 and was called the Carterville-Thurlow
Soil Conservation District. The district presently
includes all of Rosebud County, except for about 43,000
acres along the Musselshell River. This acreage is in
the Lower Musselshell River Conservation District. A
part of the Northern Cheyenne Indian Reservation is in
Big Horn County and is in the Big Horn Conservation
District.

Natural Resources

Soil is the most important natural resource in this
agriculturally based area. The livestock industry is the
main agricultural enterprise. More than 90 percent of
the survey area is used for grazing. About 25,000 acres
is used for tame pasture, which consist mainly of
crested wheatgrass. Approximately 6 percent of the
area, or about 200,000 acres, is used as cropland.
About 170,000 acres is used for dryland crops,

and 30,000 acres is used for irrigated crops.

About 225,000 acres of ponderosa pine woodland is
in the survey area. Most of this acreage is used for
grazing and has limited value as commercial forest,
although significant areas of woodland on the Northern
Cheyenne Indian Reservation and in the Little Wolf
Mountains are harvested for commercial forest
products. Plains cottonwood is also a source of
commercial lumber along the Yellowstone River.
Sawmills are at Ashland and Lame Deer for ponderosa
pine and at Rosebud for cottonwood.

Coal resources are extensive in the survey area.
There is an estimated 12 billion tons of strippable coal
in Rosebud County (fig. 2). Deposits are mainly in the
Tongue River Member of the Fort Union Formation in
the southern part of the survey area. Most of the coal
presently mined in the Colstrip area is hauled by trains
to markets in the upper Midwest. Some coal is used for
the four coal-fired, electrical power generating plants
located near Colstrip.

Five oil fields in an area around Sumatra produce a
total of about two million barrels each year.

Bentonite is in the Bearpaw Shale Formation in the
north-central and northwestern parts of Rosebud
County, but extensive mining operations have not been
developed. Bentonite was once strip-mined in the
Vananda area.

The edges of stream terraces along the Yellowstone
River are a significant source of sand and gravel. A
concrete plant is near Forsyth. Baked sandstone and
shale, locally known as “red scoria,” are mined for use
on county roads in the southern part of the survey area.
The material disintegrates into fine particles after '
several years of service as a road surface. The scoria
are also referred to as clinker beds. They were caused
by burning of thick seams of coal.

Agate is in the Yellowstone River and in adjacent
gravelly stream terrace deposits. Some people spend
many hours searching for this semiprecious gemstone.

Wildlife is an important resource in the survey area.
Hunting deer, antelope, and waterfowl is a major
seasonal recreational activity. Fishing is popular on the
Yellowstone River.

Industry, Markets, and Transportation
Facilities

Livestock production, coal mining, coal-fired
generation of electricity, and crude oil production are
the principal industries in the survey area.

Public stockyards provide ranchers with a good
facility to use in marketing livestock. Feeder buyers
purchase some livestock directly off the ranch.

Forsyth serves as a distribution center for firms that
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Figure 2.—Strip-mining for coal in an area of Chinook fine sandy loam, 2 to 8 percent slopes.

sell farm machinery, automobiles, and trucks and for
the service industries that are connected with these
firms.

The Burlington Northern Railroad services Forsyth. A
branch line runs from west of Forsyth to the coal mines
near Colstrip.

The area is well served by paved highways.
Interstate 94 connects Forsyth with Miles City to the
east and with Billings to the west. U.S. Highway 12
connects the towns of Forsyth and Roundup and runs

through Vananda, Ingomar, and Sumatra. Montana
Highway 39 connects Colstrip with Interstate 94 and
Lame Deer. U.S. Highway 212 connects the towns of
Ashland, Busby, and Lame Deer with Broadus to the
east and with Interstate 90 to the west. Forsyth is also
served by a county airport located about 3 miles east of
the town.

Passenger bus and freight service is also available in
towns along Interstate 94. Several motor freight lines
serve the area.
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Physiography, Drainage, and Geology

The survey area is in the Missouri Plateau section of
the Northern Great Plains province. The surface does
not resemble a plain, however, as some parts are rough
and dissected and the area contains very pronounced
features of relief. The Little Wolf Mountains, which
extend into the southwestern part of the survey area,
form the most pronounced topographic feature. These
mountains rise 800 to 1,000 feet above the adjoining
plains and consist of relatively flat beds of the Fort
Union Formation. The uplands in the Northern
Cheyenne Indian Reservation in the southern part of the
survey area, are thick, nearly flat sedimentary beds of
the Fort Union Formation. They have been deeply
dissected by the Tongue River and its tributaries.

in the north-central part of Rosebud County, the
broad, rolling uplands between Big and Little Porcupine
Creeks are known as “Porcupine Dome.” The dome
does not have a striking expression of the surface
topography, but the underground structure is dome
shaped. Bedrock dips away from the center of the
geologic structure. The area is mostly a treeless plain.
The valleys of the two creeks to the west and east of
the dome are broad. The slope to the uplands is very
gentle because of the soft bedrock, which is mainly
shale. The valley of Big Porcupine Creek is particularly
broad for the size of the stream that flows through it. It
has a complex history. The valley is thought to be an
old channel of the Musselshell River. The dome is
about 30 miles long and 25 miles wide. Its structure is
complicated by minor faults that trend in an easterly
direction. The strata in the central portion of the dome
are nearly horizontal, but the incline is 3 to 8 degrees
on the eastern and southern margins. On the north and
west margins of the dome, the bedrock is inclined 1 to 3
degrees. Dikes of igneous rock are in the west-central
portion of the area. Where the bedrock is moderately
inclined, broad surface expanses of uniform materials
exist. In areas where the incline is greater, the surface
exposures are smaller.

The most prominent feature of Porcupine Dome is
the steep escarpment along the west side of the Big
Porcupine Valley. Portions of this escarpment can be
seen on all sides of the dome.

Most of the survey area is drained by the
Yellowstone River and its tributaries. The Yellowstone
River flows to the east through the center of Rosebud
County. It is the largest drainageway in the region. The
principal tributaries from the north are Big Porcupine,
Little Porcupine, Horse, South Sunday, and North
Sunday Creeks. South of the Yellowstone River,
Armelis and Rosebud Creeks are the largest. Other
tributaries include Hay, Reservation, Slaughterhouse,

Sweeney, Cache, Iron Jaw, and Graveyard Creeks. The
minor drainageways are intermittent. The Tongue River,
which flows across the southeast corner of Rosebud
County and enters the Yellowstone River at Miles City,
has many tributaries. The largest of these include Otter,
Odell, Cook, and Hanging Women Creeks.

The northwestern portion of Rosebud County is
drained by the Musselshell River and its major tributary,
Rattlesnake Creek. This system drains to the north and
enters the Missouri River just upstream from the Fort
Peck Reservoir.

The altitude in the central and southern parts of the
area ranges from about 2,400 feet above sea level on
the Yellowstone River at the eastern boundary of the
county to about 4,800 feet at the top of the Little Wolf
Mountains. The maximum relief is about 2,400 feet. The
summit of the divide between the Tongue River and
Lame Deer Creek, a tributary of Rosebud Creek, is
about 4,300 feet above sea level.

The maximum elevation in the northern portion of the
area is 3,725 feet in an area southwest of Sumatra. The
maximum relief in Rosebud County north of the
Yellowstone River is about 1,400 feet.

Generally, the streams are bordered by belts of wide
alluvial benches separated by low bedrock bluffs that
are gently sloping to steep and are several hundred feet
high. These topographic features are expressions of the
differences in type of rock structure and their resistance
to erosion.

Areas of badland occur as bare, steep slopes in
Rosebud County. The area between Little Porcupine
Creek and South Sunday Creek contains- ‘significant
areas of badland in Lebo shale. Badland also occurs in
Lebo shale along Rosebud Creek. In the southern part
of the survey area, coal has burned along many of the
surface outcrops, producing a rugged topography - -
broken up by large areas of red clinker beds.

The survey area has not been subject to the
physiographic changes characteristic of other portions
of Montana. It has not been glaciated, and it has not
been subjected to great earth uplifts as have regions
not far to the west and north. With the exception of the
Musselshell River, the major drainageways flow along
approximately the same courses that they have always
followed. Although the valleys have been repeatedly
deepened, the condition of drastic drainage
modifications, which in northern Montana reversed the
direction of flow of several large rivers, has not
occurred.

The survey area may be described as an upland
plain trenched by numerous drainageways. The area is
rolling, and creek valleys are deeply incised. Outcrops
of hard, resistant rock form isolated buttes and mesas.
In localized areas, the uplands are rugged because of



differential erosion of hard and soft strata. Soils in the
uplands are shallow to very deep. In areas where
streams have not cut deeply into the surface, some
dryland farming is practiced. In areas where the land is
more rugged, it is used for grazing.

The major river valleys are 1 to 2 miles wide and are
nearly level. Most of the irrigated farming is practiced
along these stream valleys. The soils are sandy to
clayey alluvium. They are very productive. The flat
valleys are separated from the uplands by steep,
irregular slopes.

Although the streams in the area flow along their
original courses, the upland surfaces indicate that a
long period of downcutting has occurred. The streams
have successionally lowered their base level. The
plateaulike, upland surfaces and the river gravel that -
caps some of the upland areas prcvide evidence of this
old erosional cycle. The deposits cf gravel occur at
different levels, which indicates stage downcutting.
Along the Yellowstone River, the gravel occurs 150 to
400 feet above the valley. In Rosebud County, four or
five successive stream terraces are visible. The
uppermost of the highland gravels are 20 to 30 million
years old and are from the Miocene or QOligocene
epoch. The benches somewhat lower on the landscape
are early Pliocene in age. The stream terraces near the
river are from the early Pleistocene. The valley flats
formed during and after the retreat of glacial ice from
northern Montana. The streams are presently in a new
cycle of downcutting.

The present land surface in the survey area reflects
long periods of sedimentation and erosion. Many
stratigraphic units are exposed at the surface. The
fluctuating level of the seas that covered much of
Montana hundreds of millions of years ago caused
alternating deposits of sand, silt, clay, and lime. Over
time, these deposits were compacted, cemented, and
hardened and eventually became sandstone, siltstone,
and shale.

The sediments were nearly horizontal when they
were deposited. During the late Eocene, about 30
million years ago, they became tilted, folded, and
faulted. The deformation occurred after the deposition
of the highest beds of the Tongue River and before the
development of the Flaxville Plain.

The geologic structure in the central and southern
part of the survey area, south of the Yellowstone River,
is comparatively simple. The strata are so well exposed
that determining the structural features, which consist of
gentle folds and a few faults of slight displacement, is
not difficult.

Extending across the southern part is a broad,
northeast-pitching syncline that follows the Tongue
River Valley. The beds dip toward the axis of the
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syncline at angles of less than one percent. The
syncline belongs to the Powder River structural basin. A
northwest-trending downfold crosses the Powder River
basin syncline near Ashland. The syncline is the major
structural feature that separates the Big Horn uplift on
the south from Porcupine Dome on the north.

A number of small northwest-trending faults occur in
the southern part of the survey area. The maximum
displacement is approximately 75 feet. A typical fault is
in sec. 25, T. 1 N, R. 43 E. This area is capped by a
coal and clinker bed. North of the fault, the beds have
been displaced downward about 45 feet more than the
beds in the south.

Although Porcupine Dome in the north-central part of
Rosebud County is the most pronounced structural
feature, two other domes are in Rosebud County. The
Ingomar Dome is about 3 miles southeast of Ingomar.
No producing oil wells are on this dome. The Sumatra
Dome is about 10 miles northwest of Sumatra.
Producing oil wells are on and around this dome.
Several oil wells are also located about 3 miles south of
Sumatra. Some oil wells are in a southwest extension of
Alice Dome in sec. 35, T. 13 N., R. 33 E. Several minor
folds are closely related to Porcupine Dome. The most
obvious fold is located 2 miles west of Vananda. Its
east and west dips are less than 2 degrees. In sec. 28
and 33, T. 7 N, R. 39 E., Big Porcupine Creek cuts
across another fold, which strikes west 23 degrees
east. This fold is called the Antwerp anticline.

The rocks have been faulted at several places on the
south and west flanks of Porcupine Dome. The
maximum displacement is about 50 feet.

After rock deformation, four gravel-covered erosional
surfaces developed in eastern Montana and in adjacent
parts of Canada. The highest surface and, therefore,
the oldest surface is the Cypress Plain. The gravel on
this surface contains vertebrate fossil remains from the
Oligocene epoch. The gravel associated with the
Cypress Plainis in T. 3 and 4 N., R. 39 E., and in the
northeastern part of T. 4 N., R. 40 E. and R. 41 E.

Below the Cypress Plain is the Flaxville Plain, which
contains Miocene or early Pliocene mammalian
remains. Stream terraces that have been assigned to
the Flaxville Plain are in central and southern Rosebud
County. The terraces are along the Yellowstone River
and are east and southeast of Rosebud Buttes in T. 5
N., R. 43 E.

Well developed stream terraces that are younger
than the Flaxville Plain are along the Yellowstone Valley
at an elevation of about 150 to 350 feet above that of
the river. These terraces were developed during the
Late Pliocene and early Pleistocene epochs. The best
preserved terrace forms a high bench on both sides of
theriverin T.6 N., R. 40 E,;T.6 N.and T. 7 N, R. 39
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E.; T. 6 N,, R. 44 E.; and Forsyth Flats in the northern
part of T. 6 N., R. 41 E. The stream terraces are about
200 feet above the river. Few of these gravel surfaces
are north of the southern part of T. 7 N., but the gravels
are as far southas T. 3 N., R. 39 E.

Erosion also resulted in development of the lowest
stream terraces along the Yellowstone River. The river
has since incised into the vatley to a depth of less than
30 feet.

Rock exposed in the survey area is of sedimentary
origin and ranges in age from Upper Cretaceous to
recent.

The Colorado Formation from the Upper Cretaceous
period is the oldest geologic section that crops out in
the survey area. It is overlain by a shaly section of the
Eagle Sandstone and by the Claggett Shale, the Judith
River Sandstone, and the Bearpaw Shale.

The Colorado Formation, the Claggett Shale, and the
Bearpaw Shale are composed dominantly of shale that
has thin lenses of sandstone. The Judith River
Sandstone has thick zones of sandstone separated by
siltstone and shale.

The marine Bearpaw Shale is overlain by the Fox
Hills Sandstone from the Upper Cretaceous period and
about 900 feet of nonmarine shale and sandstone of the
Lance Formation. The youngest bedrock formation
exposed in the survey area, from the Tertiary period, is
the Fort Union Formation, which is as much as 2,000
feet thick. The Fort Union Formation consists of layers
of dark shale and alternating thick beds of white to
yellow sandy clay siltstone and sandstone. The upper
part of the Fort Union Formation contains numerous
coal beds. Clinker beds are found along surface
outcrops.

Surficial deposits, ranging from Qligocene to recent
in age, form a thin mantle over the eroded surface of
the bedrock. These deposits include residual loess,
terrace gravel, and alluvial fill along present streams.

The following paragraphs describe the various
geologic systems and the formations that resulted from
the action of these systems. The textures described in
this section are engineering terms used in the Unified
soil classification system (2).

Upper Cretaceous System (60 million years)

Colorado Shale—The Colorado Shale is exposed in
northern Rosebud County in the top part of the
Porcupine Dome, mainly in T. 10 and 11 N., R. 38, 39,
and 40 E. East Blacktail Creek flows along the western
edge of the outcrop. The Colorado Shale is
approximately 2,200 feet thick. It is dominantly dark
gray or black fissile shale that has thin bands of sandy
shale, limestone, and fossiliferous, calcareous
concretionary beds. The sediments are marine in origin.

Crystals of calcite are common, and vegetation is
sparse. The shale is erosive and is plastic and sticky
when wet. The soils are clayey textured and are
commonly called “gumbo.”

The Colorado Shale in Rosebud County has
inclusions of bentonite and has iron-sulfur compounds
in the shale. These materials tend to be acidic, and
soils in the Colorado Shale are very strongly acid as a
result.

Soils that formed in sediment from the Colorado
Shale include Louscot, Neldore, Orinoco, Vaeda,
Volborg, Yawdim, and Zatoville soils. The Colorado
Shale is not a ground-water aquifer in the survey
area.

Eagle Formation—The Eagle Formation is exposed
along the flank of the Porcupine Dome. Big Porcupine
Creek flows along the western edge of the outcrop. In
T.9 N, R. 37 E., West Blacktail Creek flows into Big
Porcupine Creek. From this point, the Eagle Formation
can be traced in an easterly direction for 18 miles in T.
9 N., R. 37, 38, 39, and 40 E. In Rosebud County, the
Eagle Formation is marine in character. It is not
composed of the massive, cliff-forming sandstone that
is common in areas west of Rosebud County. The
pinching out of the Eagle sandstone is a result of a
deeper sea invasion in Rosebud County. In this area
the Eagle Formation consists of yellowish gray to olive
gray, fine grained, soft, shaly sandstone and sandy
shale. It also has a few medium limestone concretions
that are light brownish gray and contain shell fragments.
Near the area when the Colorado Shale and the Eagle
Formation meet, several thin but conspicuous beds of
gray, calcareous ironstone concretions visually identify
sediments from the Eagle Formation. The transition -
between the Eagle Formation and the underlying
Colorado Shale is gradational.

Soils in a fine-silty family, such as Davidell, lvanell,
and Sumatra soils, formed in materials derived from the
Eagle Formation. Because it has a fine texture, the
Eagle Formation is not a good ground-water aquifer in
the survey area. It can produce small amounts of
mineralized water.

Claggett Shale—The Claggett Shale is along the
flanks of Porcupine Dome, downslope from the Eagle
Formation outcrop. The Claggett Shale outcrop can be
traced in a circular area around the dome. Big
Porcupine Creek flows through most of the length of the
Claggett Shale outcrop. The Claggett Shale is mostly
shale that is somewhat sandy near the contact with the
overlying sands of the Judith River Formation. The
shale is easily erodible, and the areas of outcrop form a
somewhat desolate landscape. Stream drainageways
are choked with sediment that has eroded from the
Claggett Shale. Soils that formed in the Claggett Shale



include Neldore and Volborg soils. The Claggett Shale
is not a ground-water aquifer in this area.

Judith River Formation.—The Judith River Formation
is along the lower flanks of Porcupine Dome. The areas
of outcrop average 2 miles in width and extend in a
circular pattern around the dome. The Judith River
Formation is formed by three distinctive units—an upper
and a lower member of sandstone and a middle
member of shale. The formation is about 450 feet thick,
and the middle shale member is 200 feet thick. Thick
sections of the lower member of sandstone are located
near the base of the formation. Most of the geologic
section can be observed in a high bluff southeast of
Vananda in sec. 16, T. 7 N, R. 38 E. The upper
member of sandstone is thinly bedded. On the south
and east sides of the dome, it forms well developed
hogbacks. The shale member is a dark brown shale
that is very similar to the Claggett Shale. This shale
zone contains numerous fossiliferous, calcareous
concretionary beds.

Soils that formed in the sandstone members include
Blackhall, Busby, Cabbart, Delpoint, Galbreth, and
Twilight soils. Soils that formed from the shale member
include Neldore soils.

The sandstone members of the Judith River
Formation are used for the development of ground-
water wells. The water is mineralized but is considered
suitable for use by livestock.

Bearpaw Shale.—The Bearpaw Shale is in the
northwest portion of Rosebud County. The areas of
outcrop extend 6 to 7 miles south of the Yellowstone
River. They are also to the north and east of Porcupine
Dome. The shale is as much as 900 feet thick in some
areas. It is dark gray and contains brown, calcareous
concretionary bands that have an abundance of marine
invertebrate fossils. The shale is erosive and forms a
subdued, undulating topography. The transition between
the Bearpaw Shale and the overlying sandstone is
gradational. Soils that formed in material derived from
the Bearpaw Shale are Abor, Gerdrum, Neldore,
Marvan, and Vaeda soils. The Bearpaw Shale is not a
ground-water aquifer.

Lance Formation—Toward the end of the Cretaceous
period, vertically acting forces in the earth caused the
uplift of the ancestral Rocky Mountains. Before the
second phase of mountain building, during the middle of
the Tertiary period, these ancestral mountains were
subjected to erosional forces that persisted until the
surface was again a flat, truncated plain. Erosional
materials from this period were spread for hundreds of
miles over eastern Montana, which resulted in the
Lance Formation and the Fort Union Formation of the
early Tertiary period.

The Fox Hills Member of the Lance Formation crops
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out in Rosebud County in a large area east of Littie
Porcupine Creek and south of the Yellowstone River.
Typical outcrops are in T. 6 N.,, R. 39 and 40 E., and in
T.9,10, and 11 N., R. 41 E. The Fox Hills Member is
composed of two parts. The lower part is of marine
origin and is composed mainly of thin beds of grayish
yellow, sandy shale. The upper part is made up of
massive, arkosic sandstone beds that are commonly
crossbedded. Irregular concretions of harder sandstone
as large as 5 feet in diameter are common in the upper
part of the member.

The nonmarine origin of the upper part is indicated
by the remains of dinosaurs and other nonmarine
vertebrates and by bed plants. Blackhall, Busby,
Cabbart, Delpoint, and Twilight soils formed in material
derived from the Fox Hills Member. The Fox Hills
sandstone is an excellent ground-water aquifer. The
water is soft, and wells yield as much as 90 gallons per
minute.

The Hell Creek Member of the Lance Formation
consists of amber-colored shale, thin interbedded
sandstone, siltstone, thin coal seams, and conglomerate
beds that represent old channel deposits. The
conglomerate is generally interbedded with sandstone
and can be as much as 50 feet thick. The gravel and
cobbles, which are fairly well rounded, consist of
sandstone in a matrix of sand. An exposure of the
conglomerate is visible in the SW'4 sec. 31, T. 8 N, R.
41 E.

The Hell Creek Member crops out on both sides of
the Yellowstone River from the mouth of Armells Creek
east to Rosebud. A band about 5 miles wide extends
north from Forsyth to the head of South Sunday Creek
near the Garfield County Line. Cabbart, Cambeth,
Delpoint, Gerdrum, Lonna, Yamac, and Yawdim soils
formed in material derived from this member.
Interbedded with sediments from the Hell Creek
Member are beds of coal, which indicate the repeated
presence of swamps on the coastal plains. Large
dinosavurs, including Triceratops, roamed the flood
plains along the river, and their skeletons commonly are
discovered in the buried rock of the Hell Creek Member.
Beds of bentonite up to 3 feet thick are in many areas
of shale. Volcanic ash was deposited in the marine
seas and was chemically altered to form bentonite.
Sandstone beds and coal beds in the Hell Creek
Member are good aquifers, and wells that have a small
diameter can yield a quality and volume of water
adequate for domestic and livestock use.

The Tullock Member is the upper part of the Lance
Formation. It consists of yellowish gray to buff
sandstone and shale. Unlike the underlying Hell Creek
Member, it contains a number of thin, noncommercial
coal beds. Calcareous bands of shale are also present.
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At the upper part of the Tullock Member, a thin layer of
sandstone is present. It occurs throughout the region,
and it forms a well developed, flat-topped escarpment.
Below the escarpment are steep cliffs of the Tullock
Member. In Big Horn County, west of the survey area,
the Tullock Member consists of a thick layer of
sandstone that forms cliffs 30 to 40 feet high. In the
central part of Rosebud County, the cliffs are generally
less than 10 feet high. An example is in sec. 18, T. 3
N., R. 42 E. Along the east side of Rosebud County,
the Tullock Member is less than 5 feet thick. An
example is in sec. 3, T. 7 N., R. 43 E. The underlying
beds from the Hell Creek Member are generally eroded
into a topography similar to badland, so that the outcrop
surface of the Tullock Member is extremely rough and
rugged.

The sandstone rim is overlain by the Lebo Shale
Member, which crops out in gentle slopes slightly
behind the Tullock escarpment, producing a striking
physiographic contrast. Outcrops that are typical of the
Tullock Member are visible along the upper
drainageways of Armells, Smith, and Slaughterhouse
Creeks. Soils that formed in the Tullock Member include
Bonfri and Cabbart soils.

Tertiary System (40 to 50 million years)

Fort Union Formation.—The Fort Union Formation of
the Eocene epoch crops out in the eastern and
southern parts of the survey area. It contains numerous
coal beds that have commercial value. The Fort Union
Formation, which is more than 1,800 feet thick, is
composed of a basal shale zone called the Lebo Shale
Member and a thick upper zone called the Tongue
River Member. The shale zone is approximately 170
feet thick in Rosebud County.

The Lebo Shale Member of the Fort Union Formation
consists of dark gray to black clay and shale. The color
of the member and the predominance of clay that it
contains distinguish it from the mostly yellow and red
overlying Tongue River Member. The Lebo Shale
Member crops out and forms a broad belt south of the
Yellowstone River. It extends in a northeasterly
direction across Rosebud County from T. 3 N., R. 39 E.,
across the upper drainageways of Armells Creek,
Rosebud Creek, and Sweeney Creek to the county line
in T.6 N., R. 44 E. The Lebo Shale Member crops out
along the drainageway of Sunday Creek and its
tributary drainageways north of the Yellowstone River.
At the bottom of the Lebo Shale Member is a distinctive
marker called the Big Dirty bed, which lies directly on
the sandstone rimrock at the top of the Tullock Member.
Coal in the Big Dirty bed is of workable thickness and
quality along the boundary between T. 3 N., R. 40 E.,
and T. 3 N,, R. 41 E,, and along the east and west

forks of Armells Creek. Thin layers of coal associated
with beds of carbonaceous shale also occur in the Lebo
Shale Member in Rosebud County. These beds,
however, have no commercial value. The most
distinguishing characteristics of the Lebo Shale Member
include the dark color, the barren surface, and.the
ironstone concretions. The Lebo Shale Member
weathers to badland that has some low, flat-topped
buttes.

Cabbart, Delpoint, Gerdrum, Rominell, and Weingart
soils are examples of soils that formed in material
derived from the Lebo Shale Member of the Fort Union
Formation.

The Tongue River Member is the upper part of the
Fort Union Formation. It is light in color and contrasts
sharply with the Lebo Shale Member. It contains the
youngest bedrock strata that crop out in the survey
area. The member is composed of shale, sandstone,
sandy silt, and coal. About 1,650 feet of these beds are
exposed in the southern part of Rosebud County. The
Tongue River Member is the most productive coal-
bearing geologic section in Montana.

