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How to Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 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 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 for a general description of the soils in
your area.

Detailed Soil Maps
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The detailed soil maps follow the general soil map. These maps can G a :
be useful in planning the use and management of small areas. ' Hl / ;
To find information about your Kokd m°7 \»,_V
area of interest, locate that 1
area on the Index to Map <L
Sheets, which precedes the

soil maps. Note the number of " MAP SHEET
the map sheet and turn to that

sheet.

Locate your area of interest on INDEX TO MAP SHEETS
the map sheet. Note the map
units symbols that are in that
area. Turn to the Contents,
which lists the map units by
symbol and name and shows
the page where each map unit
is described.
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

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.
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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 1985. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1985. This survey was made
cooperatively by the Natural Resources Conservation Service; United States
Department of the Interior, Bureau of Land Management; and the Wyoming
Agricultural Experiment Station. The survey is part of the technical assistance
furnished to the Natrona County Conservation District.

Soil maps in this survey may be copied without permission. Enlargement 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: An area of the Haverdad-Clarkelen-Arvada general soil map unit on the bottom land and
terraces in the foreground. An area of the Hiland-Arvada-Theedle general soil map unitis on the hills
in the background.
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Foreword

This soil survey contains information that can be used in land-planning programs
in Natrona County Area, Wyoming. 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.

DE'M&_CQ A S

Lincoln E. “Ed” Burton
State Conservationist
Natural Resources Conservation Service
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The Natrona County Area comprises all of Natrona
County, excluding about 5,000 acres of the Medicine
Bow National Forest in the southeast corner of the county
{fig. 1). The Area is in central Wyoming. The total area is
about 5,361 square miles, or 3,431,080 acres.

This soil survey was made to satisfy the demands
for resource information involving ranching, energy
development, and housing and urban development.

General Nature of the Survey Area

This section provides general information about the
survey area. It describes history and development;
agriculture, natural resources, and land use; geology;
physiography and drainage; and climate.

History and Development

In 1888, Carbon County was divided and Natrona
County was established from the northern section.
Natrona County was named after natrona, a sodium
carbonate mineral found in the area. That same year, the
city of Casper was officially established and became the
county seat. Alcova, Mills, Evansville, Bar Nunn, Midwest,
Edgerton, Natrona, Powder River, Waltman, Arminto, and
Hiland are smaller communities in the county.

The first white man to visit the area was John Coulter
in 1808. From 1840 to 1869, pioneers followed the
Oregon and Mormon Trails to the western lands. They
often stopped to carve their names on Independence

Cheyenne
o

Figure 1.—Location of Natrona County Area inWyoming.

Rock, which is also known as the “Register of the Desert.”
The North Platte River Bridge Station was built in the
1840’s to protect the settlers from Indian attacks. It was
later renamed Fort Casper, after a young lieutenant who
died trying to rescue a fellow soldier during an Indian
attack.

Early attempts to grow dryland crops failed due to
erratic and insufficient precipitation. Early settlers



established sheep and cattle ranches covering vast areas
of open rangeland. In 1883, the first oil well was drilled in
the area. The local energy industry began with further
discoveries in the Salt Creek Oil Field and other oil fields.
By the 1920’s there were three producing refineries in the
cities of Casper and Evansville. The Little America
Refinery is still active. Uranium, another important energy
mineral, has been mined in the Gas Hills area along the
western edge of the county. The local economy has
historically followed a boom and bust cycle closely tied to
the energy industry.

The Federal Reclamation Act of 1902 recognized the
need for permanent water storage facilities in the West for
agricultural needs. Pathfinder Reservoir was completed in
1909 under this act. Alcova Reservoir and Gray Reefs
Reservoir are other water storage facilities in the county.
These reservoirs supply a stable water source for
irrigation to the Kendrick Project located west of Casper
and to the North Platte Project located in eastern
Wyoming and western Nebraska. They also provide
important sources of electricity, water, and recreation.

Commercial transportation is available from Natrona
County Internationa! Airport and a from bus depot in
Casper. Freight and cattle are shipped by truck and train.
A railroad passes east and west through the county.
Interstate 25 connects Douglas to the east with Buffalo
to the north, passing through Casper. State Highway
220 goes south to Rawlins, and U.S. Highway 20-26
runs west to Shoshoni. Access to the majority of the
county is limited to unpaved county roads and unimproved
trails.

Agriculture, Natural Resources, and Land
Use

Agriculture in the survey area is characterized by cattle
and sheep production. Less than 35,000 acres is used for
irrigated hay and pasture. In most years less than 5,000
acres is used for small grain, much of which is planted as
a cover crop during hay and pasture renovation.

Soil, and the native vegetation it supports, is the most
extensive resource in the survey area. About 95 percent,
or 3.2 million acres, of the area is rangeland. About 1.1
million acres is grazed under the administration of the
Bureau of Land Management. Another 400,000 acres is
State-administered land that is leased for grazing. The
basin areas usually have light winter snowpacks and are
suitable for winter livestock grazing. The higher
elevations, however, are normally covered by deep
snowpacks and are suitable for grazing only during the
summer and early fall. Winters throughout the county are
normally severe enough to require supplemental feeding
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of livestock. Most of this feed is produced locally on the
irrigated lands.

Water is a limited resource in the survey area. All
flowing, stored, or underground water within the State of
Wyoming is the property of the State and is permitted for
use by the State under a priority water-right system. The
Seminoe Reservoir in Carbon County and the Alcova
Reservoir in Natrona County supply water to the Casper-
Alcova Irrigation District. The majority of the irrigated land
within the survey area, about 24,000 acres, is irrigated
with this water supply. The water in Pathfinder Reservoir
is stored for use on lands in southeastern Wyoming and
western Nebraska. This system of reservoirs on the North
Platte River was designed primarily for irrigation water
storage. Because of the associated flood control,
however, substantial homesite and urban development
has occurred on the flood plain of the North Platte River.
About another 9,000 acres is irrigated with water diverted
from the North Platte River and its major tributaries.
Water is scarce in the remainder of the area, mostly in
intermittent streams and stored in small reservoirs for
ranch use, primarily livestock consumption. Wells with
livestock watering tanks supplement the surface water
supply.

Oil and natural gas are the important energy resources
in the area and have been produced in the county since
the early 1900’s. Production and exploration continue
today. According to information compiled by the Wyoming
Oil and Gas Conservation Commission, Natrona County’s
51 fields, with a total of 2,377 wells, have produced
9,007,249 barrels of oil and 13,878,163 million cubic feet
of gas.

Bentonite mining and production is an important
industry in the area. Exploration and mining centers are
mainly on the Mowry and Thermopolis shales, with some
deposits in the Cody shale.

Sand and gravel, most of which is used locally, are
commonly mined in the alluvia! deposits of the North
Platte River near Casper.

Uranium exploration and mining were once very active
on the western edge of the area. Because of economic
conditions, most of the activity has ceased.

The Area has about 30,000 acres of woodland. Only
about 6,000 acres is actively managed for the production
of timber products, mainly firewood.

The Area provides habitat for large populations of
pronghorn antelope, mule deer, whitetail deer, and elk.
The Platte River, Alcova Reservoir, and Pathfinder
Reservoir, among other bodies of water, provide habitat
for various species of trout. Pathfinder Reservoir also
provides habitat for walleye. Hunting, fishing, and tourism
are important economic enterprises.
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Geology

Parent material is one of five major factors which
influence the development of soils. About 80 percent of
the soil series in the county are distinguished by soil
properties directly related to the parent material in which
they formed. The distribution of the majority of parent
materials in Natrona County is a reflection of the outcrop
pattern of geologic formations, which in turn is controlled
by geologic structure. Qutcrop patterns are largely the
result of mountain building and subsequent erosional
processes as well as the result of the distribution of
younger, overlying deposits. Most of the significant
structural patterns in the county were established during
the Laramide Orogeny, a period of intense crustal
deformation that began in Late Cretaceous time and
culminated in early Eocene time as high mountains were
raised along reverse faults (Keefer, 1970).

Natrona County straddles several major structural
features in Central Wyoming. Two regional synclines, the
Wind River Basin to the west and the Powder River Basin
to the northeast, are separated by the Casper Arch. The
two basins are typical of the large, asymmetric,
sedimentary and structural basins that formed in the
Rocky Mountain region during the Laramide Orogeny. The
Casper Arch is a broad, low northwest-trending structural
divide of low relief that occupies much of central and
northern Natrona County. The arch is a major, but not
deeply eroded, upwarp with a nearly continuous,
northwest-trending series of subsidiary folds on its west
edge (Keefer, 1970). The arch structurally connects the
Big Horn Mountains and the Laramie Range.

The structurally upwarped areas, including the Big
Horn Mountains, the Laramie Range, the Granite
Mountains, and the Rattlesnake Hills, have been stripped
of Paleozoic, Mesozoic, and Cenozoic sedimentary cover.
Precambrian crystalline basement rocks have been
exposed in these areas. Only the Granite Mountains
remain partially buried by Cenozoic deposits (Love, 1970).
Generally speaking, the flanks of the major uplifted areas
are girdled by folded and faulted rocks up to early Eocene
in age. In places, particularly the Bates Hole area, the
deformed older rocks are overlapped by nearly horizontal
Eocene, Oligocene, and younger rocks with angular
unconformity (Berry, 1950).

Geologic parent materials can be divided into six units
based on relevant physical and chemical properties
important to soils. A classification similar to one developed
in Montana (Veseth, 1980) can by applied to Natrona
County using the criteria of hardness or resistance to
weathering, mineralogy, weathering products, grain size,
general chemistry, and distribution within the county.
Composite descriptions of the geologic parent material

units are taken from a geologic literature review of the
county. These units are described below in chronological
order, from oldest to youngest.

Precambrian Era

Hard, coarse grained igneous and metamorphic rocks
are in this unit. This is the oldest parent material unit in
Natrona County and consists of granite, gneiss, and
schist that collectively form the crystalline basement rocks
of Wyoming. These basement rocks are cut by basaltic
dikes. The rocks are highly variable due to several
generations of fauiting, folding, metamorphism, igneous
intrusion, and variations in original rock type. The rocks
are typically noncalcareous.

Early-Middle Paleozoic Era

Limestones, hard shales, and sandstones of the
Cambrian, Mississippian, and Pennsylvanian age are in
this unit. Cambrian rocks are represented by the Flathead
Sandstone which was deposited as clean beach sands

-during the first advance of the sea. In this part of

Wyoming, the Ordovician, Silurian, and Devonian
Systems are not present, either because they were never
deposited or have been eroded away. Rocks of the
Mississippian and Pennsylvanian age show compiex,
abrupt changes of their depositional environments in both
time and location. Large-scale advances and regressions
of seas resulted in deposition of mainly organic
carbonates and smalil amounts of clayey sediments of the
Madison Limestone. The changing position of the shore
environment led to deposition of the sediments of the
cross-bedded sandstones of the Tensleep Sandstone and
red shale of the Amsden Formation in northern Natrona
County and interbedded sandstones and limestones of
the Casper Formation in southeastern Natrona County
(Keefer, 1966).

Late Paleozoic-Early Mesozoic Era

Soft, red-varicolored shales and hard sandstone of the
Late Pennsylvanian through Early Creataceous age are in
this unit. Shallow, oscillating seas located close to land
masses deposited river-transported sediment that formed
both marine and nonmarine shales, sandstones, and
minor limestones. Red beds formed in restricted marine
basins and on tidal mudflats during Permian and Triassic
times. Coastal flood plains, freshwater lakes, and river
channel conditions prevailed during Late Jurassic and
Early Cretaceous times, when the shales and gravelly
sandstones of the Morrison and Cloverly Formations were
deposited. Marine conditions followed, resulting in the
deposition of clayey sediments which later became the
dark Thermopolis and Mowry Shales and interbeds of
bentonite (Thomas, 1949).



Late Mesozoic-Early Cenozoic Era

Soft, gray-black shales, interbedded sandstones and
shales, and moderately hard sandstones of Late
Cretaceous and Early Tertiary age are in this unit.
Oscillating seas resulted in thick accumulations of soft,
clayey, calcareous to noncalcareous gray-black shales
and sandstones of the Frontier, Cody, and Mesaverde
Formations. Some volcanic episodes resulted in the
accumulation of bentonite. The sediments of the marine
shales were deposited over swampy coastal flood plain
sands of the Lewis Shale, Fox Hills Sandstone, and
Lance Formations. The sandstones are moderately
resistant, fine to medium grained, and generally
calcareous. The shales are soft, clayey, and mostly
calcareous.

As conditions gradually changed from marine to
continental with the onset of the Laramide Orogeny, flood
plain, river channel, and swamp sediments were
deposited in large subsiding basins. Coal, soft, calcareous
shales, siltstones, and sandstones were laid down in the
Fort Union, Wind River, and Wagon Bed Formations
(Thomas, 1949).

Mid-Late Cenozoic Era

Soft, generally nonresistant channel, flood plain, and
windblown deposits of Oligocene, Miocene, and Pliocene
age are in this unit. Oligocene time began with erosion
and the onset of violent volcanic activity near the
Yellowstone-Absaroka Plateau in northwestern Wyoming.
Vast amounts of volcanic ash were deposited directly as
ash falls or were reworked and mixed with stream
alluvium. The Oligocene White River Formation and
Miocene Arikaree Formation marked a time of aggradation
that largely buried all but the highest mountains in the
county.

The White River Formation is generally high in content
of silt and montmorillinitic clays except near or in the
mountains where it consists of locally derived
conglomerates and sands in fanlike deposits. The
Arikaree Formation is a vast, thick sheet of windblown
and water-laid sand. The Pliocene time was characterized
by deposition of tuffaceous sandstone, claystone, and
limestone in and near saline lakes in the Granite
Mountains area and pink, red, and brown conglomerate,
arkoses, and siitstones on the margin of Bates Hole
(Berry, 1950).

Late Cenozoic Era

Unconsolidated alluvial deposits, sand dunes,
landslides, colluvial deposits, and terrace and pediment
pebbles of Pleistocene and Holocene age are in this unit.
At the close of the Pliocene, the entire interior of the
continent was elevated approximately 5,000 feet and the
current cycle of erosion was established (Keefer, 1970).

Soil Survey

Natrona County was not glaciated during the Pleistocene
Epoch. Several episodes of erosion resulted in multiple
dissection of once extensive terraces and pediments. The
terrace remnants are commonly mantled with thin, loamy
soil over coarse deposits of sand, grave!, and cobbles that
may be weakly to firmly cemented with calcium carbonate
near the surface. The details of the present landscape
have evolved by continued erosion since late Pliocene
time.

Physiography and Drainage

The physiography of Natrona County is characterized
by a wide variety of terrain. The four physiographic
provinces represented are Wyoming Basin, Great Plains,
Middle Rocky Mountains, and Southern Rocky Mountains
(Crist, 1972). Elevations range from a low paoint of 4,700
feet on Salt Creek 5 miles north of Midwest in sec. 25, T.
41 N., R. 79 W., to a high point of 9,121 feet on an
unnamed peak in the northwest corner of the county in
sec. 14, T.40 N, R. 87 W.

The Wyoming Basin province occupies the
southwestern portion of the county. Included within this
province are the Granite Mountains and the Rattlesnake
Hills.

The Granite Mountains area is the major anticlinal uplift
in central Wyoming. It is 90 miles long and 30 miles wide
and has elevations ranging from about 6,000 to 7,000
feet. Conspicuously bald knobs and exfoliation domes of
Precambrian granite, such as Moonstone, Lankin Dome,
and Independence Rock, project up to 1,400 feet above
essentially horizontal late Tertiary sediments (Love, 1970).
Small alluvial fans and gently sloping pediments flank the
granite domes on all sides (Van Houten, 1964).

The Rattlesnake Hills northwest of the Granite
Mountains cover 150 square miles. The hills are eroded
remnants of an anticline with an exposed Precambrian
crystalline rock core. Elevations commonly range from
7,200 to 8,200 feet. Garfield Peak, at 8,244 feet, is the
highest point in this part of the county'(Pekarek, 1977).

The topography in the northwestern (e.g., Hells Half
Acre) and southeastern (e.g., Bates Hole) parts of the
Wyoming Basin in Natrona County is characterized by
rolling hills, deep gullies, and badlands produced in
nonresistant rocks of Tertiary age.

The Missouri Plateau section of the Great Plains
province lies in the northeastern part of Natrona County.
Typical landforms include broad valleys, badlands, deeply
eroded gullies, and isolated hills formed in gently inclined,
sedimentary rocks of late Cretaceous and early Tertiary
age. Resistant, easterly dipping sandstone beds form
linear escarpments along the eastern margin of the area.
North of the Platte River and east of Casper is an area of
sand dunes. This area is 125 square miles in size.
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Another strip of sand dunes, 2 miles wide by 25 miles
long, occurs in the central portion of the county, east of
the town of Powder River.

The Middle Rocky Mountain province is represented
by the southern end of the Big Horn Mountains in
northwestern Natrona County. The rugged terrain is
mountainous, and deep canyons that cut through
Paleozoic and Precambrian rocks are common.
Elevations range from about 6,000 to 9,121 feet in this
area.

The Southern Rocky Mountains province occurs in the
southeastern corner of the county south of the North
Platte River. The northern end of the Laramie Range is in
this province. Topographic features include steep drainage
slopes, narrow valleys, and rugged, mountainous terrain
underlain by resistant Precambrian crystalline rocks.
Elevations generally range from 6,000 to 8,000 feet (Crist,
1972).

Various types of drainage patterns can be recognized
in Natrona County. In the alternating resistant hogbacks
and nonresistant valleys of the folded pre-Tertiary rocks,
drainage patterns tend to be of the trellis type. Trellis
patterns reflect structural control with subparallel streams
" aligned along the strike of the rock formations and primary
tributaries at right angles to the main stream.

Annular patterns occur around maturely dissected
structural domes which have alternating beds of strongly
resistant and nonresistant beds around them; Notches
Dome and Pine Mountain are examples in central Natrona
County. In areas where the rocks are essentially uniform
in composition and lack structural control, such as broad
areas of Cody Shale outcrops on the Casper Arch,
dendritic patterns are common. Some of today’s drainage
patterns were inherited from ancestral streams that
flowed upon a cover mass which does not now exist. As
the streams cut their valleys downward, they encountered
buried transverse geologic structures and continued
cutting down through them. Such features are called
superposed valleys (Thornbury, 1969), and examples are
numerous in Wyoming; the Sweetwater River through
Devils Gate is a classic example.

Climate

Climate varies widely within the Natrona County Area,
mainly because of abrupt changes in elevation. Annual
precipitation ranges from about 7 inches in an area south
of the Big Horn Mountains in the northwestern part of the
area to about 35 inches on the tops of Casper Mountain
and Muddy Mountain south of Casper. Annual
precipitation ranges from 10 to 14 inches in the majority
of the area. Moisture from the Pacific Ocean is largely
blocked by numerous mountain chains to the west. The
climate is generally classified as semiarid. Frost

commonly occurs in the mountain areas during summer
months. The average frost-free period at the Natrona
County International Airport, located west of Casper, is
about 120 days. Temperatures show large diurnal and
annual temperature variations due to the relatively high
elevation and dry air, which permits rapid incoming and
outgoing radiation, and also to the passage of both warm
and cold air masses. Windy days are quite frequent
during winter and early spring. The stronger winds are
usually from the southwest. They tend to raise the
temperature because the air is compressed and heated
as it moves downslope.

The following information is from data recorded by the
National Weather Service Office at the airport. In winter,
the average temperature is 25 degrees F, the average
daily minimum temperature is 15 degrees F, and the
average daily maximum temperature is 35 degrees F. The
lowest temperature on record, which occurred in January
1972, is -40 degrees F. In summer, the average
temperature is 67 degrees F, the average daily minimum
temperature is 52 degrees F, and the average daily
maximum temperature is 83 degrees F. The highest
recorded temperature, which occurred in July 1954, is 104
degrees F.

The average annual precipitation is 11.97 inches. Of
this, 7.61 inches, or 64 percent, usually falls in April
through September. The growing season for most crops
falls within this period. The heaviest precipitation for 24
hours during the period of record was 3.00 inches in April
1974. Thunderstorms occur on about 35 days each year,
and most occur in June and July.

The average seasonal snowfall is 80.3 inches. The
greatest snowfall for 24 hours during the period of record
was 31.1 inches in December 1982. Measurable snowfall
commonly occurs as early in the season as September
and as late as early June.

The average relative humidity in midafternoon is about
44 percent. Humidity is higher at night, and the average at
dawn is about 71 percent. The sun shines 95 percent of
the time possible in summer and 93 percent in winter. The
prevailing wind is from the southwest. Average windspeed
is 13 miles per hour. In winter, the average windspeed is
16 miles per hour, and in summer the average windspeed
is 11 miles per hour. The highest windspeed during the
period of record was 81 miles per hour at the airport in
March of 1956. Windy days are quite frequent during
winter and spring months.

Based on data from the period of 1941 to 1991, the
first occurrence of 32 degrees F in the fall in 5 years in 10
is September 21 and the last occurrence in the springin 5
years in 10 is May 22.

Table 1 gives data on temperature and precipitation for
the survey area as recorded at the Natrona County
International Airport, west of Casper, in the period 1941 to



1991. Table 2 shows probable dates of the first freeze in
fall and the last freeze in spring. Table 3 provides data on
length of the growing season.

Growing degree days are shown in table 1. They 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 monthly accumulation is used to
schedule single or successive plantings of a crop between
the last freeze in spring and the first freeze in fall.

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,
length, 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, a soil scientist
develops a concept, or model, of how they were formed.
Thus, during mapping, this model enables the soil
scientist 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 the characteristics of the soil
profiles that they studied. They noted color, texture, size
and shape of soil aggregates, kind and amount of rock
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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 assemble 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.

Soil scientists from the Natural Resources
Conservation Service completed the fieldwork in the
northern and eastern parts of the survey area. Soil
scientists from the Bureau of Land Management and
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private companies under contract with the Bureau of Land
Management completed the fieldwork in the southeastern
and southern parts.

The descriptions, names, and delineations of some 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. Despite
these differences, the response and management of the
soils are similar for most uses.






General Soil Map Units

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 of this survey area is part of the
State Soil Geographic (STATSGO) database and general
soil map of Wyoming. Map symbols are the same as
those for the STATSGO general soil map units. More
information about the general soil map units can be
obtained from the STATSGO database, available from the
Natural Resources Conservation Service.

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

Cool and Warm Soils on Flood Plains and Associated
Terraces

This group consists of three map units. The soils in this
group are nearly level or gently sloping, are very deep,
and are moderately well drained, well drained, or
somewhat excessively drained. The average annual
precipitation is 7 to 14 inches, the average annual air
temperature is 38 to 49 degrees F, and the average frost-
free period is 90 to 130 days.

This group is used mainly for livestock grazing and
wildlife habitat. A few areas are used for irrigated hay and
pasture or for homesite and urban development.

WY217. Typic Torrifluvents-Effington

Very deep, well drained, nearly level or gently sloping
soils on flood plains and associated terraces

Slope is 0 to 6 percent in areas of this unit. The
average annual precipitation is 7 to 9 inches, the average
annual air temperature is 44 to 49 degrees F, and the

average frost-free period is 110 to 130 days.

This unit is 50 percent Typic Torrifluvents and similar
soils and 20 percent Effington and similar soils. The
remaining 30 percent consists of components of minor
extent.

Typic Torrifluvents and similar soils are on nearly level
or gently sloping flood plains. These soils are very deep
and well drained. They formed in stratified alluvium
derived from various sources. The soils commonly are
moderately coarse textured, medium textured, or
moderately fine textured throughout but in some areas
have sand and gravel below a depth of 20 inches. The
soils are moderately saline or strongly saline and are
moderately alkaline to very strongly aikaline.

Effington and similar soils are on nearly level or gently
sloping terraces. These soils are very deep and well
drained. They formed in alluvium derived from sodic
shale. The soils have a moderately fine textured surface
layer and a moderately fine textured or fine textured
subsoil. They are moderately saline and very strongly
alkaline.

Of minor extent in this unit are Uffens soils and
Slickspots on terraces and saline Aquic Ustifluvents on
flood plains.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by low annual
precipitation and the salinity and alkalinity of the soils.

This unit provides winter and year-round habitat for
pronghorn antelope, mule deer, and white-tailed deer. Also
included are habitat for such species as water shrew,
muskrat, beaver, raccoon, mink, white-tailed jackrabbit,
thirteen-lined ground squirrel, Ord’s kangaroo rat, desert
and Nutall's cottontails, coyote, and red fox and habitat for
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birds common to shrub steppes, fields, and wetland
shrubs and trees and for birds associated with water.

WY310. Haverdad-Clarkelen-Arvada

Very deep, well drained or somewhat excessively drained,
nearly level or gently sloping soils on flood plains and
associated terraces

Slope is 0 to 6 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 30 percent Haverdad and similar soils, 30
percent Clarkelen and similar soils, and 20 percent
Arvada and similar soils. The remaining 20 percent
consists of components of minor extent.

Haverdad and similar soils are on nearly level or gently
sloping flood plains. These soils are very deep and well
drained. They formed in alluvium derived from various
sources. The soils are highly stratified and are dominantly
medium textured throughout with thin moderately coarse
textured and moderately fine textured layers.

Clarkelen and similar soils are on nearly level or gently
sloping flood plains. These soils are very deep and
somewhat excessively drained. They formed in alluvium
derived from various sources. The soils are highly
stratified and are dominantly moderately coarse textured
throughout with thin coarse textured or medium textured
layers.

Arvada and similar soils are on nearly level or gently
sloping terraces. These soils are very deep and well
drained. They formed in alluvium derived from sodic
shale. The soils have a moderately fine textured surface
layer and a fine textured subsoil. They are moderately
saline or strongly saline and are very strongly alkaline.

Of minor extent in this unit are Docpar, Hiland, and
Keyner soils on terraces; Rivra and Draknab soils on flood
plains; and somewhat poorly drained or poorly drained
soils along stream channels and in swales.

This unit is used mainly for livestock grazing and
wildlife habitat. It is also used for irrigated hay and pasture
or for housing and urban development.

The suitability of this unit for livestock grazing is good.
Production of vegetation on the Arvada soils, however, is
limited by the salinity and alkalinity.

If the Arvada soils are used for irrigated hay and
pasture, the main limitation is the salinity and alkalinity.
The Haverdad and Clarkelen soils are well suited to
irrigated hay and pasture.

If this unit is used for housing and urban development,
the main limitations are the rare flooding hazards of the
Haverdad and Clarkelen soils, and the shrink-swell
potential and the permeability of the Arvada soil.

This unit provides winter and year-round habitat for
pronghorn antelope, mule deer, and white-tailed deer. The
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Casper Creek watershed provides crucial winter habitat
for pronghorn antelope. The Stinking Creek watershed in
this unit provides crucial winter habitat for mule deer, and
the Casper Creek watershed provides crucial year-round
habitat for mule deer. Also included are habitat for such
species as water shrew, muskrat, beaver, raccoon, mink,
white-tailed jackrabbit, thirteen-lined ground squirrel, Ord’s
kangaroo rat, desert and Nutall’s cottontails, coyote, and
red fox and habitat for birds common to shrub steppes,
fields, and wetland shrubs and trees and for birds
associated with water.