The most distinguishing characteristic of the Tongue
River Member is the bright red scoria, or clinker beds.
This unusual type of rock has developed locally where
thick seams of coal have burned. The burning caused
baking and reddening of the overlying material. In some
places, the heat from burning coal was so intensive that
it fused shale into liquid slag. The clinker beds are .
along surface outcrops of thick seams of coal. The red
clinker deposits generally do not extend far
underground, but in upland areas where the overburden
was not thick, the deposits/are up to 100 feet thick.
Because the clinker beds resist erosion, they commonly
stand out in sharp relief and tend to develop
semirugged topography. Soils that formed in the clinker
beds include Armells, Birney, Bitton, Cooers, Kirby,
Lamedeer, Ringling, Spang, and Twin Creek soils.

The sandstone of the Tongue River Member is
massive and blocky. The outcrops are light gray to light
tan and may occur as cavern-faced cliffs that are 50 to
75 feet high and have many large knobs and sharp
pinnacles. The sandstone is composed primarily of
subangular quartz but also has many grains of silicate
minerals, such as mica and feldspar. In some areas, the
sandstone contains flakes of gypsum. The cementing
materials are calcium carbonate and clay. Concretions,
many of which are pyrite and marcosite, are common in
the sandstone. These concretions weather to brown
limonite.

The sandstone of the Tongue River Member is a
good ground-water aquifer. Wells commonly yield 6 to
15 gallons per minute. Soils that formed in the
sandstone of the Tongue River Member include
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Blackhall, Busby, Chinook, Twilight, and Yetull soils.

Extensive areas of the Tongue River Member are
composed of interbedded sandstone, siltstone, and
shale. Soils that formed in the upper silty part, at the
higher elevations on the Northern Cheyenne Indian
Reservation, include Bryant, Cabba, Doney, Sagedale,
and Shambo soils. Other soils in the Tongue River
Member include Busby, Cabbart, Cambeth, Delpoint,
Lonna, Kobar, and Yawdim soils.

Oligocene or Miocene Terrace Gravel (20 to 30
million years)

Gravel deposits associated with the Cypress Plain
form a geomorphic surface cap, or plateau, on the
divide between Armells and Sarpey Creeks and the
tops of the highest hills and ridges in the northern part
of T. 4 N., R. 41 E. These deposits are 1,050 to 1,100
feet above the Yellowstone River and have a maximum
thickness of 60 feet. The lower portion of the gravel is
cemented into a conglomerate. The deposits contain
boulders that are a foot or more thick, and they are
composed of igneous rock ranging in composition from
granite to basalt. They also contain agate, silicified
wood, and fragments of coal clinker. The clinker
indicates that some of the coal was burned before the
gravel was deposited. Tinsley soils formed in these
deposits.

Miocene or Pliocene Terrace Gravel (10 to 20 million
years)

Terrace benches 350 to 1,000 feet above the
Yellowstone River are thought to be an extension of the
Flaxville geomorphic surface. The terraces are
composed of gravel, which ranges from 10 to 100 feet
thick. The gravel is composed of well rounded quartzite
and argillite pebbles and a matrix of sand, clay, and
volcanic ash. The terraces are along the Yellowstone
River and east and southeast of Rosebud Buttes in T. 5
N., R. 43 E. Armells, Birney, and Tinsley soils formed in
these gravel deposits.

Pleistocene Terrace (1 to 5 million years)

Along the Yellowstone River, at an altitude of 150 to
350 feet above the river, are extensive, well developed
terraces that are younger than those of the Miocene or
Pliocene epochs. The best preserved of these terraces
are about 200 feet above the river. They form the bench
on both sides of the river in T. 6 N., R. 40 E., and form
the Forsyth Flats in the northern part of T. 6 N., R. 41
E. The maximum thickness of the Pleistocene gravel is
about 75 feet. In several areas the gravel has been
cemented by carbonate and iron oxide to form a hard
conglomerate. In areas where the terraces have not
been eroded, they are covered with several inches to
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several feet of loamy material. The deposits extend only
a mile or two north of the river to the southern part of T.
7 N. They extend 25 to 28 miles south of the river to T.
3 N. Soils that developed in these deposits include
Armells, Evanston, Floweree, Kremlin, Tinsley, and
Vanstel soils.

Recent Alluvium

Alluvial deposits are along the valleys of the major
river systems and along small streams and their
tributaries. Most of the alluvium consists of clay, fine
silt, and sand that is underlain by gravel. The character
of the alluvium is largely dependent upon the type of
material to which the stream has access. In areas of
outcrops of the Lebo, Bearpaw, Claggett, and Colorado
Shales, the alluvium is dominantly silt and clay that
have a small amount of sand and generally have no
gravel. The alluvium along the Yellowstone River
contains extensive gravel deposits that are overlain by
silty clay, silt, and sand. The source of the alluvium is
the high terrace benches adjacent to the Yellowstone
drainageway. In the southern part of the survey area,
soils formed in sediments of the Tongue River Member.
The gravel lenses interbedded with silt consist almost
entirely of angular fragments of red clinker, sandstone,
and shale fragments. Among the soils that formed in
recent alluvial deposits are Glendive, Hanly, Harlem,
Havre, Kobar, Spinekop, and Yamac soils.

Ground-Water Resources

Water for domestic and livestock use in the survey
area is mostly obtained from wells. The wells range
from shallow wells that are dug along the creek valleys
to deep, drilled wells in the upland areas. They range
from 15 to 2,500 feet in depth. The deep wells are
highly mineralized. The towns of Forsyth, Rosebud,
Colstrip, Ashland, and Birney obtain most of their
domestic water supply from wells. The Yellowstone and
Tongue Rivers offer an abundant supply of water for
irrigation.

Ground water in the area is in a variety of alluvial
aquifers and in terrace deposits of sand, gravel, and
bedrock formations of sandstone; coal; fissile, sandy
shale; and baked clinker beds. The Colorado Shale,
Claggett Shale, Bearpaw Shale, and Lebo Shale
Member consist chiefly of highly mineralized shales that
yield either no water or highly mineralized water that is
not useable.

The alluvial and terrace deposits along the river
valleys and in the inner valleys of most streams are a
significant source of ground water in the survey area.
The coarse textured deposits are the most permeable
zones in the area. Yields from the aquifers range from
10 to 1,500 gallons of water per minute.
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Consolidated bedrock is another source of ground
water in a large part of the survey area. Wells that
penetrate the permeable bedrock provide water
supplies for several towns and some industries and
provide a large percentage of the water used for
domestic purposes and by livestock. The drilling depth
required to penetrate a given formation varies with
location and elevation.

Water quality varies greatly because of differences in
the chemical characteristics and the content of
dissolved solids. These variations depend upon the
geology and precipitation in an area. The permeability
and recharge characteristics of the aquifer influence
water quality. In areas of small recharge and slowly
permeable aquifers, water moves slowly and obtains
high concentrations of dissolved solids. Water from
shallow depths (less than 125 feet) contains
considerable amounts of calcium and magnesium and is
therefore hard. Water from greater depths contains only
small amounts of calcium and magnesium and is
therefore soft. The soft water, which is a sodium
bicarbonate water, is generally satisfactory for
domestic purposes but can be unfit for irrigation. The
mineral content generally increases with increasing
depth. '

The most important bedrock aquifers in the survey
area include the Fox Hills Sandstone, the Hell Creek
Sandstone, the Tongue River Sandstone, and clinker
and coal beds. Artesian wells that flow along the flood
plain of the Yellowstone River derive their water from
the Lance Aquifer. Artesian wells along the flood plain
of the Tongue River in the vicinity of Ashland and
Birney derive water from Fort Union Aquifers. The water
from all of the flowing artesian welis is soft.

In the northern part of Rosebud County the Judith
River Formation and the Eagle Formation are
penetrated by wells. The water is highly mineralized but
can be used by livestock.

Climate

The survey area is usually warm in summer and has
frequent hot days. In winter, periods of very cold
weather occur when arctic air moves in from the north
or northeast. Cold periods alternate with milder periods.
Most precipitation falls as rain during the warmer part of
the year. The rain is normally heaviest in late spring
and early summer. Winter snowfalls are frequent, but
the snow cover usually disappears during mild periods.

The three tables at the end of this section give
climate data as recorded at Birney, Brandenberg,
Colstrip, Ingomar, Lame Deer, and Rock Springs,
Montana, during the period 1961 to 1990.

Growing degree days are equivalent to “heat units.”
During the month, growing degree days accumulate by
the amount that the average temperature each day
exceeds a base temperature (40 degrees F). The
normal growing degree accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

Of the total annual precipitation, an average of about
10 inches, or about 77 percent, usually falls in April
through September. The growing season for most crops
falls within this period. Thunderstorms occur on about
30 days each year.

The average seasonal snowfall is 30 to 40 inches.
About 30 to 40 days have at least 1 inch of snow on the
ground, but the number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 50 percent. Humidity is higher at night, and the
average at dawn is about 75 percent. The sun shines
75 percent of the time possible in summer and 45
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 12 miles per
hour, in late winter and spring.
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TEMPERATURE AND PRECIPITATION

(Recorded in the period 1961-90 at Birney, Brandenberg, Colstrip, Ingomar, Lame Deer, and Rock Springs, Montana)

Temperature Precipitation

|
|
|
| | | 2 years in | | |2 years in 10| |

|
|
|
| .
| | | | 10 will have-~- | Average | | will have-- | Average |
Month | Average | Average | Average | | |number of|Average]| | |number of|Average
| daily | daily | daily | Maximum | Minimum | growing | | Less | More |days with|snowfall
|maximum|minimum| | temperature|temperature| degree | |than--|than--|0.10 inch|
| | | | higher | lower | days* ] | | | or more |
| I | | than-- | than-- ] | | | | |
6 | o | o | o I o | | [ | [ [
| F | F | F | F | F | Units | 1In | In | In | | In
| | | | | ! | } I | [
BIRNEY: | | | | | | | | | | |
| | | | | | | I | | |
January----| 32.8 | 4.6 | 18.7 | 58 | -33 | 1 | 0.51 ] 0.22 | 0.75] 1 | 6.4
| | | | | | | I | | |
February---| 40.2 | 12.0 | 26.1 | 65 | -25 | 9 | .43 | .16 | 65| 1 | 6.4
| | | | | | | | | | |
March------ | 49.6 | 20.4 | 35.0 | 75 | -17 | 54 | .67 | .26 | 1.02] 2 | 3.9
| | | | | | | | | | |
April------ | 62.2 | 30.4 | 46.3 | 86 | 12 | 218 | 1.37 | .54 | 2.06] 3 | 3.3
I | | | | I I I | | |
May--~=----- | 71.5 | 39.8 | 585.7 | 93 | 22 | 476 | 2.13 | 1.32 | 2.86] 5 | .3
| | | | | | | l | | |
June------- | 81.2 | 48.7 | 65.0 | 101 | 32 | 740 | 2.71 | 1.69 | 3.63] 5 | .0
| | | | | | | | | | |
July--====- ] 90.1 | 53.7 | 71.9 | 104 | 38 | 977 | 1.15 | .44 | 1.75] 3 | .0
| | | | | | | o | | |
August----- | 87.9 | 51.0 | 69.5 | 103 | 36 | 897 | .90 | .34 | 1.37] 2 | .0
i | | | | | | | | | ]
September--| 75.5 | 40.7 | 58.1 | 96 | 22 | 543 | 1.37 | .59 | 2.12] 3 | .5
| | | | | | | [ | | |
October----| 64.2 | 30.3 | 47.3 | 86 | 10 | 244 | .95 | .44 | 1.45] 2 | .8
| | I | | | | | | | |
November---{ 45.6 | 18.1 | 31.9 | 72 | -13 | 30 | .69 | .35 | 99| 2 | 3.9
| | | | | | | | | | |
December---| 34.7 | 7.3 ] 21.0 | 61 | -31 | 3 | .58 | .26 | 86| 2 | 6.9
I | | | | | | | | I |
| | | | | | | | | | |
Yearly: | | | | | | | | | | |
| | | | | | | | | | |
Average---| 61.3 | 29.8 | 45.5 | —-— | -—- | -—= [ e I | ———— | ===
| | | I | | | | | | |
Extreme--- | 108 | -46 | --- | 106 | -37 | -——- [ e A | ———— | ===
| | | | | | | | ! | |
Total-~--~ | === === === ——— | - | 4,192 | 13.46 | 9.62 | 15.67| 31 | 32.5
| | | | | | | | | |

See footnote at end of table.
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Rosebud County Area and Part of Big Horn County, Montana

TEMPERATURE AND PRECIPITATION--Continued
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TEMPERATURE AND PRECIPITATION--Continued
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TEMPERATURE AND PRECIPITATION--Continued

Precipitation
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TEMPERATURE AND PRECIPITATION--Continued
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TEMPERATURE AND PRECIPITATION--Continued

I

Temperature | Precipitation
|
|

| | | 2 years in | |2 years in 10| |

|
|
|
|
| | | ) 10 will have-- | Average | | will have-- | Average |
Month |Average | Average | Average| | |number of |Average]| | |number of|Average
| daily | daily | daily | Maximum | Minimum | growing | | Less | More |days with|snowfall
|maximum|minimum| |temperature|temperature| degree | |than--|than--]0.10 inch|
| | | | Thigher | lower | days* | | | | or more |
| I | | than-- | than-- | | | | ! |
I 6 | o I o 1 o T o [ | [ [ | [
| F | F | F | F | F | Units | 1In | In | In | | In
| I | | | | | | | | |
| | | | | | | | | | |
ROCK | i | | | | | | | ! |
SPRINGS: | | | | | | 1 | | | |
| | | | | | | | | | ]
January----| 26.5 | 4.8 | 15.6 | 52 | -32 | 2 | 0.30 | 0.11 | 0.48} 0 | 3.8
| | | | | | [ | | I I
February---| 32.7 | 10.7 | 21.7 | 61 | -26 | 7 .20 | .07 | 34| 0 | 2.6
| | | ! | | | | | I |
March------ ] 43.5 | 19.7 | 31.6 | 71 | ~15 | 38 | .31 .17 | 44| 1 } 1.8
| 1 | | | | | | | I |
April------ | 56.9 | 30.2 | 43.5 | 83 | 5 | 170 | 1.02 | .34 | 1.57} 2 | 1.1
| | | | | | | | | | |
May-------- | 67.2 | 40.5 | 53.8 | 92 ) 22 | 425 | 2.20 } 1.02 | 3.21| 5 | .0
| | | | | | | | | | |
June-—----- | 77.3 } 49.3 | 63.3 | 99 | 33 | 676 | 2.45 | 1.35 | 3.42] 5 | .0
| | | | | | | | | | |
July-~-===- | 86.0 | 54.4 | 70.2 | 103 | 39 | 908 | 1.40 | .74 2.07] 3 | .0
| | I | | | | | | | |
August----- | 84.7 | 53.0 | 68.8 | 101 | 36 | 853 | .87 | .42 | 1.36| 2 | .0
| 1 I | | | | | | | |
September~--| 71.9 | 42.0 | 57.0 | 95 | 23 | 492 | 1.24 | .29 | 1.98] 2 | .0
| | | | | | | | | | |
October----| 60.6 | 32.2 | 46.4 | 84 | 10 | 229 | .68 | .20 | 1.16| 2 | .3
I | | | | | | I | | |
November---| 42.3 | 18.8 | 30.6 | 70 | -14 | 37 | .33 | .10 | 52) 1 | 1.7
| | | | | | | | | | ]
December---| 29.2 | 7.0 ] 18.1 | 59 | -33 | 5 | .29 | .12 | 45) 0 | 4.0
| | | | | | | | | | |
| | | | | | | | | | |
Yearly: | | | | | | | | | | |
| | I | | | | | | | |
Average--| 56.6 | 30.2 | 43.4 | -— | -— | =-—-- | === === | ====] -—= | ===
| | | | | | | | | | |
Extreme~-| 107 | -40 | --- | 103 | -35 | ——— [ R et | === | ===
| | | | | | | | | | |
Total~-==| === | === | === | —— | -—- | 3,840 | 11.28 | 8.20 | 13.88] 23 | 15.3
I | | | | | | I | |

*A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minumum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (40 degrees F).
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FREEZE DATES IN SPRING AND FALL

Soil Survey

(Recorded in the period 1961-90 at Birney, Brandenberg,
and Rock Springs, Montana)

Colstrip,

Ingomar,

Lame Deer,

Probability

Temperature

24 °F
or lower

28 °F
or lower

32 °F
or lower

BIRNEY:

Last freezing
temperature
in spring:

1 year in 10
later than--
2 years in 10
later than--
5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--
2 years in 10
earlier than--
5 years in 10
earlier than--

BRANDENBERG :

Last freezing
temperature
in spring:

1 year in 10
later than--
2 years in 10
later than--
5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--
2 years in 10
earlier than--
5 years in 10
earlier than--

Sept.
Sept.

Oct.

Sept .
Sept.

Oct.

17

11

30

26

20

25

Sept. 11
Sept. 16

Sept. 26

Sept. 12

Sept. 17

Sept. 27

June 6
June 1

May 21

Sept. 1
Sept. 6

Sept. 16

Sept. 3
Sept. 7

Sept. 15
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FREEZE DATES IN SPRING AND FALL--Continued

Temperature

Probability
32 °F
or lower

28 °F
or lower

24 °F
or lower

COLSTRIP:

Last freezing
temperature
in spring:

1 year in 10
later than--
2 years in 10
later than--
5 'years in 10
later than--

May 21 June 4

May 15 May 29

Apr. 22 May 17
First freezing
temperature

in fall:

|
|
!
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
1 year in 10 |
earlier than-- | Sept. 21
2 years in 10 |
earlier than-- | Sept. 28

i

|

1

|

|

|

I

|

|

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1

|

|

!

Sept. 13 Sept. 7

Sept. 19 Sept. 12
5 years in 10
earlier than--

INGOMAR:

Last freezing
temperature
in spring:

1 year in 10
later than--
2 years in 10
later than--
5 years in 10
later than--

May 31
May 27
May 18

First freezing
temperature
in fall:

1 year in 10
earlier than--
2 years in 10
earlier than--
5 years in 10
earlier than--

Sept. 19 Sept. 6 Sept. 4

Sept. 25 Sept. 12 Sept. 8

Oct. 7 Sept. 23

| |
| |
] |
| |
| |
| |
| |
| ]
| |
| |
| |
| |
| |
| I
| |
| |
| I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Oct. 10 | Sept. 30 | Sept. 22

| I
I |
| |
| |
| |
| |
| I
| |
| |
| 1
! |
| |
| |
| I
I |
| |
| I
| |
| |
| |
| ]
| |
| |
| |
| | Sept. 15
i |
| I

19
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Soil Survey

FREEZE DATES IN SPRING AND FALL~-Continued

Probability

Temperature

24 °F
or lower

28 °F
or lower

32 °F
or lower

LAME DEER:

Last freezing
temperature
in spring:

1l year in 10
later than--
2 years in 10
later than--
5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--
2 years in 10
earlier than--
5 years in 10
earlier than--

ROCK SPRINGS:

Last freezing
temperature
in spring:

1 year in 10
later than--
2 years in 10
later than--
5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--
2 years in 10
earlier than-~-
5 years in 10
earlier than--

Sept. 13
Sept. 19

Sept. 30

May 10

25

Sept .
Sept. 25

Oct. 7

May 31
May 25

15

Sept. 4
Sept. 10

Sept. 20

Sept. 10
Sept. 16

Sept. 27

June 18
June 11

May 29

Aug. 21
Aug. 27

Sept. 7

May 31
May 26

May 17

Sept. 4
Sept. 9

Sept. 18
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GROWING SEASON

(Recorded in the period 1961-90 at Birney,
Brandenberg, Colstrip, Ingomar, Lame Deer, and
Rock Springs, Montana)

Daily minimum temperature
during growing season

|
I
}
|
Probability | Higher | Higher | Higher
| than | than | than
| 24 °° | 28°% | 32°F
| | |
| Days | Days | Days
| | |
BIRNEY: | | |
| | |
9 years in 10 | 137 } 120 | 93
| | |
8 years in 10 | 145 | 127 | 101
| l |
5 years in 10 | 161 | 141 | 118
| | |
2 years in 10 | 176 | 154 | 134
| | |
1 year in 10 | 184 | 161 | 143
| | |
| | |
BRANDENBERG : | | |
| | |
9 years in 10 | 147 | 126 | 99
I | |
8 years in 10 | 153 | 133 | 106
| | |
5 years in 10 | 166 | 146 | 120
| | I
2 years in 10 | 178 | 158 | 134
| | |
1 year in 10- | 185 | 165 | 142
| | |
| | |
COLSTRIP: | | |
| | |
9 years in 10 | 147 | 127 | 101
| | |
8 years in 10 | 155 | 135 | 110
| | |
5 years in 10 | 170 | 149 | 128
| | |
2 years in 10 | 184 | 163 | 145
| | |
1 year in 10 | 192 | 170 | 154
| | |
| | |
INGOMAR: | | |
| | |
9 years in 10 | 141 | 115 | 106
| | |
8 years in 10 | 149 | 122 | 110
| | |
5 years in 10 | 163 | 135 | 119
| | |
2 years in 10 | 178 | 148 | 128
| | |
1 year in 10 | 185 | 155 | 133
1 | |
I | I
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GROWING SEASON--Continued

Daily minimum temperature

during growing season

|
|
|
I
Probability | Higher | Higher | Higher
| than | than | than
| 24° | 28°% | 32°F
| | |
| Days | Days | Days
| | |
LAME DEER: | | |

| | |

9 years in 10 | 120 | 109 | 73
| | I

8 years in 10 | 129 | 116 | 83
| | |

5 years in 10 | 148 | 129 | 102
| | |

2 years in 10 | 166 | 142 | 121
| | |

1 year in 10 | 175 | 149 | 131
| | |
| | |

ROCK SPRINGS: | | |

| | |

9 years in 10 | 141 | 123 | 106
| | |

8 years in 10 | 149 | 131 | 113
| | |

5 years in 10 | 163 | 145 | 125
| | [

2 years in 10 | 177 | 159 | 138
| | |

1 year in 10 | 185 | 167 | 144
! | |
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The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the
general soil map is a unique natural landscape.
Typically, it consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major soils or
miscellaneous areas. The soils or miscellaneous areas
making up one unit can occur in another but in a
different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils or miscellaneous areas can be identified
on the map. Likewise, areas that are not suitable can
be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

The general soil map units in this survey have been
grouped for broad interpretive purposes. Each of the
broad groups and the map units in each group are
described on the following pages.

Map Unit Descriptions

The State Soil Geographic Data Base (STATSGO)
for Montana is the base for the general soil map of
Rosebud County Area and part of Big Horn County,
Montana. The map symbols are the same as those
used for the STATSGO map units. In each major soil
group, only two or three of the major soils or
miscellaneous areas in the map unit are listed for the
map symbol. The textures given for the soils in the
groups are for the fraction less than 2 millimeters (fine
earth) of the particle-size class in the control section.
For more information about the general soil map units,
refer to the STATSGO map for Montana.

Dominantly Nearly Level to Moderately Sloping, Very
Deep, Well Drained, Loamy and Clayey Soils that
Formed in Alluvium; on Flood Plains, Stream
Terraces, and Alluvial Fans; Used Mainly for Irrigated
Crops, Dryland Crops, or Range

148—Creed-Gerdrum

These soils are nearly level to moderately sloping.
They are clayey. Creed soils are on stream terraces,
and Gerdrum soils are on stream terraces and alluvial
fans. The soils in this unit are sodium and salt affected
and are used mainly for range.

160—Marvan-Davidell-Harlem

These soils are nearly level or gently sloping. Marvan
soils are clayey and are sodium and salt affected. They
are on stream terraces. Davidell soils are loamy. They
are on alluvial fans and stream terraces. Harlem soils
are clayey. They are on flood plains and are subject to
flooding. Marvan and Davidell soils are used mainly for
range, and Harlem soils are used mainly for irrigated
crops.

190—Evanston-Lonna

These soils are nearly level to moderately sloping
and are loamy. They are on alluvial fans and stream
terraces. The soils in this unit are used for range or for
dryland crops.

227—Davidell-Havre-Gerdrum

These soils are nearly level to moderately
sloping. Davidell soils are loamy. They are on
alluvial fans and streams. Havre soils are loamy. They
are on flood plains and are subject to flooding.
Gerdrum soils are clayey and are sodium and salt
affected. They are on alluvial fans and stream
terraces. Davidell and Gerdrum soils are used mainly
for range, and Havre soils are used mainly for irrigated
crops.
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256—Havre-Harlem

These soils are nearly level. They are on flood
plains. Havre soils are loamy, and Harlem soils are
clayey. The soils in this unit are subject to flooding.
They are used mainly for irrigated crops.

263—Havre-Spinekop-Kobar

These soils are nearly level to moderately sloping.
Havre soils are loamy. They are on flood plains and are
subject to flooding. Spinekop soils are loamy. They are
on stream terraces. Kobar soils are clayey. They are on
alluvial fans and stream terraces. The soils in this unit
are used mainly for irrigated crops.

379—Marvan-Gerdrum

These soils are nearly level to moderately sloping
and are clayey and sodium and salt affected. They are
on alluvial fans and stream terraces. They are used
mainly for range.

668—Yamac-Havre

These soils are nearly level and are loamy. Yamac
soils are on alluvial fans and stream terraces. Havre
soils are on flood plains and are subject to flooding.
The soils in this unit are used mainly for range or for
dryland crops.

Dominantly Nearly Level to Very Steep, Shallow to
Very Deep, Well Drained or Excessively Drained,
Sandy, Loamy, and Clayey Soils that Formed in
Interbedded Shale and Sandstone, Consolidated
Sandstone, Semiconsolidated, Loamy Sedimentary
Beds, Semiconsolidated Shale, Colluvium, and
Alluvium; on Sedimentary Plains, Hills, Alluvial Fans,
and Relict Stream Terraces; Used Mainly for Range

55—Bonfri-Galbreth

These nearly level to moderately sioping, well
drained soils are on sedimentary plains. They are
loamy. Bonfri soils formed in interbedded shale and
sandstone. Galbreth soils formed in consolidated
sandstone. The soils in this unit are used mainly for
range.

70—Bryant-Shambo-Doney

These soils are gently sloping to strongly sloping and
are well drained. They are loamy. Bryant and Shambo
soils are on sedimentary plains and hills. Bryant soils
are very deep and formed in colluvium. Shambo soils
are very deep and formed in alluvium. Doney soils are
moderately deep and formed in semiconsolidated,
loamy sedimentary beds. They are on hills. The soils in
this unit are used mainly for range.

Soil Survey

75—Yamac-Busby-Cabbart

These soils are nearly level to very steep and are
well drained. They are loamy. Yamac and Busby soils
are nearly level to moderately sloping and are very
deep. They formed in alluvium and are on alluvial fans
and sedimentary plains. Cabbart soils are moderately
steep to very steep and are shallow. They formed in
semiconsolidated, loamy sedimentary beds and are on
hills. The soils in this unit are used mainly for range.