WY311. Havermom-Tisworth

Very deep, well drained or moderately well drained, nearly
level or gently sloping soils on flood plains and associated
terraces

Slope is 0 to 5 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 38 to 42 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 50 percent Havermom and similar soils and
30 percent Tisworth and similar soils. The remaining 20
percent consists of components of minor extent.

Havermom and similar soils are on nearly level or
gently sloping flood plains. These soils are very deep and
moderately well drained. They formed in alluvium derived
from various sources. The soils are highly stratified and
are dominantly medium textured throughout with thin
coarse textured and moderately fine textured layers.
These soils are slightly saline and very strongly alkaline.

Tisworth and similar soils are on nearly level or gently
sloping terraces. These soils are very deep and well
drained. They formed in alluvium derived from sodic shale
and sandstone. The surface layer is moderately coarse
textured. The upper part of the subsoil is medium textured
to moderately fine textured. The lower part is moderately
coarse textured to medium textured. The subsoil is
moderately saline and very strongly alkaline.

Of minor extent in this unit are Rock River and Absher
soils on terraces and somewhat poorly drained or poorly
drained soils along stream channels and in swales.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by the salinity and
alkalinity of the soils.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer. The area of this unit
along Horse Creek and Fish Creek, north of Pathfinder
Reservoir, provides crucial winter habitat for pronghorn
antelope. Also included are habitat for such species as
water shrew, muskrat, beaver, raccoon, mink, white-tailed
jackrabbit, thirteen-lined ground squirrel, Ord’s kangaroo
rat, desert and Nutall's cottontails, coyote, and red fox
and habitat for birds common to shrub steppes, fields,
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and wetland shrubs and trees and for birds associated
with water.

Rock Outcrop and Warm Soils on Uplands

This group consists of 11 map units. The soils in this
group are nearly level to very steep, very shallow to very
deep, and are excessively drained or well drained. The
average annual precipitation is 7 to 14 inches, the
average annual air temperature is 36 to 49 degrees F, and
the average frost-free period is 80 to 130 days.

This group is used mainly for livestock grazing and
wildlife habitat. A few areas are used for homesite and
urban development or for irrigated hay and pasture.

WY216. Persayo-Griffy

Shallow to very deep, well drained, nearly level to
moderately steep soils on hills, terraces, and alluvial fans

Slope is 0 to 30 percent in areas of this unit. The
average annual precipitation is 7 to 9 inches, the average
annual air temperature is 44 to 47 degrees F, and the
average frost-free period is 110 to 130 days.

This unit is 40 percent Persayo and similar soils and 35
percent Griffy and similar soils. The remaining 25 percent
consists of components of minor extent.

Persayo and similar soils are on moderately sloping to
moderately steep ridges, hills, and terraces breaks. These
soils are shallow and well drained. They formed in
residuum derived from shale and siltstone. The soils are
medium textured to moderately fine textured. Bedrock is
at a depth of 10 to 20 inches.

Griffy and similar soils are on nearly level to strongly
sloping hills, alluvial fans, and terraces. These soils are
very deep and weli drained. They formed in alluvium
derived from various sources. The soils are moderately
coarse textured in the surface layer, moderately fine
textured in the upper part of the subsoil, moderately
coarse textured in the lower part of the subsoil, and
coarse textured in the substratum.

Of minor extent in this unit are Saddle, Wallson, and
Enos soils on hills, terraces, and alluvial fans.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by the low annual
precipitation. The low available water capacity and depth
of the Persayo soils also limit production.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer. The area of this unit in
the Badwater Creek watershed provides crucial winter
habitat for mule deer. Also included are habitat for such
species as white-tailed jackrabbit, thirteen-lined ground
squirrel, Ord’s kangaroo rat, desert cottontail, coyote, red
fox, badger, and birds common to shrub steppes,
grasslands, and prairies.
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WY315. Shingle-Rencot-Rock Outcrop

Very shallow and shallow, well drained, gently sloping to
steep soils and Rock outcrop on dip slopes, escarpments,
hills, and ridges

Slope is 5 to 45 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 36 to 49 degrees F, and
the average frost-free period is 80 to 130 days.

This unit is 35 percent Shingle and similar soils, 35
percent Rencot and similar soils, and 10 percent Rock
outcrop. The remaining 20 percent consists of
components of minor extent.

Shingle and similar soils are on moderately sloping to
steep ridges, hills, and escarpments. These soils are
shallow and well drained. They formed in residuum
derived from shale, siltstone, and sandstone. The soils
are medium textured or moderately fine textured. Bedrock
is at a depth of 10 to 20 inches.

Rencot and similar soils are on gently sloping to steep
dip slopes, ridges, hills, and escarpments. These soils are
very shallow or shallow and are well drained. They formed
in residuum derived from sandstone. The soils are
moderately coarse textured or moderately fine textured
and contain many rock fragments. Bedrock is at a depth
of 8 to 20 inches.

Rock outcrop consists of exposed thinly bedded
sedimentary bedrock.

Of minor extent in this unit are Bowbac and Keeline
soils on foot slopes, Cambria and Arvada soils on alluvial
fans, badland, and Rubble land. On Pine Ridge, in the
northeastern corner of the survey area, Gateridge, Worf
Variant, and Cushool Variant are soils of minor extent.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas are used for homesite
development.

Production of vegetation suitable for livestock grazing
is limited mainly by the available water capacity and depth
of the soils.

If this unit is used for homesite development, the main
limitations are the depth to bedrock and the slope.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope. The area of this unit in the
Bates Creek watershed provides crucial winter habitat for
pronghorn antelope. The unit provides winter and year-
round habitat for mule deer and elk and year-round
habitat for white-tailed deer. In the Smith Creek, Badwater
Creek, and Buffalo Creek watersheds, this unit provides
crucial winter habitat for muie deer. Also included are
habitat for such species as white-tailed jackrabbit,
thirteen-lined ground squirrel, Ord’s kangaroo rat, desert
cottontail, coyote, red fox, badger, and birds common to
shrub steppes, grasslands, and prairies.
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WY316. Hiland-Arvada-Theedle

Moderately deep and very deep, well drained, nearly level
to strongly sloping soils on terraces, alluvial fans, and
hillslopes

Slope is 0 to 15 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period 110 to 130 days.

This unit is 40 percent Hiland and similar soils, 20
percent Arvada and similar soils, and 20 percent Theedle
and similar soils. The remaining 20 percent consists of
components of minor extent.

Hiland and similar soils are on nearly level to strongly
sloping terraces, alluvial fans, and foot slopes. These
soils are very deep and well drained. They formed in
alluvium derived from sandstone and in eolian deposits.
The surface layer is coarse textured or moderately coarse
textured. The upper part of the subsoil is moderately fine
textured. The lower part of the subsoil and the substratum
are coarse textured or moderately coarse textured.

Arvada and similar soils are on nearly level or gently
sloping alluvial fans and terraces. These soils are very
deep and well drained. They formed in alluvium derived
from sodic shale. The soils have a moderately fine
textured surface layer and a fine textured subsoil. They
are moderately saline or strongly saline and are very
strongly alkaline.

Theedle and similar soils are on gently sloping to
strongly sloping hillsides. These soils are moderately deep
and well drained. They formed in alluvium and residuum
derived from siltstone, sandstone, and shale. The soils
are medium textured or moderately fine textured. Bedrock
is at a depth of 20 to 40 inches.

Of minor extent in this unit are Shingle soils on ridges;
Amodac, Cadoma, and Keeline soils on hillslopes;
Clarkelen and Haverdad soils in drainageways; and Rock
outcrop on ridges and escarpments.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas near Casper are used for
housing and urban development.

This unit produces a good stand of vegetation suitable
for livestock grazing if it is properly managed. Production
on the Arvada and similar soils is limited mainly by the
salinity and alkalinity of the soils.

If this unit is used for housing and urban development,
the main limitations are the shrink-swell potential and
restricted permeability of the Arvada and similar soils and
the depth to bedrock and the slope of the Theedle and
similar soils. The Hiland soils are well suited to housing
and urban development in the nearly level or gently
sloping areas. The steepness of slope is a concern in the
more sloping areas.

This unit provides winter, summer, and year-round
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habitat for pronghorn antelope. It provides winter and
year-round habitat for mule deer and year-round habitat
for white-tailed deer. The area of this unit in the western
part of the survey area provides crucial winter and year-
round habitat for pronghorn antelope. This area also
provides crucial winter and year-round habitat for mule
deer. Also included are habitat for such species as white-
tailed jackrabbit, thirteen-lined ground squirrel, Ord's
kangaroo rat, desert cottontail, coyote, red fox, badger,
and birds common to shrub steppes, grasslands, and
prairies.

WY317. Bowbac-Cambria-Taluce

Very shallow, shallow, moderately deep, and very deep,
well drained, nearly level to moderately steep soils on
hills, plateaus, and alluvial fan terraces

Slope is 0 to 20 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 30 percent Bowbac and similar soils, 25
percent Cambria and similar soils, and 25 percent Taluce
and similar soils. The remaining 20 percent consists of
components of minor extent.

Bowbac and similar soils are on gently sloping to
strongly sloping hillslopes. These soils are moderately
deep and well drained. They formed in slopewash
alluvium and residuum derived from sandstone. The
surface layer is moderately coarse textured. The upper
part of the subsoil is moderately fine textured. The lower
part of the subsoil is moderately coarse textured to
moderately fine textured. Bedrock is at a depth of 20 to 40
inches.

Cambria and similar soils are on nearly level to
moderately sloping plateaus and alluvial fan terraces.
These soils are very deep and well drained. They formed
in alluvium derived from sandstone and shale. The
surface layer, subsoil, and substratum are medium
textured or moderately fine textured.

Taluce and similar soils are on moderately sloping to
moderately steep hills. These soils are very shallow or
shallow and are well drained. They formed in residuum
derived from sandstone. The soils are moderately coarse
textured. Bedrock is at a depth of 6 to 20 inches.

Of minor extent in this unit are Keeline soils on foot
slopes, Arvada soils on alluvial fans, Amodac soils on
hillslopes, Clarkelen and Haverdad soils in drainageways,
Rock outcrop on ridges and escarpments, and gullied
land.

This unit is used mainly for livestock grazing and
wildlife habitat. if it is properly managed, this unit
produces a good stand of vegetation suitable for livestock
grazing. Production is limited mainly by the available
water capacity and depth of the Taluce and similar soils.
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This unit provides winter, summer, and year-round
habitat for pronghorn antelope and mule deer. Also
included are habitat for such species as white-tailed
jackrabbit, thirteen-lined ground squirrel, Ord's kangaroo
rat, desert cottontail, coyote, red fox, badger, and birds
common to shrub steppes, grasslands, and prairies.

WY318. Griffy-Saddle-Bributte

Shallow, moderately deep, and very deep, well drained,
nearly level to moderately steep soils on hills, ridges,
terraces, and alluvial fans

Slope is 0 to 30 percent in areas of this unit. The
average annual precipitation is 7 to 9 inches, the average
annual air temperature is 44 to 47 degrees F, and the
average frost-free period is 110 to 130 days.

This unit is 35 percent Griffy and similar soils, 30
percent Saddle and similar soils, and 20 percent Bributte
and similar soils. The remaining 15 percent consists of
components of minor extent.

Griffy and similar soils are on nearly level to strongly
sloping terraces and alluvial fans. These soils are very
deep and well drained. They formed in alluvium derived
from various sources. The surface layer is moderately
coarse textured. The upper part of the subsoil is
moderately fine textured. The lower part and the
substratum are coarse textured or moderately coarse
textured.

Saddle and similar soils are on moderately sloping to
strongly sloping hills. These soils are moderately deep
and well drained. They formed in slopewash alluvium and
residuum derived from sandstone and shale. The surface
layer is moderately coarse textured. The upper part of the
subsoil is moderately fine textured. The lower part is
moderately coarse textured. Bedrock is at a depth of 20 to
40 inches.

Bributte and similar soils are on strongly sloping to
moderately steep hills and ridges. These soils are shallow
and well drained. They formed in residuum derived from
sodic shale. The soils are moderately fine textured or fine
textured. Bedrock is at a depth of 10 to 20 inches. These
soils are moderately saline and very strongly alkaline.

Of minor extent in this unit are Effington and Uffens
soils on alluvial fans, Persayo and Oceanet soils on ridges
and hills, Typic Torrifluvents in drainageways, Rock
outcrop on ridges and escarpments, and badlands.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by low annual
precipitation. Production on the Bributte and similar soils
is also limited by the alkalinity, salinity, available water
capacity, and depth.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer. The area of this unit in
the Alkali Creek watershed provides crucial winter habitat
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for mule deer. Also included are habitat for such species
as white-tailed jackrabbit, thirteen-lined ground squirrel,
Ord’'s kangaroo rat, desert cottontail, coyote, red fox,
badger, and birds common to shrub steppes, grasslands,
and prairies.

WY320. Copeman-Samday-Savageton

Very shallow, shallow, moderately deep, and very deep,
well drained, nearly level to very steep soils on pediments,
ridges, and hills

Slope is 0 to 60 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 40 percent Copeman and similar soils, 30
percent Samday and similar soils, and 15 percent
Savageton and similar soils. The remaining 15 percent
consists of components of minor extent.

Copeman and similar soils are on nearly level to
moderately sloping pediments. These soils are very deep
and well drained. They formed in alluvium derived from
various sources. These soils have a medium textured
surface layer and upper part of the subsoil. The lower part
is medium textured and contains many rock fragments.

Samday and similar soils are on gently sloping to very
steep ridges and hills. These soils are very shallow or
shallow and are well drained. They formed in residuum
derived from shale. These soils are fine textured
throughout. Bedrock is at a depth of 6 to 20 inches.

Savageton and similar soils are on gently sloping to
moderately steep hiils. These soils are moderately deep
and well drained. They formed in slopewash alluvium and
residuum derived from shale. These soils are fine textured
throughout. Bedrock is at a depth of 20 to 40 inches.

Of minor extent in this unit are Haverdad, Clarkelen,
and Lander soils in drainageways; Silhouette soils on
alluvial fans and in drainageways; Rock outcrop on ridges
and escarpments; and urban land.

This map unit is used mainly for homesite and urban
development or for livestock grazing and wildlife habitat. A
few areas are used for irrigated hay and pasture.

The main limitations for homesite and urban
development are the slope, high shrink-swell potential,
restricted permeability, and the depth to bedrock of the
Samday, Savageton, and similar soils. The Copeman and
similar soils are moderately well suited to homesite and
urban development. The main limitation is the high
content of gravel in the soil.

The Copeman and Savageton soils are well suited to
livestock grazing. Production of vegetation suitable for
livestock grazing on the Samday and similar soils is
limited mainly by the available water capacity and depth.

The Samday, Savageton, and similar soils are poorly
suited to irrigated hay and pasture because of depth to
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bedrock, available water capacity, and slope. The
Copeman and similar soils are moderately well suited to
irrigated hay and pasture. The main limitation is the
available water capacity of the soil. The slope is also a
concern in the moderately sloping areas.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope and mule deer. Also
included are habitat for such species as white-tailed
jackrabbit, thirteen-lined ground squitrel, Ord’'s kangaroo
rat, desert cottontail, coyote, red fox, badger, and birds
common to shrub steppes, grasslands, and prairies.

WY321. Orpha-Vonalee-Hiland

Very deep, excessively drained or well drained, gently
sloping to moderately steep soils on stable dunes

Slope is 3 to 30 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 35 percent Orpha and similar soils, 30
percent Vonalee and similar soils, and 25 percent Hiland
and similar soils. The remaining 10 percent consists of
components of minor extent.

Orpha and similar soils are on gently sloping to
moderately steep stable dunes. These soils are very deep
and excessively drained. They formed in eolian deposits
derived from various sources. The soils are coarse
textured throughout.

Vonalee and similar soils are on gently sloping to
strongly sloping stable dunes. These soils are very deep
and well drained. They formed in eolian deposits derived
from various sources. The surface layer is coarse
textured. The upper part of the subsoil is moderately
coarse textured. The lower part is moderately coarse
textured or coarse textured.

Hiland and similar soils are on gently sloping to strongly
sloping terraces, hills, and stable dunes. These soils are
very deep and well drained. They formed in eolian
deposits derived from various sources. The surface layer
is coarse textured or moderately coarse textured. The
upper part of the subsoil is moderately fine textured. The
lower part and the substratum are coarse textured or
moderately coarse textured.

Of minor extent in this unit are Arvada soils in small
basins, Taluce soils and Rock outcrop on ridges, and
dune land.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas near Casper are used for
homesite development.

If it is properly managed, this unit produces a good
stand of vegetation suitable for livestock grazing.

This unit is moderately well suited to homesite
development. The main limitations are the slope, the
hazard of soil blowing during construction, and the hazard
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of septic systems contaminating the ground water
supplies if the density of housing is high.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer and year-round habitat
for white-tailed deer. The area of this unit in the Casper
Creek watershed and the area northeast of Casper
provide crucial winter and year-round habitat for
pronghorn antelope. Also included are habitat for such
species as white-tailed jackrabbit, thirteen-lined ground
squirrel, Ord’s kangaroo rat, desert cottontail, coyote, red
fox, badger, and birds common to shrub steppes,
grasslands, and prairies.

WY322. Roughlock-Redsun-Redbow

Very shallow to very deep, well drained, nearly level to
moderately steep soils on foot slopes, dip slopes, and
alluvial fans

Slope is 0 to 30 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 40 percent Roughlock and similar soils, 30
percent Redsun and similar soils, and 15 percent Redbow
and similar soils. The remaining 15 percent consists of
components of minor extent.

Roughlock and similar soils are on nearly level to
strongly sloping foot slopes, dip slopes, and alluvial fans.
These soils are deep or very deep and are well drained.
They formed in slopewash alluvium derived from siltstone.
The surface layer is medium textured. The subsoil is
moderately fine textured or medium textured.

Redsun and similar soils are on gently sloping to
moderately steep dip slopes. These soils are very shallow
or shallow and are well drained. They formed in residuum
derived dominantly from siltstone and limestone. These
soils are medium textured throughout and contain many
rock fragments. Bedrock is at a depth of 4 to 20 inches.

Redbow and similar soils are on gently sloping to
moderately sloping dip slopes. These soils are moderately
deep and well drained. They formed in residuum and
slopewash alluvium derived from siltstone and limestone.
These soils are medium textured throughout. Bedrock is
at a depth of 20 to 40 inches.

Of minor extent in this unit are Buffcreek soils on
terraces and alluvial fans, Redbank soils in drainageways,
Rekop soils on hills, Rock outcrop on escarpments and
ridges, and Rubble land.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by the available water
capacity and depth of the Redsun and similar soils.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope, mule deer, and elk and
provides year-round habitat for white-tailed deer. The
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areas of the unit in the Stinking Creek, Corral Creek,
Badwater Creek, and Buffalo Creek watersheds provide
crucial winter habitat for mule deer. Also included are
habitat for such species as white-tailed jackrabbit,
thirteen-lined ground squirrel, Ord’s kangaroo rat, desert
cottontail, coyote, red fox, badger, and birds common to
shrub steppes, grasslands, and prairies.

WY324. Bowbac-Sunup-Hiland

Shallow, moderately deep, and very deep, well drained,
gently sloping to moderately steep soils on dip slopes and
foot slopes

Slope is 2 to 30 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 30 percent Bowbac and similar soils, 30
percent Sunup and similar soils, and 20 percent Hiland
and similar soils. The remaining 20 percent consists of
components of minor extent.

Bowbac and similar soils are on the gently sloping to
strongly sloping lower part of the dip slopes. These soils
are moderately deep and well drained. They formed in
slopewash alluvium and residuum derived from
sandstone. The surface layer is moderately coarse
textured. The upper part of the subsail is moderately fine
textured. The lower part is moderately coarse textured to
moderately fine textured. Bedrock is at a depth of 20 to 40
inches.

Sunup and similar soils are on the moderately sloping
to moderately steep upper part of the dip slopes. These
soils are shallow and well drained. They formed in
residuum derived from sandstone. These soils are
moderately fine textured or medium textured throughout
and contain many rock fragments. Bedrock is at a depth
of 10 to 20 inches.

Hiland and similar soils are on gently sloping to strongly
sloping foot slopes. These soils are very deep and well
drained. They formed in alluvium derived from sandstone.
The surface layer is moderately coarse textured. The
upper part of the subsoil is moderately fine textured. The
lower part and the substratum are moderately coarse
textured.

Of minor extent in this unit are Samday soils and Rock
outcrop on ridges and escarpments, and Briggsdale soils
on dip slopes.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas are used for irrigated hay and
pasture or for homesite development.

If it is properly managed, this unit produces a good
stand of vegetation suitable for livestock grazing.
Production on the Sunup and similar soils is limited mainly
by the available water capacity and depth.
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The Bowbac and Hiland soils are well suited to irrigated
hay and pasture. The Sunup and similar soils are poorly
suited to irrigated hay and pasture because of the slope,
depth to bedrock, and available water capacity.

The Hiland soils are moderately well suited to homesite
development. Contamination of ground water supplies by
septic systems is a concern if the density of housing is
high. If the Bowbac soils are used for homesite
development, the main limitation is the depth to bedrock.
The slope is also a concern in the more sloping areas of
the Hiland and Bowbac soils. If the Sunup and similar
soils are used for homesite development, the main
limitations are the depth to bedrock and the slope.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer and year-round habitat
for white-tailed deer. The area of this unit in the Bates
Creek watershed provides crucial winter habitat for
pronghorn antelope. In the Bolton Creek watershed this
unit provides crucial winter habitat for mule deer. Also
included are habitat for such species as white-tailed
jackrabbit, thirteen-lined ground squirrel, Ord’s kangaroo
rat, desert cottontail, coyote, red fox, badger, and birds
common to shrub steppes, grasslands, and prairies.

WY325. Lolite-Cadoma-Arvada

Very shallow, shallow, moderately deep, and very deep,
well drained, nearly level to steep soils on hills, ridges,
and alluvial fans

Slope is 0 to 50 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 30 percent Lolite and similar soils, 25
percent Cadoma and similar soils, and 15 percent Arvada
and similar soils. The remaining 30 percent consists of
components of minor extent.

Lolite and similar soils are on gently sloping to steep
ridges and hills. These soils are very shallow or shallow
and are well drained. They formed in residuum derived
from sodic shale. These soils are fine textured throughout.
Bedrock is at a depth of 6 to 20 inches. They are
moderately saline.

Cadoma and similar soils are on gently sloping to
moderately steep hills. These soils are moderately deep
and well drained. They formed in slopewash alluvium and
residuum derived from sodic shale. These soils have a
moderately fine textured surface layer and a moderately
fine textured or fine textured subsoil. Bedrock is at a
depth of 20 to 40 inches. They are slightly saline to
moderately saline.

Arvada and similar soils are on nearly level or gently
sloping alluvial fans. These soils are very deep and well
drained. They formed in alluvium derived from sodic
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shale. These soils have a medium textured surface layer
and a fine textured subsoil. They are moderately saline or
strongly saline and very strongly alkaline.

Of minor extent in this unit are Bowbac soils on
hillslopes; Silhouette, Zigweid, and Keyner soils on alluvial
fans; Taluce and Shingle soils on ridges; Haverdad and
Clarkelen soils in drainageways; Rock outcrop on ridges
and escarpments; badlands; and gullied land.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited by the salinity and alkalinity of
the sails. It is also limited by the depth and available water
capacity of the Lolite and similar soils.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer. The areas of this unit
that occur in the South Fork of the Powder River, Bear
Creek, Bolton Creek, and Stinking Creek watersheds
provide crucial winter habitat for pronghorn antelope and
mule deer. Also included are habitat for such species as
white-tailed jackrabbit, thirteen-lined ground squirrel, Ord’s
kangaroo rat, desert cottontail, coyote, red fox, badger,
and birds common to shrub steppes, grasslands, and
prairies.

WY326. Amodac-Keyner

Very deep, well drained, nearly level to strongly sloping
soils on hillslopes

Slope is 0 to 12 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 44 to 49 degrees F, and
the average frost-free period is 110 to 130 days.

This unit is 50 percent Amodac and similar soils and 30
percent Keyner and similar soils. The remaining 20
percent consists of components of minor extent.

Amodac and similar soils are on the gently sloping to
strongly sloping convex portions of the hillslopes. These
soils are very deep and well drained. They formed in
slopewash alluvium and residuum derived from shale.
These soils have a moderately coarse textured or a
medium textured surface layer and a fine textured subsaoil
and substratum. The subsaoil is slightly saline and strongly
alkaline to very strongly alkaline. The substratum is
moderately saline and very strongly alkaline.

Keyner and similar soils are on the nearly level to
strongly sloping concave portions of the hillslopes. These
soils are very deep and well drained. They formed in
slopewash alluvium derived from sandstone. The surface
layer is moderately coarse textured to medium textured.
The subsoil is medium textured or moderately fine
textured. The substratum is moderately coarse textured to
medium textured. The lower part of the subsoil is slightly
saline and very strongly alkaline. The substratum is
moderately saline and very strongly alkaline.

Of minor extent in this unit are Arvada soils on alluvial
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fans; Bowbac, Hiland, and Sunup soils on dip slopes;
Haverdad and Clarkelen soils in drainageways; Lolite soils
on ridges and escarpments; and Rock outcrop on ridges
and escarpments.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for irrigated hay
and pasture.

Production of vegetation suitable for livestock grazing
is limited mainly by the salinity and alkalinity of the soils.
If this unit is used for irrigated hay and pasture, the
main limitations are the salinity and alkalinity of the soils

and the slope.

This unit provides winter and year-round habitat for
pronghorn antelope and year-round habitat for mule deer.
Also included are habitat for such species as white-tailed
jackrabbit, thirteen-lined ground squirrel, Ord’s kangaroo
rat, desert cottontail, coyote, red fox, badger, and birds
common to shrub steppes, grasslands, and prairies.

Rock Outcrop and Cool Soils on Uplands

This group consists of eight map units. The soils in this
group are nearly level to very steep; shallow, moderately
deep, and very deep; and are somewhat excessively
drained or well drained. The average annual precipitation
is 10 to 19 inches, the average annual air temperature is
37 to 43 degrees F, and the average frost-free period is
80 to 110 days.

This group is used mainly for livestock grazing and
wildlife habitat.

WY214. Cathedral-Pesmore-Rock Outcrop

Shallow and moderately deep, well drained or somewhat
excessively drained, strongly sloping to very steep soils
and Rock outcrop on knolls and foothills

Slope is 10 to 55 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 37 to 42 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 40 percent Cathedral and similar soils, 30
percent Pesmore and similar soils, and 10 percent Rock
outcrop. The remaining 20 percent consists of
components of minor extent.

Cathedral and similar soils are on strongly sloping to
steep knolls. These soils are shallow and somewhat
excessively drained. They formed in residuum derived
from granite. These soils are moderately coarse textured
throughout and contain many rock fragments. Bedrock is
at a depth of 10 to 20 inches.

Pesmore and similar soils are on moderately steep to
very steep knolls and foothills. These soils are moderately
deep and well drained. They formed in residuum,
slopewash alluvium, and colluvium derived from granite.
The surface layer is moderately coarse textured and
contains many rock fragments. The upper part of the
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subsoil is medium textured to moderately fine textured
and contains many rock fragments. The lower part is
medium textured and contains many rock fragments.
Bedrock is at a depth of 20 to 40 inches.

Rock outcrop consists of exposed granite bedrock.