92—Delpoint-Yamac-Cabbart

These soils are gently sloping to very steep and are
well drained. They are loamy. Delpoint soils are gently
sloping to moderately sloping and are moderately deep.
They formed in semiconsolidated, loamy sedimentary
beds and are on sedimentary plains. Yamac soils are
gently sloping to moderately sloping and are very deep.
They formed in alluvium and are on alluvial fans and
sedimentary plains. Cabbart soils are moderately steep
to very steep and are shallow. They formed in
semiconsolidated, loamy sedimentary beds and are on
hills. The soils in this unit are used mainly for range.

103—Cabbart-Delpoint-Rock Outcrop

This unit is moderately steep to very steep and is on
hills. Cabbart and Delpoint soils are well drained and
are loamy. They formed in semiconsolidated, loamy
sedimentary beds. Cabbart soils are shallow, and
Delpoint soils are moderately deep. Rock outcrop
consists mainly of semiconsolidated, loamy sedimentary
beds. This unit is used mainly for range.

168—Yamac-Delpoint

These soils are gently sloping to moderately sloping
and are well drained. They are loamy. Yamac soils are
very deep. They formed in alluvium and are on alluvial
fans. Delpoint soils are moderately deep. They formed
in semiconsolidated, loamy sedimentary beds and are
on sedimentary plains. The soils in this unit are used
mainly for range.

173—Doney-Wayden

These soils are moderately steep to very steep and
are well drained. They are on hills. Doney soils are
moderately deep and are loamy. They formed in
semiconsolidated, loamy sedimentary beds. Wayden
soils are shallow and are clayey. They formed in
semiconsolidated shale. The soils in this unit are used
mainly for range.

354—Lonna-Cambeth

These soils are gently sloping to strongly sloping and
are well drained. They are loamy. Lonna soils are very
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Cabbart

Figure 3.—Typical pattern of soils and parent material in the Yamac-Birney-Cabbart general soil map unit.

deep. They formed in alluvium and are on alluvial fans.
Cambeth soils are moderately deep. They formed in
semiconsolidated, loamy sedimentary beds and are on
sedimentary plains and hitls. The soils in this unit are
used mainly for range or for dryland crops.

597—Vanstel-Tinsley

These soils are gently sloplng to steep and are very
deep. They formed in alluvium. Vanstel soils are gently
sloping to moderately sloping and are well drained.
They are loamy. They are on sedimentary plains and
alluvial fans. Tinsley soils are moderately steep or steep
and are excessively drained. They are sandy and have
numerous rock fragments. They are on relict stream
terraces. The soils in this unit are used mainly for
range.

612—Bitton-Yamac

These soils are gently sloping to very steep and are
very deep. They are well drained. Bitton soils are
moderately steep to very steep. They are loamy and
have numerous rock fragments. They formed in
colluvium derived from baked sandstone and shale and
are on hills. Yamac soils are gently sloping to
moderately sloping and are loamy. They formed in
alluvium and are on alluvial fans. The soils in this unit
are used mainly for range.

Dominantly Gently Sloping to Very Steep, Shallow to
Very Deep, Well Drained and Excessively Drained,
Loamy and Clayey Soils that Formed in Colluvium,
Alluvium, and Material Weathered from Baked
Sandstone and Shale, Semiconsolidated, Loamy
Sedimentary Beds, Alluvium, and Semiconsolidated
Shale; on Alluvial Fans and Hills; Used Mainly for
Range or Woodland

48—Bitton-Cabba-Shambo

These soils are gently sloping to very steep and are
well drained. Bitton soils are strongly sloping to very
steep and are very deep. They are loamy and have
numerous rock fragments. They formed in colluvium
derived from baked sandstone and shale and are on
hills."Cabba soils are strongly sloping to very steep and
are shallow. They are loamy. They formed in
semiconsolidated, loamy sedimentary beds and are on
hills. Shambo soils are gently sloping to strongly sloping
and are very deep. They are loamy. They formed in
alluvium and are on alluvial fans. The soils in this unit
are used mainly for range.

89—Yamac-Birney-Cabbart

These soils are moderately steep to very steep and
are well drained. They are on hills (fig. 3). Yamac soils
are very deep and are loamy. They formed in alluvium.
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Birney soils are very deep, are loamy, and have
numerous rock fragments. They formed in colluvium
derived from baked sandstone and shale. Cabbart soils
are shallow and are loamy. They formed in
semiconsolidated, loamy sedimentary beds. The soils in
this unit are used mainly for range.

321—Lamedeer-Ringling-Twin Creek

These soils are moderately steep to very steep and
are very deep. They are on hills. Lamedeer soils are
well drained, are loamy, and have numerous rock
fragments. They formed in colluvium derived from
baked sandstone and shale. Ringling soils are
excessively drained, are loamy, and have numerous
rock fragments. They formed in material weathered from
baked sandstone and shale. Twin Creek soils are well
drained and are loamy. They formed in alluvium derived
from baked sandstone and shale. The soils in this unit
are used mainly as woodland.

676—Yawdim-Delpoint

These soils are moderately steep to very steep and
are well drained. They are hills. Yawdim soils are
shallow and are clayey. They formed in
semiconsolidated shale. Delpoint soils are moderately
deep and are loamy. They formed in semiconsolidated,
loamy sedimentary beds. The soils in this unit are used
mainly for range.

Dominantly Nearly Level to Very Steep, Shallow to
Very Deep, Well Drained, Loamy and Clayey Soils
that Formed in Semiconsolidated, Loamy
Sedimentary Beds, Semiconsolidated Shale, and
Alluvium; on Sedimentary Plains, Hills, and Alluvial
Fans; Used Mainly for Range

24—Bullock-Cabbart-Rock Outcrop

This unit is used mainly for range. The well drained
Bullock and Cabbart soils are loamy. They formed in
semiconsolidated, loamy sedimentary beds. Bullock
soils are gently sloping to moderately sloping and are
moderately deep. They are on sedimentary plains.
Cabbart soils are strongly sloping to steep and are
shallow. They are on hills. Rock outcrop consists mainly
of semiconsolidated, loamy sedimentary beds.

287—Davidell-Sumatra

These soils are very deep and are well drained. They
are loamy. They formed in alluvium. Davidell soils are
nearly level or gently sloping. They are on alluvial fans
and sedimentary plains. Sumatra soils are moderately
sloping to steep. They are on sedimentary plains and
hills. They have high levels of sodium and salts. The
soils in this unit are used mainly for range.

339—Abor-Rock Outcrop

This unit is moderately sloping to steep. It is used
mainly for range. Abor soils are moderately deep and
are well drained. They are clayey and formed in
semiconsolidated shale on sedimentary plains and hills.
Rock outcrop consists mainly of semiconsolidated
shale.

414—Neldore-Abor

These soils are moderately sloping to very steep and
are well drained. They are clayey. They formed in
semiconsolidated shale. Neldore soils are shallow. They
are on hills. Abor soils are moderately deep. They are
on sedimentary plains and hills. The soils in this unit
are used mainly for range.

605—Volborg-Louscot

These soils are well drained. Voliborg soils are gentiy
sloping to steep and are shaliow. They are clayey. They
formed in semiconsolidated shale on sedimentary plains
and hills. Louscot soils are nearly level or gently sloping
and are very deep. They are loamy. They formed in
alluvium and are on alluvial fans. Louscot soils are
extremely acid and contain high levels of salts and
aluminum. The soils in this unit are used mainly for
range.

689—Zatoville-Yawdim-Neldore

These soils are well drained and are clayey. Zatoville
soils are nearly level to moderately sloping and are very
deep. They formed in alluvium on sedimentary plains.
They have high levels of sodium and salts. Yawdim and
Neldore soils are strongly sloping to steep and are
shallow. They formed in semiconsolidated shale on
hills. The soils in this unit are used mainly for range.
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Formation and Classification of the Soils

This section relates the soils in the survey area to
the major factors of soil formation and describes the
system of soil classification. The classification and
extent of the soils in this survey area are shown in the
tables “Classification of the Soils” and “Acreage and
Proportionate Extent of the Soils,” which are at the end
of this section.

Formation of the Soils

Each soil in the survey area is a natural, three-
dimensional body on the earth’s surface that supports
or is capable of supporting plants. Physical and
chemical processes have determined its morphology.
These processes have resulted from the interaction of
five factors—parent material, climate, living organisms,
relief, and time. Differences between soils can be
traced to differences in one or more of these factors.

Climate and plant and animal life are the active
factors of soil formation. They act on parent material
through weathering, slowly changing it into a natural
body with individual, related horizons. The effects of
climate and plant and animal life are conditioned by
relief and time. Parent material affects the kind of soil
that forms. It is the dominant factor in young soils, but
its influence generally lessens as the soil develops.
Time is necessary for the formation of a soil, but the
length of time required depends upon the other factors
of soil formation.

Climate

Climate, an active force in the formation of soils, is
determined mainly by temperature and precipitation.
Erosion and alternate periods of freezing and thawing
break down rock into the material in which a soil forms.
Water and wind are active agents in transporting and
separating weathered material. The weathered material
is further broken down by chemical reactions, such as
solution and hydration. Precipitation and temperature
affect the kind and amount of native vegetation that
grows on the soil. As vegetation decays, it produces
organic matter that subsequently becomes part of the
soil. Soils with cool temperatures and high precipitation,

such as Bryant soils, generally have a dark-colored
surface layer. Soils with warm temperatures and low
precipitation, such as Yamac soils, generally have a
light-colored surface layer. In this survey area,
precipitation is 10 to 19 inches per year and the mean
annual temperature is 38 to 46 degrees F.

Living Organisms

Living organisms are active in the formation of soils.
Organic matter is the main source of the dark color of
the surface layer. Fungi and algae inhabit and help to
decompose rocks. As the rock decomposes, grasses,
shrubs, and trees are able to grow and support animal
life.

The kinds of plants and animals in and on the soils
largely determine the kinds and amount of organic
matter added to the soil and the manner in which this
matter is incorporated into the mineral part of the soil.
Roots, rodents, and insects penetrate 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, by chemicals in the soil,
and by insects.

The native vegetation consists of short and mid
grasses, forbs, and shrubs in most parts of the survey
area, and ponderosa pine and juniper mainly in the
southern part. Common rodents include gophers, prairie
dogs, badgers, rabbits, and field mice. Many of the
pebbles and cobbles on the surface of terraces were
dug up by the burrowing of these rodents.

Relief

Relief, or topography, is determined by the uplift of
mountain masses and the resistance of bedrock and
geologic formations to erosion by water and wind. In the
eroded uplands of the survey area, runoff water has
carved deep valleys into the original bedrock. The
rugged relief contrasts sharply with the smooth, low
relief of the stream terraces and flood plains along the
river valleys.

On uplands, soil horizons decrease in number,
distinctness, and thickness as slope increases. Steep
soils that have rapid runoff have many characteristics
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similar to those of soils that formed in arid climates.
Nearly level to moderately sloping soils that receive
runoff from the soils above them on the landscape have
many characteristics of soils that formed in a more
humid climate. Macar soils on moderately steep hills
and Shambo soils on gently sloping and moderately
sloping alluvial fans are examples of this pattern. Macar
soils have a thin, light-colored A horizon, and the
subsoil extends to a depth of 18 inches. In contrast,
Shambo soils have a thicker, dark-colored A horizon,
and the subsoil extends to a depth of 28 inches.

Parent Material

Many of the soils in the survey area formed in place
over semiconsolidated sedimentary beds or shale.
Some soils formed in alluvium and colluvium and were
deposited in major valleys and on bordering uplands.
Soils that formed in material derived from
semiconsolidated, sandy sedimentary beds, such as
Yetull soils, are generally sandy. Soils that formed in
residuum derived from shale, such as Neldore soils, are
clayey. The basic constituent of shale is clay. Soils that
formed in mixed alluvium derived from
semiconsolidated, loamy sedimentary beds, such as
Yamac soils, are loamy. Some of the soils in the area,
such as Gerdrum soils, acquired salt and sodium from
the parent material. The salts and sodium in these
saline, alkaline, or saline-alkaline soils limit the kind and
amount of plants that can grow on them. The density of
the parent rock and its mineral composition can limit the
rate of weathering and depth of the soil. Castner soils,
for example, are shallow because they formed in hard
sandstone.

Time

The changes that take place in a soil over long
periods of time are called soil genesis. They give the
soil distinct layers, or horizons. The kinds and
arrangement of these horizons are called soil
morphology and are described in terms of color, texture,
structure, consistence, thickness, and permeability.

Soils can be classified from young to mature
according to their approximate age. The age of a soil is
generally indicated by the thickness and distinctness of
the subsurface horizons, the content of organic matter
and clay, the depth to which soluble material is leached,
and the form and distribution of calcium carbonate and
gypsum in the soil.

The young Havre soils are Entisols that formed in
alluvium on flood plains. They contain little organic
matter from which to form an A horizon and have no
clay accumulation. Little translocation of carbonates has
occurred in these soils.

The mature Evanston soils are Mollisols that formed

Soil Survey

in parent material that is similar to that of the Havre
soils but is much older. Evanston soils formed in
alluvium on alluvial fans and stream terraces. They
contain enough organic matter to have a dark A horizon
and also have a distinct clay accumulation in the
subsoil. Nearly all of the carbonates have been leached
below a depth of about 12 inches.

Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories. Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in
the field or inferred from those observations or from
laboratory measurements. The categories are defined in
the following paragraphs.

ORDER. Eleven soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Aridisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Orthid (Orth,
meaning true, plus id, from Aridisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property
of the soil. An example is Camborthids (Camb, meaning
to change, plus orthid, the suborder of the Aridisols that
has an aridic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. An example is
Borollic Camborthids.

FAMILY. Families are established within a subgroup
on the basis of physical and chemical properties and
other characteristics that affect management. Generally,
the properties are those of horizons below plow depth
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where there is much biological activity. Among the fine-loamy, mixed Borollic Camborthids.

properties and characteristics considered are particle- SERIES. The series consists of soils that have

size class, mineral content, temperature regime, similar horizons in their profile. The horizons are similar
thickness of the root zone, consistence, moisture in color, texture, structure, reaction, consistence,
equivalent, slope, and permanent cracks. A family mineral and chemical composition, and arrangement in
name consists of the name of a subgroup preceded by the profile. The texture of the surface layer or of the

terms that indicate soil properties. An example is underlying material can differ within a series.
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CLASSIFICATION OF THE SOILS
l
Soil name | Family or higher taxonomic class
|
|
|
AbOr------c--mmm - |Fine, montmorillonitic, frigid Udorthentic Chromusterts
Absher-----———-——ccceeeueu-- |Fine, montmorillonitic Borollic Natrargids
Alona------=—=————c-eeeee~- |Fine-silty, mixed Borollic Camborthids
Antwerp---—--—-==-=-——-=—--- |Fine-silty, mixed (calcareous), frigid Ustic Torriorthents
Armellg-----=-----v-crm—- | Loamy-skeletal, mixed (calcareous), frigid Ustic Torriorthents
Agsinniboine------------- |Fine-loamy, mixed Aridic Argiborolls
Barvon--———-—-—-—----e——eee—- |Fine-loamy, mixed Entic Haploborolls
Belfield-—-—---=-==-———-=c—-=- |Fine, montmorillonitic Glossic Natriborolls
Birney-------—-—--—-=—=—--= | Loamy-skeletal, mixed Borollic Camborthids
Bitton--------mmre——— | Loamy-skeletal, mixed Typic Haploborolls
Blackhall---------eeeeea- |Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthents
Bonfri----------—--—--—--- |Fine-loamy, mixed Borollic Haplargids
Borollic Camborthids----- |Borolliec Camborthids
Brunelda--------—--—=---— |Fine, montmorillonitic, frigid Cambic Gypsiorthids
Bryant-—-—=---ccaemmcneeee |Fine-silty, mixed Typic Haploborolls
Bullock--=-=-m=—mrm=——————— |Fine-loamy, mixed Borollic Natrargids
Busby-------—====—cccc-—- |Coarse-loamy, mixed Borollic Camborthids
Cabba--=--=-=-==——r-==——a——- | Loamy, mixed (calcareous), frigid, shallow Typic Ustorthents
Cabbart---—-=---—==r—===ee--= |Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthents
Cambeth-------cccceeeaa-- |Fine-silty, mixed Borollic Camborthids
Canburn---------—ccceee--- |Fine-loamy, mixed (calcareous), frigid Cumulic Haplaquolls
Castner-=—-—=-—==—--mea-o- | Loamy-skeletal, mixed Lithic Haploborolls
Chinook---=----cccceececea-- |Coarse-loamy, mixed Aridic Haploborolls
Coo@rg————————~~—=-so———- |Fine-loamy, mixed Borollic Camborthids
Creed--------=-~m————=—-—= |Fine, montmorillonitic Borollic Natrargids
Davidell--------------—-—- |Fine-silty, mixed Borollic Haplargids
Degrand---—-=--===-—c—cc--- |Fine-loamy over sandy or sandy-skeletal, mixed Aridic Argiborolls
Delpoint------==-=--—cc--- |Fine-loamy, mixed Borollic Camborthids
Doney-—--—-—=—=—=======——-—-- |Fine-loamy, mixed, frigid Typic Ustochrepts
Evanston---—=-~-=---c-c--- |Fine-loamy, mixed Aridic Argiborolls
Fergus variant----------- |Fine-silty, mixed Typic Argiborolls
Floweree----—-—-==————w=-—= |Fine-silty, mixed Aridic Haploborolls
Fluventic Haploborolls---|Fluventic Haploborolls
Forelle---—-—-———=======- |Fine-loamy, mixed Borollic Haplargids
Galbreth-----ccccmmeeeaa- |Loamy, mixed, shallow Borollic Camborthids
Gerdrum-------c--ceee—m-- |Fine, montmorillonitic Borollic Natrargids
Glendive--=-=—======-—=—a-- |Coarse-loamy, mixed (calcareous), frigid Ustic Torrifluvents
Hanly----~==—=—=——=c—cw-- |Sandy, mixed, frigid Ustic Torrifluvents
Harlem-------=v~—cmmme———— |Fine, montmorillonitic (calcareous), frigid Ustic Torrifluvents
Havre--—-—-—-———-c-cceeeeee—- |Fine-loamy, mixed (calcareous), frigid Ustic Torrifluvents
Ivanell---------===-————- |Fine-silty, mixed Borollic Haplargids
Kirby--------=-===-----ucn | Loamy-skeletal over fragmental, mixed (calcareous), frigid Ustic Torriorthents
Kobar——---—-—=--==c-cce--- |Fine, montmorillonitic Borollic Camborthids
Kremlin-—-——-=--—===cececece—a- |Fine-loamy, mixed Aridic Haploborolls
Lamedeer------===-—m————= | Loamy-skeletal, mixed, frigid Udic Ustochrepts
Lihen~—-===—==-—cceccacaa- |Sandy, mixed Entic Haploborolls
Lonna--—-—-———=—=—=—-————ee---- |Fine-silty, mixed Borollic Camborthids
Louscot---=-=--=c-emm—————— |Fine-silty, mixed, acid, frigid Ustic Torriorthents
Macar~--—===—==—-—--—oa—a- |Fine-loamy, mixed, frigid Typic Ustochrepts
Marmarth----------=------ |Fine-loamy, mixed Aridic Argiborolls
Marvan~-~--=-c-=mmm-ooaaa= |Fine, montmorillonitic, f£rigid Udorthentic Chromusterts
Neldore------—-—————-——==w- |Clayey, montmorillonitic, nonacid, frigid, shallow Ustic Torriorthents
Niler-------—-cc-eremm——e |Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthents
Nob@~====mc-mmmc e |Fine, montmorillonitic (calcareous), frigid Ustic Torriorthents
OrinoCo-————=—w=mmm——————— |Fine, montmorillonitic (calcareous), frigid Ustic Torriorthents
Rahworth------------—-——- |Fine-silty, mixed Borollic Camborthids
Rallod-——-------cmmmmm e |Clayey, montmorillonitic, shallow Borollic Natrargids
Redcreek-------=-=-===--=--- |Loamy, mixed (calcareous), frigid Lithic Ustic Torriorthents
Ringling----—-—======c-== | Loamy-skeletal over fragmental, mixed Typic Haploborolls
Rominell-------=--—-————- |Fine-loamy, mixed Borollic Natrargids
Sagedale----------——----- |Fine, montmorillonitic, frigid Typic Ustochrepts
Savage------—-———=——-—-=---- |Fine, montmorillonitic Typic Argiborolls
Shambo------—--=-==-====—— |Fine-loamy, mixed Typic Haploborolls

Spang-----——=——=-=------- |Coarse-loamy, mixed Borollic Camborthids
|
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CLASSIFICATION OF THE SOILS--Continued

So0il name Family or higher taxonomic class

Spinekop-~~====rm--—————- |Fine-loamy, mixed Borollic Camborthids
Straw-----------c-ccmeeee |Fine-loamy, mixed Cumulic Haploborolls
Sumatra------—--—-——————=-=--- |Fine-silty, mixed, frigid Ustic Torriorthents
Tingley-------—-—--—------- | Sandy-skeletal, mixed, frigid Typic Ustorthents
Twilight~=-=m—errecmm e |Coarse-loamy, mixed Borollic Camborthids

Twin Creek--------------- |Fine-loamy, mixed Typic Haploborolls

Typic Fluvaquentg-------- |Typic Fluvaquents

Typic Haplaqueptg—-=-~=--- | Typic Haplaquepts

Ustic Torrifluvents------ |Typic Torrifluvents

Ustic Torriorthents------ |Typic Torriorthents

|Fine, montmorillonitic, nonacid, frigid Ustic Torriorthents

|Fine, montmorillonitic (calcareous), frigid Ustic Torriorthents
|Fine-silty, mixed Borollic Haplargids

|Clayey, montmorillonitic, acid, frigid, shallow Ustic Torriorthents
|Clayey, montmorillonitic (calcareous), frigid, shallow Typic Ustorthents
|Fine, montmorillonitic Borollic Natrargids

|Fine-loamy, mixed Borollic Camborthids

|Clayey, montmorillonitic (calcareous), frigid, shallow Ustic Torriorthents
|Mixed, frigid Ustic Torripsamments

|Fine, montmorillonitic, frigid Cambic Gypsiorthids

|
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ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

| | | | Total~--
Map | Soil name |Big Horn | Rosebud |

symbol| | County | County | Area | Extent

| | | | |

| |] Acres | Acres | Acres | Pect

| | | |
1 |Abor silty clay, 2 to 8 percent slopes-------———----r-———————ro——mn | 0l 5,812] 5,812 | 0.2
2 {Abor silty clay, 8 to 15 percent slopes-------=-------c-----—coo--- | 0| 1,579] 1,579 | *
3 |Abor-Marvan silty clays, 2 to 8 percent slopes------------—-——c—---—-- | 0] 22,158]| 22,158 | 0.7
4 |Abor-Neldore silty clays, 4 to 15 percent slopeg------------———--—--- | 0] 31,068] 31,068 | 0.9
5 |Absher-Nobe complex, 0 to 4 percent slopeg--—=--=--—-—==————cc——aw——x | 0] 5,661 5,661 | 0.2
6 |Antwerp silty clay loam, 0 to 4 percent slopes----------—-------—--- | 0] 9,171] 9,171 | 0.3
7 |Armells-Cabbart complex, 25 to 70 percent slopeg--—----=—=—=—————-- | 276 13,937| 14,213 | 0.4
8 {Armells-Delpoint-Cabbart complex, 25 to 70 percent slopes---------- | 992 32,434 33,426 | 1.0
9 |Armells-Kirby complex, 25 to 70 percent slopes--------------------- | 171 5,620] 5,791 | 0.2
10 |Armells-Kirby-Cabbart complex, 25 to 70 percent slopes------—------ | 2,513} 28,335]| 30,848 | 0.9
11 |Assinniboine fine sandy loam, 2 to 8 percent slopes---------------- | 0} 1,940]| 1,940 | 0.1
12 |Badland-=======—= == e e — e —————m - —m e | 0] 22,872| 22,872 | 0.7
13 | Barvon-Lamedeer-Lamedeer, dry, complex, 35 to 70 percent slopes----| 4,930 11,238]| 16,168 | 0.5
14 |Barvon, dry-Doney-Cabba complex, 15 to 70 percent slopes----------- | 5,937} 10,793| 16,730 | 0.5
15 |Belfield clay loam, 0 to 4 percent slopes----------------cc-c-—----- | 1,150] 141 1,291 | *
16 |Birney channery loam, 15 to 25 percent slopes--------------------—- | 32| 5,011 5,043 | 0.2
17 |Birney-Cabbart complex, moist, 25 to 70 percent slopes--~---------- | []] 6,380] 6,380 | 0.2
18 |Birney-Cooers-Kirby complex, 2 to 15 percent slopes---------------- | 400 9,468| 9,868 | 0.3
19 |Birney-Kirby channery loams, 4 to 25 percent slopes---------------—- | 53| 18,786 18,839 | 0.6
20 |Birney-Kirby-Cabbart complex, 15 to 25 percent slopes-------------- | 311 6,772| 7,083 | 0.2
21 |Birney, moist-Armells-Cabbart complex, 25 to 70 percent slopes----- | 4,984 48,942| 53,926 | 1.6
22 |Birney, moist-Birney-Kirby channery loams, 15 to 25 percent slopes-| 1,264] 7,734 8,998 | 0.3
23 |Bitton-Doney-Ringling, dry, complex, 15 to 25 percent slopeg----—--- | 1,483 1,948| 3,431 | 0.1
24 |Bitton-Doney-Ringling, dry, complex, 25 to 70 percent slopes------- | 360] 3,429 3,789 | 0.1
25 |Bitton-Ringling, dry, channery loams, 8 to 25 percent slopes------- | 252 3,407 3,659 | 0.1
26 |Bitton-Shambo complex, 4 to 15 percent slopes-----------------c---- | 158]| 1,872] 2,030 | 0.1
27 |Bitton-Twin Creek complex, 2 to 8 percent slopes------=---=-—-==—-m-—- | 288 3,989 4,277 | 0.1
28 |Bitton-Twin Creek-Ringling, dry, complex, 2 to 15 percent slopes---| 2,187| 11, 215| 13,402 | 0.4
29 |Bitton, moist-Doney-Cabba complex, 15 to 70 percent slopes—-------- | 1,325] 2,635]| 3,960 | 0.1
30 |Bitton, moist-Lamedeer, dry-Ringling, dry, channery loams, | | | |

| 15 to 25 percent sSlop@S-—---—-——-—------erem e msm e mmm e | 1,323] 5,658 6,981 | 0.2
31 |Bitton, moist-Lamedeer, dry-Ringling, dry, channery loams, | | | |