Of minor extent in this unit are Crago soils on foot
slopes and very deep soils similar to the Pesmore soils in
swales.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by the available water
capacity of both soils, the depth of the Cathedral and
similar soils, and by the presence of Rock outcrop.
Access by livestock is limited in areas with a slope of
more than 30 percent.

This unit provides winter and year-round habitat for
pronghorn antelope and mule deer. Also included are
habitat for such species as white-tailed jackrabbit,
thirteen-lined ground squirrel, Ord’s kangaroo rat, desert
cottontail, coyote, red fox, badger, and birds common to
shrub steppes, grasslands, and prairies.

WY255. Forelle-Poposhia-Diamondville

Moderately deep and very deep, well drained, gently
sloping to strongly sloping soils on hillslopes, alluvial fans,
plateaus, and in swales

Slope is 2 to 15 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 39 to 43 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 30 percent Forelle and similar soils, 25
percent Poposhia and similar soils, and 20 percent
Diamondville and similar soils. The remaining 25 percent
consists of components of minor extent.

Forelle and similar soils are on gently sloping to
moderately sloping alluvial fans, foot slopes, and
plateaus. These soils are very deep and well drained.
They formed in alluvium derived from various sources.
The soils have a medium textured surface layer, a
moderately fine textured upper part of the subsoil, and a
medium textured or moderately fine textured lower part of
the subsoil.

Poposhia and similar soils are in gently sloping to
moderately sloping swales. These soils are very deep and
well drained. They formed in alluvium derived from
sandstone and shale. These soils have a medium
textured surface layer and subsoil.

Diamondville and similar soils are on gently sloping to
strongly sloping hillsides. These soils are moderately deep
and well drained. They formed in alluvium and residuum
derived from sandstone, siltstone, and shale. These soils
have a moderately coarse textured surface layer, a
medium textured or moderately fine textured upper part of
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the subsoil, and a medium textured lower part. Bedrock is
at a depth of 20 to 40 inches.

Of minor extent in this unit are Bateson, Blazon, and
Whiteriver soils.

This unit is used mainly for livestock grazing and
wildlife habitat. It is well suited to livestock grazing.

The unit provides winter, summer, and year-round
habitat for pronghorn antelope. It provides winter and
year-round habitat for mule deer. Also included are habitat
for such species as white-tailed jackrabbit, thirteen-lined
ground squirrel, Ord’s kangaroo rat, desert cottontail,
coyote, red fox, badger, and birds common to shrub
steppes, grasslands, and prairies.

WY312. Rock River-Ryan Park

Very deep, well drained, nearly level to strongly sloping
soils on alluvial fans, terraces, and hillslopes

Slope is 0 to 15 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 38 to 43 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 50 percent Rock River and similar soils and
30 percent Ryan Park and simiilar soils. The remaining 20
percent consists of components of minor extent.

Rock River and similar soils are on nearly level to
strongly sloping alluvial fans, terraces, and hillslopes.
These soils are very deep and well drained. They formed
in alluvium derived from various sources. The surface
layer is coarse textured or moderately coarse textured.
The upper part of the subsoil is moderately fine textured.
The lower part is moderately coarse textured or
moderately fine textured.

Ryan Park and similar soils are on gently sloping to
moderately sloping alluvial fans, terraces, and hillslopes.
These soils are very deep and well drained. They formed
in alluvium derived from various sources. The surface
layer is moderately coarse textured or coarse textured.
The upper part of the subsoil is moderately coarse
textured. The lower part is moderately coarse textured or
coarse textured.

Of minor extent in this unit are Lupinto soils on steep
slopes, Zeomont soils on stable dunes, shallow soils and
Rock outcrop on ridges, and somewhat poorly drained or
poorly drained soils in drainageways and basins.

This unit is used mainly for livestock grazing and
wildlife habitat. It produces a good stand of vegetation
suitable for livestock grazing if it is properly managed.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope. It provides winter and
year-round habitat for mule deer. The area of this unit that
occurs near Horse Creek, north of Pathfinder Reservoir,
provides crucial winter habitat for pronghorn antelope.
Also included are habitat for such species as white-tailed
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jackrabbit, thirteen-lined ground squirrel, Ord’s
kangaroo rat, desert cottontail, coyote, red fox, badger,
and birds common to shrub steppes, grasslands, and
prairies.

WY313. Bosler-Lupinto-Cragosen

Shallow and very deep, well drained or somewhat
excessively drained, nearly level to steep soils on
terraces, hills, and terrace breaks

Slope is 1 to 45 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual temperature is 37 to 43 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 30 percent Bosler and similar soils, 30
percent Lupinto and similar soils, and 20 percent
Cragosen and similar soils. The remaining 20 percent
consists of components of minor extent.

Bosler and similar soils are on nearly level to strongly
sloping terraces and foot slopes. These soils are very
deep and well drained. They formed in alluvium derived
from various sources. The surface layer is moderately
coarse textured. The upper part of the subsoil is
moderately fine textured. The lower part is coarse
textured and contains many rock fragments.

The Lupinto and similar soils are on moderately
sloping to moderately steep hills and terrace breaks.
These soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is moderately coarse textured to medium
textured and contains a few rock fragments. The upper
part of the subsoil is medium textured to moderately fine
textured and contains many rock fragments. The lower
part of the subsoil is moderately coarse textured to
moderately fine textured and contains many rock
fragments.

Cragosen and similar soils are on gently sloping to
steep hills and terrace breaks. These soils are shallow
and somewhat excessively drained. They formed in
colluvium and residuum derived from various sources.
The soils are moderately coarse textured to medium
textured and contain many rock fragments. Bedrock is at
a depth of 10 to 20 inches.

Of minor extent in this unit are Boettcher, Cushool, and
Hawkstone soils on hills and Rock outcrop on ridges and
escarpments.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation for livestock
grazing is limited mainly by the available water capacity of
the Lupinto, Cragosen, and similar soils, and by the depth
of the Cragosen and similar soils.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope. It provides winter and
year-round habitat for mule deer and elk. The area of this
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unit that occurs near the Rattlesnake Mountains provides
crucial winter habitat for pronghorn antelope and also
provides crucial winter and year-round habitat for mule
deer. Also included are habitat for such species as white-
tailed jackrabbit, thirteen-lined ground squirrel, Ord’s
kangaroo rat, desert cottontail, coyote, red fox, badger,
and birds common to shrub steppes, grasslands, and
prairies.

WY314. Bateson-Whiteriver-Nunnston

Very deep, well drained, nearly level to strongly sloping
soils on plateaus and alluvial fans

Slope is 0 to 15 percent in areas of this unit. The
average annual precipitation is 10 to 19 inches, the
average annual temperature is 37 to 43 degrees F, and
the frost-free period is 80 to 110 days.

This unit is 30 percent Bateson and similar soils, 30
percent Whiteriver and similar soils, and 20 percent
Nunnston and similar soils. The remaining 20 percent
consists of components of minor extent.

Bateson and similar soils are on the nearly level or
gently sloping slightly convex portions of the plateaus.
These soils are very deep and well drained. They formed
in eolian deposits overlying material derived from
tuffaceous conglomerate. The surface layer is medium
textured. The upper part of the subsoil is moderately fine
textured. The lower part is moderately coarse textured
and contains many rock fragments.

Whiteriver and similar soils are on the nearly level or
gently sloping slightly concave portion of the plateaus.
These soils are very deep and well drained. They formed
in eolian deposits overlying material derived from
tuffaceous siltstone. The surface layer is medium
textured. The upper part of the subsoil is moderately fine
textured or fine textured. The lower part is moderately fine
textured or medium textured.

Nunnston soils and similar soils are on the gently
sloping to strongly sloping alluvial fans and concave
portions of the plateaus. These soils are very deep and
well drained. They formed in alluvium derived from
various sources. The surface layer is medium textured.
The upper part of the subsoil is moderately fine textured
or fine textured. The lower part is moderately fine
textured.

Of minor extent in this unit are Adel soils in swales at
the base of steep hills; Cragosen and Lupinto soils on
steep hills; Chalkcreek soils on terraces, foot slopes, and
fans; Diamondbville soils on strongly sloping hills; and
somewhat poorly drained or poorly drained soils along
springs and drainageways.

This unit is used mainly for livestock grazing and
wildlife habitat. If it is properly managed, it produces a
good stand of vegetation suitable for livestock grazing.



Natrona County Area, Wyoming

The unit provides winter, summer, and year-round
habitat for pronghorn antelope. It provides winter and
year-round habitat for mule deer. The area of this unit that
occurs in the Bates Creek watershed provides crucial
winter habitat for pronghorn antelope. Also included is
habitat for such species as white-tailed jackrabbit,
thirteen-lined ground squirrel, Ord’s kangaroo rat, desert
cottontail, coyote, red fox, badger, and birds common to
shrub steppes, grasslands, and prairies.

WY319. Cragosen-Chalkcreek-Rock Outcrop

Shallow and very deep, well drained or somewhat
excessively drained, nearly level to steep soils and Rock
outcrop on plateaus, hills, and alluvial fans

Slope is 0 to 45 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 37 to 43 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 40 percent Cragosen and similar soils, 20
percent Chalkcreek and similar soils, and 20 percent Rock
outcrop. The remaining 20 percent consists of
components of minor extent.

Cragosen and similar soils are on strongly sloping to
steep plateau breaks and hills. These soils are shallow
and somewhat excessively drained. They formed in
colluvium and residuum derived from various sources.
These soils are moderately coarse textured or medium
textured throughout and contain many rock fragments.
Bedrock is at a depth of 10 to 20 inches.

Chalkcreek and similar soils are on nearly level to
moderately sloping plateaus, foot slopes, and alluvial
fans. These soils are very deep and well drained. They
formed in alluvium derived from tuffaceous siltstone.
These soils are medium textured throughout.

Rock outcrop consists mainly of exposed tuffaceous
siltstone bedrock.

Of minor extent in this unit are Adel soils on plateaus,
Delphill soils on hillslopes, badlands, and Rubble land.

This unit is used mainly for livestock grazing and
wildlife habitat. Production of vegetation suitable for
livestock grazing is limited mainly by the available water
capacity and depth of the Cragosen and similar soils and
by the presence of Rock outcrop.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope. The areas of this unit that
occur in the Bates Creek and Stinking Creek watersheds
provides crucial winter habitat for pronghorn antelope.
The unit provides winter and year-round habitat for mule
deer. In the Stinking Creek watershed, it provides crucial
winter habitat for mule deer. Also included are habitat for
such species as white-tailed jackrabbit, thirteen-lined
ground squirrel, Ord’s kangaroo rat, desert cottontail,
coyote, red fox, badger, and birds common to shrub
steppes, grasslands, and prairies.
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WY323. Neldore-Kather-Rock Outcrop

Shallow and moderately deep, well drained, moderately
sloping to moderately steep soils and Rock outcrop on dip
slopes, hills, and ridges

Slope is 6 to 30 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 39 to 43 degrees F, and
the average frost-free period is 100 to 110 days.

This unit is 50 percent Neldore and similar soils, 20
percent Kather and similar soils, and 20 percent Rock
outcrop. The remaining 10 percent consists of
components of minor extent.

Neldore and similar soils are on strongly sloping to
moderately steep hills and ridges. These soils are shallow
and well drained. They formed in residuum and slopewash
alluvium derived from shale. The soils are fine textured
throughout. The depth to bedrock is 10 to 20 inches.

Kather and similar soils are on moderately sloping to
strongly sloping dip slopes. These soils are moderately
deep and well drained. They formed in slopewash
alluvium and residuum derived from shale. The soils have
a moderately fine textured surface layer and a fine
textured subsoil. Bedrock is at a depth of 20 to 40 inches.

Rock outcrop consists of areas of hard and soft shale
and bentonite bedrock.

Of minor extent in this unit are Arvada and Silhouette
soils on alluvial fans, Haverdad and Clarkelen soils in
drainageways, badlands, and Rubble land.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas are used for bentonite mines.
The Kather soils are well suited to livestock grazing.
Production of vegetation suitable for livestock grazing on
the Neldore and similar soils is limited mainly by the

available water capacity and depth.

If this unit is used for bentonite mines, the main
limitation for reclamation is the thin layer of topsoil of the
Neldore and similar soils.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope and mule deer and year-
round habitat for white-tailed deer. The areas of this unit
that occur in the Coal Creek and Little Red Creek
watersheds provide crucial winter habitat for mule deer.
Also included are habitat for such species as white-tailed
jackrabbit, thirteen-lined ground squirrel, Ord’s kangaroo
rat, desert cottontail, coyote, red fox, badger, and birds
common to shrub steppes, grasslands, and prairies.

WY327. BRock River-Bosler-Cragosen

Shallow and very deep, well drained or somewhat
excessively drained, nearly level to moderately steep soils
on alluvial fans, terraces, hills, and plateaus

Slope is 0 to 30 percent in areas of this unit. The
average annual precipitation is 10 to 14 inches, the
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average annual temperature is 37 to 43 degrees F, and
the average frost-free period is 90 to 110 days.

This unit is 30 percent Rock River and similar soils, 30
percent Bosler and similar soils, and 20 percent Cragosen
and similar soils. The remaining 20 percent consists of
components of minor extent.

Rock River and similar soils are on nearly level to
moderately steep alluvial fans, terraces, and hillslopes.
These soils are very deep and well drained. They formed
in alluvium derived from various sources. These soils
have a moderately coarse textured surface layer, a
moderately fine textured upper part of the subsoil, and a
moderately coarse textured lower part.

Bosler and similar soils are on nearly level to strongly
sloping terraces, plateaus, and foot slopes. These soils
are very deep and well drained. They formed in alluvium
derived from various sources. These soils have a
moderately coarse textured surface layer, a moderately
fine textured upper part of the subsoil, and a coarse
textured lower part that contains many rock fragments.

Cragosen and similar soils are on gently sloping to
moderately steep hills and terrace breaks. These soils are
shallow and somewhat excessively drained. They formed
in colluvium and residuum derived from various sources.
The soils are moderately coarse textured to medium
textured and contain many rock fragments. Bedrock is at
a depth of 10 to 20 inches.

Of minor extent in this unit are Lupinto, Boettcher,
Cushool, and Hawkstone soils on hillslopes and Rock
outcrop on ridges and escarpments.

This unit is used mainly for livestock grazing and
wildlife habitat. This unit is well suited to livestock grazing.
Production of vegetation on the Cragosen soil, however,
is limited by the available water capacity and soil depth.

This unit provides winter, summer, and year-round
habitat for pronghorn antelope. It provides winter and
year-round habitat for mule deer and elk. The area of this
unit that occurs near the Rattlesnake Mountains provides
crucial winter habitat for pronghorn antelope and also
provides crucial winter and year-round habitat for mule
deer. Also included are habitat for such species as white-
tailed jackrabbit, thirteen-lined ground squirrel, Ord's
kangaroo rat, desert cottontail, coyote, red fox, badger,
and birds common to shrub steppes, grasslands, and
prairies.

Rock Outcrop and Cold Soils on Mountains

This group consists of five map units. The soils in this
group are gently sloping to very steep; very shallow,
shallow, moderately deep, and very deep; and are well
drained. The average annual precipitation is 15 to 35
inches, the average annual air temperature is 32 to 37
degrees F, and the average frost-free period is less than
90 days.

Soil Survey

This group is used for summer livestock grazing,
wildlife habitat, and recreation. A few areas are used for
homesite development or for timber production.

WY090. Rock Outcrop-Starley-Woosley

Rock outcrop and very shallow to moderately deep, well
drained, gently sloping to very steep soils on mountain
slopes

Slope is 2 to 65 percent in areas of this unit. The
average annual precipitation is 15 to 25 inches, the
average annual air temperature is 32 to 37 degrees F, and
the average frost-free period is less than 80 days.

This unit is 30 percent Rock outcrop, 30 percent
Starley and similar soils, and 20 percent Woosley and
similar soils. The remaining 20 percent consists of
components of minor extent.

Rock outcrop consists mainly of exposures of
limestone bedrock.

Starley and similar soils are on gently sloping to very
steep mountain slopes. These soils are very shallow or
shallow and are well drained. They formed in residuum
derived from limestone. These soils are medium textured
throughout and contain many rock fragments. Bedrock is
at a depth of 7 to 20 inches.

Woosley and similar soils are on gently sloping to
strongly sloping mountain foot slopes. These soils are
moderately deep and well drained. They formed in
alluvium and residuum derived from limestone. These
soils have a medium textured surface layer and a
moderately fine textured subsoil. Bedrock is at a depth of
20 to 40 inches.

Of minor extent in this unit are Clayburn, Bachus, and
Farlow soils and Rubble land.

This unit is used mainly for summer livestock grazing
and wildlife habitat. This unit is moderately well suited to
livestock grazing. Steep slopes limit access by livestock.
Production of vegetation suitable for livestock grazing on
the Starley soils is limited mainly by the available water
capacity and the depth of the soils.

This unit provides summer habitat for mule deer and
elk. This unit also provides crucial winter habitat for elk.
Also included are habitat for such species as black bear,
yellow-bellied marmot, red squirrel, bobcat, coyote, red
fox, and birds common to shrub steppes.

WY329. Aiflack-Grimstone-Irson

Very shallow to moderately deep, well drained, gently
sloping to very steep soils on mountain slopes and
mountain crests

Slope is 4 to 65 percent in areas of this unit. The
average annual precipitation is 15 to 35 inches, the
average annual air temperature is 32 to 36 degrees F, and



Natrona County Area, Wyoming

the frost-free period is less than 90 days. Frost commonly
occurs during summer months.

This unit is 35 percent Alflack and similar soils, 20
percent Grimstone and similar soils, and 15 percent Irson
and similar soils. The remaining 30 percent consists of
components of minor extent.

Alflack and similar soils are on gently sioping to
moderately steep mountain slopes. These soils are
moderately deep and well drained. They formed in
residuum derived from sandstone. These soils have a
coarse textured or moderately coarse textured surface
layer that contains a few rock fragments. The underlying
material is coarse textured and contains many rock
fragments. Bedrock is at a depth of 20 to 40 inches.

Grimstone and similar soils are on gently sloping to
steep mountain slopes. These soils are moderately deep
and well drained. They formed in slopewash alluvium
and residuum derived from crystalline rock. The
surface layer is medium textured. The subsoil is
moderately fine textured. Bedrock is at a depth of 20 to 40
inches.

Irson and similar soils are on moderately sloping to
very steep mountain slopes and mountain crests. These
soils are very shallow or shallow and ae well drained.
They formed in colluvium and residuum derived from
granite. They are moderately fine textured throughout and
contain many rock fragments. Bedrock is at a depth of 8
to 20 inches.

Of minor extent in this unit are Chincap and Sneffels
soils on dip slopes, Farlow and Sebud soils on steep
mountainsides, Moslander soils adjacent to streams and
springs, and Rock outcrop on ridges and escarpments.

This unit is used mainly for summer livestock grazing,
wildlife habitat, recreation, homesite development, or for
timber production.

Production of vegetation suitable for livestock grazing
is limited mainly by the dense tree canopy cover on the
Alflack, Grimstone, and similar soils and by the available
water capacity and depth of the Irson and similar soils.

The main limitations for homesite development are the
depth to bedrock and the slope.

Stands of timber occur on the Alflack, Grimstone, and
similar soils. Timber production is limited mainly by the
cold climate and short growing season. it is also limited by
the rooting depth of both soils and by the available water
capacity of the Alflack and similar soils.

This unit provides summer habitat for mule deer and
year-round habitat for elk. Also included is habitat for such
species as black bear, yellow-bellied marmot, red squirrel,
coyote, bobcat, red fox, and birds common to shrub
steppes and conifer forests.
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WY330. Hazton-Sebud-Rock Outcrop

Shallow and very deep, well drained, strongly sloping to
very steep soils and Rock outcrop on mountain slopes,
canyon sides, and ridges

Slope is 10 to 65 percent in areas of this unit. The
average annual precipitation is 15 to 25 inches, the
average annual air temperature is 32 to 36 degrees F, and
the frost-free period is less than 90 days.

This unit is 35 percent Hazton and similar soils, 20
percent Sebud and similar soils, and 15 percent Rock
outcrop. The remaining 30 percent consists of
components of minor extent.

Hazton and similar soils are on strongly sloping to
steep mountain ridges. These soils are shallow and well
drained. They formed in residuum derived from granite.
These soils are moderately coarse textured throughout
and contain many rock fragments. Bedrock is at a depth
of 10 to 20 inches.

Sebud and similar soils are on steep to very steep
mountain slopes and canyon sides. These soils are very
deep and well drained. They formed in colluvium derived
from granite. These soils are medium textured throughout
and contain many rock fragments.

Rock outcrop consists mainly of granite bedrock
exposed on ridges, ledges, and escarpments.

Of minor extent in this unit are Adel and Pagosa soils in
valleys, Ulrant and Nunnston soils on foot slopes, and
Typic Haplaquolls in swales and drainageways.

This unit is used mainly for summer livestock grazing
and wildlife habitat. A few areas are used for homesite
development or for timber production.

Production of vegetation suitable for livestock grazing
is limited mainly by the tree canopy cover on the Sebud
and similar soils, by the available water capacity and
depth of the Hazton and similar soils, and by the presence
of Rock outcrop.

If this unit is used for homesite development, the
limitations are the slope and the high content of large rock
fragments. The depth to bedrock is also a limitation on the
trson and similar soils.

Stands of timber occur on the Sebud and similar soils.
Timber production is limited by the slope, content of
stones, slow regrowth caused by the cold climate, short
growing season, and the available water capacity of the
soil.

This unit provides summer habitat for mule deer and
elk. The area of this unit that occur in the Deer Creek
watershed and the area adjacent to the Medicine Bow
National Forest provide crucial winter habitat for elk. Also
included are habitat for such species as black bear,
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yellow-bellied marmot, red squirrel, bobcat, coyote, red
fox, and birds common to shrub steppes and conifer
forests.

WY377. Clayburn-Chittum-Rock Outcrop

Shallow and very deep, well drained, gently sloping to
steep soils and Rock outcrop on mountain slopes, dip
slopes, and alluvial fans

Slope is 20 to 40 percent in areas of this unit. The
average annual precipitation is 15 to 19 inches, the
average annual air temperature is 32 to 37 degrees F, and
the average frost-free period is less than 90 days. Frost
commonly occurs during summer months.

This unit is 30 percent Clayburn and similar soils, 30
percent Chittum and similar soils, and 20 percent Rock
outcrop. The remaining 20 percent consists of
components of minor extent.

Clayburn and similar soils are on gently sloping to
strongly sloping foot slopes and alluvial fans. These soils
are very deep and well drained. They formed in alluvium
derived from sandstone. These soils have a medium
textured surface layer, a moderately fine textured subsoil,
and a medium textured or moderately coarse textured
substratum.

Chittum and similar soils are on gently sloping to steep
mountainsides and dip slopes. These soils are shallow
and well drained. They formed in residuum and alluvium
derived from sandstone. These soils have a medium
textured surface layer and a medium textured or
moderately fine textured subsoil. Bedrock is at a depth of
10 to 20 inches.

Rock outcrop consists mainly of exposures of
sandstone bedrock.

Of minor extent in this unit are Moslander soils
adjacent to streams and springs, Pagosa and Farlow soils
on dip slopes, and Rubble land.

This unit is used mainly for summer livestock grazing
and wildlife habitat. This unit is moderately well suited to
livestock grazing. Production of vegetation suitable for
livestock grazing on the Chittum soils is limited mainly by
the available water capacity and the soil depth. Steep
slopes limit access by livestock in some areas.

This unit provides summer habitat for pronghorn
antelope and mule deer and year-round habitat for elk.
Also included is habitat for such species as white-tailed
jackrabbit, thirteen-lined ground squirrel, red squirrel,
yellow-bellied marmot, desert cottontail, porcupine,
coyote, red fox, badger, and birds common to shrub
steppes.

Soil Survey

WY378. Bachus-Farlow-Starley

Very shallow to very deep, well drained, gently sloping to
very steep soils on mountain slopes, mountain crests, and
dip slopes

Slope is 4 to 65 percent in areas of this unit. The
average annual precipitation is 15 to 25 inches, the
average annual air temperature is 32 to 37 degrees F, and
the average frost-free period is less than 80 days. Frost
commonly occurs during summer months.

This unit is 30 percent Bachus and similar soils, 30
percent Farlow and similar soils, and 20 percent Starley
and similar soils. The remaining 20 percent consists of
components of minor extent.

Bachus and similar soils are on gently sloping to
moderately steep mountain dip slopes. These soils are
moderately deep and well drained. They formed in
slopewash alluvium and residuum derived from quarizitic
sandstone. These soils have a medium textured surface
layer and a medium textured to moderately fine textured
subsoil and substratum. Bedrock is at a depth of 20 to 40
inches.

Farlow and similar soils are on moderately steep to
steep mountain slopes below escarpments and ridges.
These soils are very deep or deep and are well drained.
They formed in colluvium derived from limestone and
sandstone. These soils are medium textured throughout
and contain many rock fragments.

Starley and similar soils are on moderately sloping to
very steep mountain slopes and mountain crests. These
soils are very shallow or shallow and are well drained.
They formed in residuum derived from limestone. These
soils are medium textured throughout and contain many
rock fragments. Bedrock is at a depth of 7 to 20 inches.

Of minor extent in this unit are Clayburn soils in valleys
and swales, Moslander soils adjacent to streams and
springs, Pagosa soils on dip slopes, Rock outcrop on
ridges and escarpments, and Rubble fand.

This unit is used mainly for summer livestock grazing
and wildlife habitat. A few areas of the Farlow soils are
used for timber production.

Production of vegetation suitable for livestock grazing
is limited mainly by the available water capacity of the
Farlow and Starley soils, and by the depth of the Starley
soils. In areas of.the Farlow soils with a dense stand of
ponderosa pine, production is limited by the dense tree
canopy cover which limits understory plant growth.

Areas of the Farlow soils with stands of timber are
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Figure 2.—An area of the Bachus-Farlow-Starley general soil map unit. Because of the diversity of terrain and vegetation, this unit provides
excellent wildlife habitat.

moderately well suited to timber production. Regrowth of antelope and mule deer and year-round habitat for elk
timber stands is limited by the cold climate and short (fig. 2). Also included is habitat for such species as
growing season. Productivity is also limited by the white-tailed jackrabbit, thirteen-lined ground squirrel,
available water capacity of the soil. Slope limits timber red squirrel, yellow-bellied marmot, desert cottontail,
harvesting in the very steep areas. porcupine, coyote, red fox, badger, and birds common

This unit provides summer habitat for pronghorn to shrub steppes and conifer forests.
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The map units delineated on the detailed maps at the
back 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 under the heading “Use and Management of the
Soils.”

A map unit delineation on a map represents an area
dominated by one or more major kinds of 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, can be mapped without including areas of other
taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is
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 cailed
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 miscelianeous 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 the 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 the 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 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. For example, Hi Land sandy loam, 0 to 6
percent slopes, is a phase of the Hi Land series.

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

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.
Bowbac-Hi Land-Wolf complex, 3 to 15 percent slopes, is
an example.

An association is made up of two or more
geographically associated soils or miscellaneous areas
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that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey
area, it was not considered practical or necessary to map
the soils or miscellanecus areas separately. The pattern
and relative proportion of the soils or miscellaneous areas
are somewhat similar. Boiler-Hiland association, rolling, is
an example.

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

Table 4 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.

Map Unit Descriptions

101—Absher loam, 0 to 3 percent slopes

These very deep, well drained soils are on low
terraces. They formed in alluvium derived dominantly from
sodic shale. The native vegetation is mainly grasses,
forbs, and shrubs. Elevation is 6,000 to 6,200 feet. The
average annual precipitation is 10 to 14 inches, the
average annual air temperature is 41 to 43 degrees F, and
the average frost-free period is 100 to 110 days.

The surface layer is typically very pale brown loam 3
inches thick. The upper 16 inches of the subsoil is pale
brown, very strongly alkaline silty clay. The lower part of
the subsoil, to a depth of 60 inches or more, is pale
brown, strongly alkaline silty clay loam.

Included in this unit are small areas of Tisworth sandy
loam and Slickspots. Included areas make up 15 percent
of the total acreage.

Permeability of the Absher soils is very slow. Available
water capacity is moderate. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. These soils are subject to a rare hazard of
flooding.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
alkali sacaton, basin wildrye, western wheatgrass, inland
saltgrass, and black greasewood. As the range condition
deteriorates, inland saltgrass and greasewood increase in
abundance. As the range condition further deteriorates,
annual forbs and cheatgrass invade. The potential plant
community produces about 1,800 pounds of air-dry
vegetation in normal years. Production ranges from 2,500
pounds in favorable years to 1,200 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity and alkalinity of the soils.

Soil Survey

Proper management of livestock grazing helps to protect
the unit from excessive erosion. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitable for grazing.

This map unit is in capability subclass Vlls,
nonirrigated. It is in the Saline Lowland, 10 to 14 inch ppt.,
High Plains Southeast range site.

102—Adel-Pagosa association, rolling

This map unit is in narrow mountain valleys. The slope
is 4 to 15 percent. The native vegetation is mainly
grasses, forbs, and trees. Elevation is 7,200 to 7,700 feet.
The annual precipitation is 20 to 30 inches, the average
annual air temperature is 35 to 38 degrees F, and the
frost-free period is less than 90 days. Frost commonly
occurs during summer months.

This unit is 60 percent Adel loam and 20 percent
Pagosa loam. The Adel soils are on the grass parks of the
valleys with 4 to 15 percent slopes, and the Pagosa soils
support aspen and are in pockets and narrow bands with
4 to 10 percent slopes.

Included in this unit are 10 percent Hazton gravelly
sandy loam on knolls and 10 percent Moslander loam in
gently sloping drainageways, in swales, and adjacent to
springs.

The Adel soils are very deep and well drained. The
soils formed in slopewash alluvium and colluvium derived
from various sources. The upper 5 inches of the surface
layer is typically dark grayish brown ioam. The lower part
of the surface layer is dark brown clay loam 16 inches
thick. The underlying material, to a depth of 60 inches or
more, is pale brown clay loam.

Permeability of the Adel soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

The Pagosa soils are deep and well drained. They
formed in slopewash alluvium and colluvium derived from
various sources. The surface layer is typically dark
grayish brown loam 5 inches thick. The subsurface layer
is pale brown loam 8 inches thick. The next layer is pale
brown and brown clay loam 7 inches thick. The subsoil is
yellowish brown clay 19 inches thick. The substratum is
light brownish gray stony clay loam 11 inches thick. Hard
fractured granite is at a depth of 50 inches.

Permeability of the Pagosa soils is slow. Available
water capacity is high. The effective rooting depth is 40 to
60 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

The Adel soils are used mainly for livestock grazing
and wildlife habitat. The Pagosa soils are used mainly for
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wildlife habitat. A few areas of the Pagosa soils which
have an aspen tree cover are also used for livestock

grazing. A few areas of the Pagosa soils are used for
firewood production.

The potential plant community on the Adel soils is
mainly bluebunch wheatgrass, [daho fescue, prairie
junegrass, Griffith wheatgrass, and Columbia
needlegrass. As the range condition deteriorates, blue
grama, threadleaf sedge, big sagebrush, and rabbitbrush
increase in abundance. As the range condition further
deteriorates, broom snakeweed, pricklypear, annual
grasses, and annual forbs invade. The potential plant
community produces about 1,500 pounds of air-dry
vegetation in normal years. Production ranges from 2,000
pounds in favorable years to 800 pounds in unfavorable
years. These soils are only moderately suited to livestock
watering ponds because of the slope.

The potential plant community on the Pagosa soils is
mainly lodgepole pine and Douglas-fir with an understory
of Idaho fescue and pine grass. Quaking aspen is a part
of the present plant community in some areas. Production
of vegetation suitable for livestock grazing is limited
mainly by the tree canopy cover, which limits the
understory growth.

The Pagosa soils are moderately well suited to the
production of lodgepole pine. The site index for
lodgepole pine ranges from 60 to 70. The main limitation
in producing and harvesting timber is slow regrowth.
After harvesting reforestation must be carefully managed
to reduce competition from undesirable understory
plants.

This map unit is in capability subclass Ve,
nonirrigated.

The Adel soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. The
Pagosa soils are in Lodgepole Pine Woodland site.
Inclusions of Hazton soils are in the Shallow Igneous, 15
to 19 inch ppt., Foothills and Mountains Southeast range
site. Inclusions of Moslander soils are in the Subirrigated,
15 to 19 inch ppt., Foothills and Mountains Southeast
range site.

103—Alcova-Rock River sandy loams, 0 to
10 percent slopes

This map unit is on terraces and alluvial fans. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,700 to 7,200 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 38 to
41 degrees F, and the frost-free period is 90 to 110
days.

This unit is 50 percent Alcova sandy loam and 30
percent Rock River sandy loam. The components of this
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unit are so intricately intermingled that it was not practical
to map them separately.

Included in this unit are small areas of Cushool sandy
loam, Edlin fine sandy loam, Forelle loam, and Worfstone
sandy loam. Included areas make up 20 percent of the
total acreage.

The Alcova soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically light yellowish brown sandy loam
2 inches thick. The upper part of the subsoil is yellowish
brown sandy clay loam 11 inches thick. The next 12
inches is very pale brown gravelly sandy loam. The lower
part of the subsoil, to a depth of 60 inches or more, is
very pale brown very gravelly loam.

Permeability of the Alcova soils is moderate. Available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
severe.

The Rock River soils are very deep and well drained.
They formed in alluvium derived from various sources.
The surface layer is typically brown sandy loam 2 inches
thick. The upper 11 inches of the subsoil is yellowish
brown sandy clay loam. The lower part of the subsoil,
to a depth of 60 inches or more, is very pale brown fine
sandy loam. In some areas the surface layer is loamy
sand.

Permeability of the Rock River soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, thickspike wheatgrass, indian ricegrass,
threadleaf sedge, and big sagebrush. As the range
condition deteriorates, big sagebrush and rabbitbrush
increase in abundance. As the range condition further
deteriorates, annual forbs and cheatgrass invade. The
potential plant community produces about 1,200 pounds
of air-dry vegetation in normal years. Production ranges
from 1,500 pounds in favorable years to 700 pounds in
unfavorable years. This unit is poorly suited to livestock
watering ponds because of the seepage potential.

This map unit is in capability subclass Ve, nonirrigated.

The Alcova and Rock River soils are in the Sandy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Cushool, Edlin, and Worfstone soiis are in
the Shallow Sandy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Forelle soils are in the
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site.
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104—Alcova-Stunner complex, 3 to 15
percent slopes

This map unit is on terraces dissected by draws. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,000 to 7,200 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 39 to 43
degrees F, and the frost-free period is 90 to 110 days.

This unit is 45 percent Alcova sandy loam and 40
percent Stunner loam. The Alcova soils are on convex
slopes, and the Stunner soils are on concave slopes. The
components of this unit are so intricately intermingled it
was not practical to map them separately.

Included in this unit are small areas of Brownsto
gravelly loam on low ridges and draw side slopes;
Cragosen gravelly loam on draw side slopes; Forelle loam
on alluvial fans; and Worfstone sandy loam on small
buttes. Included areas make up 15 percent of the total
acreage.

The Alcova soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically pale brown sandy loam 4 inches
thick. The upper 12 inches of the subsoil is dark yellowish
brown sandy clay loam. The next 16 inches is yellowish
brown very gravelly loam. The lower part of the subsoil, to
a depth of 60 inches or more, is light brownish gray very
gravelly sand. In some areas the surface layer is loam.

Permeability of the Alcova soils is moderate in the
upper part of the subsoil and rapid in the lower part.
Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

The Stunner soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically brown loam 4 inches thick. The
upper 13 inches of the subsoil is yellowish brown clay
loam. The next 31 inches is pale brown and light yellowish
brown loam. The lower part of the subsoil, to a depth of
60 inches or more, is light yellowish brown coarse sand.
In some areas the surface layer is sandy loam.

Permeability of the Stunner soils is moderate in the
upper part of the subsoil and rapid in the lower part of the
subsoil. Available water capacity is high. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, bluebunch wheatgrass, mutton
bluegrass, needleandthread, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
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further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. This unit is poorly suited to livestock watering
ponds because of the seepage potential.

This map unit is in capability subclass Ve, nonirrigated.
The Alcova and Stunner soils are in the Loamy, 10 to
14 inch ppt., High Plains Southeast range site. inclusions

of Brownsto and Cragosen soils are in the Shallow
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Forelle soils are in the Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Worfstone soils are in the Shallow Sandy, 10 to 14 inch
ppt., High Plains Southeast range site.

105—Alflack-Foxton complex, 4 to 25
percent slopes

This map unit is on mountain slopes. The native
vegetation is mainly trees, grasses, and shrubs. Elevation
is 7,700 to 8,100 feet. The annual precipitation is 25 to 35
inches, the annual air temperature is 32 to 36 degrees F,
and the frost-free period is less than 70 days. Frost
commonly occurs during summer months.

This unit is 60 percent Alflack loamy fine sand and 25
percent Foxton fine sandy loam. The Alflack soils are on
convex and plane slopes of 4 to 25 percent, and the
Foxton soils are on concave and plane slopes of 4 to 10
percent. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are 10 percent very deep loamy
fine sand soils in swales and 5 percent shallow fine sand
soils in meadows.

The Alflack soils are moderately deep and well drained.
They formed in residuum derived dominantly from
sandstone. The surface is typically covered with a 1-inch-
thick layer of slightly decomposed pine needles and other
forest litter. The surface layer is light brownish gray loamy
fine sand 2 inches thick. The underlying material is
brownish yellow very channery loamy fine sand 20 inches
thick. Fractured sandstone is at a depth of 22 inches.

Permeability of the Alflack soils is rapid. Available water
capacity is very low. The effective rooting depth is 20 to
40 inches. Runoff is medium and the hazard of water
erosion is severe. The hazard of wind erosion is severe.

The Foxton soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived from sandstone and limestone. The surface is
typically covered with a 2-inch-thick layer of slightly
decomposed pine needles and other forest litter. The
surface layer is brown fine sandy loam 3 inches thick. The
subsurface layer is light yellowish brown cobbly loam 9
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inches thick. The subsoil is yellowish brown cobbly clay
22 inches thick. Hard fine grained sandstone is at a depth
of 34 inches.

Permeability of the Foxton soils is slow. Available water
capacity is low. The effective rooting depth is 20 to 40
inches. Runoff is medium and the hazard of water erosion
is moderate. The hazard of wind erosion is severe.

This unit is used for wildlife habitat, livestock grazing,
timber production, or for homesite development.

The potential plant community on the Alflack soils is
mainly lodgepole pine with an understory of spike fescue
and Oregongrape. The potential plant community on the
Foxton soils is mainly lodgepole pine and subalpine fir
with an understory of Oregongrape. In some areas the
present vegetation includes aspen. Production of
vegetation suitable for livestock grazing is limited mainly
by the tree canopy cover, which limits the understory
growth.

The Alflack soils are moderately well suited to the
production of lodgepole pine. The site index for lodgepole
pine ranges from 45 to 55. The Foxton soils are
moderately well suited to the production of lodgepole pine.
The site index for lodgepole pine ranges from 55 to 65.
The main concern in producing and harvesting timber is
slow regrowth due to the cold climate and short growing
season. The available water capacity of the Alflack soils
also limits productivity. After trees are harvested,
reforestation must be carefully managed to reduce
competition from undesirable understory plants. Trees are
subject to windthrow because of the limited rooting depth.

If this unit is used for homesite development, the main
limitations are the depth to bedrock, slope, and the large
stones in areas of the Alflack soils and the depth to
bedrock, restricted permeability, and the shrink-swell
potential in areas of the Foxton soils. Installation of septic
tank absorption lines in or on the bedrock is not
recommended due to the possibility of inadequate
filtration and contamination of ground water supplies.
Effluent from septic tank absorption fields can surface in
downslope areas and thus create a hazard to health.
Septic tank absorption fields of conventional size do not
function properly in the Foxton soils due to the restricted
permeability. The slope is a concern in installing septic
tank absorption fields. Absorption lines should be installed
on the contour. If buildings are constructed on the Foxton
soils, properly designed foundations and footings and
runoff diverted away from the buildings help to prevent the
structural damage caused by shrinking and swelling.

This map unit is in capability subclass Vs, nonirrigated.

The Alflack and Foxton soils are in woodland sites.
Inclusions of very deep loamy fine sand soils are in a
woodland site. Inclusions of shallow fine sand soils are in
the Very Shallow, 20+inch ppt., Mountains range site.
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106—Alflack-Irson-Foxton Variant complex,
3 to 20 percent slopes

This map unit is on mountains. The native vegetation is
mainly grasses, forbs, shrubs, and conifers. Elevation is
7,200 to 8,300 feet. The annual precipitation is 25 to 35
inches, the annual air temperature is 33 to 36 degrees F,
and the average frost-free period is less than 90 days.
Frost commonly occurs during summer months.

This unit is 55 percent Alflack flaggy sandy loam, 15
percent Irson very gravelly loam, and 15 percent Foxton
Variant loam. The Alflack soils are on mountainsides with
6 to 15 percent slopes, the Irson soils are on mountain
crests with 6 to 20 percent slopes, and the Foxton Variant
soils are on foot slopes with 3 to 8 percent slopes. The
components of this unit are so intricately intermingled that
it was not practical to map them separately.

Included in this unit are small areas of Adel loam in
aspen groves and Rock outcrop on mountain crests and
ledges. Also included are a few areas with slopes steeper
than 20 percent. Included areas make up 15 percent of
the total acreage.

The Alflack soils are moderately deep and well drained.
They formed in residuum derived dominantly from
sandstone. The surface is typically covered with a 1-inch-
thick layer of slightly decomposed pine needles and other
forest litter. The surface layer is grayish brown flaggy
sandy loam 2 inches thick. The upper 12 inches of the
underlying material is light gray very flaggy loamy sand.
The lower 12 inches is pale brown very flaggy loamy
sand. Fractured sandstone bedrock is at a depth of 26
inches.

Permeability of the Alflack soils is rapid. Available water
capacity is very low. The effective rooting depth is 20 to
40 inches. Runoff is slow and the hazard of water erosion
is moderate. The hazard of wind erosion is slight.

The Irson soils are very shallow or shallow and are well
drained. They formed in residuum derived dominantly
from conglomerate. The surface layer is typically pale
brown very gravelly loam 3 inches thick. The underlying
material is pale brown very gravelly loam 5 inches thick.
Hard conglomerate is at a depth of 8 inches. The Irson
soils have lighter colors than is allowed for the Irson
series, but this difference does not significantly affect the
use or behavior of the soils.

Permeability of the Irson soils is moderate. Available
water capacity is very low. The effective rooting depth is 8
to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

The Foxton Variant soils are deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from sandstone and conglomerate. The
surface is typically covered with a 1-inch-thick layer of
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partially decomposed pine needles and other forest litter.
The surface layer is brown loam 2 inches thick. The
upper 5 inches of the subsurface layei is very pale
brown very fine sandy loam. The lower 21 inches is

very pale brown very fine sandy loam and yellowish
brown loam. The subsoil is brown clay loam 18 inches
thick. Hard sandstone bedrock is at a depth of 46
inches. .

Permeability of the Foxton Variant soils is moderate.
Available water capacity is high. The effective rooting
depth is 40 to 50 inches. Runoff is slow and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

The Alflack and Foxton soils are used mainly for wildlife
habitat or for timber production. The Irson soils are used
mainly for livestock grazing and wildlife habitat.

The potential plant community on the Alflack soils is
mainly lodgepole pine, pine grass, and Oregongrape.
Production of vegetation suitable for livestock grazing is
limited mainly by the tree canopy cover, which limits the
understory growth.

The potential plant community on the Irson soils is
mainly bluebunch wheatgrass, ldaho fescue, slimstem
muhly, and threetip sagebrush. The potential plant
community produces about 900 pounds of air-dry
vegetation per acre in normal years. Production ranges
from 1,200 pounds in favorable years to 600 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity of the soils and the depth to bedrock.

The potential plant community on the Foxton Variant
soils is mainly lodgepole pine with an understory of ldaho
fescue, spike trisetum, and pine grass. Production of
vegetation suitable for livestock grazing is limited mainly
by the tree canopy cover, which limits the understory
growth.

The Alflack soils are moderately well suited to the
production of lodgepole pine. The site index for lodgepole
pine ranges from 45 to 50. The Foxton Variant soils are
well suited to the production of lodgepole pine. The site
index for lodgepole pine ranges from 60 to 70. The main
concern in producing and harvesting timber is slow
regrowth due to the cold climate and short growing
season. The available water capacity of the Alflack soils
also limits productivity. After trees are harvested,
reforestation must be carefully managed to reduce
competition from undesirable understory plants. Trees are
subject to windthrow because of the limited rooting depth.

The Alflack soils are in capability subclass Vs,
nonirrigated; the Irson soils are in capability subclass Vs,
nonirrigated; and the Foxton Variant soils are in capability
subclass Vle, nonirrigated.

The Alflack and Foxton Variant soils are in a woodland
site. The Irson soils are in the Shallow Igneous, 15 to 19
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inch ppt., Foothills and Mountains Southeast range site.
Inclusions of Adel soils are in a woodland site.

107—AlImy loam, 3 to 15 percent slopes

These very deep, well drained soils are on hillslopes.
They formed in slopewash alluvium derived dominantly
from sandstone and shale. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 7,100 to
7,400 feet. The annual precipitation is 12 to 14 inches, the
annual air temperature is 38 to 40 degrees F, and the
average frost-free period is 90 to 100 days.

The surface layer is typically reddish brown loam 3
inches thick. The upper part of the subsoll is reddish
brown loam 9 inches thick. The next 10 inches is reddish
brown clay loam. The lower 13 inches of the subsoil is
light reddish brown loam. The substratum is light reddish
brown ioam to a depth of 60 inches or more.

Included in this unit are 10 percent Fiveoh loam on
convex slopes, 10 percent Thermopolis loam on hill
crests, and 5 percent moderately deep soils similar to the
Almy soils.

Permeability of the Almy soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, mutton bluegrass, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. This unit is moderately suited to livestock watering
ponds because of the seepage potential and slope.

This map unit is in capability subclass Vle,
nonirrigated.

The Almy soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. Inciusions of Fiveoh
and moderately deep soils are in the Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Thermopolis soils are in the Shallow Loamy, 10 to 14 inch
ppt., High Plains Southeast range site.

108—Amodac loam, 2 to 12 percent slopes

These very deep, well drained soils are on hillslopes.
They formed in slopewash alluvium and residuum derived
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dominantly from sodic shale. The native vegetation is
mainly grasses and shrubs. Elevation is 5,000 to 5,800
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 120 to 130 days.

The surface layer is typically pale brown loam 3 inches
thick. The upper 8 inches of the subsoil is pale brown,
slightly saline loam. The lower 15 inches of the subsoil is
pale brown, very strongly alkaline, slightly saline clay
loam. The substratum, to a depth of 60 inches or more, is
pale brown, very strongly alkaline, moderately saline clay
loam.

Included in this unit are 5 percent Keyner loam and 5
percent Petrie clay loam on concave slopes.

Permeability of the Amodac soils is moderately slow.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas are used for irrigated hay and
pasture.

The potential plant community on these soils are
mainly western wheatgrass, needleandthread, prairie
junegrass, bluebunch wheatgrass, birdfoot sagebrush,
and gardner saltbush. As the range condition deteriorates,
birdfoot sagebrush and prairie junegrass increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 700 pounds of air-dry vegetation in normal years.
Production ranges from 900 pounds in favorable years to
500 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
alkalinity and salinity of the soils. Loss of the surface layer
results in a severe decrease in productivity and in the
potential of the unit to produce plants suitable for grazing.

If this unit is used for irrigated hay and pasture, the
main limitations are the salinity and alkalinity of the soils.
The slope is also a concern in the more sloping areas. To
maximize production species of plants that tolerate saline
and alkaline soils should be planted. Irrigation water
should be applied at a rate that ensures optimum
production without excessive deep percolation. Deep
percolation of irrigation water can cause saline seeps
downslope. Applications of irrigation water should be
adjusted to the available water capacity and water intake
rate of the soils and the crop needs. Sprinkler irrigation is
the most suitable method of applying water. Although not
as efficient or effective, the contour ditch method can be
used if the ditches are designed to adequately apply the
water without excessive deep percolation.

This map unit is in capability subclass Vls, irrigated and
nonirrigated.

The Amodac soils are in the Saline Loamy, 10 to 14
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inch ppt., High Plains Southeast range site. Inclusions of
Keyner soils are in the Loamy, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of Petrie soils are
in the Impervious Clay, 10 to 14 inch ppt., High Plains
Southeast range site.

109—Amodac-Keyner complex, 2 to 12
percent slopes

This map unit is on hillslopes. The native vegetation is
mainly grasses. Elevation is 5,300 to 6,100 feet. The
annual precipitation is 10 to 14 inches, the annual air
temperature is 44 to 49 degrees F, and the frost-free
period is 110 to 130 days.

This unit is 50 percent Amodac fine sandy loam and 40
percent Keyner sandy clay loam. The Amodac soils are
on convex slopes, and the Keyner soils are on concave
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are Arvada clay loam on alluvial
fans and Orella clay loam on hill crests. Also included are
small areas of Rock outcrop on hillslopes. Inciuded areas
make up 10 percent of the total acreage.

The Amodac soils are very deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from sodic shale. The surface layer is typically
pale brown fine sandy loam 4 inches thick. The upper 3
inches of the subsoil is yellowish brown, slightly saline
sandy clay loam; the next 8 inches is light brownish gray,
strongly alkaline, slightly saline loam; and the lower 11
inches of the subsoil is light brownish gray, very strongly
alkaline, slightly saline sandy clay loam. The substratum,
to a depth of 60 inches or more, is grayish brown, very
strongly alkaline, moderately saline sandy clay loam. In
some areas the surface layer is sandy clay loam, loam, or
clay loam.

Permeability of the Amodac soils is moderately slow.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is severe.

The Keyner soils are very deep and well drained. They
formed in slopewash alluvium derived dominantly from
sodic shale. The surface layer is typically grayish brown
sandy clay loam 2 inches thick. The upper 11 inches of
the subsoil is grayish brown clay loam. The lower 10
inches of the subsaoil is light grayish brown, very strongly
alkaline, slightly saline clay loam. The substratum, to a
depth of 60 inches or more, is light grayish brown, very
strongly alkaline, moderately saline sandy clay loam. In
some areas the surface layer is sandy loam.

Permeability of the Keyner soils is slow. Available water
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capacity is high. The effective rooting depth is 60 inches
or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Amodac soils is
mainly western wheatgrass, needleandthread, prairie
junegrass, bluebunch wheatgrass, birdfoot sagebrush,
and gardner saltbush. As the range condition deteriorates,
birdfoot sagebrush and prairie junegrass increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 700 pounds of air-dry vegetation in normal years.
Production ranges from.900 pounds in favorable years to
500 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing on the Amodac
soils is limited by the salinity and alkalinity. Loss of the
surface layer results in a severe decrease in productivity
and in the potential of the soils to produce plants suitable
for livestock grazing.

The potential plant community on the Keyner soils is
mainly western wheatgrass, nreedleandthread, bluebunch
wheatgrass, and big sagebrush. The potential plant
community produces about 1,100 pounds of air-dry
vegetation per acre. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soils to
produce plants suitable for grazing.

The Amodac soils are in capability subclass Vs,
nonirrigated. The Keyner soils are in capability subclass
IVs, nonirrigated.

The Amodac soils are in the Saline Loamy, 10 to 14
inch ppt., High Plains Southeast range site. The Keyner
soils are in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Orella and Arvada
soils are in the Impervious Clay, 10 to 14 inch ppt., High
Plains Southeast range site.

110—Aquic Ustifluvents, saline, 0 to 3
percent slopes

These very deep, somewhat poorly drained soils are on
flood plains and in basins. They formed in alluvium
derived from sedimentary rocks. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 5,200 to
6,500 feet. The annual precipitation is 7 to 14 inches, the
annual air temperature is 42 to 49 degrees F, and the
frost-free period is 110 to 130 days.

These soils are highly stratified to a depth of 60 inches
or more. Texture throughout the profile ranges from clay
to loamy sand. The soils commonly are strongly saline
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and strongly alkaline or very strongly alkaline. The
physical and chemical properties of these soils vary
greatly within short distances. Onsite evaluations are
necessary to determine the limitations of these soils for
specific uses. Most uses are limited by the wetness,
flooding, salinity, and alkalinity of the soils.

Included in this unit are small areas of Arvada fine
sandy loam on alluvial fans, Draknab loamy sand in
slightly elevated areas, and Slickspots in microbasins.
Included areas make up 30 percent of the total acreage.

Permeability of the Aquic Ustifluvents is slow to rapid.
Available water capacity is low. The effective rooting
depth is 60 inches or more for plants that can tolerate
wet, saline, and alkaline soils, but it is 12 to 24 inches for
plants that cannot tolerate them. Runoff is slow and the
hazard of water erosion is slight. A water table is at a
depth of 12 to 24 inches from April through June and is at
a depth of 20 to 40 inches the remainder of the year.
These soils are subject to occasional, brief periods of
flooding in spring and early summer.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for irrigated hay
and pasture.

The potential plant community on this unit is mainly
alkali sacaton, basin wildrye, alkali bluegrass, and
greasewood. As the range condition deteriorates, inland
saltgrass and greasewood increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 3,000 pounds
of air-dry vegetation in normal years. Production ranges
from 3,400 pounds in favorable years to 2,500 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the salinity and alkalinity
of the soils. If the plant cover is disturbed, gullying,
streambank cutting, and sheet erosion may occur when
the soils are flooded. Grazing should be delayed until the
soils have drained sufficiently and are firm enough to
withstand trampling by livestock.

If this unit is used for irrigated hay and pasture, the
main limitations are the salinity, alkalinity, and wetness. To
maximize production species of plants that tolerate saline
and alkaline soils with a high water table should be
planted. Grazing when the soil surface is wet resuits in
compaction of the surface layer and reduces the water
infiltration rate.

This map unit is in capability subclass Vls, nonirrigated
and irrigated.

The Aquic Ustifluvents are in the Saline Subirrigated,
10 to 14 inch ppt., High Plains Southeast range site.
Inclusions of Arvada soils are in the Impervious Clay, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Draknab soils are in the Sands, 10 to 14 inch
ppt., High Plains Southeast range site.
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111—Aquic Ustifluvents, saline-Orpha
complex, undulating

This map unit is on flood plains and in basins that have
interspersed dunes. The slope is 0 to 9 percent. The
native vegetation is mainly grasses. Elevation is 5,400 to
5,600 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature js 46 to 48 degrees F, and the
frost-free period is 120 to 130 days.