| 25 to 70 percent slopes----—--—---———--—----————————————--—-——————- | 20,560] 26,281 46,841 | 1.4
32 |Bitton, moist-Ringling, dry-Cabba complex, 25 to 70 percent slopes-| 5,919| 9,016] 14,935 | 0.5
33 |Bonfri-Bullock, eroded-Cabbart complex, 4 to 25 percent slopeg----- | 0| 10,252 10,252 | 0.3
34 |Bonfri~Galbreth fine sandy loams, 1 to 8 percent slopes------------ | 0| 12,117| 12,117 | 0.4
35 |Bonfri-Marmarth-Bullock fine sandy loams, 1 to 4 percent slopes----| 0] 8,910 8,910 | 0.3
36 |Borollic Camborthids-Ustic Torrifluvents complex, 0 to 8 | | | |

| percent slop@S——————-——-=—- - | 312 49,300] 49,612 | 1.5
37 |Brunelda silty clay, 2 to 8 percent slopeg-~-=-~-—m—=-=-——c—aaoo——ox | 0] 10,207¢ 10,207 | 0.3
38 {Brunelda-Gerdrum complex, 1 to 8 percent slopes-------------------- | 0] 3,937} 3,937 | 0.1
39 |Brunelda-Vaeda-Nobe complex, 1 to 8 percent slopes----------------- | 0] 4,319 4,319 | 0.1
40 |Bryant silt loam, 2 to 8 percent slopes---------------————-————————— | 11,307| 4,679] 15,986 | 0.5
41 |Bryant silt loam, 8 to 15 percent slopes-----------—---————————————— | 2,218]| 1,465] 3,683 | 0.1
42 |Bullock, eroded-Rallod, warm, clay loams, 2 to 15 percent slopes---| o] 14,189 14,189 | 0.4
43 |Bullock, eroded-Rominell complex, 2 to 8 percent slopes------------ | 0| 25,341} 25,341 | 0.8
44 |Busby fine sandy loam, 2 to 8 percent slopes--------=~-——=-——-—re-o | 72| 12,719| 12,791 | 0.4
45 |Busby fine sandy loam, 8 to 15 percent slopes-------------------—-——- | 724 8,966| 9,690 | 0.3
46 |Busby loam, 0 to 2 percent s8lop@s——-—~——--——--sse—meeem—eme———aao———— | 0] 965| 965 | *
47 |Busby-Rock outcrop complex, 8 to 15 percent slopes----------------- | 989| 9,212} 10,201 | 0.3
48 |Busby-Twilight-Blackhall, warm, fine sandy loams, 2 to 8 | | | |

| percent slop@g----—-————---cec—r——m e e m e m e | 125] 12,459| - 12,584 | 0.4
49 |Busby-Twilight-Blackhall, warm, fine sandy loams, 8 to 25 | | | |

| percent slop@g-———-——=—-— - e m e e oo oo | 6,227| 51,417]| 57,644 | 1.7
50 |Busby-Yetull complex, 2 to 8 percent slopes------------———-——--———- | 0] 3,625]| 3,625 | 0.1
51 |Busby-Yetull complex, 8 to 25 percent slopes---------------—-—--———- | 946| 4,906 5,852 | 0.2
52 | Cabba-Wayden-Rock outcrop complex, 25 to 70 percent slopes--=------| 1,053] 827 1,880 | 0.1
53 | Cabba~Wayden-Sagedale complex, 25 to 70 percent slopes------------- | 199] 3,495] 3,694 | 0.1
54 |Cabbart-Armells-Rock outcrop complex, 25 to 70 percent slopes------ | 847| 5,951 6,798 | 0.2
55 | Cabbart-Yawdim-Rock outcrop complex, 15 to 70 percent slopes------- | 2,331| 87,434 89,765 | 2.7
56 |Cambeth silt loam, 2 to 8 percent slopes---------—-----—————-——-———-——- | 274 31,079] 31,353 | 0.9
57 |Cambeth silt loam, 8 to 15 percent slopes—-—-—-=—-=———=————wm——oma——— | 115] 5,385] 5,500 | 0.2

|
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ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

| | ] | Total--
Map | Soil name |Big Horn | Rosebud | |
symbol | | County | County | Area | Extent

| | | | |

| | Acres | Acres | Acres | Pet

| | | | l
58 |Cambeth~Cabbart silt loams, 4 to 15 percent slopeg----------—-—-——-- | 247 63,102 63,349 | 1.9
59 | Cambeth-Cabbart complex, dissected, 8 to 25 percent slopes--------- | 0] 49,896| 49,896 | 1.5
60 |Cambeth-Niler complex, 4 to 15 percent slopes------=—-—--—c-——c—aa-- | 0] 5,938 5,938 | 0.2
61 |Castner-Shambo complex, 2 to 15 percent slopes---------—-—cc——cee——n- | 633] 1,194 1,827 | 0.1
62 |Chinocok fine sandy loam, 2 to B percent slopes-------==-———=e—co—oo | 636 3,466 4,102 | 0.1
63 |Chinook fine sandy loam, alkali substratum, 2 to 8 percent slopes--| 0l 4,073] 4,073 | 0.1
64 |Cooers loam, 2 to 8 percent slopesS---=------—— oo | 0] 3,474 3,474 | 0.1
65 |Coocers-Birney complex, 2 to 8 percent slopegS------—----cccceeeaoou_ | 248 4,527| 4,775 | 0.1
66 |Cooers-Yamac loams, 2 to 8 percent slopes----=——-------m—mccomooo | 94| 4,360] 4,454 | 0.1
67 |Creed loam, sandy substratum, 0 to 2 percent slopeg-------=-=-—---- | 0] 3,258] 3,258 | 0.1
68 |Davidell loam, 2 to 4 percent slopeS—-------———-—-———mmmmmcmm e | (] 34,301 34,301 | 1.0
69 |Davidell silty clay loam, 0 to 2 percent slopes~------—----—--ccc—-o | V] 10,901 10,901 | 0.3
70 |Davidell-Antwerp silty clay loams, 0 to 4 percent slopes----------- | 0] 18,262] 18,262 | 0.6
71 |Degrand sandy loam, 0 to 4 percent slopes-----—————-——cmeeocoocoooo | 0] 885 885 | *
72 |Delpoint-Cabbart loams, 25 to 70 percent slop@s-------==--=-———------ | 1,143 20,280] 21,423 | 0.6
73 |Delpoint-Cabbart-Yamac loams, 8 to 25 percent slopes----=-====-——=-= | 4,419 201,467]| 205,886 | 6.2
74 |Delpoint-Cabbart-Yawdim complex, 25 to 70 percent slopes----------- | 603] 69,977| 70,580 | 2.1
75 |Delpoint-Galbreth complex, 2 to 8 percent slopes------—-=—=--—c—=—-- | 0] 9,075] 9,075 | 0.3
76 |Delpoint, moist-Delpoint~Cabbart loams, 15 to 25 percent slopes----| 2,020 23,727} 25,747 | 0.8
77 |Delpoint, moist-Delpoint-Cabbart loams, 25 to 70 percent slopes----| /]| 7,733} 7,733 | 0.2
78 |Doney-Bitton-Cabba complex, 15 to 35 percent slopes-------------—-- | 3,182| 7,847| 11,029 | 0.3
79 |Evanston loam, 0 to 4 percent slopeS--—----—-----cmmmmmmmme e | 0} 9,096| 9,096 | 0.3
80 |Fergus variant-Twin Creek complex, 2 to 8 percent slopes----------- | 18} 1,385] 1,403 | *
81 |[Floweree silt loam, 0 to 2 percent slopes--------—--——-cccc—mmcmmm-o | 534} 1,665] 2,199 | ©.1
82 |Floweree silt loam, 2 to 8 percent slopes--—----==------c-ceoeomoo—o | 437 5,730]| 6,167 | 0.2
83 |Floweree-Vanstel silt loams, 0 to 4 percent slopes----------—---——-- | 0f 1,931 1,931 | 0.1
84 |Fluventic Haploborolls-Typic Fluvaquents complex, 0 to 4 | | | |

| percent slop@S-——————= e e - | 822| 692 1,514 | *
85 |Forelle loam, warm, 2 to 8 percent slopesS----—--——-----mcecomemmaaa.— | 0] 11,997| 11,997 | 0.4
86 |Forelle, warm-Gerdrum complex, 2 to 8 percent slopes----------=----=- | 0] 14,983 14,983 |- 0.5
87 |Galbreth sandy clay loam, 1 to 4 percent slopes---------—————c-——-= | ] 3,731| 3,731 | 0.1
88 |Gerdrum clay loam, 0 to 2 percent slopesS--=-=----====-—c—ecem————o—o—— | 0] 8,427| 8,427 |- 0.3
89 |Gerdrum clay loam, 2 to 8 percent slopeS---------------ceeceeom—ao- | 16| [25,602] 25,618 | 0.8
90 | Gerdrum-Kobar silty clay loams, 0 to 2 percent slopes------==-———=-- | 0| 2,232] 2,232 | 0.1
91 |Gerdrum-Kobar silty clay loams, 2 to 8 percent slopes-----—--——---=- | 0| 9,438 9,438 | 0.3
92 |Gerdrum-Marvan silty clays, 2 to 8 percent slopes------=—---—-wceooo_ | 0l 7,059] 7,059 | 0.2
93 |Gerdrum-vVanda silty clays, 0 to 4 percent slopes-------=—-—-———ce—--- | 0| 25,733| 25,733 | 0.8
94 |Gerdrum, shale substratum-Volborg, saline, complex, 1 to 4 | | | |

| percent slop@S-———-====— - e e | 0] 3,137} 3,137 | 0.1
95 |Glendive loam, 0 to 2 percent slopes, occasionally flooded--------- | [o]] 6,230} 6,230 | 0.2
96 |Hanly-Glendive loams, 0 to 2 percent slopes, occasionally flooded--| 0] 2,117 2,117 | 0.1
97 |Harlem silty clay loam, 0 to 2 percent slopes, occasionally | | | |

| £looded-—————————— - e | 0] 3,479| 3,479 | 0.1
98 |Harlem silty clay, 0 to 2 percent slopes, occasionally flooded----- | 15| 4,937 4,952 | 0.1
99 |Havre loam, 0 to 2 percent Slop@S~——==——----—cmmmeeceecemmm———e——eo | 0] 7,839] 7,839 | 0.2
100 |Havre loam, 0 to 2 percent slopes, occasionally flooded------------ | 4,377 21,885} 26,262 | 0.8
101 |Havre silty clay loam, 0 to 2 percent slopes, occasionally | | | |

| £looded———— - e e e e e e - | 0] 8,261} 8,261 | 0.2
102 |Havre silty clay loam, moderately wet, 0 to 2 percent slopes, | | | |

| occasionally flooded--—-======ccccm e e | 01 3,273| 3,273 | 0.1
103 |Havre silty clay loam, saline, 0 to 2 percent slopes, frequently | | | |

| flooded-—————= e - | 0] 3,927| 3,927 | 0.1
104 |Havre, Harlem, and Glendive soils, channeled, 0 to 2 percent | | | |

| BlOopP@g=—=—== = e | 1,397] 46,406 47,803 | 1.4
105 |Ivanell clay loam, 2 to 8 percent slopes------=—===c——me—ceuooooo | 0| 6,013 6,013 | 0.2
106 |Ivanell-Davidell complex, 2 to 8 percent slopeg------—--———-=-—-o---- | 0} 22,450 22,450 | 0.7
107 |Ivanell-Niler silty clay loams, 4 to 15 percent slopes-----=------- | 0] 22,832| 22,832 | 0.7
108 |Kirby-Cabbart-Rock outcrop complex, 25 to 70 percent slopes-----=---| 3,733] 19,556| 23,289 | 0.7
109 |Kobar silty clay loam, 0 to 2 percent slopes----------co-ceeemmaooo | 321 12,961 13,282 | 0.4
110 |Kobar silty clay loam, 2 to 8 percent slopeg--—--==--—-=—w-c———oooo—o | 408 29,773| 30,181 | 0.9
111 |Kobar silty clay loam, 8 to 15 percent slopes—-=-=--—-==————c——o-—- | 333] 8,514 8,847 | 0.3
112 |Kobar silty clay loam, gullied, 2 to 15 percent slopeg---—---------- | . 0] 13,209] 13,209 | 0.4

|
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| | | | Total--
Map | Soil name |Big Horn | Rosebud | |
symbol | | County | County | Area | Extent

| | | | |

| | Acres | Acres | Acres | Pet

| | I | |
113 |Kobar silty clay, 0 to 2 percent slopes--—------=-=-=-—-——=---—————--- | 0| 4,998 4,998 | 0.2
114 |Kobar silty clay, moderately wet, 0 to 2 percent slopes------------ | 0l 3,409 3,409 | 0.1
115 | Kobar-Cabbart-Yawdim complex, 8 to 25 percent slopes----------==--- | 544| 26,730 27,274 | 0.8
116 |Kremlin loam, 0 to 2 percent slopes----------—-=---=--——————————o——a- | 2,166]| 1,744 3,910 | 0.1
117 |Kremlin loam, 2 to 8 percent slopes--------—--—==-----------———————o- | 1,272] 7,123 8,395 | 0.3
118 | Lamedeer-Lamedeer, dry-Ringling channery loams, 35 to 70 | | | |

| percent Slop@S-—==——==—- - - - - m - e e —————————-- | 608 | 4,970 5,578 | 0.2
119 | Lamedeer-Twin Creek, moist-Ringling complex, 4 to 15 percent | | | |

| 8lOp@8——=—=——~ e e e e e e e —— oo ————- | 0 5,244 5,244 | 0.2
120 | Lamedeer-Twin Creek, moist-Ringling complex, 15 to 35 percent | | | |

| 8lop@S-—===———m e e e e e —— oo ——————— | 0] 9,754) 9,754 | 0.3
121 | Lamedeer, dry-Bitton, moist-Ringling, dry, channery loams, | | | |

] 25 to 70 percent slope@S--—————-—--— - s - s s em e e oo — oo ——————- | 7,948 20,531 28,479 | 0.9
122 |Lihen sandy loam, 15 to 35 percent 8lop@g————-=———-—====--——m————— | 0] 1,589 1,589 | *
123 |Lonna silt loam, 0 to 2 percent slopes--------------=-w-———o—o———--— | 51| 7,461 7,512 | 0.2
124 |Lonna silt loam, 2 to 8 percent slopes-------—-—---=----—————o—o-—— | 1,066] 33,616] 34,682 | 1.0
125 |Lonna silt loam, 8 to 15 percent slopes------=----------——w—------- | 90| 7,401 7,491 | 0.2
126 |Lonna silty clay loam, 0 to 2 percent slopes--------==--=-=--=-=--- | /]| 3,932 3,932 | 0.1
127 |Lonna silty clay loam, 2 to 8 percent slopes-----=-====-==----————-- | o] 11,011 11,011 | 0.3
128 |Lonna-Alona silt loams, 0 to 2 percent slopes-------=-==--=-===-=----- | []] 5,134| 5,134 | 0.2
129 |Lonna-Alona silt loams, 2 to 8 percent slopeg--------===--———==——==- | 0} 8,910 8,910 | 0.3
130 |Lonna-Antwerp silty clay loams, 0 to 2 percent slopes-------------- | 0) 3,148 3,148 | 0.1
131 |Lonna-Antwerp silty clay loams, 2 to 8 percent slopes------- N ————— | 0] 8,130] 8,130 | 0.2
132 |Lonna-Cabbart-Yawdim complex, 8 to 25 percent slopes------—-===-=-= | 961 | 20,579 21,540 | 0.6
133 | Lonna-Cambeth silt loams, 2 to 8 percent slopes-------—-====-=====-- | 0| 59,843 59,843 | 1.8
134 |Louscot silt loam, 0 to 4 percent slopes-----—--===—==-=-———=~m——--o- | 0l 16,859 16,859 | 0.5
135 |Macar-Doney-Rock outcrop complex, 15 to 45 percent slopes---------- | 11, 485| 1,996| 13,481 | 0.4
136 |Marmarth fine sandy loam, 2 to 8 percent slopes-----=======-=-==--- | ] 4,515]| 4,515 | 0.1
137 |Marmarth-Galbreth complex, 2 to 15 percent slopes-----------=====-- | 0| 1,845] 1,845 | 0.1
138 |Marvan silty clay, 0 to 2 percent slopes-----------—=—=—-----——---- | 0] 20,243| 20,243 | 0.6
139 |Marvan silty clay, 2 to 8 percent slopes-------=-=--———------------- | o 22,133] 22,133 | 0.7
140 |Marvan silty clay, saline, 2 to 8 percent slopes---------==--==----— | 0] 6,491 6,491 | 0.2
141 |Neldore silty clay, 4 to 25 percent slopes---~-----====-=--—--=-—---- | 0] 56,500 56,500 | 1.7
142 |Neldore-Abor silty clays, 8 to 25 percent slopes-------==========--- | 0] 33,750 33,750 | 1.0
143 |Neldore-Abor silty clays, 25 to 60 percent slopes--------——~—==—=--- | (o] 8,472 8,472 | 0.3
144 |Neldore-Abor-Rock outcrop complex, 8 to 35 percent slopes---—------ | 0] 12,072 12,072 | 0.4
145 |Neldore-Neldore, saline, silty clays, 4 to 15 percent slopes------- | 0] 21,449| 21,449 | 0.6
146 |Neldore-Rock outcrop complex, 15 to 60 percent slopes-------------- | 0] 15,350] 15,350 | 0.5
147 |Neldore-Ustic Torriorthents, strongly saline-Neldore, saline, | | |

| complex, 2 to 25 percent slopeg------=-=------------———---———---o- | 0] 39,173] 39,173 | 1.2
148 |Neldore-Volborg silty clays, 4 to 25 percent slopes---------------- | 0] 20,388 20,388 | 0.6
149 |Neldore-Yawdim silty clays, 8 to 45 percent slopes----------=====-- | 0] 8,186] 8,186 | 0.2
150 |Niler silty clay loam, 4 to 35 percent slopes------~--——=—==-—==---- | [0]] 13,762} 13,762 | 0.4
151 |Orinoco-Yawdim silty clay loams, 2 to 8 percent slopes-----------=- | 0] 6,315] 6,315 | 0.2
152 |Rahworth loam, 2 to 8 percent slopeg-----=-==---=--=-----—--——r—w—woo- | 0] 4,066 4,066 | 0.1
153 |Rahworth-Davidell-Sumatra complex, 2 to 8 percent slopeg--—---=-=----= | 0] 12,087| 12,087 | 0.4
154 |Riverwagh-=—-==--m—-—--—mm - e m———m———— - | 0| 2,011 2,011 | 0.1
1585 |ROCK OUELCLOP === === == = e e e e e e e e | 0] 3,057| 3,057 | 0.1
156 |Rominell fine sandy loam, 1 to 4 percent slopes, eroded------------ | 0| 9,835] 9,835 | 0.3
157 |Sagedale silty clay loam, 4 to 15 percent slopes-------===-=-===--- | 431 331 762 | *
158 | Sagedale-Cabba-Wayden complex, 8 to 25 percent slopes-——---——===---- | 1,331) 4,997] 6,328 | 0.2
159 |Savage silty clay locam, 0 to 2 percent slopes----------—--—--------- | 347| 0] 347 | *
160 |Savage silty clay loam, 2 to 8 percent slopes-----------------=--=-= | 977| 1,969] 2,946 | 0.1
161 |Shambo loam, 0 to 2 percent slopes----—-----=-=--=-=—-=-————-————-ceoo--- ] 373| 590]| 963 | *
162 | Shambo loam, 2 to 8 percent slop@s---—----------———=-m--—————————--- | 4,834 4,119 8,953 | 0.3
163 | Shambo loam, 8 to 15 percent slopes--—----------=-----——-—e-———---- | 1,914 1,550] 3,464 | 0.1
164 | Shambo-Bitton-Cabba complex, 8 to 15 percent slopes---------------- | 44| 1,650} 1,694 | 0.1
165 | Shambo-Doney loams, 4 to 15 percent slopegs--------=-===-=-=——-----——-— | 7,570 2,318 9,888 | 0.3
166 | Shambo-Doney-Cabba loams, 8 to 35 percent slopes--------=-=-===------ | 17,755]| 5,631} 23,386 | 0.7
167 | Shambo-Doney-Sagedale complex, 8 to 35 percent slopes-------------- | 4,307 772) 5,079 | 0.2
168 | Spang sandy loam, 2 to 8 percent slopes-------——-—-----------—------ | 0] 710| 710 | *
169 | Spang-Birney complex, 8 to 15 percent slopes---------==—=----————=—-- | ]| 3,283] 3,283 ] 0.1
170 | Spang, moist-Birney, moist-Birney complex, 8 to 25 percent slopes--| 0] 3,298] 3,298 | 0.1

|
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| | | | Total--
Map | Soil name |Big Horn | Rosebud | |
symbol | | County | County | Area | Extent

| [ | | |

| | Acres | Acres | Acres | Pet

| | | | |
171 | Spinekop silty clay loam, 0 to 2 percent slopes--------—-=-=--==-=-- | 0] 6,597| 6,597 | 0.2
172 | Straw-Canburn, warm, loams, 0 to 2 percent slopes--------—————=—=—--- | 1,226]| 693| 1,919 | 0.1
173 | Sumatra silty clay loam, 4 to 25 percent slopes-------------------- | [o]] 39,384] 39,384 | 1.2
174 | Sumatra-Rock outcrop complex, 4 to 35 percent slopes--------------- | 0] 11,494 11,494 | 0.3
175 |Tinsley very gravelly sandy loam, 15 to 35 percent slopes---------- | 0l 4,188 4,188 | 0.1
176 |Tinsley-Armells-Yamac complex, 8 to 35 percent slopes—--—---==-==-- | 0| 13,369] 13,369 | 0.4
177 | Tinsley-Cabbart complex, 15 to 45 percent slopes----------——------- | (] 6,838| 6,838 | 0.2
178 | Twilight-Blackhall, warm, fine sandy loams, 15 to 70 percent | | |

| Blop@s——====— e e | 0] 15, 345| 15,345 | 0.5
179 |Twin Creek-Shambo loams, 2 to 8 percent slopes------------=-------- | 625| 1,619] 2,244 | 0.1
180 | Typic Haplaquepts, 0 to 2 percent slopes---------===—-c--———-—-——-——— | 38| 495| 533 | *
181 |Ustic Torrifluvents, 0 to 2 percent slopes, frequently flooded----- | 0] 4,244 4,244 | 0.1
182 |Ustic Torrifluvents, saline, 0 to 2 percent slopes, frequently | | | |

| flooded--~-——————— - | 0| 8,382 8,382 | 0.3
183 |Ustic Torriorthents, 15 to 35 percent slopes-----—--—-----=----------- | 4,568 19,294 23,862 | 0.7
184 |Ustic Torriorthents, loamy, 4 to 15 percent slopes-----------——-===- | 0] 3,454 3,454 | 0.1
185 |Ustic Torriorthents, moderately saline, 0 to 70 percent slopes----- | [} 38,8061 38,806 | 1.2
186 |Ustic Torriorthents, strongly saline, 0 to 8 percent slopes-------- | 0] 10,438]| 10,438 | 0.3
187 |Ustic Torriorthents, clayey-Volborg, saline, complex, 1 to 8 | | | |

| percent 8lopeS--—=——==-r— === e e —— e —o——— | 0f 1,760 1,760 | 0.1
188 |Vaeda silty clay, 0 to 4 percent slopes------=----———--————-——-=--- | 0} 17,191| 17,191 | 0.5
189 |Vanda silty clay, 0 to 4 percent slopes-—------—-—==—-———=——————————- | 0] 14,687] 14,687 | 0.4
190 |Vanstel loam, 2 to 8 percent slopeg-----------—-—--——————oe—oo————-- | 0] 33,240] 33,240 | 1.0
191 |Volborg silty clay, 8 to 35 percent slopes-----------—-------——-——- | 0] 17,035] 17,035 | 0.5
192 |Volborg silty clay, saline, 1l to 4 percent slopes----------------—- | []] 26,940 26,940 | 0.8
193 |{Volborg, saline-Rock outcrop complex, 4 to 45 percent slopes------- | 0] 13,651 13,651 | 0.4
194 |Weingart clay, 2 to 8 percent slopeg---------------——--———————o————-- | 0] 3,193| 3,193 | 0.1
195 |Weingart-Neldore complex, 4 to 25 percent slopes-------------—====-= | 0] 4,656]| 4,656 | 0.1
196 |Weingart-Niler-Rock outcrop complex, dissected, 2 to 25 percent | | | . |

| 8lop@S=—=————mm—m e m e ————————s——mee | ]] 11,861| 11,861 | - 0.4
197 |Yamac loam, 0 to 2 percent slopeS---————==-—----————————————e——o—— ) 1,184 14,643] 15,827 | 0.5
198 |Yamac loam, 2 to 8 percent slopeS---—-—-——=—--—=—=--——————-—————————————- | 5,089| 78,247| 83,336 |- 2.5
199 |Yamac loam, 8 to 15 percent slop@S-~---—-——--—----——e—-———eoooo———ooo | 3,513} 15,986 19,499. | 0.6
200 | Yamac-Abor complex, 8 to 25 percent slopes-------------—----—=-==-= | 0] 6,526 6,526 | 0.2
201 | Yamac-Birney complex, 2 to 8 percent slopes—-—-----------———————-—--= | 135] 5,953} 6,088 | 0.2
202 | Yamac-Birney complex, 8 to 15 percent slopes------------—---—-—————-= | 59| 10,560 10,619 | 0.3
203 | Yamac-Birney complex, 15 to 25 percent slopes---------------------- | 407 6,072| 6,479 | 0.2
204 | Yamac-Birney-Cabbart complex, 15 to 25 percent slopes-------------- | 2,521} 25,260 27,781 | 0.8
205 | Yamac-Busby complex, 2 to 8 percent slopegs------------—--———=====-= | 39] 19,344 19,383 | 0.6
206 | Yamac-Busby complex, 8 to 15 percent slopes----------=-===--=-—-—-=-— | 267 13,000] 13,267 | 0.4
207 | Yamac-Cabbart loams, 8 to 25 percent slopes----------—--—=--——-—-——-- | 5,047| 44,319| 49,366 | 1.5
208 | Yamac-Delpoint loams, 4 to 15 percent slopes------------==-~--—————- | 961 | 67,911 68,872 | 2.1
209 | Yamac-Redcreek loams, 2 to 15 percent slopes-----~-------==---—cc-—-—- | 196| 7,476| 7,672 | 0.2
210 | Yamac-Rominell, eroded, complex, 2 to 8 percent slopes------------- | 0} 3,328] 3,328 )] 0.1
211 |Yawdim silty clay locam, 2 to 8 percent slopes----------=-=—===-==-- | 0] 3,670| 3,670 | 0.1
212 | Yawdim~-Cabbart-Kobar complex, 15 to 70 percent slopes-------------- | ol 6,119] 6,119 | 0.2
213 | Yawdim-Orinoco silty clay loams, 2 to 8 percent slopes------------- | (]| 7,250] 7,250 | 0.2
214 |Zatoville silty clay loam, 1 to 4 percent slopes----------—=-=----- | 0] 5,757| 5,757 | 0.2
215 |Zatoville silty clay loam, loamy substratum, 0 to 2 percent slopes-| 0] 1,539] 1,539 | *
216 |Zatoville silty clay, moderately wet, 0 to 2 percent slopes-------- | 0] 1,262| 1,262 | *
217 |Zatoville-Orinoco silty -clay loams, 2 to -8 percent slopes---------- | 0] 10,237] 10,237 | 0.3
DA |Denied acc@SS-——————————- -~ e e m e —m—— | 0| 111,664| 111,664 | 3.4
W |Water——————————— e e m | 8| 9,692] . 9,700 | 0.3

| |=======-- | —======== | === |======

| Total-~—=—————— e — e —m e — | 202,200]3,114,400| 3,316,600 |100.0

| N | | |

* Less than 0.05 percent.
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Soil Series and Detailed Soil Map Units

In this section, arranged in alphabetical order, each
soil series recognized in the survey area is described.
Each description is followed by the detailed soil map
units associated with the series.