This unit is 50 percent Aquic Ustifluvents and 35
percent Orpha sand. The Aquic Ustifiuvents are on flood
plains with 0 to 6 percent slopes and the Orpha soils are
on stable dunes with 3 to 9 percent slopes. The
components of this unit are so intricately intermingled that
it was not practical to map them separately.

Included in this unit are 10 percent Vonalee loamy sand
on foot slopes of dunes and 5 percent water in blowouts
and stream channels.

The Aquic Ustifluvents are very deep and somewhat
poorly drained. They formed in alluvium derived from
various sources. These soils are highly stratified to a
depth of 60 inches or more. Texture throughout the profile
ranges from clay to loamy sand. They commonly are
strongly saline and strongly alkaline or very strongly
alkaline. The physical and chemical properties of these
soils vary greatly within short distances. Onsite
evaluations are necessary to determine the limitations of
these soils for specific uses. Most uses are limited by the
wetness, flooding, salinity, and alkalinity of the soils.

Permeability of the Aquic Ustifluvents is slow to rapid.
Available water capacity is low. The effective rooting
depth is 60 inches or more for plants that can tolerate
wet, saline, and alkaline soils, but it is 12 to 24 inches for
plants that cannot tolerate them. Runoff is slow and the
hazard of water erosion is slight. A water table is at a
depth of 12 to 24 inches from April through June and is at
a depth of 20 to 40 inches the remainder of the year.
These soils are subject to a rare hazard of flooding in the
spring and early summer.

The Orpha soils are very deep and excessively
drained. They formed in eolian deposits derived
dominantly from sandstone. The surface layer is typically
yellowish brown sand 4 inches thick. The upper 14 inches
of the underlying material is light yellowish brown loamy
sand, the next 22 inches is very pale brown loamy sand,
and the lower part, to a depth of 60 inches or more, is
pale brown sand.

Permeability of the Orpha soils is very rapid. Available
water capacity is low. The effective rooting depth is 60
inches or mare. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Aquic

33

Ustifluvents is mainly alkali sacaton, inland saltgrass, and
Nuttall alkaligrass. As the range condition deteriorates,
greasewood and inland saltgrass increase in abundance.
As the range condition further deteriorates, annual
grasses invade. The potential plant community produces
about 3,000 pounds of air-dry vegetation in normal years.
Production ranges from 3,500 pounds in favorable years
to 2,500 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
salinity and alkalinity of the soils. Grazing should be
delayed until the soils have drained sufficiently and are
firm enough to withstand trampling by livestock.

The potential plant community on the Orpha soils is
mainly prairie sandreed, needleandthread, sand bluestem,
and Indian ricegrass. As the range condition deteriorates,
unpalatable forbs increase in abundance. As the range
condition further deteriorates, annuals and broom
snakeweed invade. The potential plant community
produces about 1,400 pounds of air-dry vegetation in
normal years. Production ranges from 1,700 pounds in
favorable years to 900 pounds in unfavorable years.
These soils are poorly suited to livestock wateting ponds
because of the seepage potential.

The Aquic Ustifluvents are in capability subclass Vls,
nonirrigated. The Orpha soils are in capability subclass
Vle, nonirrigated.

The Aquic Ustifluvents are in the Saline Subirrigated,
10 to 14 inch ppt., Northern Plains range site. The Orpha
soils are in the Sands, 10 to 14 inch ppt., Northern Plains
range site. Inclusions of Vonalee soils are in the Sandy,
10 to 14 inch ppt., Northern Plains range site.

112—Arvada-Absted-Slickspots complex, 0
to 6 percent slopes

This map unit is on aliuvial fans and low terraces. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 5,000 to 6,000 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 44 to 49
degrees F, and the frost-free period is 110 to 130 days.

This unit is 35 percent Arvada clay loam, 30 percent
Absted clay loam, and 15 percent Slickspots. The Arvada
soils are in areas with 0 to 3 percent slopes, the Absted
soils are in areas with 0 to 6 percent slopes, and
Slickspots are in microbasins. The components of this unit
are so intricately intermingled that it was not practical to
map them separately.

Included in this unit are Keyner sandy clay loam on low
hummocks and Silhouette clay loam intermixed with the
Absted soils. Also included are small areas of Cadoma
clay loam and Orella clay loam. Included areas make up
20 percent of the total acreage.

The Arvada soils are very deep and well drained. They
formed in alluvium derived dominantly from sodic shale.
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The upper 1 inch of the surface layer is typically light
brownish gray clay loam. The next 2 inches is light olive
brown clay loam. The upper 10 inches of the subsoil is
grayish brown, very strongly alkaline clay. The next 12
inches is light brownish gray, very strongly alkaline,
moderately saline clay. The lower part of the subsoil, to a
depth of 42 inches, is olive gray, moderately alkaline,
strongly saline clay containing many threads and seams
of gypsum. The substratum, to a depth of 60 inches or
more, is olive gray, strongly alkaline, strongly saline clay.
In some areas the surface layer is fine sandy loam.

Permeability of the Arvada soils is very slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more for plants that can tolerate saline and
alkaline soils, but it is 10 to 15 inches for plants that
cannot tolerate them. Runoff is slow and the hazard of
water erosion is slight. The hazard of wind erosion is
moderate.

The Absted soils are very deep and well drained. They
formed in alluvium derived dominantly from sodic shale.
The surface layer is typically light brownish gray clay loam
2 inches thick. The upper 10 inches of the subsoil is light
olive brown clay. The next 4 inches is light brownish gray,
strongly alkaline, moderately saline clay. The next part, to
a depth of 27 inches, is light brownish gray, very strongly
alkaline, moderately saline clay loam. The lower part of
the subsoil, to a depth of 39 inches, is grayish brown,
strongly alkaline, moderately saline clay loam containing
common threads of gypsum. The substratum, to a depth
of 60 inches or more, is grayish brown, strongly alkaline,
moderately saline clay loam. In some areas the surface
layer is loam.

Permeability of the Absted soils is slow. Available water
capacity is moderate. The effective rooting depth is 60
inches or more for plants that can tolerate saline and
alkaline soils, but it is 10 to 20 inches for plants that
cannot tolerate them. Runoff is slow and the hazard of
water erosion is slight. The hazard of wind erosion is
moderate.

Slickspots are areas of clayey, very strongly alkaline
soils that support little or no vegetation. The alkalinity of
these areas severely limits most agricultural uses.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Arvada soils is
mainly western wheatgrass, bottlebrush squirreltail, Indian
ricegrass, birdfoot sagebrush, and gardner saltbush. As
the range condition deteriorates, birdfoot sagebrush
increases. As the range condition further deteriorates,
annual forbs invade. The potential plant community
produces about 500 pounds of air-dry vegetation in
normal years. Production ranges from 700 pounds in
favorable years to 350 pounds in unfavorable years.
Production of vegetation suitable for livestock grazing is

Soil Survey

limited by the salinity and alkalinity of the soils. Loss of
the surface layer results in a severe decrease in
productivity and in the potential of the soils to produce
plants suitable for grazing.

The potential plant community on the Absted soils is
mainly western wheatgrass, needleandthread, green
needlegrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. Loss of the surface
layer results in a severe decrease in productivity and in
the potential of the soils to produce plants suitable for
grazing.

The Arvada soils are in capability subclass Vis,
nonirrigated; the Absted soils are in capability subclass
IVs, nonirrigated; and Slickspots are in capability class
VIIl, nonirrigated.

The Arvada soils are in the Impervious Clay, 10 to 14
inch ppt., High Plains Southeast range site. The Absted
soils are in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Cadoma and Orella
soils are in the Impervious Clay, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of Keyner soils are
in the Loamy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Silhouette soils are in the Clayey,
10 to 14 inch ppt., High Plains Southeast range site.

113—Arvada, runon-Slickspots complex, 0
to 3 percent slopes

This map unit is on hummocky low terraces. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 5,300 to 6,400 feet. The annual precipitation is 7 to 9
inches, the annual air temperature is 44 to 49 degrees F,
and the frost-free period is 110 to 130 days.

This unit is 60 percent Arvada loam and 25 percent
Slickspots. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are 5 percent Absted fine sandy
loam; and 10 percent Petrie clay loam, dry with Petrie
clay loam.

The Arvada soils are very deep and well drained. They
formed in alluvium derived dominantly from sodic shale.
The surface layer is typically light brownish gray loam 3
inches thick. The upper 9 inches of the subsoil is light
olive brown, very strongly alkaline silty clay. The next 25
inches of the subsoil is brown, very strongly alkaline,
moderately saline silty clay. The substratum, to a depth of
60 inches or more, is light olive brown, strongly alkaline,
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strongly saline silty clay loam. In some areas the surface
layer is clay or clay loam.

Permeability of the Arvada soils is very slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more for plants that tolerate alkaline and
saline soils, but it is 10 to 20 inches for plants that cannot
tolerate them. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is moderate.

Slickspots are areas of clayey, very strongly alkaline
soils that support little or no vegetation. The alkalinity of
the soils in these areas severely limits most agricultural
uses.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Arvada soils is
mainly greasewood, inland saltgrass, alkali sacaton, basin
wildrye, bottlebrush squirreltail, and western wheatgrass.
As the range condition deteriorates, greasewood and
inland saltgrass increase in abundance. As the range
condition further deteriorates, annuals invade. The
potential plant community produces about 1,200 pounds
of air-dry vegetation in normal years. Production ranges
from 1,600 pounds in favorable years to 700 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the salinity and alkalinity
of the soils. Loss of the surface layer resuits in a severe
decrease in productivity and in the potential of the soils to
produce plants suitable for grazing.

The Arvada soils are in capability subclass VIs,
neonirrigated, and Slickspots are in capability class VIII,
nonirrigated.

The Arvada soils are in the Saline Lowland, 5 to 9 inch
ppt., Wind River Basin range site. Inclusions of Absted
soils are in the Loamy, 5 to 9 inch ppt., Wind River Basin
range site. Inclusions of Petrie clay loam, dry, soils are in
the Saline Upland, 5 to 9 inch ppt., Wind River Basin
range site. Inclusions of Petrie clay loam soils are in the
Impervious Clay, 5 to 9 inch ppt., Wind River Basin range
site.

114—Bachus-Nathrop complex, 4 to 20
percent slopes

This map unit is on mountain dip slopes. The native
vegetation is mainly grasses and shrubs. Eievation is
7,500 to 9,000 feet. The annual precipitation is 1510 19
inches, the annual temperature is 33 to 36 degrees F, and
the frost-free period is less than 80 days. Frost commonly
occurs during summer months.

This unit is 45 percent Bachus loam and 30 percent
Nathrop stony loam. The Bachus soils are on lower
portions of dip slopes and the Nathrop soils are on upper
portions of dip slopes. The components of this unit are so
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intricately intermingled that it was not practical to map
them separately.

Included in this unit are 10 percent Nielsen sandy loam
on dip slopes and ridge crests; 5 percent very deep or
deep flaggy clay soils on dip slopes and in swales; and 10
percent sandstone Rock outcrop on ridge crests.

The Bachus soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived from quartzitic sandstone. The surface layer is
typically very dark grayish brown loam 5 inches thick. The
upper 6 inches of the subsoil is dark grayish brown loam.
The next 8 inches is dark grayish brown clay loam. The
lower 14 inches of the subsoil is brown stony clay loam.
Hard fractured quartzitic sandstone is at a depth of 33
inches.

Permeability of the Bachus soils is moderate. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is rapid and the hazard of water erosion
is severe. The hazard of wind erosion is moderate.

The Nathrop soils are moderately deep and well
drained. They formed in residuum derived dominantly
from quartzitic sandstone. The surface layer is typically
dark grayish brown stony loam 6 inches thick. The upper
5 inches of the subsoil is dark grayish brown very stony
clay loam. The next 16 inches is dark brown very stony
clay loam. The lower part of the subsoil is pale brown very
stony clay loam 9 inches thick. Fractured quartzitic
sandstone is at a depth of 36 inches.

The Nathrop soils in this map unit do not have a
horizon which contains calcium carbonate and thus are
outside the characteristics allowed for the Nathrop series.
This difference does not significantly affect the use and
behavior of the soils.

Permeability of the Nathrop soils is moderate. Available
water capacity is very low. The effective rooting depth is
20 to 40 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Bachus soils is
mainly Columbia needlegrass, spike fescue, ldaho fescue,
bluebunch wheatgrass, and big sagebrush. As the range
condition deteriorates, big sagebrush and rabbitbrush
increase in abundance. As the range condition further
deteriorates, cheatgrass, gumweed, Canada thistle, and
stickseed invade. The potential plant community produces
about 1,350 pounds of air-dry vegetation in normal years.
Production ranges from 1,600 pounds in favorable years
to 1,100 pounds in unfavorable years. These soils are
poorly suited to livestock watering ponds because of the
depth to bedrock and the slope.

The potential plant community on the Nathrop soils is
mainly ldaho fescue, Columbia needlegrass, spike fescue,
prairie junegrass, bluebunch wheatgrass, western
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wheatgrass, and big sagebrush. As the range condition
deteriorates, sagebrush increases. As the range condition
further deteriorates, cheatgrass, goldenweed, gumweed,
and stickseed invade. The potential plant community
produces about 850 pounds of air-dry vegetation in
normal years. Production ranges from 1,000 pounds in
favorable years to 500 pounds in unfavorable years. The
production of vegetation suitable for grazing is limited by
the available water capacity and the content of rock
fragments in the soils. These soils are poorly suited to
livestock watering ponds because of the depth to bedrock
and the slope.

This unit is in capability subclass Vle, nonirrigated.

The Bachus soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site. The Nathrop
soils are in the Shallow Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
Nielsen soils are in the Very Shallow, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
very deep or deep, flaggy clay soils are in the Loamy, 15
to 19 inch ppt., Foothills and Mountains East range site.

115—Bachus-Clayburn association,
undulating

This map unit is on hills in broad mountain valleys. The
slope is 2 to 15 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 7,000 to 8,500
feet. The annual precipitation is 15 to 19 inches, the
annual air temperature is 32 to 37 degrees F, and the
frost-free period is less than 80 days. Frost commonly
occurs during summer months.

This unit is 60 percent Bachus loam and 25 percent
Clayburn loam. The Bachus soils are on convex slopes
with 5 to 15 percent slopes, and the Clayburn soils are in
concave slopes with 2 to 6 percent slopes.

Included in this unit are 10 percent Moslander loam
adjacent to wet drainageways and springs and 5 percent
Woosley loam on foot slopes.

The Bachus soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from quartzitic sandstone. The surface
layer is typically very dark gray loam 4 inches thick. The
subsoil is dark grayish brown clay loam 12 inches thick.
The substratum is brown cobbly clay loam 6 inches thick.
Hard fractured sandstone is at a depth of 22 inches. In
some areas 10 to 20 percent of the surface is covered
with cobbles or stones.

Permeability of the Bachus soils are moderate.
Available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

The Clayburn soils are very deep and well drained.

Soil Survey

They formed in alluvium derived dominantly from
quartzitic sandstone. The surface layer is typically very
dark grayish brown loam 5 inches thick. The upper 11
inches of the subsoil is dark gray loam. The lower 21
inches of the subsoil is yellowish brown clay loam. The
substratum, to a depth of 60 inches or more, is pale
brown sandy clay loam.

Permeability of the Clayburn soils are moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on this unit is mainly
Idaho fescue, Columbia needlegrass, bluebunch
wheatgrass, spike fescue, and big sagebrush. As the
range condition deteriorates, big sagebrush and
rabbitbrush increase in abundance. As the range condition
further deteriorates, cheatgrass, gumweed, Canada
thistle, and stickseed invade. The potential plant
community produces about 1,350 pounds of air-dry
vegetation in normal years. Production ranges from 1,600
pounds in favorable years to 1,100 pounds in unfavorable
years. The Bachus soils are poorly suited to livestock
watering ponds because of the depth to bedrock and the
slope. The Clayburn soils are moderately suited to
livestock watering ponds because of seepage and the
slope.

This map unit is in capability subclass Vle,
nonirrigated.

The Bachus and Clayburn soils are in the Loamy, 15 to
19 inch ppt., Foothills and Mountains East range site.
Inclusions of Moslander soils are in the Subirrigated, 15 to
19 inch ppt., Foothills and Mountains East range site.

116—Bachus-Pagosa association, 4 to 20
percent slopes

This map unit is on mountain dip slopes. The native
vegetation is mainly grasses, shrubs, and coniferous
trees. Elevation is 8,000 to 9,000 feet. The annual
precipitation is 20 to 25 inches, the annual air temperature
is 33 to 35 degrees F, and the frost-free period is less
than 80 days. Frost commonly occurs during summer
months.

This unit is 45 percent Bachus loam and 35 percent
Pagosa loam. The Bachus soils are in open meadow
areas and the Pagosa soils are in the woodland areas.

Included in this unit are 5 percent very stony clay soils
intermixed with the Pagosa soils, 5 percent very stony
loam soils intermixed with the Bachus soils, and 10
percent sandstone Rock outcrop on ridge crests.

The Bachus soils are moderately deep and well
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drained. They formed in slopewash alluvium and residuum
derived dominantly from quartzitic sandstone. Stones and
boulders typically cover 2 to 10 percent of the surface.
The surface layer is dark brown loam 4 inches thick. The
upper 13 inches of the subsaoil is dark brown loam. The
lower 6 inches of the subsoil is yellowish brown clay loam.
Hard fractured quartzitic sandstone is at a depth of 23
inches.

Permeability of the Bachus soils is moderate. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is rapid and the hazard of water erosion
is severe. The hazard of wind erosion is moderate.

The Pagosa soils are deep and well drained. They
formed in slopewash alluvium and colluvium derived
dominantly from quartzitic sandstone. The surface is
typically covered with a 1-inch-thick layer of slightly
decomposed pine needles and other forest litter. The
surface layer is very dark grayish brown loam 8 inches
thick. The subsurface layer is brown loam 7 inches thick.
The next layer is brown cobbly clay loam 8 inches thick.
The subsoil is brown cobbly clay 20 inches thick. The
substratum is light brown cobbly clay loam 8 inches thick.
Hard fractured quartzitic sandstone is at a depth of 51
inches.

Permeability of the Pagosa soils is slow. Available
water capacity is high. The effective rooting depth is 40 to
60 inches. Runoff is medium and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Bachus soils are used mainly for livestock grazing
and wildlife habitat. The Pagosa soils are used mainly for
wildlife habitat with a few areas used for livestock grazing
or for timber production.

The potential plant community on the Bachus soils is
mainly Columbia needlegrass, Idaho fescue, spike fescue,
bluebunch wheatgrass, and big sagebrush. As the range
condition deteriorates, big sagebrush and rabbitbrush
increase in abundance. As the range condition further
deteriorates, cheatgrass, gumweed, Canada thistle, and
stickseed invade. The potential plant community produces
about 1,350 pounds of air-dry vegetation in normal years.
Production ranges from 1,600 pounds in favorable years
to 1,100 pounds in unfavorable years. The Bachus soils
are limited for livestock watering ponds because of the
depth to bedrock and the slope.

The potential plant community on the Pagosa soils is
mainly lodgepole pine and Douglas-fir with an understory
of Idaho fescue and pine grass. Production of vegetation
suitable for livestock grazing is limited mainly by the tree
canopy cover, which hinders the understory growth.

The Pagosa soils are moderately well suited to the
production of lodgepole pine. The site index for lodgepole
pine ranges from 60 to 70. The main concern in producing
and harvesting timber is slow regrowth. After trees are
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harvested, reforestation must be carefully managed to
reduce competition from undesirable understory plants.

This map unit is in capability subclass Vie,
nonirrigated.

The Bachus soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site. The Pagosa soils
are in a woodland site. Inclusions of very stony clay soils
are in a woodland site. Inclusions of very stony loam soils
are in the Loamy, 15 to 19 inch ppt., Foothills and
Mountains East range site.

117—Badland

Badiand is an area of moderately steep to very steep
barren land with high densities of well integrated drainage
networks. This unit consists mainly of exposures of
interbedded soft shale, siltstone, and fine grained
sandstone.

Included in this unit are small pockets of shallow to
deep soils, with varying amounts of vegetation, making up
10 percent of the total acreage.

This unit is used mainly for shelter by livestock,
antelope, deer, small mammals, and birds.

These areas yield large amounts of sediment during
high intensity rain storms.

This map unit is in capability class VIILI.

118—Badwater-Rubble land association,
moderately steep

This map unit is on valley sides below quanzitic
sandstone escarpments. The slope is 8 to 30 percent.
The native vegetation is mainly grasses and shrubs.
Elevation is 7,000 to 8,800 feet. The annual precipitation
is 15 to 19 inches, the annual air temperature is 32 to 35
degrees F, and the frost-free period is less than 80 days.
Frost commonly occurs during the summer months.

This unit is 65 percent Badwater bouldery loam and 20
percent Rubble land. The Badwater soils are on colluvial
slopes with 8 to 30 percent slopes and Rubble land is at
the base of Rock outcrop ledges or near springs and
drainageways.

Included in this unit is 10 percent poorly drained
bouldery loam soils in drainageways. Also included in the
areas of Rubble land is 5 percent very shallow loam soils.

The Badwater soils are very deep and well drained.
They formed in colluvium derived dominantly from
quartzitic sandstone. The surface layer is typically dark
brown bouldery loam 6 inches thick. The upper 18 inches
of the subsoil is dark brown very bouidery clay loam. The
lower 11 inches of the subsoil is yellowish brown
extremely bouldery clay loam. The substratum, to a depth
of 60 inches or more, is yellowish brown extremely
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bouldery loam. In some areas the surface layer is very
bouldery loam.

Permeability of the Badwater soils is moderate.
Available water capacity is very low. The effective rooting
depth is 60 inches or more. Runoff is rapid and the hazard
of water erosion is severe. The hazard of wind erosion is
slight.

Rubble land is an area of loose colluvial boulders and
stones. The voids between the stones and boulders are
free of soil material. These areas support little or no
vegetation.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Badwater soils is
mainly Columbia needlegrass, Idaho fescue, bluebunch
wheatgrass, western wheatgrass, spike fescue, and
prairie junegrass. As the range condition deteriorates,
sagebrush increases. As the range condition further
deteriorates, cheatgrass, gumweed, Canada thistle, and
stickseed invade. The potential plant community produces
about 950 pounds of air-dry vegetation in normal years.
Production ranges from 1,100 pounds in favorable years
to 600 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and the content of rock
fragments in the soils. The Badwater soils are poorly
suited to livestock watering ponds because of the content
of stones and boulders and slope. The use of mechanical
equipment to remove brush species is not practical due to
the presence of boulders on the surface.

The Badwater soils are in capability subclass Vils,
nonirrigated, and in the Coarse Upland, 15 to 19 inch
ppt., Foothills and Mountains East range site. Rubble
land is in capability class VIIi. Inclusions of very shallow
loam soils are in the Very Shallow, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
poorly drained bouldery loam soils are in the Subirrigated,
15 to 19 inch ppt., Foothills and Mountains East range
site.

119—Barnum-Redbank fine sandy loams, 0
to 3 percent slopes

This map unit is on flood plains. The native vegetation
is mainly grasses and shrubs. Elevation is 5,600 to 6,100
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F and the
frost-free period is 110 to 120 days.

This unit is 55 percent Barnum fine sandy loam and 30
Redbank fine sandy loam. The components of this unit
are so intricately intermingled that it was not practical to
map them separately.

Soil Survey

Included in this unit are 5 percent Buffcreek gravelly
loam, 5 percent Roughlock loam on stream terraces, and
5 percent Typic Fluvaquents adjacent to stream channels.

The Barnum soils are very deep and well drained. They
formed in stratified alluvium derived dominantly from
sandstone, siltstone, and shale. The surface layer is
typically reddish brown fine sandy loam 7 inches thick.
The underlying material, to a depth of 60 inches or more,
is light reddish brown loam stratified with thin layers of
loamy fine sand and silty clay loam.

Permeability of the Barnum soils are moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
severe. These soils are subject to occasional flooding for
brief periods of time from Aprii through July.

The Redbank soils are very deep and somewhat
excessively drained. They formed in alluvium derived
dominantly from sandstone, siltstone, and shale. The
surface layer is typically brown fine sandy loam 6 inches
thick. The underlying material, to a depth of 60 inches or
more, is light reddish brown sandy loam stratified with thin
layers of loamy sand and fine sandy loam.

Permeability of the Redbank soils is moderately rapid.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow and the
hazard of water erosion is slight. The hazard of wind
erosion is severe. These soils are subject to occasional
flooding for brief periods of time from April through July.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, green needlegrass, basin wildrye,
and silver sagebrush. As the range condition deteriorates,
silver sagebrush, rubber rabbitbrush, and snowberry
increase in abundance. As the range condition further
deteriorates, annuals invade. The potential plant
community produces about 2,500 pounds of air-dry
vegetation in normal years. Production ranges from 3,000
pounds in favorable years to 2,000 pounds in unfavorable
years. The Barnum soils are only moderately well suited
to livestock watering ponds because of the seepage
potential. The Redbank soils are poorly suited to livestock
watering ponds because of the seepage potential.

This map unit is in capability subclass Ve, nonirrigated.

The Barnum and Redbank soils are in the Lowland, 10
to 14 inch ppt., Northern Plains range site. Inclusions of
Buffcreek soils are in the Shallow Loamy, 10 to 14 inch
ppt., Northern Plains range site. Inclusions of Roughlock
soils are in the Loamy, 10 to 14 inch ppt., Northern Plains
range site. Inclusions of Typic Fluvaquents are in the
Subirrigated, 10 to 14 inch ppt., Northern Plains range
site.
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120—Bateson loam, 0 to 6 percent slopes

These very deep, well drained soils are on plateaus.
They formed in alluvium or eolian deposits overlying
material derived from tuffaceous conglomerate. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,700 to 7,500 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 37 to 42
degrees F, and the frost-free period is 90 to 110 days.

The surface layer is typically brown loam 3 inches
thick. The upper 3 inches of the subsoil is dark yellowish
brown loam. The next 6 inches is yellowish brown clay
loam. The lower 6 inches of the subsoil is yellowish brown
sandy clay loam. The substratum, to a depth of 60 inches
or more, is light yellowish brown very gravelly coarse
sandy loam. In some areas the surface layer is sandy
loam.

Included in this unit are 5 percent Diamondville loam on
plateau breaks and 10 percent Whiteriver loam in swales.

Permeability of the Bateson soils is moderately slow in
the subsoil and moderately rapid in the substratum.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow and the
hazard of water erosion is slight. The hazard of wind
erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. These soils are
poorly suited to livestock watering ponds because of the
seepage potential.

This map unit is in capability subclass Ve, nonirrigated.
Itis in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

121—Bessemer sandy loam, 1 to 10 percent
slopes

These very deep, well drained soils are on pediments.
They formed in alluvium derived from various sources.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 5,500 to 6,500 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 44 to 49 degrees F, and the frost-free period is 110 to
130 days.

The surface layer is typically brown sandy loam 2
inches thick. The upper part of the subsoil is yellowish
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brown clay loam 11 inches thick. The lower part of the
subsoil, to a depth of 60 inches or more, is pale brown
very gravelly sandy clay loam.

Included in this unit are 10 percent Absted fine sandy
loam and 5 percent Forkwood loam in swales.

Permeability of the Bessemer soils is slow. Available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, and big
sagebrush. As the range condition deteriorates, big
sagebrush and blue grama increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 1,100 pounds
of air-dry vegetation in normal years. Production ranges
from 1,400 pounds in favorable years to 600 pounds in
unfavorable years. This unit is moderately well suited to
livestock watering ponds because of seepage potential.

This map unit is in capability subclass Ve, nonirrigated.
It is in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

122—Bessemer gravelly clay loam, 1 to 8
percent slopes

These very deep, well drained soils are on pediments
(fig. 3). They formed in alluvium derived from various
sources. The native vegetation is mainly grasses and
shrubs. Elevation is 5,700 to 6,500 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 44 to 49 degrees F, and the frost-free period is 110 to
120 days.

About 20 percent of the surface is typically covered
with gravel and cobbles. The surface layer is dark
yellowish brown gravelly clay loam 2 inches thick. The
upper 7 inches of the subsoil is yellowish brown gravelly
clay. The next 5 inches is yellowish brown gravelly clay
loam. The lower part of the subsoil, to a depth of 60
inches or more, is pale brown very cobbly loam.

Included in this unit are 5 percent Copeman loam
intermixed with Bessemer soils and 10 percent very
cobbly clay loam soils on breaks and knolls.

Permeability of this Bessemer soils is slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat. It is also used for irrigated hay and pasture
or for homesite deveiopment.
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Figure 3.—An area of Bessemer gravelly clay loam, 1 to 8 percent slopes, in the foreground. Samday very cobbly clay, 20 to 60 percent slopes, is
on the hills in the background; the Savageton-Samday complex, 3 to 15 percent slopes, is below the hills.

The potential plant community on this unit is mainly
green needlegrass, thickspike wheatgrass, bottlebrush
squirreltail, and birdfoot sagebrush. As the range condition
deteriorates, forbs and big sagebrush increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,000 pounds of air-dry vegetation in normal years.
Production ranges from 1,300 pounds in favorable years
to 500 pounds in unfavorable years. These soils are only
moderately well suited to livestock watering ponds
because of the seepage potential.

If this unit is used for irrigated hay and pasture, the
main limitations are the content of rock fragments in the
surface layer and the moderate available water capacity.
Applications of irrigation water should be adjusted to the
available water capacity and water intake rate of the soils
and the crop needs. These soils will require more frequent
irrigations due to its available water capacity.

If this unit is used for homesite and urban
development, the main limitations are the permeability
and the shrink-swell potential of the soils. If a septic tank
absorption field is to be installed in these soils, increasing
the size of the field will help to overcome the restricted
permeability. Buildings and roads should be designed to
offset the effects of shrinking and swelling. Properly

designed building foundations and footings and runoff
diverted away from the buildings will help to prevent the
structural damage caused by shrinking and swelling. The
effects of shrinking and swelling can be minimized by
backfilling with material that has a low shrink-swell
potential. Removal of gravel and cobbles is needed for
best results when landscaping, particularly in areas used
for lawns.

This map unit is in capability subclass Ve, nonirrigated,
and capability subclass llle, irrigated.

The Bessemer soils are in the Clayey, 10 to 14 inch
ppt., High Plains Southeast range site. Inctusions of
Copeman soils are in the Loamy, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of very cobbly clay
loam soils are in the Shallow Clayey, 10 to 14 inch ppt.,
High Plains Southeast range site.

123—Bessemer-Urban land complex, 2 to 8
percent slopes

This map unit is on pediments. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 5,000 to
5,400 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 110 to 130 days.
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This unit is 45 percent Bessemer clay loam and 40
percent Urban land. The components of this unit are so
intricately intermingled that it was not practical to map
them separately.

Included in this unit are small areas of Samday cobbly
loam on moderately steep hillsides, Rock outcrop on
steep sides of drainageways, and areas of cut and fill.
Included areas make up 15 percent of the total acreage.

The Bessemer soils are very deep and well drained.
They formed in alluvium from various sources. The
surface layer is typically grayish brown clay loam 3 inches
thick. The upper part of the subsoil is light brownish gray
clay 8 inches thick. The lower part of the subsoil, to a
depth of 60 inches or more, is very pale brown very
cobbly clay loam. In some areas 20 percent of the surface
is covered by cobbles or gravel.

Permeability of the Bessemer soils is slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

Urban land is an area covered by streets, parking lots,
buildings, and other structures.

This unit is used mainly for homesite and urban
development.

If the Bessemer soils are used for homesite
development and urban development, the main limitations
are the restricted permeability and the shrink-swell
potential. If the soils are used for septic tank absorption
fields, the limitation of restricted permeability can be
overcome by increasing the size of the absorption field.
Buildings and roads should be designed to offset the
effects of shrinking and swelling. Properly designed
. building foundations and footings and runoff diverted away
from the buildings will help to prevent the structural
damage caused by shrinking and swelling. The effects of
shrinking and swelling can be minimized by backfilling
with material that has a low shrink-swell potential. Topsoil
can be stockpiled and used to reclaim areas disturbed
during construction.

The Bessemer soils are in capability subclass Ve,
nonirrigated.

124—Blackdraw clay loam, 3 to 10 percent
slopes

These very deep, well drained soils are on hillsides.
They formed in slopewash alluvium and residuum derived
dominantly from sodic shale. The native vegetation is
mainly grasses and shrubs. Elevation is 5,000 to 5,600
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 120 to 130 days.

The surface layer is typically grayish brown clay loam 2
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inches thick. The upper 2 inches of the subsoil is grayish
brown clay. The next 3 inches is grayish brown,
gypsiferous clay. The lower part of the subsoil, to a depth
of 13 inches, is grayish brown, gypsiferous, sodic clay.
The substratum, to a depth of 60 inches or more, is dark
grayish brown sodic clay.

Included in this unit is 10 percent Lolite clay on hill
crests.

Permeability of the Blackdraw soils is slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more for plants that can tolerate alkaline
soils, but it is 5 to 15 inches for plants that cannot tolerate
them. Runoff is medium and the hazard of water erosion
is moderate. The hazard of wind erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, Indian ricegrass, bottlebrush
squirreltail, birdfoot sagebrush, and gardner saitbush. As
the range condition deteriorates, birdfoot sagebrush and
Sandberg bluegrass increase in abundance. As the range
condition further deteriorates, annual forbs invade. The
potential plant community produces about 500 pounds of
air-dry vegetation in normal years. Production ranges
from 650 pounds in favorable years to 300 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the alkalinity, salinity,
and available water capacity of the soils. These soils are
only moderately well suited to livestock watering ponds
because of the piping potential.

This map unit is in capability subclass Vle,
nonirrigated.

The Blackdraw soils are in the Saline Upland, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Lolite soils are in the Shale, 10 to 14 inch ppt., High
Plains Southeast range site.

125—Blackdraw-Lolite-Gullied land complex,
3 to 20 percent slopes

This map unit is on hills dissected by numerous gullies.
The native vegetation is mainly grasses and shrubs.
Elevation is 5,300 to 5,800 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 46 to 48
degrees F, and the frost-free period is 110 to 130 days.

This unit is 45 percent Blackdraw clay loam, 20 percent
Lolite clay loam, and 20 percent Guilied land. The
Blackdraw soils are on hillsides with 3 to 15 percent
slopes, the Lolite soils are on hill crests with 6 to 20
percent slopes, and the Gullied land occurs throughout
the unit. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Inciuded in this unit are Amodac loam on hillsides,
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Razsun clay loam in swales, Samday clay loam on hill
crests, and Silhouette soils in drainageways. Included
areas make up 15 percent of the total acreage.

The Blackdraw soils are very deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from sodic shale. The surface layer is typically
dark grayish brown clay loam 1 inch thick. The subsoil is
grayish brown, gypsiferous clay 11 inches thick. The
substratum to a depth of 60 inches is grayish brown
moderately saline clay.

Permeability of the Blackdraw soils is slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more for plants that can tolerate saline and
alkaline soils, but it is 10 to 15 inches for plants that
cannot tolerate them. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

The Lolite soils are very shallow or shallow and are well
drained. They formed in residuum derived dominantly
from sodic shale. The surface layer is typically grayish
brown gypsiferous clay loam 1 inch thick. The subsoil is
grayish brown gypsiferous clay 4 inches thick. The
substratum is grayish brown moderately saline,
gypsiferous clay 7 inches thick. Soft sodic shale is at a
depth of 12 inches.

Permeability of the Lolite soils is slow. Available water
capacity is very low. The effective rooting depth is 6 to 20
inches. Runoff is rapid and the hazard of water erosion is
severe. The hazard of wind erosion is moderate.

Gullied land is areas on the hills where severe erosion
has cut a dense network of many small steep-sided
gullies. The gullies are 2 to 3 feet deep and 1 to 2 feet
wide. Exposures of shale Rock outcrop occur within the
gullies.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Blackdraw soils
is mainly western wheatgrass, gardner saltbush, Indian
ricegrass, bottlebrush squirreltail, and birdfoot sagebrush.
As the range condition deteriorates, birdfoot sagebrush
and Sandberg bluegrass increase in abundance. As the
range condition further deteriorates, annual forbs invade.
The potential plant community produces about 500
pounds of air-dry vegetation in normal years. Production
ranges from 650 pounds in favorable years to 300 pounds
in unfavorable years. The production of vegetation
suitable for livestock grazing is limited by the salinity and
available water capacity of the soils. These soils are only
moderately well suited to livestock watering ponds
because of the piping potential and slope.

The potential plant community on the Lolite soils is
mainly birdfoot sagebrush, gardner saltbush, inland
saltgrass, Indian ricegrass, bottlebrush squirreltail, and
western wheatgrass. As the range condition deteriorates,
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gardner saltbush and Sandberg bluegrass increase in
abundance. As the range condition further deteriorates,
annual forbs invade. The potential plant community
produces about 300 pounds of air-dry vegetation in
normal years. Production ranges from 400 pounds in
favorable years to 200 pounds in unfavorable years. The
production of vegetation suitable for livestock grazing is
limited by the salinity, available water capacity, and depth
of the soils. These soils are poorly suited to livestock
watering ponds because of the depth to bedrock and the
slope. Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soils to
produce plants suitable for grazing.

The Blackdraw soils are in capability subclass Vle,
nonirrigated; the Lolite soils are in capability subclass
Vlis, nonirrigated; and Gullied land is in capability class
VIIL

The Blackdraw soils are in the Saline Upland, 10 to 14
inch ppt., High Plains Southeast range site. The Lolite
soils are in the Shale, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Amodac soils are in
the Saline Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Razsun soils are in the
Impervious Clay, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Samday soils are in the Shale, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Silhouette soils are in the Clayey Overflow,
10 to 14 inch ppt., High Plains Southeast range site.

126—Blazon-Worfman loams, 6 to 30 percent
slopes

This map unit is on dip slopes. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 6,200 to
7,400 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 39 to 43 degrees F, and the
frost-free period is 90 to 110 days.

This unit is 50 percent Blazon loam and 30 percent
Worfman loam. The Blazon soils are on slopes of 15 to 30
percent and the Worfman soils are on slopes of 6 to 20
percent. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are small areas of Diamondville
loam on gently sloping foot slopes, Poposhia loam in
drainageways, and Rencot very channery loam and Rock
outcrop on ridge crests. Included areas make up 20
percent of the total acreage.

The Blazon soils are shallow and well drained. They
formed in residuum and slopewash alluvium derived from
sandstone, siltstone, and shale. 20 percent of the surface
is typically covered with cobbles and gravel. The surface
layer is brown loam 3 inches thick. The underlying
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material is light brownish gray loam 12 inches thick. Soft
sandstone is at a depth of 15 inches.

Permeability of the Blazon soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Worfman soils are shallow and well drained. They
formed in slopewash alluvium and residuum derived from
sandstone, siltstone, and shale. The surface layer is
typically brown loam 2 inches thick. The upper 9 inches of
the subsoil is brown clay loam. The lower 6 inches of the
subsoil is light brownish gray clay loam. Soft shale is at a
depth of 17 inches. In some areas 20 percent of the
surface is covered with cobbles and gravel.

Permeability of the Worfman soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, western wheatgrass, mutton
bluegrass, needleandthread, and black sagebrush. As the
range condition deteriorates, threadleaf sedge, prairie
junegrass, and sagebrush increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 900 pounds of
air-dry vegetation in normal years. Production ranges
from 1,200 pounds in favorable years to 700 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity and depth of the soils. This unit is poorly suited
to livestock watering ponds because of the depth to
bedrock and the slope. Proper management of livestock
grazing helps to protect the unit from excessive erosion.

The Blazon soils are in capability subclass Vlle,
nonirrigated. The Worfman soils are in capability subclass
Vlls, nonirrigated.

The Blazon and Worfman soils are in the Shallow
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Diamondville and Poposhia soils are in
the Loamy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Rencot soils are in the Very
Shallow, 10 to 14 inch ppt., High Plains Southeast range
site.

127—Blazon-Cragosen-Worfman
association, hilly

This map unit is on hills. The slope is 15 to 60 percent.
The native vegetation is mainly grasses, forbs, and
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shrubs. Elevation is 6,200 to 6,800 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 41 to 43 degrees F, and the frost-free period is 100 to
110 days.

This unit is 30 percent Blazon gravelly loam, 25 percent
Cragosen gravelly loam, and 25 percent Worfman loam.
The Blazon soils are on south facing hill crests and
hillsides with 20 to 60 percent slopes. The Cragosen and
Worfman soils are on north facing hill crests and hillsides
with 15 to 30 percent slopes.

Included in this unit are small areas of very deep or
deep gravelly soils on foot slopes and in drainageways,
moderately deep sandy loam soils on the lower parts of
hillslopes, and Rock outcrop on hill crests. Included areas
make up 20 percent of the total acreage.

The Blazon soils are shallow and well drained. They
formed in residuum and slopewash alluvium derived
dominantly from shale. The surface layer is typically
brown gravelly loam 3 inches thick. The upper 3 inches of
the underlying material is light olive brown clay loam. The
lower 8 inches is light yellowish brown, strongly alkaline
clay loam. Soft sandy shale is at a depth of 14 inches. In
some areas the surface layer is loam or gravelly sandy
loam.

Permeability of the Blazon soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Cragosen soils are shallow and well drained. They
formed in colluvium and residuum derived from
sandstone, siltstone, and shale. The surface layer is
typically brown gravelly loam 5 inches thick. The upper 4
inches of the subsaoil is pale brown very gravelly loam.
The lower 9 inches of the subsoil is pale brown extremely
gravelly loam. Soft shale is at a depth of 18 inches. In
some areas the surface layer is very gravelly loam.

Permeability of the Cragosen soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

The Worfman soils are shallow and well drained. They
formed in residuum derived dominantly from sandstone,
siltstone, and shale. The surface layer is typically grayish
brown loam 2 inches thick. The upper 4 inches of the
subsoil is brown sandy clay loam. The lower part of the
subsoil is yellowish brown sandy clay loam 11 inches
thick. Soft shale is at a depth of 17 inches.

Permeability of the Worfman soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.
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This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Blazon and
Worfman soils is mainly bluebunch wheatgrass, mutton
bluegrass, needleandthread, western wheatgrass, and
black sagebrush. As the range condition deteriorates,
threadleaf sedge, prairie junegrass, and sagebrush
increase in abundance. As the range condition further
deteriorates, annuals invade. The potential plant
community produces about 800 pounds of air-dry
vegetation in normal years. Production ranges from 1,200
pounds in favorable years to 700 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils. The slope, where above 30 percent,
limits access by livestock and results in overgrazing of the
less sloping areas.

The potential plant community on the Cragosen soils is
mainly bluebunch wheatgrass, bottlebrush squirreltail,
western wheatgrass, needleandthread, antelope
bitterbrush, black sagebrush, and junipers. As the range
condition deteriorates, black sagebrush and threadleaf
sedge increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 450 pounds of air-dry
vegetation in normal years. Production ranges from 600
pounds in favorable years to 250 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils.

The Blazon and Worfman sails are in capability
subclass Vlle, nonirrigated. The Cragosen soils are in
capability subclass Vlls, nonirrigated.

The Blazon and Worfman soils are in the Shallow
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. The Cragosen soils are in the Very Shallow, 10 toc 14
inch ppt., High Plains Southeast range site. Inclusions of
very deep or deep gravelly soils are in the Loamy, 10 to
14 inch ppt., High Plains Southeast range site. Inclusions
of moderately deep sandy loam soils are in the Sandy, 10
to 14 inch ppt., High Plains Southeast range site.

128—Boettcher-Brownsto complex, 10 to 30
percent slopes

This map unit is on hills (fig. 4). The native vegetation
is mainly grasses, forbs, and shrubs. Elevation is 6,600 to
7,800 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 40 to 43 degrees F, and the
frost-free period is 80 to 110 days.

This unit is 60 percent Boettcher cobbly clay loam and
25 percent Brownsto cobbly loam. The components of this
unit are so intricately intermingled that it was not practical
to map them separately.

Soit Survey

Included in this unit are 5 percent Nunnston clay loam
on foot slopes; 5 percent shallow, very cobbly loam soils
on crests; and 5 percent Rock outcrop on ridges.

The Boettcher soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived from shale and sandstone. 40 percent of the
surface is typically covered with cobbles and stones. The
surface layer is brown cobbly clay loam 2 inches thick.
The upper 7 inches of the subsoil is pale brown cobbly
clay loam. The next 7 inches is pale brown clay. The lower
17 inches of the subsoil is pale yellow clay. Soft shale is
at a depth of 33 inches.

Permeability of the Boettcher soils is slow. Available
water capacity is moderate. The effective rooting depth is
20 to 40 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

The Brownsto soils are very deep and somewhat
excessively drained. They formed in alluvium derived from
various sources. 40 percent of the surface is typically
covered with gravel, cobbles, or stones. The surface layer
is grayish brown cobbly loam 3 inches thick. The upper 18
inches of the subsoil is pale brown cobbly loam. The lower
part of the subsoil, to a depth of 60 inches or more, is
very pale brown very cobbly loam.

Permeability of the Brownsto soils is moderate.
Available water capacity is low. The effective rooting
depth is 60 or more inches. Runoff is rapid and the hazard
of water erosion is severe. The hazard of wind erosion is
slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, western wheatgrass, mutton
bluegrass, needleandthread, and black sagebrush. As the
range condition deteriorates, threadleaf sedge, prairie
junegrass, and sagebrush increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 900 pounds of
air-dry vegetation in normal years. Production ranges
from 1,200 pounds in favorable years to 700 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity of the soils. The Boeticher soils are poorly suited
to livestock watering ponds because of the depth to
bedrock and the slope. The Brownsto soils are poorly
suited to livestock watering ponds because of the
seepage potential and the slope.

This map unit is in capability subclass Vle,
nonirrigated.

The Boettcher and Brownsto soils are in the Shallow
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Nunnston soils are in the Loamy, 15 to
19 inch ppt., Foothills and Mountains East range site.
Inclusions of shallow very cobbly soils are in the Shallow
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Figure 4.—Diagram of the Boettcher-Brownsto complex, 10 to 30 percent slopes, on hills. Nunnston loam, 2 to 15 percent slopes, is in

the draws.

Loamy, 10 to 14 inch ppt., High Plains Southeast range
site.

129—Boettcher-Pinelli-Worfman loams, 3 to
15 percent slopes

This map unit is on hills. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 6,400 to
6,800 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 40 to 43 degrees F, and the
frost-free period is 100 to 110 days.

This unit is 40 percent Boettcher loam, 20 percent
Pinelli loam, and 15 percent Worfman loam. The
Boettcher soils are on hillsides with 3 to 8 percent slopes,
the Pinelli soils are on foot slopes with 3 to 6 percent
slopes, and the Worfman soils are on hiil crests with 6 to
15 percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map
them separately.

Included in this unit are 5 percent Moyerson clay loam,
10 percent Rencot gravelly loam on hill crests, and 5

percent Rock outcrop on hill crests. Also included is 5
percent of a soil similar to the Boettcher soils but which
has hard sandstone at a depth of 20 to 40 inches.

The Boettcher soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from shale and sandstone. The
surface layer is typically grayish brown loam 2 inches
thick. The upper 14 inches of the subsoil is pale brown
clay loam. The lower part of the subsoil is pale brown clay
loam 19 inches thick. Soft sandstone is at a depth of 35
inches.

Permeability of the Boettcher soils is slow. Available
water capacity is moderate. The effective rooting depth is
20 to 40 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

The Pinelli soils are very deep and well drained. They
formed in alluvium derived dominantly from shale and
sandstone. The surface layer is typically brown loam 4
inches thick. The upper 20 inches of the subsoil is brown
clay loam. The next 8 inches is light yellowish brown clay
loam. The lower part of the subsoil, to a depth of 60
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inches or more, is pale yellow loam. In some areas the
surface layer is clay loam.

Permeability of the Pinelli soils is moderately slow.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

The Worfman soils are shallow and well drained. They
formed in residuum derived dominantly from sandstone.
The surface layer is typically brown loam 4 inches thick.
The upper 10 inches of the subsoil is yellowish brown clay
loam. The next 3 inches of the subsoil is light yellowish
brown clay loam. Soft sandstone is at a depth of 17
inches.

Permeability of the Worfman soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Boettcher and
Pinelli soils is mainly western wheatgrass, bluebunch
wheatgrass, needleandthread, mutton bluegrass, green
needlegrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. The Boettcher soils
are poorly suited to livestock watering ponds because of
the depth to bedrock and the slope. The Pinelli soils are
only moderately well suited to livestock watering ponds
because of seepage potential and the slope.

The potential plant community on the Worfman soils is
mainly bluebunch wheatgrass, western wheatgrass,
mutton bluegrass, needleandthread, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. These
soils are poorly suited to livestock watering ponds
because of the depth to bedrock and the slope.

The Boettcher and Pinelli soils are in capability
subclass Ve, nonirrigated. The Worfman soils are in
capability subclass Vlls, nonirrigated.

The Boettcher and Pinelli soils are in the Loamy, 10 to
14 inch ppt., High Plains Southeast range site. The
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Worfman soils are in the Shallow Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Moyerson soils are in the Shallow Clayey, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Rencot soils are in the Shallow Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site.

130—Bosler-Alcova complex, 2 to 10 percent
slopes

This map unit is on plateaus. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 6,000 to
6,300 feet. The annual precipitation is 12 inches, the
annual air temperature is 40 to 43 degrees F, and the
frost-free period is 100 to 110 days.

This unit is 55 percent Bosler sandy loam and 30
percent Alcova fine sandy loam. The Bosler soils are on
convex slopes of 2 to 10 percent, and the Alcova soils are
on concave slopes of 2 to 6 percent. The components of
this unit are so intricately intermingled that it was not
practical to map them separately.

Included in this unit are 10 percent Ryan Park loamy
sand intermixed with the Bosler and Alcova soils and 5
percent Zeomont loamy sand on stable dunes.

The Bosler soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically grayish brown sandy loam 2
inches thick. The upper 12 inches of the subsoil is brown
sandy clay loam. The next 10 inches is brown and pinkish
gray sandy clay loam. The lower part of the subsoil, to a
depth of 60 inches or more, is pinkish gray very gravelly
sand. In some areas the surface is loamy sand.

Permeability of the Bosler soils is moderate in the
upper part of the subsoil and rapid in the lower part of the
subsoil. Available water capacity is moderate. The
effective rooting depth is 80 inches or more. Runoff is
medium and the hazard of water erosion is moderate. The
hazard of wind erosion is severe.

The Alcova soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically light brownish gray fine sandy
loam 5 inches thick. The upper 7 inches of the subsoil is
pale brown sandy clay loam. The next 5 inches is very
pale brown sandy clay loam. The next part, to a depth of
30 inches, is very pale brown gravelly loam. The lower
part of the subsoil, to a depth of 60 inches or more, is
white very gravelly sandy loam.

Permeability of the Alcova soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is slight.

This unit is used mainly for livestock grazing and
wildlife habitat.
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The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. This unit is poorly
suited to livestock watering ponds because of the
seepage potential.

This map unit is in capability subclass 1Ve, nonirrigated.

The Bosler and Alcova soils are in the Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Ryan Park soils are in the Sandy, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of Zeomont soils
are in the Sands, 10 to 14 inch ppt., High Plains
Southeast range site.

131—Bosler-Hiland association, rolling

This map unit is on foot slopes below plateaus. The
slope is 3 to 15 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 6,000 to 6,700
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 42 to 44 degrees F, and the
frost-free period is 100 to 120 days.

This unit is 45 percent Bosler sandy loam and 40
percent Hiland sandy loam. The Bosler soils are on the
upper portion of foot slopes with 6 to 15 percent slopes,
and the Hiland soils are on the lower portion of foot slopes
with 3 to 6 percent slopes.

Included in this unit are 10 percent Brownsto gravelly
loam on ridge crests and 5 percent Cragosen gravelly
loam on the sides of steep draws.

The Bosler soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically brown sandy loam 3 inches thick.
The upper part of the subsoil is yellowish brown sandy
clay loam 13 inches thick. The lower part of the subsoil, to
a depth of 60 inches or more, is very pale brown very
gravelly coarse sand. In some areas the surface layer is
gravelly sandy loam. The depth to the very gravelly
coarse sand layer is more shallow than the characteristics
allowed for the Bosler series, but this difference does not
significantly affect the use or behavior of the soils.

Permeability of the Bosler soils is moderate in the
upper part of the subsoil and rapid in the lower part of the
subsoil. Available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is severe.

The Hiland soils are very deep and well drained. They
formed in alluvium derived from various sources. The
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surface layer is typically pale brown sandy loam 5 inches
thick. The upper 19 inches of the subsoil is yellowish
brown sandy clay loam. The lower part of the subsoil, to a
depth of 60 inches or more, is pale brown sandy loam.

Permeability of the Hiland soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, mutton bluegrass, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. This unit is poorly suited to livestock watering
ponds because of the seepage potential.

This map unit is in capability subclass Ve, nonirrigated.

The Bosler and Hiland soils are in the Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Brownsto and Cragosen soils are in the Shallow Loamy,
10 to 14 inch ppt., High Plains Southeast range site.

132—Bowbac-Hiland fine sandy loams, 3 to
10 percent slopes

This map unit is on hills. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 5,000 to
6,300 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 40 percent Bowbac fine sandy loam and 40
percent Hiland fine sandy loam. The Bowbac soils are on
hill crests and hillsides with 3 to 10 percent slopes, and
the Hiland soils are on alluvial fans and foot slopes with 3
to 6 percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map
them separately.

Included in this unit are Forkwood loam on nearly level
alluvial fans and in swales. Also included are Terro sandy
loam on hillsides and small areas of Rock outcrop.
Included areas make up 20 percent of the total acreage.

The Bowbac soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from sandstone. The surface layer is
typically light brownish gray fine sandy loam 3 inches
thick. The upper 17 inches of the subsoil is yellowish
brown sandy clay loam. The next 6 inches is light olive
brown sandy clay loam. The lower part of the subsoil is
light yellowish brown fine sandy loam 11 inches thick. Soft
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sandstone is at a depth of 37 inches. In some areas the
surface layer is loam.