Characteristics of the soil and the material in which it
formed are identified for each soil series. A pedon, a
small three-dimensional area of soil, that is typical of
the series in the survey area is described. The detailed
description of each soil horizon follows standards in the
“Soil Survey Manual” (7). Many of the technical terms
used in the descriptions are defined in “Soil Taxonomy™
(6). Unless otherwise stated, matrix colors in the
descriptions are for dry soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

- The map units on the detailed soil maps in Part Ill of
this survey represent the soils or miscellaneous areas
in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine
the suitability and potential of a unit for specific uses.
They also can be used to plan the management needed
for those uses. More information about each map unit is
given in Part |l of this survey.

A map unit delineation on the detailed soil maps
represents an area on the landscape and consists of
one or more soils or miscellaneous areas. A map unit is
identified and named according to the taxonomic
classification of the dominant soils or miscellaneous
areas. Within a taxonomic class there are precisely
defined limits for the properties of the soils. On the
landscape, however, the soils and miscellaneous areas
are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus,
the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas
of soils of a single taxonomic class rarely, if ever, are
mapped without including areas of other taxonomic
classes. Consequently, map units are made up of the
soils or miscellaneous areas for which they are named
and some “included” areas that belong to other
taxonomic classes.

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus

they do not affect use and management. These are
called noncontrasting, or similar, inclusions. They may
or may not be mentioned in the map unit description.
Other included soils and miscellaneous areas, however,
have properties and behavioral characteristics divergent
enough to affect use or to require different
management. These are called contrasting, or
dissimilar, inclusions. They generally are in small areas
and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special
symbol on the maps. The included areas of contrasting
soils or miscellaneous areas are mentioned in the map
unit descriptions. A few included areas may not have
been observed, and consequently they are not
mentioned in the descriptions, especially where the
pattern was so complex that it was impractical to make
enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape
into segments that have similar use and management
requirements. The delineation of such landscape
segments on the map provides sufficient information for
the development of resource plans, but if intensive use
of small areas is planned, onsite investigation is needed
to define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes
general facts about the unit and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying layers, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
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basis of such differences, a soil series is divided into
soil phases. Most of the areas shown on the detailed
soil maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. Havre loam, 0 to 2 percent slopes, is a
phase of the Havre series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
called complexes or undifferentiated groups.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
on the maps. The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.
Yamac-Birney complex, 2 to 8 percent slopes, is an
example.

An undifferentiated group is made up of two or more
soils or miscellaneous areas that could be mapped
individually but are mapped as one unit because similar
interpretations can be made for use and management.
The pattern and proportion of the soils or miscellaneous
areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or
miscellaneous areas, or it can be made up of all of
them. Havre, Harlem, and Glendive soils, channeled, 0
to 2 percent slopes, is an undifferentiated group in this
survey area.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Rock outcrop is an example.

The table “Acreage and Proportionate Extent of the
Soils” in Parts | and Il of the manuscript gives the
acreage and proportionate extent of each map unit.
Other tables (see “Summary of Tables”) give properties
of the soils and the limitations, capabilities, and
potentials for many uses. The Glossary defines many of
the terms used in describing the soils or miscellaneous
areas.

Abor Series

The Abor series consists of moderately deep, well
drained soils on sedimentary plains and hills. These
soils formed in residuum derived from semiconsolidated
shale. Slope is 2 to 45 percent. Elevation is 2,500 to
3,300 feet. The average annual precipitation is 10 to 14
inches, the average annual air temperature is about 45
degrees F, and the frost-free period is 115 days.

Taxonomic Class: Fine, montmorillonitic, frigid
Udorthentic Chromusterts
Typical Pedon

Abor silty clay, in an area of Abor-Marvan silty clays, 2
to 8 percent slopes; in an area of rangeland, 385 feet

Soil Survey

west and 565 feet south of the northeast corner of sec.
27, T.11 N, R. 33 E.

A1—0 to 1% inches; grayish brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; strong fine
granular structure; slightly hard, firm, sticky and
plastic; many very fine roots; mildly alkaline; abrupt
smooth boundary.

A2—1'% to 5 inches; grayish brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; weak medium
platy structure; hard, very firm, sticky and very
plastic; many very fine roots; few vertical cracks up
to 1 inch in width; slightly effervescent; moderately
alkaline; clear smooth boundary.

Bss-—5 to 16 inches; grayish brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; weak coarse
prismatic structure parting to moderate coarse
angular blocky; extremely hard, very firm, sticky and
very plastic; many very fine roots and pores; few
slickensides; few vertical cracks up to 1 inch in
width; slightly effervescent; moderately alkaline;
clear wavy boundary.

Bssk—16 to 24 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; weak
coarse angular blocky structure; extremely hard,
very firm, sticky and very plastic; common very fine
roots; many very fine pores; few slickensides; few
vertical cracks up to 1 inch in width; few medium
soft masses of lime; strongly effervescent;
moderately alkaline; clear wavy boundary.

Bky—24 to 30 inches; variegated grayish brown (2.5Y
5/2) and gray (10YR 5/1) silty clay, dark grayish
brown (2.5Y 4/2) and dark gray (10YR 4/1) moist;
massive; very hard, firm, sticky and plastic; few very
fine roots; many very fine pores; 15 percent soft
shale fragments; few fine soft masses of gypsum;
weakly effervescent; mildly alkaline; clear wavy
boundary.

Cr—230 to 60 inches; gray (10YR 5/1), semiconsolidated
shale, dark gray (10YR 4/1) moist; few very fine flat
roots in cracks; neutral.

Range in Characteristics

Soil temperature: 42 to 47 degrees F; 60 to 72 degrees
F in the summer

Moisture control section: Between the depths of 4 and
12 inches, dry in all parts between 40 and 50
percent of the cumulative days per year when the
soil temperature at a depth of 20 inches is 41
degrees F or higher

Depth to Bssk horizon: 10 to 20 inches

Depth to bedrock: 20 to 40 inches

Note: These soils have cracks that extend to the
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paralithic contact, are as wide as 4 inch to 3 inches
at the surface, and are open for 150 days or less.

A horizon

Hue: 10YR to 5Y

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 1 to 4; chroma of 1 inherited from the
parent material

Clay content: 40 to 55 percent

Content of rock fragments: 0 to 25 percent—0 to 20
percent cobbles and stones more than 3 inches
in size, 0 to 25 percent pebbles less than 3
inches in size

Electrical conductivity: 0 to 4 mmhos/cm

Reaction: pH 7.4 to 8.4

Bss horizon

Hue: 10YR to 5Y

Value: 5 to 7 dry; 4 to 6 moist

Chroma: 1 to 4

Texture: Silty clay, silty clay loam, or clay

Clay content: 35 to 60 percent

Content of rock fragments: 0 to 15 percent—0 to 3
percent cobbles and stones more than 3 inches
in size, 0 to 12 percent pebbles less than 3
inches in size

Electrical conductivity: 0 to 4 mmhos/cm

Abundance of slickensides: Few or common

Reaction: pH 7.4 t0 9.0

Bssk horizon

Hue: 5Y to 10YR

Value: 5 to 7 dry; 4 or 5 moist

Chroma: 1 to 4

Texture: Silty clay, silty clay loam, clay loam, or clay

Clay content: 35 to 60 percent

Abundance of slickensides: Few or common

Structure: Weak medium, moderate medium, or
weak coarse blocky

Content of rock fragments: 0 to 20 percent—0 to 5
percent cobbles and stones more than 3 inches
in size, 0 to 15 percent pebbles less than 3
inches in size

Electrical conductivity: 0 to 4 mmhos/cm

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.4 t0 9.0

Other features: A Bssky horizon in some pedons

Bky horizon
Hue: 5Y to 10YR
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 1 to 4
Texture: Silty clay, silty clay loam, or ciay
Clay content: 35 to 60 percent
Content of rock fragments: 0 to 20 percent—0 to 5
percent cobbles and stones more than 3 inches

in size, 0 to 15 percent pebbles less than 3
inches in size
Electrical conductivity: 0 to 4 mmhos/cm
Content of gypsum: 1 to 5 percent
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 t0 9.0
Other features: A By horizon in some pedons

1—Abor silty clay, 2 to 8 percent slopes

Composition

Abor and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Sedimentary plains

Slope: 2 to 8 percent

Elevation: 2,500 to 3,300 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

- Component Description

Surface layer texture: Silty clay

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained o

Dominant parent material: Semiconsolidated shale
residuum

Native plant cover type: Rangeland

Flooding: None :

Available water capacity: Mainly 3.9 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil -
Properties” section, Part li of this publication.

Inclusions

+ Neldore soils on shoulders

« Gerdrum soils on foot slopes
+ Marvan soils on foot slopes
* Vaeda soils on foot slopes

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

» “Agronomy” section

+ “Recreation” section

» “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections
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2—Abor silty clay, 8 to 15 percent slopes

Composition

Abor and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Hills

Slope: 8 to 15 percent

Elevation: 2,500 to 3,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Silty clay

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated shale
residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Saoil
Properties” section, Part Il of this publication.

Inclusions

* Neldore soits on shoulders

« Gerdrum soils on foot slopes
» Marvan soils on foot slopes
* Vaeda soils on foot slopes

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

» “Range” section

« “Agronomy” section

« "Recreation” section

« “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

3—Abor-Marvan silty clays, 2 to 8 percent
slopes

Composition

Abor and similar soils: 45 percent
Marvan and similar soils: 40 percent
Inclusions: 15 percent

Soil Survey

Setting

Landform:

» Abor—Sedimentary plains

» Marvan—Sedimentary plains
Position on landform:

» Abor—Back slopes and shoulders
» Marvan—Foot slopes

Slope:

» Abor—2 to 8 percent

+ Marvan—2 to 8 percent
Elevation: 2,800 to 3,300 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Abor

Surface layer texture: Silty clay

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated shale
residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.6 inches

Marvan

Surface layer texture: Silty clay

Depth class: Very deep {more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 6.8 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Ii of this publication.

Inclusions

* Neldore soils on shoulders
» Vaeda soils in drainageways

Management

For general and detailed information about managing

this map unit, see the following sections in Part Il of this

publication:

* “"Range” section

« “Agronomy” section

» “Recreation” section

+ “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections
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4—Abor-Neldore silty clays, 4 to 15 percent
slopes

Composition

Abor and similar soils: 55 percent
Neldore and similar soils; 30 percent
Inclusions: 15 percent

Setting

Landform:

* Abor—Hills

» Neldore—Hills

Position on landform:

» Abor—Foot slopes

* Neldore—Back slopes and shoulders
Slope:

» Abor—4 to 15 percent

* Neldore—4 to 15 percent

Elevation: 2,600 to 3,300 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Abor

Surface layer texture: Silty clay

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated shale
residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.3 inches

Neldore

Surface layer texture: Silty clay

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated shale
residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.0 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
harizon depth and textures, is available in the “Soll
Properties” section, Part Il of this publication.

Inclusions

* Marvan soils on foot slopes
* Vaeda soils on foot slopes

Management

For general and detailed information about managing

this map unit, see the following sections in Part |l of this
publication:

+ “Range” section

« “Agronomy” section

+ “Recreation” section

+ “Wildlife Habitat” section

* “Engineering” and "“Soil Properties” sections

Absher Series

The Absher series consists of very deep, moderately
well drained soils on stream terraces and alluvial fans.
These soils formed in alluvium. Slope is 0 to 4 percent.
Elevation is 2,500 to 3,000 feet. The average annual
precipitation is 10 to 14 inches, the average annual air
temperature is about 45 degrees F, and the frost-free
period is 115 to 130 days.

Taxonomic Class: Fine, montmorillonitic Borollic
Natrargids

Typical Pedon .

Absher silty clay, in an area of Absher-Nobe complex, 0
to 4 percent slopes; in an area of rangeland, 1,600 feet
west and 2,300 feet south of the northeast corner of
sec. 13, T.9 N, R. 39 E.

E—O0 to 2 inches; light gray (2.5Y 7/2) loam, dark -
grayish brown (2.5Y 4/2) mwoist; weak thin platy
structure; soft, friable, nonsticky and slightly plastic;
many very fine roots; mildly alkaline; abrupt smooth
boundary.

Btn1—2 to 7 inches; grayish brown (2.5Y 5/2) silty clay,
dark grayish brown (2.5Y 4/2) moist; moderate
medium columnar structure parting to strong fine
and medium angular blocky; very hard, firm, sticky
and plastic; many very fine roots; common very fine
pores; continuous moderately thick clay films on
faces of peds; mildly alkaline; abrupt smooth
boundary.

Btn2—7 to 13 inches; light brownish gray (2.5Y 6/2)
silty clay, dark grayish brown (2.5Y 4/2) moist;
moderate coarse prismatic structure parting to
moderate medium angular blocky; very hard, firm,
sticky and plastic; many very fine roots; common
very fine tubular pores; few thin clay films on
vertical faces of peds; moderately alkaline; abrupt
smooth boundary.

Bkyz—13 to 30 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium angular blocky structure; very
hard, firm, sticky and plastic; few very fine roots;
common very fine pores; common fine soft masses
of gypsum and other salts; disseminated lime;
strongly effervescent; moderately alkaline; clear
smooth boundary.
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Cz1—30 to 50 inches; light brownish gray (2.5Y 6/2)
silty clay loam, dark grayish brown (2.5Y 4/2) moist;
massive; very hard, firm, slightly sticky and plastic;
few very fine roots; common very fine pores; few
fine soft masses of salt; strongly effervescent;
strongly alkaline; clear smooth boundary.

Cz2—50 to 60 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; massive;
few very fine roots; common medium threads of
salt; strongly effervescent; strongly alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F; 60 to 68 degrees
F in the summer

Moisture control section: Between the depths of 4 and
12 inches, dry in all parts between 40 and 50
percent of the cumulative days per year when the
soil temperature at a depth of 20 inches is 41
degrees F or higher

E horizon
Hue: 2.5Y to 7.5YR
Value: 6 or 7 dry; 3 to 5 moist
Chroma: 1 to 3
Clay content: 15 to 27 percent
Content of rock fragments: 0 to 30 percent pebbles,
0 to 5 percent cobbles
Electrical conductivity: 4 to 8 mmhos/cm
Reaction: pH 6.6 t0 8.4

Btn horizon
Hue: 2.5Y to 7.5YR
Value: 4 to 6 dry; 4 or 5 moist
Chroma: 1 to 3
Texture: Silty clay, clay, or clay loam
Clay content: 35 to 60 percent
Structure: Moderate or strong columnar or prismatic
Consistence: Very hard or extremely hard when dry
Content of rock fragments: 0 to 15 percent pebbles
Electrical conductivity: 4 to 16 mmhos/cm
Sodium adsorption ratio: 18 to 70
Reaction: pH 6.6 to 9.0

Bkyz horizon
Hue: 2.5Y to 7.5YR
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Clay loam, sandy clay loam, silty clay,
clay, or silty clay loam
Clay content: 35 to 50 percent
Content of rock fragments: 0 to 20 percent pebbles
Calcium carbonate equivalent: 4 to 15 percent
Electrical conductivity: 16 to 30 mmhos/cm
Sodium adsorption ratio: 23 to 70
Content of gypsum: 1 to 5 percent
Reaction: pH 7.9 t0 9.0

Soil Survey

Cz horizon
Hue: 2.5Y to 7.5YR
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Clay loam, sandy clay loam, silty clay,
clay, or silty clay loam
Clay content: 35 to 50 percent
Content of rock fragments: O to 20 percent pebbles
Calcium carbonate equivalent: 4 to 15 percent
Electrical conductivity: 16 to 30 mmhos/cm
Sodium adsorption ratio: 23 to 70
Content of gypsum: 1 to 5 percent
Reaction: pH 7.9 to 9.0

5—Absher-Nobe complex, 0 to 4 percent
slopes

Composition

Absher and similar soils: 55 percent
Nobe and similar soils: 30 percent
Inclusions: 15 percent

Setting

Landform:

» Absher—Alluvial fans and stream terraces
* Nobe—Alluvial fans and stream terraces
Position on landform:

» Absher—Microlows

* Nobe—Microhighs

Slope:

* Absher—0 to 4 percent

» Nobe—0 to 4 percent

Elevation: 2,500 to 3,000 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Absher

Surface layer texture: Silty clay

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 4.2 inches

Nobe

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None
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Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 4.5 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

» Brunelda and similar soils
+ Marvan and similar soils
* Vanda and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

« "Range” section

» “Agronomy” section

* "Recreation” section

+ “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

Alona Series

The Alona series consists of very deep, well drained
soils on alluvial fans and stream terraces. These soils
formed in alluvium. Slope is 0 to 8 percent. Elevation is
2,700 to 3,000 feet. The average annual precipitation is
10 to 14 inches, the average annual air temperature is
about 45 degrees F, and the frost-free period is about
115 to 130 days.

Taxonomic Class: Fine-silty, mixed Borollic
Camborthids

Typical Pedon

Alona siit loam, in an area of Lonna-Alona silt loams, 0
to 2 percent slopes; in an area of rangeland, 400 feet
west and 1,200 feet north of the southeast corner of
sec. 2, T.10N.,R. 44 E.

A1—0 to 2 inches; light brownish gray (2.5Y 6/2) silt
loam, grayish brown (2.5Y 5/2) moist; weak thin
platy structure; soft, very friable, slightly sticky and
slightly plastic; common very fine roots and pores;
slightly effervescent; moderately alkaline; clear
smooth boundary.

A2—-2 to 8 inches; light brownish gray (2.5Y 6/2) silt
loam, grayish brown (2.5Y 5/2) moist; weak medium
subangular blocky structure parting to weak thin
platy; slightly hard, friable, slightly sticky and slightly
plastic; common very fine roots and pores; slightly

effervescent; moderately alkaline; abrupt smooth
boundary.

Bw—=8 to 14 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
roots and pores; strongly effervescent; very strongly
alkaline; clear smooth boundary.

Bk—14 to 21 inches; light brownish gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) moist; weak
medium subangular blocky structure parting to
moderate thin platy; slightly hard, friable, slightly
sticky and slightly plastic; common very fine roots
and pores; common fine soft masses of lime;
strongly effervescent; very strongly alkaline; clear
smooth boundary.

Bkz—21 to 44 inches; light brownish gray (2.5Y 6/2)
silty clay loam, brownish gray (2.5Y 5/2) moist;
weak medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; few very
fine roots and pores; common fine soft masses of
lime and salts; strongly effervescent; very strongly
alkaline; clear smooth boundary.

Cz—44 to 60 inches; light brownish gray (2.5Y 6/2) siity
clay loam, grayish brown (2.5Y 5/2) moist; massive;
hard, friable, slightly sticky and slightly plastic; few
fine seams and threads of salts; strongly
effervescent; very strongly alkaline.

Range in Characteristics

Soii temperature: 42 to 47 degrees F

Moisture control section: Between the depths of 4 and
12 inches, dry in all parts between 40 and 50
percent of the cumulative days per year when the
soil temperature at a depth of 20 inches is 41
degrees F or higher

Depth to Bk horizon: 6 to 18 inches -

Note: If these soils are cultivated, a vesicular crust 2 to
1 inch thick may form on the surface after a rain.

A horizon
Hue: 10YR to 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Effervescence: None to strong
Electrical conductivity: 2 to 8 mmhos/cm
Sodium adsorption ratio: 2 to 10
Calcium carbonate equivalent: 0 to 10 percent
Reaction; pH 6.6 to 8.4

Bw horizon
Hue: 10YR to 2.5Y
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 to 4
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Texture: Silt loam or silty clay loam

Clay content: 25 to 35 percent

Effervescence: None to violent

Electrical conductivity: 2 to 16 mmhos/cm
Sodium adsorption ratio: 1 to 13

Calcium carbonate equivalent: 0 to 10 percent
Reaction: pH 7.9 t0 9.6

Bk horizon
Hue: 10YR to 5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Silt loam or silty clay loam
Clay content: 18 to 35 percent
Effervescence: Strong or violent
Calcium carbonate equivalent: 5 to 15 percent
Electrical conductivity: 2 to 16 mmhos/cm
Sodium adsorption ratio: 13 to 40
Reaction: pH 8.4 t0 9.6

Bkz horizon
Hue: 10YR to 5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2to 4
Texture: Loam, silty clay loam, or silt loam
Clay content: 18 to 35 percent
Effervescence: Strong or violent
Calcium carbonate equivalent: 5 to 15 percent
Electrical conductivity: 8 to 20 mmhos/cm
Sodium adsorption ratio: 13 to 40
Reaction: pH 8.4 to 9.6

Cz horizon
Hue: 10YR to 5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam, silty clay loam, or silt loam
Clay content: 18 to 35 percent
Effervescence: Strong or violent
Electrical conductivity: 8 to 20 mmhos/cm
Sodium adsorption ratio: 13 to 46
Reaction: pH 8.4 t0 9.6

Antwerp Series

The Antwerp series consists of very deep, well
drained soils on alluvial fans and stream terraces.
These soils formed in alluvium. Slope is 0 to 4 percent.
Elevation is 2,600 to 3,200 feet. The average annual
precipitation is 10 to 14 inches, the average annual air
temperature is about 45 degrees F, and the frost-free
period is 115 to 130 days.

Taxonomic Class: Fine-silty, mixed (calcareous), frigid
Ustic Torriorthents

Typical Pedon
Antwerp silty clay loam, 0 to 4 percent slopes, in an

Soil Survey

area of rangeland, 600 feet north and 30 feet west of
the southeast corner of sec. 28, T. 9 N., R. 40 E.

E—O0 to 1 inch; light gray (2.5Y 7/2) silty clay loam,
grayish brown (2.5Y 5/2) moist; vesicular crust;
slightly hard, friable, slightly sticky and plastic;,
common fine and very fine roots; common very fine
pores; strongly alkaline; abrupt smooth boundary.

Bw—1 to 6 inches; grayish brown (2.5Y 5/2) silty clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium angular blocky structure; hard, friable,
sticky and plastic; common fine and very fine roots;
common very fine pores; strongly effervescent; very
strongly alkaline; abrupt smooth boundary.

Bz1—6 to 15 inches; grayish brown (2.5Y 5/2) siity clay
loam, dark grayish brown (2.5Y 4/2) moist; weak
medium angular blocky structure; hard, friable,
sticky and plastic; few very fine roots and pores;
many fine masses of salt; strongly effervescent;
strongly alkaline; clear smooth boundary.

Bz2—15 to 24 inches; light olive brown (2.5Y 5/4) silty
clay loam, olive brown (2.5Y 4/4) moist; weak fine
granular structure; slightly hard, friable, slightly
sticky and plastic; few very fine roots and pores;
common medium masses of salt; strongly
effervescent; moderately alkaline; gradual irregular
boundary.

BC—24 to 60 inches; grayish brown (2.5Y 5/2) silt
loam, dark grayish brown (2.5Y 4/2) moist; massive;
soft, friable, slightly sticky and slightly plastic;
strongly effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 41 to 47 degrees F

Moisture control section: Between the depths of 4 and
12 inches, dry in all parts between 40 and 50
percent of the cumulative days per year when the
soil temperature at a depth of 20 inches is 41
degrees F or higher

E horizon
Hue: 2.5Y or 10YR
Value: 6 or 7 dry; 4 or 5 moist
Chroma: 2 or 3
Clay content: 27 to 33 percent
Electrical conductivity: Less than 2 mmhos/cm
Reaction: pH 7.9 to 9.0

Bw horizon
Hue: 2.5Y or 10YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 or 3
Texture: Silty clay loam or silt loam
Clay content: 27 to 35 percent
Calcium carbonate equivalent: 5 to 10 percent
Electrical conductivity: 2 to 8 mmhos/cm
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Sodium adsorption ratio: 10 to 30
Reaction: pH 7.9 to 9.6

Bz horizon _
Hue: 2.5Y or 10YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Silty clay loam or silt loam
Clay content: 20 to 35 percent
Calcium carbonate equivalent: 5 to 10 percent
Electrical conductivity: 8 to 16 mmhos/cm
Sodium adsorption ratio: 15 to 40
Reaction: pH 7.9 to 9.0

BC horizon
Hue: 2.5Y or 5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2to 4
Texture: Silt loam or silty clay loam
Clay content: 20 to 35 percent
Calcium carbonate equivalent: 5 to 10 percent
Electrical conductivity: 8 to 16 mmhos/cm
Sodium adsorption ratio: 15 to 30
Reaction: pH 7.9 to 9.0

6—Antwerp silty clay loam, 0 to 4 percent
slopes

Composition

Antwerp and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Alluvial fans and stream terraces
Slope: 0 to 4 percent

Elevation: 2,700 to 3,200 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 6.4 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

» Davidell and similar soils
» Vanda and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Ii of this
publication:

* “Range” section

« "Agronomy” section

 “Recreation” section

» “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

Armells Series

The Armells series consists of very deep, well
drained soils on foot slopes and side slopes on relict
stream terraces and hills. These soils formed in
alluvium and in colluvium derived from baked sandstone
and shale. Slope is 25 to 70 percent. Elevation is 2,500
to 4,100 feet. The average annual precipitation is 10 to
14 inches, the average annual air temperature is about
45 degrees F, and the frost-free period is 115 to 130
days.

Taxonomic Class: Loamy-skeletal, mixed {(calcareous),
frigid Ustic Torriorthents

. Typical Pedon

Armells channery loam, in an area of Armells-Kirby
complex, 25 to 70 percent slopes; in an area of
rangeland, 2,000 feet east and 400 feet south of the
northwest corner of sec. 8, T. 4 S., R. 44 E.

A—-0 to 4 inches; reddish brown (5YR 5/3) channery
loam, dark reddish brown (5YR 3/3) moist; weak
very fine granular structure; soft, very friable,
slightly sticky and slightly plastic; many very fine
roots; 30 percent hard channers; strongly
effervescent; moderately alkaline; clear wavy
boundary.

Bk1—4 to 18 inches; reddish brown (5YR 5/3)
extremely channery loam, reddish brown (5YR 4/3)
moist; massive; soft, very friable, slightly sticky and
slightly plastic; common very fine roots matted
around rock fragments; 60 percent channers and 5
percent flagstones; many moderately thick lime
coatings on the lower surfaces of coarse fragments;
strongly effervescent; moderately alkaline; clear
wavy boundary.

Bk2—18 to 30 inches; reddish brown (2.5YR 5/4)
extremely channery loam, red (2.5YR 4/6) moist;
massive; soft, very friable, slightly sticky and slightly
plastic; few very fine roots; 60 percent channers
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and 5 percent flagstones; common thin lime
coatings on the lower surfaces of coarse fragments;
strongly effervescent; moderately alkaline; gradual
wavy boundary.

Bk3—30 to 60 inches; red (2.5YR 5/6) extremely
channery loam, red (2.5YR 4/6) moist; massive;
soft, very friable, slightly sticky and slightly plastic;
few very fine roots; 60 percent channers and 5
percent flagstones; common thin lime coatings on
the lower sides of coarse fragments; strongly
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F

Moisture control section: Between the depths of 4 and
12 inches, dry in all parts between 40 and 50
percent of the cumulative days per year when the
soil temperature at a depth of 20 inches is 41
degrees F or higher

Depth to Bk horizon: 3 to 7 inches

Note: When mixed to a depth of 7 inches, the surface
layer does not meet the requirements for a mollic
epipedon.

A horizon
Hue: 2.5YR to 7.5YR
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 to 4
Clay content: 10 to 22 percent
Content of rock fragments: 15 to 45 percent—0 to

15 percent flagstones, 5 to 30 percent channers

Calcium carbonate equivalent: 5 to 10 percent
Reaction: pH 7.4 t0 8.4

Bk1 and Bk2 horizons

Hue: 2.5YR to 7.5YR

Value: 4 to 7 dry; 3 to 5 moist

Chroma: 3to 6

Texture: Loam or fine sandy loam

Clay content: 18 to 27 percent

Content of rock fragments: 35 to 80 percent—0 to
10 percent flagstones, 35 to 70 percent
channers

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.9 to 8.4

Bk3 horizon

Hue: 2.5YR to 10YR

Value: 5 to 7 dry; 4 or 5 moist

Chroma:; 3to 6

Texture: Loam or fine sandy loam

Clay content: 15 to 27 percent

Content of rock fragments: 35 to 80 percent—oO0 to
10 percent flagstones, 35 to 70 percent
channers

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.9 to 8.4

Soil Survey

7—Armells-Cabbart complex, 25 to 70
percent slopes

Composition

Armells and similar soils: 50 percent
Cabbart and similar soils: 25 percent
Inclusions: 25 percent

Setting

Landform:

* Armells—Hills

+ Cabbart—Hills

Position on landform:

» Armells—Back slopes and foot slopes
+ Cabbart—Shoulders and summits
Slope:

» Armells—25 to 70 percent

» Cabbart—25 to 70 percent

Elevation: 3,100 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Armells

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.5 inches

Cabbart

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.6 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part 1l of this publication.

Inclusions

* Busby soils on foot slopes

» Yamac soils on foot slopes

* Yawdim soils on back slopes
+» Areas of rock outcrop

Management

For general and detailed information about managing
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this map unit, see the following sections in Part |l of this
publication:

» “Range” section

+ “Agronomy” section

» “Recreation” section

+ “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

8—Armelis-Delpoint-Cabbart complex, 25 to
70 percent slopes

Composition

Armelis and similar soils: 40 percent
Delpoint and similar soils: 20 percent
Cabbart and similar soils: 20 percent
Inclusions: 20 percent

Setting

Landform:

» Armells—Hills

* Delpoint—Hills

» Cabbart—Hills

Position on landform:

+ Armells—Foot slopes

* Delpoint—Back slopes and foot slopes
+ Cabbart—Shoulders and summits
Slope:

» Armells—25 to 70 percent

* Delpoint—25 to 70 percent

» Cabbart—25 to 70 percent

Elevation: 2,800 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Armells

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.5 inches

Delpoint

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.2 inches

Cabbart

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.8 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Busby soils on foot slopes

* Ydmac soils on foot slopes

» Yawdim soils on back slopes
* Areas of rock outcrop

Management

For general and detailed information about manhaging
this map unit, see the following sections in Part Il of this
publication: ‘

» “Range” section

« “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

9—Armelis-Kirby complex, 25 to 70 percent
slopes

Composition

Armells and similar soils: 50 percent
Kirby and similar soils: 30 percent
Inclusions: 20 percent

Setting
Landform:
* Armelis—Hills
* Kirby—Hills

Position on landform:

» Armells—Back slopes and foot slopes

» Kirby—Back slopes and shoulders
Slope:

» Armells—25 to 70 percent

* Kirby—25 to 70 percent

Elevation: 3,100 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days
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Component Description

Armells

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.5 inches

Kirby

Surface layer texture: Very channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part 1l of this publication.

Inclusions

+ Cabbart soils on back slopes
« Yawdim soils on back slopes
» Cooers soils an foot slopes

« Spang soils on foot slopes

» Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part 1l of this
publication:

* “Range” section

« “Agronomy” section

* “Recreation” section

» “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

10—Armells-Kirby-Cabbart complex, 25 to
70 percent slopes

Composition

Armells and similar soils: 40 percent
Kirby and similar soils: 20 percent
Cabbart and similar soils: 20 percent
Inclusions: 20 percent

Soil Survey

Setting
Landform:
» Armells—Hills
« Kirby—Hills
+ Cabbart—Hills
Position on landform:
» Armelis—Back slopes and foot slopes
« Kirby—Shouiders and summits
 Cabbart—Back slopes and foot slopes
Slope:
» Armells—25 to 70 percent
« Kirby—25 to 70 percent
» Cabbart—25 to 70 percent
Elevation: 3,000 to 4,100 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description
Armells
Surface layer texture: Channery loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Dominant parent material: Colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.5 inches
Kirby
Surface layer texture: Very channery loam
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained
Dominant parent material: Material weathered from

baked sandstone and shale

Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 1.0 inches

Cabbart

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.9 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Spang soils on foot slopes
» Yamac soils on foot slopes
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* Yawdim soils on back slopes
* Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part |l of this
publication:

» “Range” section

» “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

* "Engineering” and “Soil Properties” sections

Assinniboine Series

The Assinniboine series consists of very deep, well
drained soils on alluvial fans. These soils formed in
alluvium. Slope is 2 to 8 percent. Elevation is 2,600 to
3,000 feet. The average annual precipitation is 10 to 14
inches, the average annual air temperature is about 45
degrees F, and the frost-free period is 115 to 130 days.

Taxonomic Class: Fine-loamy, mixed Aridic Argiborolls

Typical Pedon

Assinniboine fine sandy loam, 2 to 8 percent slopes, in
an area of grassland that was previously cultivated,
2,000 feet south and 700 feet west of the northeast
corner of sec. 7, T. 8 N., R. 40 E.

Ap—o0 to 7 inches; brown (10YR 5/3) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak
fine and medium granular structure; soft, very
friable, slightly sticky and nonplastic; many fine and
very fine roots; neutral; abrupt smooth boundary.

Bt1—7 to 11 inches; yellowish brown (10YR 5/4) sandy
clay loam, brown (10YR 4/3) moist; moderate
medium prismatic structure; hard, friable, slightly
sticky and slightly plastic; many very fine roots;
many very fine tubular pores; few thin dark brown
(10YR 4/3 moist) clay films on vertical faces of
peds; mildly alkaline; abrupt smooth boundary.

Bt2—11 to 16 inches; yellowish brown (10YR 5/4)
sandy clay loam, brown (10YR 4/3) moist; moderate
coarse prismatic structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
roots, many very fine tubular pores; mildly alkaline;
abrupt smooth boundary.

Bk—16 to 24 inches; light brownish gray (2.5Y 6/2)
sandy clay loam, grayish brown (2.5Y 5/2) moist;
weak medium angular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
common very fine roots; many very fine pores;
disseminated lime; strongly effervescent; mildly
alkaline; clear smooth boundary.

BCk—24 to 40 inches; light brownish gray (2.5Y 6/2)
fine sandy loam, grayish brown (2.5Y 5/2) moist;
massive; slightly hard, friable, slightly sticky and
nonplastic; few very fine roots; many very fine
pores; few soft masses of lime; strongly
effervescent; moderately alkaline; clear smooth
boundary.

BC—40 to 60 inches; light brownish gray (2.5Y 6/2) fine
sandy loam, brownish gray (2.5Y 5/2) moist;
massive; soft, very friable, nonsticky and nonplastic;
strongly effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 43 to 47 degrees F

Moisture control section: Between the depths of 4 and
12 inches, dry in some parts more than 60 percent
of the time from the middle of July through the
middle of September

Mollic epipedon thickness: 7 to 16 inches, which
includes all or part of the Bt horizon

Depth to the Bk horizon: 10 to 25 inches

Ap horizon
Hue: 10YR or 2.5Y
Chroma: 2 or 3
Content of rock fragments: 0 to 25 percent pebbles
Clay content: 5 to 15 percent
Reaction: pH 6.1 to 7.8

Bt horizon
Hue: 10YR or 2.5Y
Value: 4 to 6 dry; 3 to 5 moist
Chroma: 2 to 4
Texture: Sandy clay loam or fine sandy loam
Clay content: 18 to 27 percent
Content of rock fragments: 0 to 15 percent pebbles
Reaction: pH 6.6 to 7.8

Bk horizon
Hue: 2.5Y or 10YR
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Sandy loam, fine sandy loam, or sandy
clay loam
Clay content: 10 to 27 percent
Content of rock fragments: 0 to 15 percent pebbles
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4
Other features: A Btk horizon in some pedons

BCk and BC horizons
Hue: 2.5Y or 10YR
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Fine sandy loam, sandy loam, loamy fine
sand, or fine sand or strata of those textures
Clay content: 0 to 15 percent
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Content of rock fragments: 0 to 15 percent pebbles
Reaction: pH 7.4 to 8.4

11—Assinniboine fine sandy loam, 2 to 8
percent slopes

Composition

Assinniboine and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Alluvial fans

Slope: 2 to 8 percent

Elevation: 2,600 to 3,000 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 8.5 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

« Chinook and similar soils
« Evanston and similar soils
» Vanstel and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

« “Range” section

« “Agronomy” section

- “Recreation” section

« “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

12—Badland

Composition

Badland: 85 percent
Inclusions: 15-percent

Soil Survey

Component Description

Definition: Steep or very steep, commonly nonstony,
barren land dissected by many intermittent drainage
channels. Geologic erosion is active.

Flooding: None

Inclusions

» Cabbart and similar soils

 Neldore and similar soils

« Rallod and similar soils

« Soils that support vegetation; in drainageways

Barvon Series

The Barvon series consists of moderately deep, well
drained soils on hills. These soils formed in
semiconsolidated, sandy or loamy sedimentary beds.
Slope is 15 to 60 percent. Elevation is 3,300 to 4,500
feet. The average annual precipitation is 15 to 19
inches, the average annual air temperature is about 43
degrees F, and the frost-free period is 100 to 115 days.

Taxonomic Class: Fine-loamy, mixed Entic
Haploborolis

Typical Pedon

Barvon loam, in an area of Barvon-Lamedeer-
Lamedeer, dry, complex, 35 to 70 percent slopes; in an
area of woodland, 2,300 feet west and 2,000 feet south
of the northeast corner of sec. 20, T. 2 S., R. 42 E.

Oi—2 inches to 0; pine needles and other plant litter.
A—0 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak

medium granular structure; soft, very friable,
nonsticky and slightly pfastic; many fine and
medium roots; neutral; clear smooth boundary.

Bw—5 to 8 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; moderate medium prismatic
structure parting to moderate medium subangular
blocky; slightly hard, friable, slightly sticky and
slightly plastic; many fine and medium roots; 5
percent hard angular pebbles; mildly alkaline; clear
smooth boundary.

Bk1—8 to 13 inches; pale brown (10YR 6/3) loam,
yellowish brown (10YR 5/4) moist; moderate
medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; few coarse roots
and many fine and medium roots; 5 percent hard
angular pebbles; disseminated lime; strongly
effervescent; moderately alkaline; clear smooth
boundary.

Bk2—13 to 28 inches; light gray (10YR 7/2) loam, pale
brown (10YR 6/3) moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; few coarse
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roots and many fine and medium roots; 10 percent
hard angular pebbles that have thin lime coatings
on all sides; violently effervescent; moderately
alkaline; gradual wavy boundary.

Cr—28 to 60 inches; pale yellow (2.5Y 8/4),
semiconsolidated, sandy sedimentary beds that
crush to loamy fine sand, pale yellow (2.5Y 7/4)
moist; hard, friable, nonsticky and nonplastic; few
fine roots along fracture planes; strongly
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F
Mollic epipedon thickness: 7 to 16 inches
Depth to bedrock: 20 to 40 inches

Depth to Bk horizon: 7 to 16 inches

A horizon
Hue: 10YR
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 5 percent pebbles
Reaction: pH 6.6 to 7.8

Bw horizon
Hue: 10YR
Value: 4 or 5 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 20 to 27 percent
Content of rock fragments: 0 to 5 percent pebbles
Reaction: pH 6.6 to 7.8
Bk horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam or clay loam
Clay content: 20 to 30 percent
Content of rock fragments: 0 to 10 percent flat,
angular pebbles
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 t0 8.4

Cr horizon
Hue: 10YR to 5Y
Value: 6 to 8 dry; 5 to 7 moist
Chroma: 2 to 6
Texture: Semiconsolidated, sandy or loamy
sedimentary beds

13—Barvon-Lamedeer-Lamedeer, dry,
complex, 35 to 70 percent slopes
Composition

Barvon and similar soils: 30 percent
Lamedeer and similar soils: 25 percent

51

Lamedeer, dry, and similar soils: 25 percent
Inclusions: 20 percent

Setting

Landform:

» Barvon—Hills

» Lamedeer—Hills

* Lamedeer, dry—Hills

Position on landform:

» Barvon—Back slopes

» Lamedeer—Back slopes

« Lamedeer, dry—Back slopes and foot slopes
Slope:

» Barvon—35 to 60 percent, north aspect

« Lamedeer—35 to 70 percent, north aspect

« Lamedeer, dry—35 to 70 percent, south aspect
Elevation: 3,800 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 100 to 115 days

Component Description

Barvon

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, sandy
sedimentary beds

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.5 inches

Lamedeer

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.5 inches

Lamedeer, dry

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.3 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.



52

Inclusions

» Very deep, loamy soils
» Ringling soils on summits
« Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part Ii of this
publication:

* “Range” section

* “Forest Land” section

« “Agronomy” section

* “"Recreation” section

« “Wildlife Habitat” section

« “Engineering” and “Soil Properties™ sections

14—Barvon, dry-Doney-Cabba complex, 15
to 70 percent slopes

Composition

Barvon and similar soils: 30 percent
Doney and similar soils: 25 percent
Cabba and similar soils: 25 percent
Inclusions: 20 percent

Setting

Landform:

» Barvon—Hills

» Doney—Hiills

+ Cabba—Hills

Position on landform:

» Barvon—Back slopes

» Doney—Back slopes

+ Cabba—Back slopes and shoulders
Slope:

- Barvon—15 to 60 percent, north aspect
» Doney—15 to 70 percent, south aspect
» Cabba—15 to 70 percent

Elevation: 3,300 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 100 to 115 days

Component Description

Barvon

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.8 inches

Soil Survey

Doney

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.2 inches

Cabba

Surface layer texture: Silt loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.5 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Bitton soils on foot slopes

» Shambo soils on foot siopes
» Kirby soils on summits

» Lamedeer, dry, soils

» Wayden soils on back slopes
» Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part li of this
publication:

» “"Range” section

» “Forest Land” section

+ “"Agronomy” section

» “Recreation” section

» “Wildlife Habitat” section

» “Engineering” and "“Soil Properties” sections

Belfield Series

The Belfield series consists of very deep, well
drained soils on sedimentary plains and alluvial fans.
These soils formed in alluvium. Slope is 0 to 4 percent.
Elevation is 3,300 to 4,200 feet. The average annual
precipitation is 15 to 19 inches, the average annual air
temperature is about 43 degrees F, and the frost-free
period is 105 to 120 days.
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Taxonomic Class: Fine, montmoritlonitic Glossic
Natriborolis

Typical Pedon
Belfield clay loam, O to 4 percent slopes, in an area of
rangeland, 800 feet south and 600 feet east of the
northwest corner of sec. 35, T. 3 S., R. 38 E.

A1—0 to 2 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak very
thin platy structure; soft, friable, nonsticky and
nonplastic; many very fine roots; neutral; clear wavy
boundary.

A2—2 to 5 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium prismatic structure parting to moderate
medium and fine subangular blocky; slightly hard,
friable, slightly sticky and slightly plastic; many very
fine roots and pores; silt and sand grains coating
peds; neutral; clear wavy boundary.

E/B—5 to 7 inches; grayish brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium prismatic structure parting to
moderate fine subangular blocky; hard, friable,
sticky and plastic; many very fine roots and pores;
many clear (10YR 6/2) silt and sand grains coating
peds; neutral; clear wavy boundary.

Bt1—7 to 11 inches; dark grayish brown (10YR 4/2)
silty clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium prismatic structure parting
to strong fine subangular blocky; hard, friable, sticky
and very plastic; many very fine roots; many fine
and very fine pores; many thin clay films on faces of
peds and in pores; mildly alkaline; gradual wavy
boundary.

Bt2—11 to 16 inches; grayish brown (10YR 5/2) silty
clay, dark grayish brown (10YR 4/2) moist; strong
medium prismatic structure parting to moderate
medium subangular blocky; hard, firm, sticky and
very plastic; common very fine roots and pores;
continuous thin clay films on faces of peds and in
pores; mildly alkaline; clear wavy boundary.

Bk—16 to 28 inches; light brownish gray (2.5Y 6/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; moderate
medium and fine subangular blocky structure; hard,
firm, sticky and very plastic; common very fine roots
and pores; few threads of lime; strongly
effervescent; strongly alkaline; gradual wavy
boundary.

Cy—28 to 36 inches; light brownish gray (2.5Y 6/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; massive;
hard, firm, sticky and very plastic; few very fine
roots and pores; few nests of gypsum crystals;
strongly effervescent; strongly alkaline; abrupt
smooth boundary.

2Ck—36 to 42 inches; light brownish gray (2.5Y 6/2)
loam, dark grayish brown (2.5Y 4/2) moist; massive;
hard, firm, sticky and slightly plastic; few very fine
roots and pores; common fine masses and threads
of lime; strongly effervescent; strongly alkaline;
clear smooth boundary.

3C—42 to 60 inches; light brownish gray (2.5Y 6/2)
loam that has thin strata of fine sandy loam, dark
grayish brown (2.5Y 4/2) moist; massive; hard,
friable, slightly sticky and slightly plastic; strongly
effervescent; strongly alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F
Mollic epipedon thickness: 7 to 16 inches
Depth to Bk horizon: 15 to 55 inches

A horizon
Value: 3 to 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 20 to 27 percent
Reaction: pH 6.1 to 7.3

E/B horizon
Hue: 10YR or 2.5Y
Value: 3 to 7 dry; 2 to 5 moist
Chroma: 1 to 3
Clay content: 27 to 35 percent”
Reaction: pH 6.1 t0 7.3

Bt horizon
Hue: 10YR or 2.5Y
Value: 3 to 7 dry; 2 to 5 moist
Chroma: 2 to 4
Texture: Silty clay, silty clay loam, clay, or clay loam
Clay content: 35 to 45 percent
Sodium adsorption ratio: 13 to 20
Reaction: pH 6.6 to 7.8

Bk horizon
Hue: 5Y or 2.5Y
Value: 5 to 8 dry; 4 to 7 moist
Chroma: 1 to 4
Texture: Loam, clay loam, silty clay loam, or silty
clay
Clay content: 27 to 45 percent
Electrical conductivity: 8 to 16 mmhos/cm
Sodium adsorption ratio: 13 to 20
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 to 9.0

C horizons
Hue: 2.5Y or 5Y
Value: 5 to 8 dry; 4 to 7 moist
Chroma: 1 to 4
Texture: Loam, clay loam, silty clay Ioam clay, or
silty clay
Clay content: 27 to 45 percent
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Electrical conductivity: 8 to 16 mmhos/cm
Sodium adsorption ratio: 13 to 20
Reaction: pH 7.9 to 9.0

15—Belfield clay loam, 0 to 4 percent slopes

Composition
Belfield and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Sedimentary plains and alluvial fans
Slope: 0 to 4 percent

Elevation: 3,300 to 4,200 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Surface layer texture: Clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacily: Mainly 9.2 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Savage and simitar soils
- Salt-affected soils on microlows

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

+ "Range” section

« “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

Birney Series

The Birney series consists of very deep, well drained
soils on sedimentary plains, alluvial fans, and hills.
These soils formed in colluvium derived from baked
sandstone and shale. Slope is 2 to 70 percent.
Elevation is 2,500 to 4,100 feet. The average annual

Soil Survey

precipitation is 10 to 14 inches, the average annual air
temperature is about 45 degrees F, and the frost-free
period is 115 to 130 days.

Taxonomic Class: Loamy-skeletal, mixed Borollic
Camborthids

Typical Pedon

Birney channery loam, in an area of Birney-Cooers-
Kirby complex, 2 to 15 percent slopes; in an area of
rangeland, 2,250 feet east and 550 feet north of the
southwest corner of sec. 14, T. 3 S., R. 44 E.

A—a0 to 5 inches; reddish brown (5YR 5/4) channery
loam, reddish brown (5YR 4/4) moist; weak thick
platy structure; soft, very friable, slightly sticky and
slightly plastic; many very fine roots; 15 percent
channers; slightly effervescent; moderately alkaline;
clear smooth boundary.

Bw—5 to 11 inches; reddish brown (5YR 5/3) channery
loam, reddish brown (5YR 4/4) moist; weak medium
subangular blocky structure parting to weak fine
granular; soft, very friable, slightly sticky and slightly
plastic; many very fine roots; common fine tubular
pores; 20 percent channers; strongly effervescent;
moderately alkaline; clear smooth boundary.

Bk—11 to 29 inches; light reddish brown (5YR 6/4)
extremely channery sandy loam, reddish brown
(5YR 5/4) moist; massive; soft, very friable, slightly
sticky and nonplastic; common fine roots matted
around coarse fragments; 50 percent channers and
15 percent flagstones; thin lime casts on the lower
surfaces of coarse fragments; violently effervescent;
strongly alkaline; gradual wavy boundary.

C—29 to 60 inches; reddish yellow (5YR 6/6) extremely
channery sandy loam, réd (2.5YR 6/6) moist;
massive; soft, very friable, slightly sticky and
nonplastic; few very fine roots; 45 percent channers
and 20 percent ftagstones; thin lime casts on the
lower sides of coarse fragments; strongly
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F

Moisture control section: Between the depths of 8 and
24 inches, dry in all parts between 40 and 50
percent of the cumulative days per year when the
soil temperature at a depth of 20 inches is 41
degrees F or higher

Depth to Bk horizon: 10 to 15 inches

A horizon
Hue: 2.5YR to 10YR
Value: 4 to 6 dry; 3 or 4 moist
Chroma: 2 to 4
Clay content: 10 to 25 percent
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Content of rock fragments: 0 to 35 percent
channers

Effervescence: Slight or strong

Calcium carbonate equivalent: 1 to 10 percent

Reaction: pH 7.4 to 8.4

Bw horizon
Hue: 2.5YR to 10YR
Value: 4 to 6 dry; 4 or 5 moist
Chroma: 3to 6
Texture: Loam or sandy loam
Clay content: 10 to 25 percent
Content of rock fragments: 15 to 35 percent
channers or pebbles
Effervescence: Slight or strong
Calcium carbonate equivalent: 1 to 10 percent
Reaction: pH 7.4 to 8.4
Bk horizon
Hue: 2.5YR to 10YR
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 6
Texture: Loam, sandy loam, or fine sandy loam
Clay content: 10 to 18 percent
Content of rock fragments: 50 to 80 percent—0 to
20 percent flagstones, 50 to 60 percent
channers or pebbles
Effervescence: Strong or violent
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 to 9.0
C horizon
Hue: 2.5YR to 10YR
Value: 5 or 6 dry; 4 to 6 moist
Chroma: 2to 6
Texture: Loam, sandy loam, or fine sandy loam
Clay content: 10 to 18 percent
Content of rock fragments: 45 to 80 percent—0 to
20 percent flagstones, 45 to 60 percent
channers or pebbles
Effervescence: Strong or violent
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 to 9.0

16—Birney channery loam, 15 to 25 percent
slopes

Composition
Birney and similar soils: 85 percent
Inclusions: 15 percent

Setting
Landform: Hills
Slope: 15 to 25 percent
Elevation: 2,500 to 3,500 feet
Mean annual precipitation: 10 to 14 inches

Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+» Cabbart soils on back slopes
+ Busby soils on foot slopes
* Tinsley soils on summits

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

» “Range” section

« “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

» “Engineering” and “Soil Properties” sections

17—Birney-Cabbart complex, moist, 25 to 70
percent slopes

Composition

Birney and similar soils: 50 percent
Cabbart and similar soils: 30 percent
Inclusions: 20 percent

Setting

Landform:

+ Birney—Hills

* Cabbart—Hills

Position on landform:

» Birney—Back slopes and foot slopes
» Cabbart—Back slopes and shoulders
Slope:

* Birney—25 to 70 percent

+ Cabbart—25 to 70 percent

Elevation: 3,000 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days



56

Component Description

Birney

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.2 inches

Cabbart

Surface layer texture: Silt loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 2.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part il of this publication.