Permeability of the Bowbac soils is moderate. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
severe,

The Hiland soils are very deep and well drained. They
formed in slopewash alluvium derived dominantly from
sandstone. The surface layer is typically pale brown fine
sandy loam 2 inches thick. The upper 24 inches of the
subsoil is yellowish brown sandy clay loam. The lower
part of the subsoil, to a depth of 60 inches or more, is
pale brown fine sandy loam. In some areas the surface
layer is loam.

Permeability of the Hiland soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat. A few areas are used for irrigated hay and
pasture.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. The Bowbac soils are
poorly suited to livestock watering ponds because of the
depth to bedrock and the seepage potential. The Hiland
soils are poorly suited to livestock watering ponds
because of the seepage potential.

If this unit is used for irrigated hay and pasture,
irrigation water should be carefully applied to avoid
percolation of irrigation water to the underlying bedrock.
Ditch lining or pipelines should be used to convey
irrigation water to avoid excessive seepage from ditches.
Water from deep percolation dissolves salt in the bedrock,
then flows underground down the slope and eventually
surfaces and causes saline seeps. Applications of
irrigation water should be adjusted to the available water
capacity and water intake rate of the soils and the crop
needs. The Bowbac soils will require more frequent
irrigations due to its available water capacity.

The Bowbac soils are in capability subclass Ve,
irrigated and nonirrigated. The Hiland soils are in
capability subclass llle, irrigated, and Ve, nonirrigated.

The Bowbac and Hiland soils are in the Loamy, 10 to
14 inch ppt., High Plains Southeast range site. Inclusions
of Forkwood soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of Terro soils
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are in the Sandy, 10 to 14 inch ppt., High Plains
Southeast range site.

133—Bowbac-Hiland-Worf complex, 3 to 15
percent slopes

This map unit is on hills. The native vegetation is
mainly grasses and shrubs. Elevation is 5,000 to 5,500
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 120 to 130 days.

This unit is 40 percent Bowbac loamy fine sand, 25
percent Hiland loamy sand, and 20 percent Worf loamy
sand. The Bowbac soils are on back slopes and foot
slopes with 4 to 15 percent slopes, the Hiland soils are on
foot slopes with 4 to 8 percent slopes, and the Worf soils
are on back slopes and hill crests with 3 to 10 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit on hill crests are 5 percent Taluce
loamy sand, 5 percent shallow gravelly loamy sand soils,
and 5 percent Rock outcrop.

The Bowbac soils are moderately deep and well
drained. They formed in slopewash alluvium derived
dominantly from sandstone. The surface layer is typically
brown and yellowish brown loamy fine sand 5 inches
thick. The upper 4 inches of the subsoil is yellowish brown
sandy loam. The next 4 inches is yellowish brown sandy
clay loam. The lower part of the subsoil is brown and light
olive brown sandy clay loam 10 inches thick. Soft
sandstone interbedded with shale is at a depth of 23
inches.

Permeability of the Bowbac soils is moderate. Available
water capacity is very low. The effective rooting depth is
20 to 40 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
severe.

The Hiland soils are very deep and well drained. They
formed in slopewash alluvium derived dominantly from
sandstone. The surface layer is typically yellowish brown
loamy sand 6 inches thick. The upper 7 inches of the
subsoil is yellowish brown sandy loam. The next 15
inches is yellowish brown sandy clay loam. The next part,
to a depth of 38 inches, is light yellowish brown sandy
clay loam. The lower part of the subsoil, to a depth of 60
inches or more, is light yellowish brown sandy loam.

Permeability of the Hiland soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
severe.

The Worf soils are very shallow or shallow and are well
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drained. They formed in slopewash alluvium and residuum
derived from sandstone. The surface layer is typically
brown loamy sand 2 inches thick. The upper 5 inches of
the subsoil is yellowish brown sandy loam. The next 8
inches is yellowish brown sandy clay loam. The lower part
of the subsoil is yellowish brown fine sandy loam 4 inches
thick. Soft sandstone interbedded with shale is at a depth
of 19 inches.

Permeability of the Worf soils is moderate. Available
water capacity is very low. The effective rooting depth is 8
to 20 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
severe.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for homesite
development.

The potential plant community on the Bowbac and
Hiland soils is mainly needleandthread, prairie sandreed,
Indian ricegrass, threadleaf sedge, and silver sagebrush.
As the range condition deteriorates, fringed sagewort and
blue grama increase in abundance. As the range condition
further deteriorates, broom snakeweed and cheatgrass
invade. The potential plant community produces about
1,300 pounds of air-dry vegetation in normal years.
Production ranges from 1,600 pounds in favorable years
to 750 pounds in unfavorable years. The Bowbac soils are
poorly suited to livestock watering ponds because of the
depth to bedrock and the seepage potential. The Hiland
soils are poorly suited to livestock watering ponds
because of the seepage potential.

The potential plant community on the Worf soils is
mainly needleandthread, little bluestem, prairie sandreed,
indian ricegrass, and threadleaf sedge. As the range
condition deteriorates, threadleaf sedge and fringed
sagewort increase in abundance. As the range condition
further deteriorates, broom snakeweed and cheatgrass
invade. The potential plant community produces about
1,000 pounds of air-dry vegetation in normal years.
Production ranges from 1,300 pounds in favorable years
to 600 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. Proper
management of livestock grazing helps to protect the soils
from excessive erosion. Loss of the surface layer results
in a severe decrease in productivity and in the potential of
the soils to produce plants suitable for grazing. These
soils are poorly suited to livestock watering ponds
because of the depth to bedrock.

If this unit is used for homesite development, the main
limitation is the depth to bedrock of the Bowbac and Worf
soils. The Hiland soils have a moderate limitation of
restricted permeability. Septic tank absorption lines placed
in the Hiland soils should be below the layer with a
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restricted permeability. Cuts needed on the Bowbac and
Worf soils to provide essentially level building sites can
expose bedrock. Installation of septic tank absorption
lines in or on the bedrock of the Bowbac and Worf soils is
not recommended due to the possibility of inadequate
filtration and of contamination of ground water supplies.
Effluent can also surface downslope, creating a health
hazard. Excavation for houses and access roads can
expose material that is highly susceptible to wind erosion.
Revegetating disturbed areas around construction sites as
soon as possible helps to control wind erosion.

The Bowbac and Hiland soils are in capability subclass
IVe, nonirrigated. The Worf soils are in capability subclass
Vlls, nonirrigated.

The Bowbac and Hiland soils are in the Sandy, 10 to 14
inch ppt., Northern Plains range site. The Worf soils are in
the Shallow Sandy, 10 to 14 inch ppt., Northern Plains
range site. Inclusions of the Taluce and shallow gravelly
loamy sand soils are in the Shallow Sandy, 10 to 14 inch
pt., Northern Plains range site.

134—Bowbac-Taluce-Terro complex, 6 to 20
percent slopes

This map unit is on hills. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 5,000 to
6,500 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 40 percent Bowbac sandy loam, 25 percent
Taluce sandy loam, and 15 percent Terro fine sandy loam.
The Bowbac soils are on foot slopes with 6 to 10 percent
slopes, the Taluce soils are on hill crests with 6 to 20
percent slopes, and the Terro soils are on back slopes
with 6 to 15 percent slopes. The components of this unit
are so intricately intermingled that it was not practical to
map them separately.

Included in this unit are 5 percent Hiland sandy loam
on moderately sloping foot slopes and on alluvial fans, 5
percent shallow sodic soils, 5 percent shallow gravelly
soils on hill crests, and 5 percent Rock outcrop on hill
crests.

The Bowbac soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from sandstone. The surface layer is
typically brown sandy loam 4 inches thick. The upper part
of the subsoil is yellowish brown sandy clay loam 13
inches thick. The lower part of the subsoil is pale brown
sandy loam 5 inches thick. Soft sandstone is at a depth of
22 inches.

Permeability of the Bowbac soils is moderate. Available
water capacity is very low. The effective rooting depth is
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20 to 40 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
severe.

The Taluce soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from sandstone. The surface layer is typically yellowish
brown sandy loam 4 inches thick. The underlying material
is light yellowish brown sandy loam 5 inches thick. Soft
platy sandstone is at a depth of 9 inches.

Permeability of the Taluce soils is moderately rapid.
Available water capacity is very low. The effective rooting
depth is 6 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
severe.

The Terro soils are moderately deep and well drained.
They formed in slopewash alluvium derived dominantly
from sandstone. The surface layer is typically brown fine
sandy loam 3 inches thick. The upper part of the subsoil is
yellowish brown fine sandy loam 14 inches thick. The
lower part of the subsoil is very pale brown fine sandy
loam 17 inches thick. Soft sandstone is at a depth of 34
inches. In some areas the surface layer is loamy sand or
sandy loam.

Permeability of the Terro soils is moderately rapid.
Available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Bowbac soils is
mainly western wheatgrass, needleandthread, bluebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. These soils are
poorly suited to livestock watering ponds because of the
depth to bedrock, seepage potential, and the slope.

The potential plant community on the Taluce soils is
mainly bluebunch wheatgrass, needleandthread, mutton
bluegrass, threadleaf sedge, black sagebrush, and Indian
ricegrass. As the range condition deteriorates, threadleaf
sedge increases. As the range condition further
deteriorates, annuals invade. The potential plant
community produces about 900 pounds of air-dry
vegetation in normal years. Production ranges from 1,200
pounds in favorable years to 700 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils. These soils are poorly suited to
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livestock watering ponds because of the depth to bedrock
and the slope.

The potential plant community on the Terro soils is
mainly needleandthread, Indian ricegrass, thickspike
wheatgrass, threadleaf sedge, and silver sagebrush. As
the range condition deteriorates, big sagebrush and
rabbitbrush increase in abundance. As the range condition
further deteriorates, annual forbs and cheatgrass invade.
The potential plant community produces about 1,200
pounds of air-dry vegetation in normal years. Production
ranges from 1,500 pounds in favorable years to 700
pounds in unfavorable years. These soils are poorly
suited to livestock watering ponds because of the
seepage potential, depth to bedrock, and the slope.

The Bowbac and Terro soils are in capability subclass
IVe, nonirrigated. The Taluce soils are in capability
subclass Vlle, nonirrigated.

The Bowbac soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. The Taluce soils are in
the Shallow Sandy, 10 to 14 inch ppt., High Plains
Southeast range site. The Terro soils are in the Sandy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Hiland soils are in the Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
shallow sodic soils are in the Impervious Clay, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
shallow gravelly soils are in the Shallow Loamy, 10 to 14
inch ppt., High Plains Southeast range site. A few
delineations of this map unit in the east-central part of the
survey area are in the 10 to 14 inch ppt., Northern Plains
range site zone.

135—Bridger loam, 2 to 15 percent slopes

These very deep, well drained soils are on hills within
broad mountain valleys. They formed in slopewash
alluvium derived from various sources. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 7,000 to 7,800 feet. The annual precipitation is 15 to 19
inches, the annual air temperature is 34 to 37 degrees F,
and the frost-free period is less than 90 days. Frost
commonly occurs during summer months.

The surface layer is typically grayish brown loam 10
inches thick. The upper 5 inches of the subsoil is brown
clay loam. The next 11 inches is light yellowish brown
clay. The lower part of the subsoil, to a depth of 60 inches
or more, is very pale brown clay loam. In some areas the
surface layer is very fine sandy loam.

Included in this unit are Chittum loam on low hili crests
and knolls; Clayburn loam in swales; and Sneffels loam
intermixed with the Bridger soils. Included areas make up
15 percent of the total acreage.
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Permeability of the Bridger soils is slow. Available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, Idaho fescue, prairie junegrass,
Griffith wheatgrass, and big sagebrush. As the range
condition deteriorates, blue grama, threadleaf sedge, big
sagebrush, and rabbitbrush increase in abundance. As
the range condition further deteriorates, broom
snakeweed, pricklypear, annual grasses, and annual forbs
invade. The potential plant community produces about
1,500 pounds of air-dry vegetation in normal years.
Production ranges from 2,000 pounds in favorable years
to 800 pounds in unfavorable years. These soils are only
moderately well suited to livestock watering ponds
because of the slope.

This map unit is in capability subclass Vle,
nonirrigated.

The Bridger soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. Inclusions
of Clayburn and Sneffels soils are in the Loamy, 15 to 19
inch ppt., Foothiils and Mountains Southeast range site.
inclusions of Chittum soils are in the Shallow Loamy, 15
to 19 inch ppt., Foothills and Mountains Southeast range
site.

136—Brokenhorn-Hyshot clay loams, 3 to 15
percent slopes

This map unit is on hills and adjacent alluvial fans. The
native vegetation is mainly grasses and shrubs. Elevation
is 5,000 to 5,500 feet. The annual precipitation is 10 to 14
inches, the annual air temperature is 46 to 49 degrees F,
and the frost-free period is 120 to 130 days.

This unit is 50 percent Brokenhorn clay loam and 30
percent Hyshot clay loam. The Brokenhorn soils are on
foot slopes and alluvial fans with 3 to 10 percent slopes
and the Hyshot soils are on hillsides with 6 to 15 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are 5 percent Chipenhill clay loam
on steep hillsides along drainageways, 10 percent
Lonebear clay loam intermixed with the Brokenhorn soils,
and 5 percent Gullied land.

The Brokenhorn soils are very deep and well drained.
They formed in slopewash alluvium derived dominantly
from gypsiferous shale. The surface layer is typically light
brownish gray clay loam 1 inch thick. The upper 3 inches
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of the subsaoil is light brownish gray clay loam. The next
22 inches is light brownish gray and brown clay loam. The
next 6 inches is grayish brown clay. The lower part of the
subsoil, to a depth of 60 inches or more, is grayish brown
gypsiferous clay.

Permeability of the Brokenhorn soils is slow. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

The Hyshot soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from gypsiferous shale. The surface
layer is typically light brownish gray clay loam 2 inches
thick. The upper 9 inches of the subsoil is light brownish
gray clay loam. The lower 12 inches of the subsaoil is light
brownish gray, gypsiferous clay loam. Soft platy
gypsiferous shale is at a depth of 23 inches.

Permeability of the Hyshot soils is slow. Available water
capacity is very low. The effective rooting depth is 20 to
40 inches. Runoff is rapid and the hazard of water erosion
is severe. The hazard of wind erosion is moderate.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
green needlegrass, western wheatgrass, blue grama, and
big sagebrush. As the range condition deteriorates, big
sagebrush and blue grama increase in abundance. As the
range condition further deteriorates, pricklypear invades.
The potential plant community produces about 1,000
pounds of air-dry vegetation in normal years. Production
ranges from 1,400 pounds in favorable years to 600
pounds in unfavorable years. The Brokenhorn soils are
only moderately well suited to livestock watering ponds
because of the piping potential and the slope. The Hyshot
soils are poorly suited to livestock watering ponds
because of the slope and the depth to bedrock.

This map unit is in capability subclass 1Ve, nonirrigated.

The Brokenhorn and Hyshot soils are in the Clayey, 10
to 14 inch ppt., Northern Plains range site. Inclusions of
Chipenhill soils are in the Saline Upland, 10 to 14 inch
ppt., Northern Plains range site. Inclusions of Lonebear
soils are in the Clayey, 10 to 14 inch ppt., Northern Plains
range site.

137—Brownsto-Lupinto complex, 6 to 40
percent slopes

This map unit is on ridges and hills. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 6,000 to 7,000 feet. The annual precipitation is 10 to 14
inches, the annual air temperature is 40 to 43 degrees F,
and the frost-free period is 100 to 110 days.
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This unit is 60 percent Brownsto cobbly loam and 25
percent Lupinto gravelly loam. The Brownsto soils are on
slopes of 15 to 40 percent and the Lupinto soils are on
slopes of 6 to 20 percent. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included are small areas of Blazon gravelly loam and
Cragosen gravelly loam on ridge crests. Also included are
areas of Brownsto cobbly loam with slopes of less than 15
percent. A few areas have inclusions of soils, which are in
swales and receive additional snow pack, that have thick
dark surface layers. Included areas make up 15 percent
of the total acreage.

The Brownsto soils are very deep and well drained.
They formed in alluvium derived from various sources.
The surface layer is typically grayish brown cobbly loam 3
inches thick. The upper 13 inches of the subsoil is grayish
brown and light grayish brown gravelly loam. The next 14
inches is light brownish gray very gravelly loam. The lower
part of the subsoil, to a depth of 60 inches or more, is light
olive brown very gravelly loam.

Permeability of the Brownsto soils is moderate.
Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is rapid and the hazard
of water erosion is severe. The hazard of wind erosion is
slight.

The Lupinto soils are very deep and somewhat
excessively drained. They formed in alluvium derived from
various sources. The surface layer is typically yellowish
brown gravelly loam 3 inches thick. The upper part of the
subsoil is yellowish brown gravelly clay loam 5 inches
thick. The lower 33 inches is pale yellow very gravelly
loam. The lower part of the subsoil, to a depth of 60
inches or more, is very pale brown very gravelly sandy
loam. In some areas the surface layer is very gravelly
loam.

Permeability of the Lupinto soils is moderate. Available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, western wheatgrass, mutton
bluegrass, needleandthread, and black sagebrush. As the
range condition deteriorates, threadleaf sedge, prairie
junegrass, and sagebrush increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 900 pounds of
air-dry vegetation in normal years. Production ranges
from 1,200 pounds in favorable years to 700 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
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capacity of the soils. The slope, where above 30 percent,
limits access by livestock and results in overgrazing of the
less sloping areas. This unit is poorly suited to livestock
watering ponds because of the seepage potential and
slope.

The Brownsto soils are in capability subclass Vlle,
nonirrigated, and the Lupinto soils are in capability
subclass Vle, nonirrigated.

The Brownsto and Lupinto soils are in the Shallow
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Blazon and Cragosen soils are in the
Shallow Loamy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of soils with thick dark surfaces are
in the Loamy, 15 to 19 inch ppt., Foothills and Mountains
Southeast range site.

138—Buffcreek-Redarrow association, 2 to
25 percent slopes

This map unit is on dissected pediments (fig. 5). The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,100 to 6,600 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 44 to 46
degrees F, and the frost-free period is 110 to 120 days.

This unit is 65 percent Buffcreek gravelly loam and 20
percent Redarrow loam. The Buffcreek soils are on planar
slopes of the pediment with 2 to 12 percent slopes, and
the Redarrow soils are on pediment breaks with 10 to 25
percent slopes.

Included in this unit are 5 percent Redsun very
channery loam on pediment breaks, 5 percent Roughlock
loam in swales, and 5 percent Rock outcrop on pediment
breaks and escarpments.

The Buffcreek soils are very deep and well drained.
They formed in alluvium derived from various sources. 30
percent of the surface is typically covered with gravel and
cobbles. The surface layer is brown gravelly loam 3
inches thick. The upper part of the subsoil is light brown
very gravelly loam 7 inches thick. The next 12 inches is
light reddish brown very gravelly loam. The lower part of
the subsoil, to a depth of 60 inches or more, is yellowish
red very cobbly loam.

Permeability of the Buffcreek soils is moderate.
Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is slight.

The Redarrow soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from sandstone and siltstone. The surface layer is
typically reddish brown loam 2 inches thick. The
underlying material is yellowish red loam 16 inches thick.
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Figure 5.—Diagram of the Buffcreek-Redarrow association, 2 to 25 percent slopes. This association is on pediments dissected by many
drainageways. Roughlock loam, 0 to 6 percent slopes, is on toe slopes and alluvial fans below steep breaks, and the Redsun-Rock outcrop-

Redbow complex, 3 to 15 percent slopes, is on dip slopes.

Soft, red siltstone is at a depth of 18 inches. In some
areas 20 percent of the surface is covered by gravel or
cobbles.

Permeability of the Redarrow soils is moderate.
Available water capacity is very low. The effective rooting
depth is 8 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, western wheatgrass,

needleandthread, threadleaf sedge, and black sagebrush.

As the range condition deteriorates, blue grama and
threadleaf sedge increase in abundance. As the range
condition further deteriorates, broom snakeweed and
pricklypear invade. The potential plant community
produces about 900 pounds of air-dry vegetation in
normal years. Production ranges from 1,200 pounds in

favorable years to 450 pounds in unfavorable years. The
production of vegetation suitable for livestock grazing is
limited by the available water capacity of both soils and by
the depth of the Redarrow soils. The Buffcreek soils are
only moderately well suited to livestock watering ponds
because of the seepage potential and the slope. The
Redarrow soils are poorly suited to livestock watering
ponds because of the seepage potential, slope, and the
depth to bedrock.

The Buffcreek soils are in capability subclass Vs,
nonirrigated, and the Redarrow soils are in capability
subclass Vle, nonirrigated.

The Buffcreek and Redarrow soils are in the Shallow
Loamy, 10 to 14 inch ppt., Northern Plains range site.
Inclusions of Redsun soils are in the Very Shallow, 10 to
14 inch ppt., Northern Plains range site. Inclusions of
Roughlock soils are in the Loamy, 10 to 14 inch ppt.,
Northern Plains range site.
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139—Cabin-Herbman complex, 6 to 40
percent slopes

This map unit is on mountains. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 7,600 to
9,000 feet. The annual precipitation is 15 to 19 inches, the
annual air temperature is 35 to 41 degrees F, and the
frost-free period is less than 80 days. Frost commonly
occurs during summer months.

This unit is 60 percent Cabin loam and 25 percent
Herbman very cobbly sandy loam. The Cabin soils are on
side slopes with 6 to 30 percent slopes and the Herbman
soils are on crests and side slopes with 15 to 40 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are small areas of Clayburn loam
on foot slopes, Irson very gravelly loam on crests, and
Rock outcrop. Also included are small areas of Moslander
loam in drainageways. Included areas make up 15
percent of the total acreage.

The Cabin soils are very deep and well drained. They
formed in slopewash alluvium and residuum derived
dominantly from crystalline rock. The surface layer is
typically very dark grayish brown loam 6 inches thick. The
upper 9 inches of the subsoil is dark brown sandy clay
loam. The lower 7 inches of the subsoil is yellowish brown
gravelly sandy clay loam. The substratum, to a depth of
60 inches or more, is light olive brown very gravelly loamy
sand.

Permeability of the Cabin soils is moderate in the
subsoil and rapid in the substratum. Available water
capacity is low. The effective rooting depth is 60 inches or
more. Runoff is rapid and the hazard of water erosion is
severe. The hazard of wind erosion is moderate.

The Herbman soils are very shallow or shallow and are
well drained. They formed in colluvium and residuum
derived dominantly from crystalline rock. 50 percent of the
surface is typically covered with gravel and cobbles. The
upper part of the surface layer is dark grayish brown very
cobbly sandy loam 5 inches thick. The lower part layer is
dark brown very gravelly sandy loam 10 inches thick. Soft
gneiss is at a depth of 15 inches.

Permeability of the Herbman soils is moderately rapid.
Available water capacity is very low. The effective rooting
depth is 8 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Cabin soils is
mainly ldaho fescue, Columbia needlegrass, bluebunch
wheatgrass, and black sagebrush. As the range condition
deteriorates, sagebrush increases. As the range condition
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further deteriorates, Sandberg bluegrass and annual forbs
invade. The potential plant community produces about
800 pounds of air-dry vegetation in normal years.
Production ranges from 950 pounds in favorable years to
450 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity of the soils. The Cabin soils are
poorly suited to livestock watering ponds because of the
seepage potential and slope.

The potential plant community on the Herbman soils is
mainly bluebunch wheatgrass, Idaho fescue, spike
fescue, western wheatgrass, and black sagebrush. As the
range condition deteriorates, sagebrush increases. As the
range condition further deteriorates, Sandberg bluegrass,
cheatgrass, and annual forbs invade. The potential plant
community produces about 600 pounds of air-dry
vegetation in normal years. Production ranges from 800
pounds in favorable years to 400 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and the
depth of the soils. The Herbman soils are poorly suited to
livestock watering ponds because of the seepage
potential, depth to bedrock, and the slope. Access by
livestock to the steeper areas is limited and can result in
the overgrazing of the less sloping areas.

The Cabin soils are in capability subclass Vie,
nonirrigated. The Herbman soils are in capability subclass
Vlle, nonirrigated.

The Cabin soils are in the Shallow Igneous, 1510 19
inch ppt., Foothills and Mountains East range site. The
Herbman soils are in the Igneous, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
Clayburn soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
Irson soils are in the Shallow Igneous, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
Moslander soils are in the Subirrigated, 15 to 19 inch ppt.,
Foothills and Mountains East range site.

140—Cadoma-Renohill-Samday clay ioams,
3 to 12 percent slopes

This map unit is on uplands. The native vegetation is
mainly grasses and shrubs. Elevation is 5,000 to 6,000
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 40 percent Cadoma clay loam, 25 percent
Renohill clay loam, and 25 percent Samday clay loam.
The Cadoma soils are on hillsides with 3 to 12 percent
slopes, the Renohill soils are in swales with 3 to 6 percent
slopes, and the Samday soils are on hill crests with 3 to
12 percent slopes. The components of this unit are so
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intricately intermingled that it was not practical to map
them separately.

Included in this unit are 5 percent Silhouette clay loam
in drainageways that receive frequent overflow and 5
percent Gullied land.

The Cadoma soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from sodic shale. The surface layer is
typically light brownish gray clay loam 5 inches thick. The
upper 17 inches of the subsoil is grayish brown and light
olive gray, very strongly alkaline, slightly saline clay. The
lower 14 inches of the subsoil is light olive gray
moderately alkaline, moderately saline clay containing few
to common masses of gypsum. Soft sodic shale is at a
depth of 36 inches. '

Permeability of the Cadoma soils is slow. Available
water capacity is moderate. The effective rooting depth is
20 to 40 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

The Renohill soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from shale. The surface layer is
typically pale brown clay loam 3 inches thick. The upper 7
inches of the subsoil is grayish brown clay. The lower part
of the subsoil is light brownish gray clay loam 19 inches
thick. Soft platy shale is at a depth of 19 inches. In some
areas the surface is loam.

Permeability of the Renohill soils is slow. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is slow and the hazard of water erosion
is slight. The hazard of wind erosion is moderate.

The Samday soils are very shallow or shallow and are
well drained. They formed in residuum derived from shale.
The surface layer is typically light brownish gray clay loam
4 inches thick. The underlying material is light brownish
gray clay 9 inches thick. Soft, platy shale is at a depth of
13 inches.

Permeability of the Samday soils is slow. Available
water capacity is very low. The effective rooting depth is 6
to 20 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Cadoma soils is
mainly western wheatgrass, Indian ricegrass, gardner
saltbush, bottlebrush squirreitail, and birdfoot sagebrush.
As the range condition deteriorates, birdfoot sagebrush
increases. As the range condition further deteriorates,
annual forbs invade. The potential plant community
produces about 500 pounds of air-dry vegetation in
normal years. Production ranges from 700 pounds in
favorable years to 350 pounds in unfavorable years. The
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production of vegetation suitable for livestock grazing is
limited by the alkalinity and available water capacity of the
soils. Loss of the surface layer results in a severe
decrease in productivity and in the potential of the soils to
produce plants suitable for grazing. The soils are poorly
suited to livestock watering ponds because of the depth to
bedrock.

The potential plant community on the Renohill soils is
mainly thickspike wheatgrass, green needlegrass,
bottlebrush squirreltail, bluebunch wheatgrass, birdfoot
sagebrush, and big sagebrush. As the range condition
deteriorates, forbs and big sagebrush increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,000 pounds of air-dry vegetation in normal years.
Production ranges from 1,300 pounds in favorable years
to 500 pounds in unfavorable years. These soils are
poorly suited to livestock watering ponds because of the
depth to bedrock and the slope.