Inclusions

« Armells soils on south aspects

¢ Delpoint, moist, soils

» Shallow soils that have a surface layer of silty clay
loam

+ Shallow soils that have a surface layer of sandy loam
* Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

 “Range” section

* “Forest Land” section

* “Agronomy” section

* “Recreation” section

« “Wildiife Habitat” section

+ “Engineering” and “Soil Properties” sections

18—Birney-Cooers-Kirby complex, 2 to 15
percent slopes

Composition
Birney and similar soils: 35 percent
Cooers and similar soils: 30 percent
Kirby and similar soils: 20 percent
Inclusions: 15 percent

Soil Survey

Setting
Landform:
* Birney—Hills
» Cooers—Hills
* Kirby—Hills
Position on landform:
 Birney—Back slopes
» Cooers—Back slopes and foot slopes
» Kirby—Shoulders and summits
Slope:
* Birney—2 to 15 percent
» Cooers—2 to 8 percent
* Kirby—4 to 15 percent
Elevation: 3,100 to 4,100 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description
Birney
Surface layer texture: Channery loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Dominant parent material: Colluvium
Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 4.1 inches

Cooers

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 9.6 inches

Kirby

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.6 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part i of this publication.

Inclusions
* Spang soils on foot slopes
* Yamac soils on foot slopes
» Areas of rock outcrop
* Kirby stony loam
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Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

*» “Range” section

» “Agronomy” section

+ “Recreation” section

+ “Wildlife Habitat” section

» “Engineering” and “Soil Properties” sections

19—Birney-Kirby channery loams, 4 to 25
percent slopes

Composition
Birney and similar soils: 50 percent
Kirby and similar soils: 30 percent
Inclusions: 20 percent

Setting

Landform:

* Birney—Hlills

« Kirby—Hills

Position on landform:

+» Birney—Back slopes and foot slopes
+ Kirby—Shoulders and summits
Slope:

* Birney—4 to 25 percent

* Kirby—4 to 25 percent

Elevation: 3,100 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Birney

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.2 inches

Kirby

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.6 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
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Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

» Cooers soils on foot slopes
 Spang soils on foot slopes
« Areas of rock outcrop

« Kirby stony loam

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

» “Range” section

« “Agronomy” section

« “Recreation” section

« “Wildlife Habitat” section

- “Engineering” and “Soil Properties” sections

20—Birney-Kirby-Cabbart complex, 15 to 25
percent slopes

Composition
Birney and similar soils: 40 percent
Kirby and similar soils: 20 percent
Cabbart and similar soils: 20 percent
Inclusions: 20 percent

Setting

Landform:

* Birney—Hills

* Kirby—Hills

* Cabbart—Hills

Position on landform:

« Birney—Back slopes and foot slopes
» Kirby—Shoulders and summits

» Cabbart—Back slopes and shoulders
Slope:

* Birney—15 to 25 percent

« Kirby—15 to 25 percent

» Cabbart—15 to 25 percent

Elevation: 3,000 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Birney

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland
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Flooding: None

Available water capacity: Mainly 4.1 inches

Kirby

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.2 inches

Cabbart

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.6 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Sail
Properties” section, Part Il of this publication.

Inclusions

* Delpoint soils on back slopes
« Yawdim soils on back slopes
« Spang soils on foot slopes

» Yamac soils on foot slopes

« Areas of rock outcrop

« Kirby stony loam

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

 “Agronomy” section

» “Recreation” section

« "“Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

21—Birney, moist-Armells-Cabbart complex,
25 to 70 percent slopes

Composition

Birney and similar soils: 50 percent
Armells and similar soils: 15 percent
Cabbart and similar soils: 15 percent
Inclusions: 20 percent

Soil Survey

Setting

Landform:

* Birney—Hills

» Armells—Hills

» Cabbart—Hills

Position on landform:

» Birney—Back slopes and foot slopes

» Armells—Back slopes and foot slopes

+ Cabbart—Back slopes and shoulders
Slope:

* Birney—25 to 70 percent, north aspect
» Armells—25 to 70 percent, south aspect
» Cabbart—25 to 70 percent

Elevation: 3,000 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Birney

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.1 inches

Armells

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.5 inches

Cabbart

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part |l of this publication.

Inclusions

+ Delpoint soils on back slopes
* Yawdim soils on back slopes
« Kirby soils on summits
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« Cooers soils on foot slopes
» Spang soils on foot slopes
» Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part 1l of this
publication:

* “Range” section

» “Forest Land” section

+ "Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

22—Birney, moist-Birney-Kirby channery
loams, 15 to 25 percent slopes

Composition
Birney, moist, and similar soils: 45 percent
Birney and similar soils: 25 percent
Kirby and similar soils: 15 percent
Inclusions: 15 percent

Setting

Landform:

* Birney, moist—Hills

* Birney—Hills

* Kirby—Hills

Position on landform:

* Birney, moist—Back slopes

* Birney—Back slopes

* Kirby—Shoulders and summits

Slope:

* Birney, moist—15 to 25 percent, north aspect
* Birney—15 to 25 percent, south aspect
* Kirby—15 to 25 percent

Elevation: 3,100 to 4,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Birney, moist

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.4 inches
Birney

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.1 inches

Kirby

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Flooding: None

Available water capacity: Mainly 1.2 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Cabbart soils on back slopes
« Cooers soils on foot slopes

» Spang soils on foot slopes

* Areas of rock outcrop

« Kirby soils that have boulders

Management

For general and detailed information about managing
this map unit, see the following sections in Part 1l of this
publication:

» “Range” section

» “Forest Land” section

* “Agronomy” section

» “Recreation” section

« “Wildlife Habitat” section

 “Engineering” and “Soil Properties” sections

Bitton Series

The Bitton series consists of very deep, well drained
soils on sedimentary plains, alluvial fans, and hills.
These soils formed in colluvium derived from baked
sandstone and shale. Slope is 2 to 70 percent.
Elevation is 3,000 to 4,500 feet. The average annual
precipitation is 15 to 19 inches, the average annual air
temperature is about 42 degrees F, and the frost-free
period is 100 to 120 days.

Taxonomic Class: Loamy-skeletal, mixed Typic
Haploborolls
Typical Pedon

Bitton channery loam, in an area of Bitton, moist-
Lamedeer, dry-Ringling, dry, channery loams, 25 to 70
percent slopes; in an area of woodland, 1,400 feet north
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and 1,100 feet east of the southwest corner of sec. 25,
T.2S.,R. 41E.

A—o0 to 5 inches; brown (7.5YR 5/2) channery loam,
dark brown (7.5YR 3/2) moist; weak fine granular
structure; soft, very friable, nonsticky and
nonplastic; many very fine roots; 15 percent
channers; mildly alkaline; clear smooth boundary.

Bw—5 to 13 inches; pale brown (10YR 6/3) channery
loam, brown (10YR 4/3) moist; massive; soft,
friable, nonsticky and nonplastic; many very fine
roots and pores; 30 percent channers; few thin lime
casts on undersides of pebbles; slightly
effervescent; moderately alkaline; clear wavy
boundary.

Bk—13 to 28 inches; pinkish gray (7.5YR 7/2) very
channery loam, brown (7.5YR 5/2) moist; massive;
soft, friable, nonsticky and nonplastic; many very
fine roots; 55 percent channers; thin lime casts and
coatings on all sides of coarse fragments; strongly
effervescent; moderately alkaline; gradual wavy
boundary.

BCk—28 to 60 inches; pale brown (10YR 6/3) extremely
channery loam, dark grayish brown (10YR 4/2)
moist; massive; soft, friable, nonsticky and
nonplastic; common very fine roots; 60 percent
channers; common thin lime casts on undersides of
coarse fragments; strongly effervescent; moderately
alkaline.

Range in Characteristics

Soil temperature: 40 to 47 degrees F

Moisture control section: Between the depths of 4 and
12 inches

Depth to Bk horizon: 11 to 28 inches

A horizon

Hue: 2.5Y to 5YR

Value: 4 or 5 dry; 2 or 3 moist

Chroma: 2 or 3

Clay content: 12 to 27 percent

Content of rock fragments: 0 to 45 percent—0 to 20
percent stones and cobbles, 5 to 45 percent
channers and pebbles

Reaction: pH 6.6 to 8.4

Bw horizon

Hue: 2.5Y to 5YR

Value: 4 to 6 dry; 4 or 5 moist

Chroma: 2 to 4

Clay content: 12 to 27 percent

Content of rock fragments: 20 to 60 percent—0 to
10 percent stones and cobbles, 20 to 60
percent channers and pebbles

Reaction: pH 7.4 to 8.4

Soil Survey

Bk and BCk horizons

Hue: 2.5Y to 5YR

Value: 5 to 8 dry; 5 to 8 moist

Chroma: 2 to 4

Texture: Loam or sandy loam

Clay content: 15 to 27 percent

Content of rock fragments: 35 to 75 percent—o0 to
60 percent cobbles and stones, 35 to 60
percent pebbles and channers

Calcium carbonate equivalent: 5 to 15 percent

Reaction: pH 7.4 to 8.4

23—Bitton-Doney-Ringling, dry, complex, 15
to 25 percent slopes
Composition
Bitton and similar soils: 35 percent
Doney and similar soils: 35 percent

Ringling and similar soils: 20 percent
Inclusions: 10 percent

Setting

Landform:

+ Bitton—Hills

» Doney—Hills

+ Ringling—Hills

Position on landform:

« Bitton—Back slopes and foot slopes
» Doney—Back slopes

« Ringling—Shouiders and summits
Slope:

* Bitton—15 to 25 percent

» Doney—15 to 25 percent

+ Ringling—15 to 25 percent
Elevation: 3,500 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Doney

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland



‘Rosebud County Area and Part of Big Horn County, Montana—Part | 61

Flooding: None

Available water capacity: Mainly 4.4 inches

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.8 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

» Cabba soils on back slopes
» Shambo soils on foot slopes
* Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

+ “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

24—Bitton-Doney-Ringling, dry, complex, 25
to 70 percent slopes

Composition

Bitton and similar soils: 35 percent
Doney and similar soils: 30 percent
Ringling and similar soils: 20 percent
Inclusions: 15 percent

Setting

Landform:

+ Bitton—Hills

» Doney—Hiills

* Ringling—Hills

Position on landform:

* Bitton—Back slopes and foot slopes
* Doney—Back slopes

« Ringling—Shoulders and summits
Slope:

* Bitton—25 to 70 percent

» Doney—25 to 70 percent

* Ringling—25 to 70 percent

Elevation: 3,500 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Weli drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.9 inches

Doney

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.1 inches

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.6 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Cabba soils on back slopes
« Shambo soils on foot slopes
* Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part 1l of this
publication:

+ “Range” section

+ “Agronomy” section

* “Recreation” section

+ "Wildlife Habitat” section

* “Engineering” and “Soil Properties™ sections
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25—Bitton-Ringling, dry, channery loams, 8
to 25 percent slopes

Composition

Bitton and similar soils: 55 percent
Ringling and similar soils: 30 percent
Inclusions: 15 percent

Setting
Landform:
* Bitton—Hills
« Ringling—Hills

Position on landform:

« Bitton—Back slopes and foot slopes

+ Ringling—Shoulders and summits
Slope:

» Bitton—8 to 25 percent

* Ringling—8 to 25 percent

Elevation: 3,300 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.0 inches

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.7 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Cabba soils on back slopes
» Shambo soils on foot slopes
« Twin Creek soils on fans

« Areas of rock outcrop

Management

For general and detailed information about managing

Soil Survey

this map unit, see the following sections in Part |l of this
publication:

» “Range” section

« “Agronomy” section

« “Recreation” section

» “Wildlife Habitat” section

 “Engineering” and “Soil Properties” sections

26—Bitton-Shambo complex, 4 to 15 percent
slopes

Composition

Bitton and similar soils: 50 percent
Shambo and similar soils: 35 percent
Inclusions: 15 percent

Setting
Landform:
« Bitton—Hills
« Shambo—Hills
Slope:

* Bitton—4 to 15 percent

» Shambo—4 to 15 percent

Elevation: 3,600 to 4,200 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drajned

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Shambo

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 9.8 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions
« Savage soils on alluvial fans
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* Areas of poorly drained soils
* Bitton stony loam

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

 “Range” section

* “Agronomy” section

*» “Recreation” section

* “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

27—Bitton-Twin Creek complex, 2 to 8
percent slopes

Composition
Bitton and similar soils: 40 percent
Twin Creek and similar soils: 40 percent
Inclusions: 20 percent

Setting

Landform:

» Bitton—Sedimentary plains

» Twin Creek—Sedimentary plains
Position on landform:

* Bitton—Shoulders and summits
» Twin Creek—Back slopes

Slope:

* Bitton—2 to 8 percent

» Twin Creek—2 to 8 percent
Elevation: 3,300 to 4,400 feet
Mean annual precipitation: 15 to 19 inches
Frost-free period: 100 to 115 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.1 inches

Twin Creek

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 9.5 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
haorizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions
* Ringling, dry, soils on summits
» Very deep soils that have a surface layer of sandy
loam

Management

For general and detailed information about managing
this map unit, see the following sections in Part | of this
publication:

» “Range” section

» “Agronomy” section

» “Recreation” section

7 “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

28—Bitton-Twin Creek-Ringling, dry,
complex, 2 to 15 percent slopes

Composition

Bitton and similar soils: 35 percent

Twin Creek and similar soils: 30 percent
Ringling and similar soils: 20 percent
Inclusions: 15 percent

Setting

Landform:

+ Bitton—Hills

» Twin Creek—Hills

* Ringling—Hills

Position on landform:

+ Bitton—Back slopes

» Twin Creek—Back slopes and foot slopes
* Ringling—Shoulders and summits
Slope:

* Bitton—2 to 15 percent

» Twin Creek—2 to 8 percent

+ Ringling—4 to 15 percent

Elevation: 3,300 to 4,400 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 100 to 115 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 5.2 inches

Twin Creek

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 9.4 inches

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.4 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part |l of this publication.

Inclusions

« Fergus variant soils
* Areas of rock outcrop
* Ringling soils that have boulders

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

« "Agronomy” section

* “Recreation” section

» “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

29—Bitton, moist-Doney-Cabba complex, 15
to 70 percent slopes

Composition

Bitton and similar soils: 30 percent
Doney and similar soils: 25 percent
Cabba and similar soils: 20 percent
Inclusions: 25 percent

Setting

Landform:
« Bitton—Hills

Soil Survey

» Doney—Hills

» Cabba—Hills

Position on landform:

+ Bitton—Back slopes and shoulders
» Doney—Back slopes

« Cabba—Back slopes

Slope:

* Bitton—15 to 70 percent

» Doney—15 to 70 percent

» Cabba—15 to 70 percent
Elevation: 3,000 to 4,000 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.9 inches

Doney

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 4.3 inches

Cabba

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.0 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Sail
Properties” section, Part Il of this publication.

Inclusions

» Macar soils on foot slopes
« Kirby soils on summits
« Areas of rock outcrop

Management

For general and detailed information about managing
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this map unit, see the following sections in Part Il of this
pubtlication:

» “Range” section

* “Forest Land” section

* “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

* “Engineering” and ““Soil Properties” sections

30—Bitton, moist-Lamedeer, dry-Ringling,
dry, channery loams, 15 to 25 percent
slopes

Composition

Bitton and similar soils: 40 percent
Lamedeer and similar soils: 30 percent
Ringling and similar soils: 15 percent
Inclusions: 15 percent

Setting

Landform:

» Bitton—Hills

» Lamedeer—Hills

* Ringling—Hills

Position on landform:

* Bitton—Back slopes and foot slopes

» Lamedeer—Back slopes and foot slopes
* Ringling—Shoulders and summits
Slope:

* Bitton—15 to 25 percent, south aspect

» Lamedeer—15 to 25 percent, north aspect
* Ringling—15 to 25 percent

Elevation: 3,000 to 4,400 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 5.3 inches

Lamedeer

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.4 inches .

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Flooding: None

Available water capacity: Mainly 1.3 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Saoil
Properties” section, Part Il of this publication.

Inclusions

» Barvon soils on back slopes
» Doney soils on back slopes
+ Cabba soils on summits

» Very deep, loamy soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication: '

» “Range” section

» “Forest Land” section

 "Agronomy” section

» “Recreation” section

* "Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

31—Bitton, moist-Lamedeer, dry-Ringling,
dry, channery loams, 25 to 70 percent
slopes

Composition
Bitton and similar soils: 50 percent
Lamedeer and similar soils: 20 percent
Ringling and similar soils: 15 percent
Inclusions: 15 percent

Setting

Landform:

* Bitton—Hills

» Lamedeer—Hills

* Ringling—Hills

Position on landform:

* Bitton—Back slopes and foot slopes

» Lamedeer—Back slopes and foot slopes
+ Ringling—Shoulders and summits
Slope:

» Bitton—25 to 70 percent, south aspect
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« Lamedeer—25 to 70 percent, north aspect
« Ringling—25 to 70 percent

Elevation: 3,300 to 4,400 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 5.0 inches

Lamedeer

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None

Available water capacity: Mainly 4.3 inches

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.2 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

« Cabba soils on summits

« Barvon soils on back slopes
« Doney soils on back slopes

» Shambo soils on foot slopes
« Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part |l of this
publication: :

» “Range” section

+ “Forest Land” section
« “Agronomy” section

» “Recreation” section

Soil Survey

« “Wildlife Habitat” section
« “Engineering” and “Soil Properties” sections

32—Bitton, moist-Ringling, dry-Cabba
complex, 25 to 70 percent slopes
Composition

Bitton and similar soils: 40 percent
Ringling and similar soils: 20 percent
Cabba and similar soils: 20 percent
Inclusions: 20 percent

Setting

Landform:

» Bitton—Hills

* Ringling—Hills

« Cabba—Hills

Position on landform:

» Bitton—Back slopes and foot slopes
» Ringling—Back slopes and shouiders
» Cabba—Back slopes

Slope:

+ Bitton—25 to 70 percent

« Ringling—25 to 70 percent

« Cabba—25 to 70 percent

Elevation: 3,300 to 4,400 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 105 to 120 days

Component Description

Bitton

Surface layer texture: Channery loam

Depth class: Very deep (mare than 60 inches)

Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Forest land

Flooding: None '

Available water capacity: Mainly 5.1 inches

Ringling

Surface layer texture: Channery loam

Depth class: Very deep (more than 60 inches)

Drainage class: Excessively drained

Dominant parent material: Material weathered from
baked sandstone and shale

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 1.2 inches

Cabba

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds
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Native plant cover type: Rangeland
Flooding: None
Available water capacity: Mainly 2.0 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Sail
Properties” section, Part Il of this publication.

Inclusions

» Barvon soils on back slopes
» Doney soils on back slopes

* Wayden soils on back slopes
+ Shambo soils on foot slopes
* Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

+ “Forest Land” section

« “Agronomy” section

* “Recreation” section

+ “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

Blackhall Series

The Blackhall series consists of shallow, well drained
soils on sedimentary plains and hills. These soils
formed in semiconsolidated, sandy sedimentary beds.
Slope is 2 to 70 percent. Elevation is 2,700 to 3,900
feet. The average annual precipitation is 10 to 14
inches, the average annual air temperature is about 45
degrees F, and the frost-free period is 115 to 130 days.

Taxonomic Class: Loamy, mixed (calcareous), frigid,
shallow Ustic Torriorthents

Typical Pedon

Blackhall fine sandy loam, warm, in an area of Busby-
Twilight-Blackhall, warm, fine sandy loams, 8 to 25
percent slopes; in an area of rangeland, 1,500 feet west
and 1,800 feet south of the northeast corner of sec. 15,
T.12N.,R. 41 E.

A—O0 to 2 inches; yellowish brown (10YR 5/4) fine
sandy loam, dark yellowish brown (10YR 4/4) moist;
weak fine granular structure; soft, very friable,
nonsticky and nonplastic; many very fine roots;
strongly effervescent; moderately alkaline; abrupt
smooth boundary. .

C1—2 to 5 inches; yellowish brown (10YR 5/4) fine
sandy loam, dark yellowish brown (10YR 4/4) moist;

weak medium subangular blocky structure; slightly
hard, very friable, nonsticky and nonplastic; many
very fine roots; strongly effervescent; moderately
alkaline; clear smooth boundary.

C2—5 to 15 inches; pale yellow (2.5Y 7/4) fine sandy
loam, light olive brown (2.5Y 5/4) moist; massive;
slightly hard, very friable, nonsticky and nonplastic;
common very fine roots; strongly effervescent;
moderately alkaline; clear smooth boundary.

Cr—15 to 60 inches; yellow (2.5Y 7/6) weakly
consolidated, sandy sedimentary beds that crush to
loamy fine sand, light olive brown (2.5Y 5/4) moist;
hard, very friable, nonsticky and nonplastic; strongly
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 40 to 45 degrees F
Depth to bedrock: 10 to 20 inches

A horizon
Hue: 2.5Y or 10YR
Value: 3 to 6 moist; 5 to 7 dry
Chroma: 2to 6
Clay content: 5 to 15 percent
Reaction: pH 6.6 to 8.4

C horizons
Hue: 5Y to 10YR
Value: 3 to 6 moist; 5 to 7 dry
Chroma: 2 to 6
Clay content: 5 to 15 percent
Reaction: 7.4 to 8.4

Bonfri Series

The Bonfri series consists of moderately deep, well
drained soils on sedimentary plains. These soils formed
in interbedded shale and sandstone residuum. Slope is
1 to 8 percent. Elevation is 2,600 to 3,200 feet. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is about 45 degrees F,
and the frost-free period is 115 to 130 days.

Taxonomic Class: Fine-loamy, mixed Borollic
Haplargids

Typical Pedon

Bonfri fine sandy loam, in an area of Bonfri-Marmarth-

Bullock fine sandy loams, 1 to 4 percent slopes; in an

area of rangeland, 1,000 feet north and 48 feet west of
the southeast corner of sec. 15, T. 7 N., R. 38 E.

A1—o0 to 3 inches; pale brown (10YR 6/3) fine sandy
loam, dark grayish brown (10YR 4/2) moist; weak
very thin platy structure; soft, very friable, slightly
sticky and slightly plastic; many very fine roots;
neutral; abrupt smooth boundary.

A2—3 to 6 inches; pate brown (10YR 6/3) fine sandy
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loam, dark grayish brown (10YR 4/2) moist;
moderate coarse prismatic structure parting to weak
medium platy; slightly hard, very friable, slightly
sticky and slightly plastic; many very fine roots;
many very fine tubular pores; neutral; abrupt
smooth boundary.

Bt—6 to 13 inches; yellowish brown (10YR 5/4) clay

loam, brown (10YR 4/3) moist; strong medium
prismatic structure parting to strong fine angular
blocky; very hard, firm, sticky and very plastic;
common very fine roots; many very fine tubular
pores; continuous moderately thick clay films on
faces of peds; mildly alkaline; clear smooth
boundary.

Bk—13 to 31 inches; light brownish gray (2.5Y 6/2) clay

loam, dark grayish brown (2.5Y 4/2) moist;
moderate coarse prismatic structure parting to
moderate medium angular blocky; very hard, firm,
sticky and plastic; common very fine roots; many
very fine tubular pores; common medium soft
masses of lime; violently effervescent; moderately
alkaline; gradual wavy boundary.

Cr—31 to 60 inches; light gray (5Y 7/2) interbedded

layers of shale and sandstone, olive gray (5Y 5/2)
moist; hard, very friable, nonsticky and nonplastic;
few very fine roots; few brownish yellow (10YR 6/6)
iron stains; strongly effervescent; mildly alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F
Moisture control section: Between the depths of 4 and

12 inches

Depth to bedrock: 20 to 40 inches
Depth to Bk horizon: 13 to 30 inches

A horizon

Hue: 10YR or 2.5Y

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 or 3

Texture: Loam or fine sandy loam

Clay content: 12 to 27 percent

Content of rock fragments: 0 to 5 percent pebbles
Reaction: pH 6.6 to 7.3

Bt horizon

Hue: 10YR or 2.5Y

Value: 5 or 6 dry; 4 or 5 moist

Chroma: 2 or 3

Texture: Clay loam, silty clay loam, or sandy clay
loam

Clay content: 27 to 35 percent

Sand content: More than 15 percent fine sand or
coarser

Content of rock fragments: 0 to 5 percent pebbles

Reaction: pH 6.6 t0 7.8 '

Soil Survey

Bk horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 4 to 6 moist
Chroma: 2 or 3
Texture: Clay loam, loam, or sandy clay loam
Clay content: 20 to 32 percent
Content of rock fragments: 0 to 10 percent pebbles
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 to 8.4

33—Bonfri-Bullock, eroded-Cabbart

complex, 4 to 25 percent slopes
Composition

Bonfri and similar soils: 30 percent

Buliock and simiiar soils: 25 percent

Cabbart and similar soils: 25 percent
Inclusions: 20 percent

Setting

Landform:

» Bonfri—Hills

+ Bullock—Hlills

» Cabbart—Hills

Position on landform:

» Bonfri—Back slopes

* Bullock—Back slopes

» Cabbart—Shoulders and summits
Slope:

* Bonfri—4 to 8 percent

» Bullock—4 to 8 percent

» Cabbart—8 to 25 percent
Elevation: 2,800 to 3,000 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Bonfri

Surface layer texture: Loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Interbedded sandstone and
shale residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.5 inches

Bullock

Surface layer texture: Clay loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None
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Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 3.3 inches

Cabbart

Surface layer texture: Loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.8 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication."

Inclusions

* Abor soils on summits

* Neldore soils on summits
* Forelle and similar soils

« Gerdrum and similar soils
» Yamac and similar soils

« Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

 "Agronomy” section

» “Recreation” section

+ “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

34—Bonfri-Galbreth fine sandy loams, 1 to 8
percent slopes

Composition
Bonfri and similar soils: 55 percent

Galbreth and similar soils: 25 percent
Inclusions: 20 percent

Setting

Landform:

» Bonfri—Sedimentary plains

» Galbreth—Sedimentary plains
Position on landform:

« Bonfri—Back slopes

» Galbreth—Shoulders and summits
Slope:

* Bonfri—1 to 4 percent
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» Galbreth—1 to 8 percent

Elevation: 2,800 to 3,200 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Bonfri

Surface layer texture: Fine sandy loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Interbedded sandstone and
shale residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.8 inches

Galbreth

Surface layer texture: Fine sandy loam

Depth class: Shallow (10 to 20 inches)
Drainage class: Well drained

Dominant parent material: Sandstone residuum
Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 2.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* lvanell soils on back slopes

« Delpoint soils on back slopes
» Bullock, eroded, soils

* Forelle soils on foot slopes

Management

For general and detailed information about managing
this map unit, see the following sections in Part 11 of this
publication:

+ “Range” section

« “Agronomy” section

* “Recreation” section

» “Wildlife Habitat” section

« “Engineering” and "“Soil Properties” sections

35—Bonfri-Marmarth-Bullock fine sandy
loams, 1 to 4 percent slopes

Composition
Bonfri and similar soils: 40 percent
Marmarth and similar soils: 25 percent
Bullock and similar soils: 20 percent
Inclusions: 15 percent
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Setting

Landform:

» Bonfri—Sedimentary plains

« Marmarth—Sedimentary plains

+ Bullock—Sedimentary plains
Position on landform:

» Bonfri—Back slopes

» Marmarth—Shoulders and summits
» Bullock—Back slopes

Slope:

* Bonfri—1 to 4 percent

* Marmarth—1 to 4 percent

* Bullock—1 to 4 percent

Elevation: 2,600 to 2,900 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Bonfri

Surface layer texture: Fine sandy loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Interbedded sandstone and
shale residuum

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 5.0 inches

Marmarth

Surface layer texture: Fine sandy loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 3.6 inches

Bullock

Surface layer texture: Fine sandy loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated, loamy
sedimentary beds

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches

Sodium affected: Sodic within a depth of 30 inches

Available water capacity: Mainly 3.0 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part |l of this publication.

Soil Survey

Inclusions

« Blackhall soils on shoulders
» Galbreth soils on shoulders
+ Areas of slick spots

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

» “Range” section

» “Agronomy” section

+ “Recreation” section

« “Wildlife Habitat” section

 “Engineering” and “Soil Properties” sections

Borollic Camborthids

Borollic Camborthids consist of very deep, well
drained and somewhat excessively drained soils that
formed in alluvium. These soils are on alluvial fans and
stream terraces. Slope is 0 to 8 percent. Elevation is
2,500 to 3,400 feet. The average annual precipitation is
10 to 14 inches, the average annual air temperature is
about 45 degrees F, and the average frost-free period is
115 to 130 days.

Typical Pedon

Borollic Camborthids in an area of Borollic
Camborthids-Ustic Torrifluvents complex, 0 to 8 percent
slopes; in an area of rangeland, 1,160 feet west and
600 feet north of the southeast corner of sec. 33, T. 12
N.,R.35E.

A—O0 to 7 inches; light browhish gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) moist; strong fine
subangular blocky structure; hard, firm, sticky and
plastic; many very fine roots; slightly effervescent;
mildly alkaline; gradual smooth boundary.

Bw1—7 to 18 inches; light brownish gray (2.5Y 6/2)
clay, grayish brown (2.5Y 5/2) moist; moderate
medium subangular blocky structure; very hard,
firm, sticky and plastic; many very fine roots
between peds; slightly effervescent; moderately
alkaline; clear smooth boundary.

Bw2—18 to 32 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; moderate
coarse subangular blocky structure; extremely hard,
very firm, sticky and very plastic; common very fine
roots; slightly effervescent; moderately alkaline;
gradual smooth boundary.

BC—32 to 60 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; massive;
very hard, very firm, sticky and very plastic; few
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very fine roots; slightly effervescent; moderately
alkaline.

Range in Characteristics

Texture: Fine sandy loam to clay

Clay content: 15 to 45 percent

Content of rock fragments: 0 to 40 percent pebbles
Electrical conductivity: 0 to 8 mmhos/cm

36—Borollic Camborthids-Ustic
Torrifluvents complex, 0 to 8 percent slopes

Composition

Borollic Camborthids and similar soils: 60 percent
Ustic Torrifluvents and similar soils: 30 percent
Inclusions: 10 percent

Setting
Landform: _
+ Borollic Camborthids—Alluvial fans and stream
terraces
» Ustic Torrifluvents—Flood plains
Slope:
* Borollic Camborthids—0 to 8 percent
» Ustic Torrifluvents—O0 to 2 percent
Elevation: 2,500 to 3,400 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Borollic Camborthids

Depth class: Very deep (more than 60 inches)
Dominant parent material: Alluvium

Flooding: None

Ustic Torrifluvents

Depth class: Very deep (more than 60 inches)
Dominant parent material: Alluvium

Flooding: Frequent

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part |l of this publication.

Inclusions

* Alona and similar soils

* Gerdrum and similar soils

* Neldore and similar soils

* Areas of soils that have slopes of more than 8 percent
+ Somewhat poorly drained soils "

Management

For general and detailed information about managing

this map unit, see the following sections in Part Ii of this
publication:

« “Agronomy” section

 “Recreation” section

 “Wildlife Habitat” section

» “Engineering” and “Soil Properties” sections

Brunelda Series

The Brunelda series consists of very deep, well
drained soils on sedimentary plains. These soils formed
in alluvium. Slope is 1 to 8 percent. Elevation is 2,700
to 3,300 feet. The average annual precipitation is 10 to
14 inches, the average annual air temperature is about
45 degrees F, and the frost-free period is 115 to 130
days.

Taxonomic Class: Fine, montmorillonitic, frigid Cambic
Gypsiorthids

Typical Pedon

Brunelda silty clay, in an area of Brunelda-Vaeda-Nobe
complex, 1 to 8 percent slopes; in an area of rangeland,
2,640 feet east and 1,500 feet north of the southwest
corner of sec. 23, T. 11 N, R. 35 E.

A—O0 to 1 inch; light brownish gray (2.5Y 6/2) silty clay
loam, grayish brown (2.5Y 5/2) moist; moderate
very fine granular structure; slightly hard, friable,
sticky and plastic; many very fine roots; slightly
effervescent; moderately alkaline; abrupt smooth
boundary.

Bw—1 to 6 inches; light brownish gray (2.5Y 6/2) silty
clay, grayish brown (2.5Y 5/2) moist; moderate
medium angular blocky structure parting to
moderate fine and very fine angular blocky; hard,
firm, sticky and plastic; many very fine roots and
pores; few fine soft masses of lime in the lower
part; slightly effervescent; moderately alkaline; clear
smooth boundary.

Byz1—6 to 13 inches; light brownish gray (2.5Y 6/2)
silty clay, grayish brown (2.5Y 5/2) moist; moderate
coarse prismatic structure parting to moderate
medium angular blocky; very hard, firm, very sticky
and very plastic; common very fine roots and pores;
many fine soft masses of gypsum and other salts;
slightly effervescent; mildly alkaline; clear smooth
boundary.

Byz2—13 to 40 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, very firm, very sticky and very plastic; few
very fine roots; common very fine pores; common
fine soft masses of salt; strongly alkaline; gradual
smooth boundary.

BC—40 to 60 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
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hard, very firm, very sticky and very plastic; few
very fine pores; mildly alkaline.

Range in Characteristics

Soil temperature: 43 to 47 degrees F
Depth to Byz1 horizon: 1 to 10 inches
Depth to Byz2 horizon: 10 to 20 inches

A horizon
Clay content: 40 to 50 percent
Reaction: pH 7.4 to 8.4

Bw horizon
Texture: Silty clay or clay
Clay content: 40 to 50 percent
Electrical conductivity: Less than 4 mmhos/cm
Reaction: pH 7.9 to 8.4

Byz1 horizon
Texture: Silty clay or clay
Clay content: 45 to 60 percent
Electrical conductivity: 4 to 8 mmhos/cm
Sodium adsorption ratio: 10 to 20
Reaction: pH 7.4 t0 9.0

Byz2 horizon
Texture: Silty clay or clay
Clay content: 45 to 60 percent
Electrical conductivity: 16 to 24 mmhos/cm
Sodium adsorption ratio: 25 to 45
Reaction: pH 7.4 10 9.0

BC horizon
Texture: Silty clay or clay
Clay content: 45 to 60 percent
Electrical conductivity: 16 to 30 mmhos/cm
Sodium adsorption ratio: 25 to 45
Reaction: pH 7.4 t0 9.0

37—Brunelda silty clay, 2 to 8 percent
slopes

Composition

Brunelda and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Sedimentary plains

Slope: 2 to 8 percent

Elevation: 2,800 to 3,300 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description
Surface layer texture: Silty clay
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Dominant parent material: Alluvium

Soil Survey

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 2.8 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

« Salt-affected soils on shoulders
« Gerdrum soils on toe slopes
» Vaeda and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

 “Agronomy” section

* “Recreation” section

» “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

38—Brunelda-Gerdrum complex, 1 to 8
percent slopes

Composition

Brunelda and similar soils: 40 percent
Gerdrum and similar soils: 40 percent
Inclusions: 20 percent

Setting

Landform:

» Brunelda—Sedimentary plains

« Gerdrum—Sedimentary plains
Position on landform:

» Brunelda—Back slopes

» Gerdrum—Foot slopes

Slope:

* Brunelda—1 to 8 percent

* Gerdrum—1 to 4 percent
Elevation: 2,900 to 3,100 feet
Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 120 days

Component Description

Brunelda

Surface layer texture: Silty clay

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
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Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 2.8 inches

Gerdrum

Surface layer texture: Clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 6.2 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Soils that contain less salt
» Bullock soils on shoulders
» Vaeda soils on microlows

* Absher and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

« “Agronomy” section

» “Recreation” section

* “Wildlife Habitat” section

» “Engineering” and “Soil Properties™ sections

39—Brunelda-Vaeda-Nobe complex, 1 to 8
percent slopes

Composition
Brunelda and similar soils: 35 percent
Vaeda and similar soils: 30 percent
Nobe and similar soils: 25 percent
Inclusions: 10 percent

Setting

Landform:

* Brunelda—Sedimentary plains
» Vaeda—Sedimentary plains

» Nobe—Sedimentary plains

Position on landform:

» Vaeda—Microlows

» Nobe—Microhighs

Slope:

* Brunelda—1 to 8 percent

» Vaeda—1 to 4 percent

* Nobe—1 to 8 percent

Elevation: 2,700 to 3,100 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Brunelda

Surface layer texture: Silty clay

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None _
Salt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 3.0 inches

Vaeda

Surface layer texture: Silty clay

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Sailt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 7.9 inches

Nobe : .

Surface layer texture: Silty clay loam

Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Dominant parent material: Alluvium

Native plant cover lype: Rangeland

Flooding: None

Sailt affected: Saline within a depth of 30 inches
Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 4.5 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this pubtication.

Inclusions

+ Gerdrum and similar soils
+ Bullock soils on shoulders

Management

For general and detailed information about managing
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this map unit, see the following sections in Part Il of this
publication:

» “Range” section

- “Agronomy” section

+ “Recreation” section

 “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

Bryant Series

The Bryant series consists of very deep, well drained
soils on sedimentary plains and hills. These soils
formed in colluvium derived from semiconsolidated,
loamy sedimentary beds. Slope is 2 to 15 percent.
Elevation is 3,300 to 4,500 feet. The average annual
precipitation is 15 to 19 inches, the average annual air
temperature is about 43 degrees F, and the frost-free
period is 100 to 115 days.

Taxonomic Class: Fine-silty, mixed Typic Haploborolls

Typical Pedon

Bryant silt loam, 2 to 8 percent slopes, in an area of
rangeland, 2,600 feet south and 2,200 feet east of the
northwest corner of sec. 25, T. 5 S., R. 39 E.

A1—0 to 4 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) moist; weak fine granular
structure; soft, very friable, nonsticky and
nonplastic; neutral; clear smooth boundary.

A2—4 to 7 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots and pores;
neutral; clear wavy boundary.

Bw—7 to 12 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak medium prismatic
structure parting to moderate medium subangular
blocky; hard, friable, slightly sticky and slightly
plastic; many very fine roots and pores; mildly
alkaline; clear wavy boundary.

Bk1—12 to 18 inches; pale brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; moderate coarse
subangular blocky structure parting to moderate
medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots and pores; few faint masses and films of lime;
strongly effervescent; moderately alkaline; clear
wavy boundary.

Bk2—18 to 28 inches; white (10YR 8/2) and pale brown
(10YR 6/3) silt loam, pale brown (10YR 6/3) and
yellowish brown (10YR 5/4) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; many
very fine roots and pores; common threads and fine
soft masses of lime; violently effervescent;

Soil Survey

moderately alkaline; gradual wavy boundary.

C—28 to 60 inches; very pale brown (10YR 8/3) silt
loam that has few lenses of very fine sandy loam,
light yellowish brown (2.5Y 6/4) moist; massive;
slightly hard, very friable, nonsticky and nonplastic;
common very fine roots and pores; violently
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F

Moisture control section: Between the depths of 4 and
12 inches

Depth to Bk horizon: 12 to 30 inches

A horizon
Value: 4 or 5 dry; 2 or 3 moist
Chroma: 2 or 3
Clay content: 18 to 27 percent
Reaction; pH 6.1 to 7.8

Bw horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Silt loam, loam, or silty clay loam
Clay content: 27 to 35 percent
Sand content: More than 15 percent fine sand or
coarser
Reaction: pH 6.6 to 7.8

Bk horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Loam, silt loam, or silty clay loam
Clay content: 22 to 32 percent
Calcium carbonate equivalent: 15 to 25 percent
Reaction: pH 7.4 to 8.4

C horizon
Hue: 10YR or-2.5Y
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam, silt loam, clay loam, or silty clay
loam
Clay content: 20 to 32 percent
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.4 t0 8.4

40—Bryant silt loam, 2 to 8 percent slopes
Composition

Bryant and similar soils: 85 percent
Inclusions: 15 percent

Setting
Landform: Sedimentary plains
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Slope: 2 to 8 percent

Elevation: 3,300 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 100 to 115 days

Component Description

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Colluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 10.9 inches

A typical soil description with range in characteristics
is included, in aiphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is availabie in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Bitton and similar soils

» Doney and similar soils

* Ringling soils on summits

» Twin Creek and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

» “Range” section

+ “Agronomy"” section

* “Recreation” section

* “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

41—Bryant silt loam, 8 to 15 percent slopes

Composition

Bryant and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Hills

Slope: 8 to 15 percent

Elevation: 3,300 to 4,500 feet

Mean annual precipitation: 15 to 19 inches
Frost-free period: 100 to 115 days

Component Description

Surface layer texture: Silt loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Coliuvium

Native plant cover type: Rangeland
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Flooding: None
Available water capacity: Mainly 10.9 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Bitton and similar soils

* Doney and similar soils

+ Ringling soils on summits

* Twin Creek and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

+ “Agronomy” section

» “Recreation” section

« “Wildlife Habitat” section

» “Engineering” and “Soil Properties” sections

Bullock Series

The Bullock series consists of moderately deep, well
drained soils on sedimentary plains. These soils formed
in semiconsolidated, loamy sedimentary beds or
interbedded sandstone and shale residuum. Slope is 1
to 8 percent. Elevation is 2,600 to 3,000 feet. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is about 45 degrees F,
and the frost-free period is 115 to 130 days.

Taxonomic Class: Fine-loamy, mixed Borollic
Natrargids

Typical Pedon

Bullock clay loam, in an area of Bullock, eroded-
Rominell complex, 2 to 8 percent slopes; in an area of
rangeland, 2,200 feet east and 50 feet north of the
southwest corner of sec. 27, T. 10 N., R. 42 E.

E—O0 to 2 inches; light gray-(10YR 7/2) loam, dark
grayish brown (10YR 4/2) moist; weak very fine
granular structure; Vs-inch vesicular crust at the
surface; soft, very friable, slightly sticky and slightly
plastic; common very fine roots; neutral; abrupt
smooth boundary.

Bt—2 to 7 inches; grayish brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist; moderate
medium columnar structure parting to moderate
medium angular blocky; very hard, friable, sticky
and plastic; common very fine roots; many very fine
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pores; tops of columns coated with bleached silt
and sand; many thin clay films on faces of peds and
in pores; strongly alkaline; clear smooth boundary.

Bkyz1—7 to 14 inches; light brownish gray (10YR 6/2)
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium and coarse subangular blocky
structure; hard, friable, sticky and plastic; common
very fine roots; many very fine pores; common fine
soft masses and seams of gypsum and salts;
strongly effervescent; moderately alkaline; clear
smooth boundary.

Bkyz2—14 to 20 inches; yellowish brown (10YR 5/4)
clay loam, dark yellowish brown (10YR 4/4) moist;
moderate medium and coarse subangular blocky
structure; hard, friable, sticky and plastic; common
very fine roots and pores; few fine soft masses and
seams of gypsum and salts; strongly effervescent;
moderately alkaline; clear smooth boundary.

C—20 to 28 inches; pale brown (10YR 6/3) clay loam,
yellowish brown (10YR 5/4) moist; massive; hard,
friable, slightly sticky and plastic; few very fine
roots; common very fine pores; few fine soft masses
of lime; strongly effervescent; strongly alkaline;
gradual smooth boundary.

Cr—28 to 60 inches; white (5Y 8/1), semiconsolidated,
loamy sedimentary beds that crush to sandy clay
loam, light olive gray (5Y 6/2) moist; very hard, firm,
sticky and plastic; few very fine roots in cracks in
the upper part; slightly effervescent; moderately
alkaline.

Range in Characteristics
Soil temperature: 42 to 47 degrees F
Moisture control section: Between the depths of 4 and
12 inches
Depth to Cr horizon: 20 to 40 inches
E horizon
Hue: 10YR or 2.5Y
Value: 5 to 7 dry; 3 or 4 moist
Chroma: 2 or 3
Clay content: 10 to 27 percent
Reaction: pH 6.1 to 7.8
Bt horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Loam, sandy clay loam, or clay loam
Clay content: 27 to 35 percent
Sodium adsorption ratio: 13 to 20
Reaction: pH 6.6 to 9.0
Bkyz horizon
Hue: 10YR to 5Y
Value: 5 to 7 dry; 4 or 5 moist
Chroma: 1 to 4

Soil Survey

Texture: Loam, sandy loam, clay loam, or sandy
clay loam

Clay content: 18 to 35 percent

Calcium carbonate equivalent: 5 to 15 percent

Electrical conductivity: 4 to 16 mmhos/cm

Sodium adsorption ratio: 13 to 30

Reaction: pH 7.4 t0 9.0

C horizon
Hue: 10YR or 2.5Y
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam, silt loam, clay loam, or silty clay
loam
Clay content: 20 to 32 percent
Calcium carbonate equivalent: 5 to 15 percent
Electrical conductivity: 4 to 16 mmhos/cm
Sodium adsorption ratio: 13 to 30
Reaction: pH 7.4 to 9.0

42—Bullock, eroded-Rallod, warm, clay
loams, 2 to 15 percent slopes

Composition

Bullock and similar soils: 55 percent
Rallod and similar soils: 25 percent
Inclusions: 20 percent

Setting
Landform:
+ Bullock—Hills
» Rallod—Hills

Position on landform:

* Bullock—Back slopes

+ Rallod—Shoulders and summits

Slope:

* Bullock—2 to 8 percent

* Rallod—4 to 15 percent

Elevation: 2,700 to 3,000 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Bullock

Surface layer texture: Clay loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Interbedded sandstone and
shale residuum

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches

Sodium affected: Sodic within a depth of 30 inches

Available water capacity: Mainly 3.3 inches
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Rallod

Surface layer texture: Clay loam

Depth class: Shallow (10 to 20 inches)

Drainage class: Well drained

Dominant parent material: Semiconsolidated shale
residuum

Native plant cover type: Rangeland

Flooding: None

Sodium affected: Sodic within a depth of 30 inches

Available water capacity: Mainly 2.6 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Areas of slick spots

« Rominell soils on fans

* Very deep soils that have a surface layer of sandy
loam

*» Deep soils that have a surface layer of sandy loam
+ Areas of rock outcrop on summits

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

» “Agronomy” section

* “Recreation” section

« “Wildlife Habitat” section

« “Engineering” and “Soil Properties” sections

43—Bullock, eroded-Rominell complex, 2 to
8 percent slopes

Composition

Buliock and similar soils: 40 percent
Rominell and similar soils: 35 percent
Inclusions: 25 percent

Setting

Landform:

» Bullock—Sedimentary plains

» Rominell—Sedimentary plains
Position on landform:

*» Bullock—Back slopes and shoulders
* Rominell—Foot slopes

Slope:

* Bullock—2 to 8 percent

* Rominell—2 to 8 percent

Elevation: 2,700 to 3,000 feet
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Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Bullock

Surface layer texture: Clay loam

Depth class: Moderately deep (20 to 40 inches)

Drainage class: Well drained

Dominant parent material: Interbedded sandstone and
shale residuum

Native plant cover type: Rangeland

Flooding: None

Salt affected: Saline within a depth of 30 inches

Sodium affected: Sodic within a depth of 30 inches

Available water capacity: Mainly 3.5 inches

Rominell

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Sodium affected: Sodic within a depth of 30 inches
Available water capacity: Mainly 7.5 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soll
Properties” section, Part |l of this publication. )

Inclusions

» Chinook soils that have an alkali substratum
+ Rallod and similar soils ’
* Bullock sandy loam
* Rominell clay loam
* Areas of slick spots

Management

For general and detailed information about managing
this map unit, see the following sections in Part 11 of this
publication:

 “Range” section

« “Agronomy” section

» “Recreation” section

* “Wildlife Habitat” section

- “Engineering” and “Soil Properties” sections

Busby Series

The Busby series consists of very deep, well drained
soils on stream terraces, sedimentary plains, and
alluvial fans. These soils formed in alluvium or
colluvium. Slope is 0 to 15 percent. Elevation is 2,400
to 3,900 feet. The average annual precipitation is 10 to
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14 inches, the average annual air temperature is about
45 degrees F, and the frost-free period is 115 to 130
days.

Taxonomic Class: Coarse-loamy, mixed Borollic
Camborthids

Typical Pedon

Busby fine sandy loam, 2 to 8 percent siopes, in an
area of rangeland, 1,900 feet west and 2,200 feet north
of the southeast corner of sec. 24, T. 1 S., R. 41 E.

A—O0 to 4 inches; brown (10YR 5/3) fine sandy loam,
dark grayish brown (10YR 4/2) moist; weak medium
platy structure; slightly hard, very friable, nonsticky
and slightly plastic; many very fine and fine roots;
many very fine pores; mildly alkaline; clear smooth
boundary.

Bw—4 to 13 inches; brown (10YR 5/3) fine sandy loam,
brown (10YR 4/3) moist; weak or moderate medium
and coarse prismatic structure parting to weak
coarse subangular blocky; slightly hard, very friable,
nonsticky and slightly plastic; common very fine
roots and pores; mildly alkaline; gradual smooth
boundary.

Bk1—13 to 26 inches; pale brown (10YR 6/3) fine
sandy loam, yeliowish brown (10YR 5/4) moist;
weak coarse prismatic structure; soft, very friable,
nonsticky and slightly plastic; common very fine
roots and pores; strongly effervescent; moderately
alkaline; clear smooth boundary.

Bk2—26 to 47 inches; pale brown (10YR 6/3) fine
sandy loam, yellowish brown (10YR 5/4) moist;
massive; slightly hard, very friable, nonsticky and
slightly plastic; few very fine roots and pores;
strongly effervescent; moderately alkaline; clear
smooth boundary.

C—47 to 60 inches; pale brown (10YR 6/3) loamy fine
sand, yellowish brown (10YR 5/4) moist; massive;
soft, very friable, nonsticky and nonplastic; strongly
effervescent; moderately alkaline.

Range in Characteristics

Soil temperature: 42 to 47 degrees F

Moisture control section: Between the depths of 8 and
24 inches, dry in all parts between 40 and 50
percent of the cumulative days when the soil
temperature at a depth of 20 inches is 41 degrees F
or higher

Depth to Bk horizon: 10 to 20 inches

A horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 3 or 4 moist
Chroma: 2 to 4
Texture: Fine sandy loam or loam
Clay content: 10 to 25 percent

Soil Survey

Effervescence: None to slight
Reaction: pH 7.4 t0 8.4

Bw horizon
Hue: 10YR or 2.5Y
Value: 5 or 6 dry; 4 or 5 moist
Chroma: 2 to 4
Texture: Fine sandy loam, sandy loam, or loam
Clay content: 10 to 18 percent
Reaction: pH 7.4 to 8.4
Effervescence: None to strong

Bk horizon
Hue: 10YR to 5Y
Value: 6 or 7 dry; 4 to 6 moist
Chroma: 2 to 4
Textures: Fine sandy loam or sandy loam
Clay content: 10 to 18 percent
Effervescence: Strong or violent
Calcium carbonate equivalent: 5 to 15 percent
Reaction: pH 7.9 to 8.4

C horizon

Hue: 10YR or 2.5Y

Value: 6 or 7 dry; 5 or 6 moist

Chroma: 2 to 4

Texture: Fine sandy loam or sandy loam; loamy fine
sand, loamy sand, or fine sand below a depth of
40 inches

Clay content: 3 to 18 percent

Effervescence: Slight to violent

Reaction: pH 7.9 to 8.4

Other features: A BCk horizon in some pedons

44—Busby fine sandy loam, 2 to 8 percent
slopes

Composition

Busby and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Sedimentary plains and alluvial fans
Slope: 2 to 8 percent

Elevation: 2,700 to 3,900 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 7.6 inches
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A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Twilight and simitar soils
* Areas of rock outcrop
* Areas of blowouts

Management

For general and detailed information about managing
this map unit, see the following sections in Part |l of this
publication:

» “Range” section

 "Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

* “Engineering” and “Soil Properties” sections

45—Busby fine sandy loam, 8 to 15 percent
slopes

Composition

Busby and similar soils: 85 percent
Inclusions: 15 percent

Setting

Landform: Alluvial fans

Slope: 8 to 15 percent

Elevation: 2,700 to 3,900 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Fine sandy loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 7.1 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

+ Blackhall and similar soils
* Twilight and similar soils
* Areas of rock outcrop

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

+ “Range” section

+ “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

+ “Engineering” and “Soil Properties” sections

46—Busby loam, 0 to 2 percent slopes

Composition

Busby and similar soils: 90 percent
Inclusions: 10 percent

Setting

Landform: Stream terraces

Slope: 0 to 2 percent

Elevation: 2,400 to 3,400 feet

Mean annual precipitation: 10 to 14 inches
Frost-free period: 115 to 130 days

Component Description

Surface layer texture: Loam

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Dominant parent material: Alluvium

Native plant cover type: Rangeland

Flooding: None

Available water capacity: Mainly 8.4 inches

A typical soil description with range in characteristics
is included, in alphabetical order, in this section.
Additional information specific to this map unit, such as
horizon depth and textures, is available in the “Soil
Properties” section, Part Il of this publication.

Inclusions

* Yamac and similar soils
* Delpoint and similar soils

Management

For general and detailed information about managing
this map unit, see the following sections in Part Il of this
publication:

* “Range” section

» “Agronomy” section

* “Recreation” section

* “Wildlife Habitat” section

+ “Eng