The potential plant community on the Samday soils is
mainly western wheatgrass, Indian ricegrass, bottlebrush
squirreltail, inland saltgrass, birdfoot sagebrush, and
gardner saltbush. As the range condition deteriorates,
gardner saltbush and Sandberg bluegrass increase in
abundance. As the range condition further deteriorates,
annual forbs invade. The potential plant community
produces about 300 pounds of air-dry vegetation in
normal years. Production ranges from 400 pounds in
favorable years to 200 pounds in unfavorable years. The
production of vegetation suitable for livestock grazing is
limited by the depth and available water capacity of the
soils. These soils are poorly suited to livestock watering
ponds because of the depth to bedrock.

The Cadoma soils are in capability subclass Vle,
nonirrigated; the Renohill soils are in capability subclass
IVe, nonirrigated; and the Samday soils are in capability
subclass Vlls, nonirrigated.

The Cadoma soils are in the Impervious Clay, 10 to 14
inch ppt., High Plains Southeast range site. The Renohill
soils are in the Clayey, 10 to 14 inch ppt., High Plains
Southeast range site. The Samday soils are in the Shale,
10 to 14 inch ppt5 High Plains Southeast range site.
Inclusions of Silhouette soils are in the Clayey Overflow,
10 to 14 inch ppt., High Plains Southeast range site.

141—Cambria sandy clay loam, 0 to 6
percent slopes

These very deep, well drained soils are on alluvial fan
terraces and plateaus. They formed in alluvium derived
dominantly from sandstone and shale. The native
vegetation is mainly grasses and shrubs. Elevation is
5,000 to 5,500 feet. The annual precipitation is 10 to 14
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inches, the annual air temperature is 46 to 49 degrees F,
and the frost-free period is 120 to 130 days.

The surface layer is typically brown sandy clay loam 4
inches thick. The upper 4 inches of the subsoil is
yellowish brown sandy clay loam. The lower part of the
subsoil, to a depth of 30 inches, is pale brown clay loam.
The substratum, to a depth of 60 inches or more, is very
pale brown clay loam. In some areas the lower
substratum is loam.

Included in this unit is 10 percent Amodac sandy clay
foam.

Permeability of the Cambria soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

This unit is used mainly for irrigated hay and pasture,
livestock grazing, and for wildlife habitat. It is also used
for homesite development.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. These soils are only
moderately well suited to livestock watering ponds
because of the seepage potential.

If this unit is used for irrigated hay and pasture,
irrigation water should be carefully applied to avoid deep
percolation. Water from deep percolation contributes to
the formation of saline seeps downslope. Applications of
irrigation water should be adjusted to available water
capacity, the water intake rate, and the crop needs.
Pipelines or ditch lining should be used to avoid seepage
from ditches.

If this unit is used for homesite development, the main
limitations are the moderate shrink-swell potential and the
moderately restricted permeability. If buildings are
constructed on these soils, properly designed foundations
and footings and runoff diverted away from the buildings
will help to prevent the structural damage caused by
shrinking and swelling. When installing septic tank
absorption fields, increasing the size of the field helps to
overcome the restricted permeability.

This map unit is in capability subclass llle, irrigated,
and Ve, nonirrigated.

The Cambria soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of Amodac
soils are in the Saline Loamy, 10 to 14 inch ppt., High
Plains Southeast range site.
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142—Cambria-Zigweid complex, 2 to 15
percent slopes

This map unit is on alluvial fan terraces and plateaus.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 5,000 to 6,500 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 44 to 49 degrees F, and the frost-free period is 110 to
130 days.

This unit is 50 percent Cambria very fine sandy loam
and 35 percent Zigweid loam. The Cambria soils are on
slopes of 2 to 9 percent and the Zigweid soils are on
slopes of 6 to 15 percent. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included in this unit is Forkwood toam intermixed with
the Cambria soils. Also included in a few areas are small
areas of Theedle loam on small hills. Included areas make
up 15 percent of the total acreage.

The Cambria soils are very deep and well drained.
They formed in alluvium derived dominantly from
sandstone and shale. The surface layer is typically light
brownish gray very fine sandy loam 1 inch thick. The
upper part of the subsoil is light olive brown loam 7 inches
thick. The lower 21 inches of the subsaoil is light gray
loam. The substratum, to a depth of 60 inches or more, is
light brownish gray loam. In some areas the surface layer
is loam or sandy loam.

Permeability of the Cambria soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

The Zigweid soils are very deep and well drained. They
formed in alluvium derived dominantly from sandstone
and shale. The surface layer is typically pale brown loam
3 inches thick. The upper 9 inches of the subsoil is brown
loam. The lower 23 inches of the subsoil is light brownish
gray loam. The substratum, to a depth of 60 inches or
more, is light brownish gray loam. In some areas the
surface layer is sandy loam.

Permeability of the Zigweid soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
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annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal
years. Production ranges from 1,400 pounds in
favorable years to 600 pounds in unfavorable years.
This unit is only moderately well suited to livestock
watering ponds because of the seepage potential and
slope.

This map unit is in capability subclass Ve, nonirrigated.
It is in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

143—Cambria-Zigweid association, dry,
sloping

This map unit is on plateaus dissected by numerous
drainageways (fig. 6). The slope is 1 to 12 percent. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 5,400 to 6,200 feet. The annual precipitation
is 9 to 10 inches, the annual air temperature is 44 to 49
degrees F, and the frost-free period is 110 to 130 days.

This unit is 55 percent Cambria sandy clay loam and
35 percent Zigweid clay loam. The Cambria soils are in
areas with a slope of 1 to 6 percent and the Zigweid soils
are in areas with a slope of 6 to 12 percent.

Included in this unit are 5 percent very gravelly loam
soils intermingled with the Cambria soils, and 5 percent
moderately deep soils similar to the Cambria soils in
areas with a slope of 6 to 12 percent.

The Cambria soils are very deep and well drained.
They formed in alluvium derived dominantly from sandy
shale. The surface layer is typically pale brown sandy clay
loam 2 inches thick. The upper part of subsoil is brown
clay loam 5 inches thick. The lower 18 inches of the
subsoil is very pale brown clay loam. The substratum, to a
depth of 60 inches or more, is pale brown clay loam.

Permeability of the Cambria soils are moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

The Zigweid soils are very deep and well drained. They
formed in alluvium derived dominantly from sandy shale.
The surface layer is typically pale brown clay loam 4
inches thick. The upper part of the subsoil is pale brown
clay loam 6 inches thick. The lower 15 inches of the
subsoil is light brownish gray clay loam. The substratum,
to a depth of 60 inches or more, is pale brown clay loam.

Permeability of the Zigweid soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.
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The potentiai plant community on the Cambria and
Zigweid soils is mainly bluebunch wheatgrass, western
wheatgrass, needleandthread, Indian ricegrass, and big
sagebrush. As the range condition deteriorates, blue
grama, Sandberg bluegrass, and big sagebrush increase
in abundance. As the range condition further deteriorates,
annuals and pricklypear invade. The potential plant
community produces about 400 pounds of air-dry
vegetation in normal years. Production ranges from 600
pounds in favorable years to 225 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited mainly by low annual precipitation. This
unit is only moderately well suited to livestock watering
ponds because of the seepage potential and the slope.

This map unit is in capability subclass Vie,
nonirrigated.

The Cambria and Zigweid soils are in the Loamy, 5to 9
inch ppt., Wind River Basin range site. Inclusions of very
gravelly loam soils and moderately deep soils are in the
Shallow Loamy, 5 to 9 inch ppt., Wind River Basin range
site.

144—Castner-Chincap-Rock outcrop
complex, 10 to 40 percent slopes

This map unit is on mountain dip slopes. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 6,500 to 7,800 feet. The annual precipitation is 15 to 19
inches, the annual air temperature is 37 to 42 degrees F,
and the frost-free period is 90 to 110 days.

This unit is 45 percent Castner channery loam, 20
percent Chincap fine sandy loam, and 15 percent Rock
outcrop. The Castner soils are on planar and convex
slopes of 15 to 40 percent, the Chincap soils are on
concave slopes of 10 to 20 percent, and Rock outcrop is
intermixed with the Castner soils and on escarpments.
The components of this unit are so intricately intermingled
that it was not practical to map them separately.

Included in this unit are 10 percent Coutis loam in
draws and 10 percent soils similar to the Castner soils but
with bedrock at a depth of 4 to 8 inches.

The Castner soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from sandstone. The upper part of the surface layer is
typically dark brown channery loam 3 inches thick. The
lower 4 inches is brown very channery loam. The subsoil
is brown very channery loam 4 inches thick. Hard
sandstone is at a depth of 11 inches. In some areas the
surface layer is channery sandy loam.

Permeability of the Castner soils is moderately rapid.
Available water capacity is very low. The effective rooting
depth is 8 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.
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Figure 6.—Diagram of the Cambria-Zigweid association, dry, sloping, on plateaus dissected by many drainageways. Chipenbhill
gravelly clay loam, 5 to 40 percent slopes, is on plateau breaks, and the Effington-Uffens complex, 0 to 6 percent slopes, is on

terraces.

The Chincap soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from sandstone. The upper part of the
surface layer is typically dark gray fine sandy loam 1 inch
thick. The lower 8 inches is dark grayish brown sandy
joam. The underlying material is brown sandy loam 14
inches thick. Hard sandstone is at a depth of 23 inches. In
some areas the surface layer is sandy loam.

Permeability of the Chincap soils is moderately rapid.
Available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
severe.

Rock outcrop consists of exposures of hard, quartzitic
sandstone.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Castner soils is
mainly bluebunch wheatgrass, Columbia needlegrass,
mountain muhly, and Idaho fescue. As the range condition
deteriorates, Sandberg bluegrass, prairie junegrass, one-
spike oatgrass, and threadleaf sedge increase in
abundance. As the range condition further deteriorates,
broom snakeweed, curlycup gumweed, and annuals
invade. The potential plant community produces about
1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 800 pounds in unfavorable years. The production of

vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. The slope,
where above 30 percent, limits access by livestock and
results in overgrazing of the less sloping areas.

The potential plant community on the Chincap soils is
mainly bluebunch wheatgrass, ldaho fescue, prairie
junegrass, and big sagebrush. As the range condition
deteriorates, blue grama, threadleaf sedge, big
sagebrush, and rabbitbrush increase in abundance. As
the range condition further deteriorates, broom
snakeweed, pricklypear, annual grasses, and annual forbs
invade. The potential plant community produces about
1,500 pounds of air-dry vegetation in normal years.
Production ranges from 2,000 pounds in favorable years
to 800 pounds in unfavorable years. This unit is poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

The Castner soils are in capability subclass Vs,
nonirrigated; the Chincap soils are in capability subclass
Vle, nonirrigated; and the Rock outcrop is in capability
class VIl

The Castner soils are in the Shallow Loamy, 15to 19
inch ppt., Foothills and Mountains Southeast range site.
The Chincap soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. Inclusions
of Coutis soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. Inclusions
of soils similar to the Castner soils are in the Very
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Shallow, 15 to 19 inch ppt., Foothills and Mountains
Southeast range site.

145—Castner-Rock outcrop complex, 5 to 25
percent slopes

This map unit is on mountain dip slopes. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 6,600 to 7,600 feet. The annual precipitation is 15 to 19
inches, the annual air temperature is 35 to 42 degrees F,
and the frost-free period is 80 to 110 days.

This unit is 65 percent Castner channery loam and 25
percent Rock outcrop. The components of this unit are so
intricately intermingled that it was not practical to map
them separately.

Included in this unit is 10 percent Woosley loam in
draws and narrow drainageways.

The Castner soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from sandstone. 25 percent of the surface is typically
covered with sandstone channers and flagstones. The
upper part of the surface layer is dark brown channery
loam 2 inches thick. The lower part is dark brown very
flaggy loam 6 inches thick. The subsoil is pale brown very
flaggy loam 6 inches thick. Hard fractured sandstone is at
a depth of 14 inches.

Permeability of the Castner soils is moderately rapid.
Available water capacity is very low. The effective rooting
depth is 8 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

Rock outcrop consists of exposures of sandstone on
ledges along draws and on ridge crests.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Castner soils is
mainly true mountainmahogany, antelope bitterbrush,
bluebunch wheatgrass, needleandthread, and spike
fescue. As the range condition deteriorates, threadleaf
sedge and juniper increase in abundance. As the range
condition further deteriorates, broom snakeweed,
pricklypear, and annuals invade. The potential plant
community produces about 900 pounds of air-dry
vegetation in normal years. Production ranges from 1,150
pounds in favorable years to 550 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and the
depth of the soils. This unit is poorly suited to livestock
watering ponds because of the depth to bedrock and the
slope.

The Castner soils are in capability subciass Vlis,
nonirrigated, and Rock outcrop is in capability class VIiI.

The Castner soils are in the Rocky Hills, 15 to 19 inch
ppt., Foothills and Mountains Southeast range site.
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Inclusions of Woosley soils are in the Loamy, 1510 19
inch ppt., Foothills and Mountains East range site.

146—Caveguilch loam, 2 to 8 percent slopes

These very deep, well drained soils are on alluvial fans.
They formed in alluvium derived dominantly from
gypsiferous shale. The native vegetation is mainly shrubs
and grasses. Elevation is 5,000 to 5,800 feet. The annual
precipitation is 10 to 12 inches, the annual air temperature
is 44 to 49 degrees F, and the frost-free period is 110 to
130 days.

The surface layer is typically light brownish gray loam 1
inch thick. The upper part of the subsoil is light brownish
gray clay loam 7 inches thick. The next 11 inches is gray
loam containing common masses of gypsum. The lower
17 inches of the subsoil is grayish brown clay loam
containing common masses and threads of gypsum. The
substratum, to a depth of 60 inches or more, is grayish
brown clay loam. In some areas the surface layer is clay
loam.

Included in this unit are small areas of Arvada clay
loam on the lower part of the alluvial fans, Chipendale
clay loam on hillsides, and Silhouette clay loam in
drainageways. Included areas make up 20 percent of the
total acreage.

Permeability of the Caveguich soils is moderately slow.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
gardner saltbush, winterfat, western wheatgrass, birdfoot
sagebrush, and Indian ricegrass. As the range condition
deteriorates, birdfoot sagebrush and Sandberg bluegrass
increase in abundance. As the range condition further
deteriorates, annual forbs invade. The potential plant
community produces about 500 pounds of air-dry
vegetation in normal years. Production ranges from 650
pounds in favorable years to 300 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity of the soils. These soils
are poorly suited to livestock watering ponds because of
the piping potential and the slope.

This map unit is in capability subclass Vlis, nonirrigated.

The Caveguich soils are in the Saline Upland, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Arvada soils are in the Impervious Clay, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Chipendale soils are in the Shallow Clayey, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
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Silhouette soils are in the Clayey Overflow, 10 to 14 inch
ppt., High Plains Southeast range site.

147—Cavegulch-Brokenhorn complex, 2 to
10 percent slopes

This map unit is on uplands. The native vegetation is
mainly shrubs and grasses. Elevation is 5,000 to 5,800
feet. The annual precipitation is 10 to 12 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 65 percent Cavegulch loam and 25 percent
Brokenhorn clay loam. The Cavegulch soils are on convex
slopes, and the Brokenhorn soils are on concave slopes.
The components of this unit are so intricately intermingled
that it was not practical to map them separately.

Included in this unit is 10 percent Hyshot loam.

The Cavegulch soils are very deep and well drained.
They formed in alluvium derived dominantly from
gypsiferous shale. The surface layer is typically light
brownish gray loam 4 inches thick. The upper part of the
subsoil is pale brown clay loam 7 inches thick. The lower
25 inches of the subsoil is gray clay loam containing
common masses and seams of gypsum. The substratum,
to a depth of 60 inches or more, is gray clay loam. In
some areas the surface layer is clay loam.

Permeability of the Cavegulch soils is moderately slow.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is moderate.

The Brokenhorn soils are very deep and well drained.
They formed in slopewash alluvium derived dominantly
from gypsiferous shale. The surface layer is typically
grayish brown clay loam 2 inches thick. The upper 2
inches of the subsail is brown clay loam. The next 9
inches is pale brown clay loam. The next 24 inches is light
grayish brown clay containing a high amount of calcium
carbonate. The lower part of the subsoil, to a depth of 60
inches or more, is grayish brown clay containing common
seams and filaments of gypsum.

Permeability of the Brokenhorn soils is slow. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Cavegulch soils
is mainly gardner saltbush, winterfat, western wheatgrass,
birdfoot sagebrush, and Indian ricegrass. As the range
condition deteriorates, birdfoot sagebrush and Sandberg
bluegrass increase in abundance. As the range condition
further deteriorates, annual forbs invade. The potential

Soil Survey

plant community produces about 500 pounds of air-dry
vegetation in normal years. Production ranges from 650
pounds in favorable years to 300 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity of the soils. These soils
are poorly suited to livestock watering ponds because of
the piping potential and the slope.

The potential plant community on the Brokenhorn soils
is mainly birdfoot sagebrush, western wheatgrass, green
needlegrass, and winterfat. As the range condition
deteriorates, forbs and big sagebrush increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,000 pounds of air-dry vegetation in normal years.
Production ranges from 1,300 pounds in favorable years
to 500 pounds in unfavorable years. These soils are
poorly suited to livestock watering ponds because of the
piping potential and the slope.

The Cavegulch soils are in capability subclass Vis,
nonirrigated. The Brokenhorn soils are in capability
subclass Ve, nonirrigated.

The Cavegulch soils are in the Saline Upland, 10 to 14
inch ppt., High Plains Southeast range site. The
Brokenhorn soils are in the Clayey, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of the Hyshot
soils are in the Clayey, 10 to 14 inch ppt., High Plains
Southeast range site.

148—Chalkcreek loam, 0 to 8 percent slopes

These very deep, well drained soils are on alluvial fans.
They formed in alluvium derived dominantly from
tuffaceous siltstone. Elevation is 6,500 to 7,000 feet. The
annual precipitation is 10 to 14 inches, the annual air
temperature is 40 to 42 degrees F, and the frost-free
period is 90 to 110 days.

The surface layer is typically brown loam 4 inches
thick. The subsoil is brown loam 7 inches thick. The
substratum, to a depth of 60 inches or more, is pale
brown loam.

Included in this unit is Forelle loam in swales. Also
included are small areas of Gullied land. Included areas
make up 10 percent of the total acreage.

Permeability of the Chalkcreek soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, bluebunch wheatgrass,
needleandthread, mutton bluegrass, and big sagebrush.
As the range condition deteriorates, big sagebrush and
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blue grama increase in abundance. As the range
condition further deteriorates, annuals invade. The
potential plant community produces about 1,100
pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable
years to 600 pounds in unfavorable years. These soils
are only moderately well suited to livestock watering
ponds because of the seepage potential and piping
potential.

This map unit is in capability subclass IVe, nonirrigated.
It is in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

149—Chipendale-Chipenhill clay loams, 5 to
15 percent slopes

This map unit is on hills. The native vegetation is
mainly shrubs and grasses. Elevation is 5,000 to 5,800
feet. The annual precipitation is 10 to 12 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 55 percent Chipendale clay loam and 30
percent Chipenhill clay loam. The Chipendale soils are on
toe slopes and foot slopes with 5 to 10 percent slopes,
and the Chipenhill soils are on crests and backslopes with
10 to 15 percent slopes. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included in this unit are 5 percent Caveguich soils on
the lower part of the hillsides, 5 percent Gullied land, and
5 percent shallow sandy soils on hill crests.

The Chipendale soils are very deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from gypsiferous shale. The surface layer is
typically pale brown clay loam 2 inches thick. The upper 2
inches of the subsoil is gray clay loam containing common
masses of gypsum. The lower 13 inches of the subsoil is
gray and light brownish gray clay loam containing
common to many seams and filaments of gypsum. The
substratum, to a depth of 60 inches or more, is light
brownish gray and yellowish brown clay containing a few
thin seams of gypsum. In a few areas the surface layer is
loam.

Permeability of the Chipendale soils is slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

The Chipenhill soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from gypsiferous shale. The surface iayer is typically light
yellowish brown clay loam 1 inch thick. The next 3 inches
is pale brown clay loam. The underlying material is
yellowish brown clay 13 inches thick. Soft gypsiferous
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shale is at a depth of 17 inches. In some areas the
surface layer is clay.

Permeability of the Chipenhill soils is slow. Available
water capacity is very low. The effective rooting depth is 8
to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Chipendale soils
is mainly gardner saltbush, western wheatgrass, Indian
ricegrass, and bottlebrush squirreltail. As the range
condition deteriorates, birdfoot sagebrush and Sandberg
bluegrass increase in abundance. As the range condition
further deteriorates, annual forbs invade. The potential
plant community produces about 500 pounds of air-dry
vegetation in normal years. Production ranges from 650
pounds in favorable years to 300 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity, alkalinity, and available
water capacity of the soils. The Chipendale soils are only
moderately well suited to livestock watering ponds
because of the piping potential and the slope.

The potential plant community on the Chipenhil! soils is
mainly western wheatgrass, Indian ricegrass, bottlebrush
squirreltail, gardner saltbush, and winterfat. As the range
condition deteriorates, gardner saltbush and Sandberg
bluegrass increase in abundance. As the range condition
further deteriorates, annual forbs invade. The potential
plant community produces about 300 pounds of air-dry
vegetation in normal years. Production ranges from 400
pounds in favorable years to 200 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity, alkalinity, available water
capacity, and the depth of the soils. The Chipenhill soils
are poorly suited to livestock watering ponds because of
the depth to bedrock and the slope.

The Chipendale soils are in capability subclass Vs,
nonirrigated. The Chipenhill soils are in capability
subclass Vlle, nonirrigated.

The Chipendale soils are in the Saline Upland, 10 to 14
inch ppt., High Plains Southeast range site. The Chipenhill
soils are in the Shale, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Cavegulch soils are in
the Saline Upland, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of shallow sandy soils
are in the Shallow Sandy, 10 to 14 inch ppt., High Plains
Southeast range site.

150—Chipendale-Razsun clay loams, 3 to 15
percent slopes

This map unit is on hills. The native vegetation is
mainly grasses and shrubs. Elevation is 5,000 to 5,500
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feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 120 to 130 days.

This unit is 55 percent Chipendale clay loam and 30
percent Razsun clay loam. The Chipendale soils are on
toe slopes and foot slopes with 3 to 10 percent slopes and
the Razsun soils are on back slopes and foot slopes with
5 to 15 percent slopes. The components of this unit are
so intricately intermingled that is was not practical to map
them separately.

Included in this unit are 5 percent Chipenhill clay loam
on hill crests and 10 percent Brokenhorn clay loam on
foot slopes.

The Chipendale soils are very deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from gypsiferous shale. The surface layer is
typically grayish brown clay loam 1 inch thick. The upper
4 inches of the subsoil is grayish brown clay. The lower 25
inches of the subsoil is light brownish gray clay containing
common masses of gypsum. The substratum, to a depth
of 60 inches or more, is grayish brown ciay containing a
few seams of gypsum.

Permeability of the Chipendale soils is slow. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

The Razsun soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from gypsiferous shale. The surface
layer is typically light brownish gray clay loam 3 inches
thick. The upper 8 inches of the subsoil is light brownish
gray clay. The lower 10 inches of the subsoil is grayish
brown, gypsiferous clay. Soft gypsiferous shale is at a
depth of 21 inches.

Permeability of the Razsun soils is slow. Available
water capacity is very low. The effective rooting depth is
20 to 40 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Chipendale soils
is mainly inland saltgrass, Sandberg bluegrass, western
wheatgrass, and alkali sacaton. As the range condition
deteriorates, shadscale increases. As the range condition
further deteriorates, annual forbs invade. The potential
plant community produces about 500 pounds of air-dry
vegetation in normal years. Production ranges from 650
pounds in favorable years to 250 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity, alkalinity, and available
water capacity of the soils. The Chipendale soils are only
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moderately well suited to livestock watering ponds
because of the piping potential and the slope.

The potential plant community on the Razsun soils is
mainly green needlegrass, western wheatgrass, and big
sagebrush. As the range condition deteriorates, big
sagebrush and blue grama increase in abundance. As the
range condition further deteriorates, pricklypear invades.
The potential plant community produces about 1,300
pounds of air-dry vegetation in normal years. Production
ranges from 1,800 pounds in favorable years to 750
pounds in unfavorable years. These soils are poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

The Chipendale soils are in capability subclass Vis,
nonirrigated. The Razsun soils are in capability subclass
IVe, nonirrigated.

The Chipendale soils are in the Saline Upland, 10 to 14
inch ppt., Northern Plains range site. The Razsun soils
are in the Clayey, 10 to 14 inch ppt., Northern Plains
range site. Inclusions of Chipenhill soils are in the Shale,
10 to 14 inch ppt., High Plains Southeast range site.
Inclusions of Brokenhorn soils are in the Clayey, 10 to 14
inch ppt., Northern Plains range site.

151—Chipenhill gravelly clay loam, 5 to 40
percent slopes

These very shallow or shallow, well drained soils are on
terrace breaks, plateau breaks, and hiils. They formed in
residuum derived dominantly from gypsiferous shale. The
native vegetation is mainly grasses. Elevation is 5,000 to
6,000 feet. The annual precipitation is 8 to 10 inches, the
annual air temperature is 46 to 49 degrees F, and the
frost-free period is 110 to 130 days.

30 percent of the surface is typically covered with
gravel and cobbles. The surface layer is grayish brown
gravelly clay loam 3 inches thick. The underlying material
is grayish brown clay 8 inches thick. Soft gypsiferous
shale is at a depth of 11 inches.

Included in this unit are 10 percent Greybull clay loam
in swales and drainageways and 5 percent soils similar to
the Chipenhill soils but with bedrock at a depth of 4 to 8
inches on hill crests and shoulders.

Permeability of the Chipenhill soils is slow. Available
water capacity is very low. The effective rooting depth is 8
to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, western wheatgrass,
needleandthread, big sagebrush, and Indian ricegrass. As
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the range condition deteriorates, blue grama, big
sagebrush, and unpalatable forbs increase in abundance.
As the range condition further deteriorates, annuals and
pricklypear invade. The potential plant community
produces about 250 pounds of air-dry vegetation in
normal years. Production ranges from 350 pounds in
favorable years to 125 pounds in unfavorable years. The
production of vegetation suitable for livestock grazing is
limited by the salinity, alkalinity, available water capacity,
and depth of the soils. The slope, where above 30
percent, limits access by livestock and results in
overgrazing of the less sloping areas. Loss of the surface
layer results in a severe decrease in productivity and in
the potential of the soils to produce plants suitable for
grazing. The Chipenhill soils are poorly suited to livestock
watering ponds because of the depth to bedrock and the
slope.

This map unit is in capability subclass Vlle,
nonirrigated.

The Chipenbhill soils are in the Shallow Loamy, 5 to 9
inch ppt., Wind River Basin range site. Inclusions of soils
similar to Chipenhill soils are in the Shale, 5 to 9 inch ppt.,
Wind River Basin range site. Inclusions of Greybull soils
are in the Loamy, 5 to 9 inch ppt., Wind River Basin range
site.

152—Chipenhill-Rock outcrop complex, 15
to 30 percent slopes

This map unit is on terrace breaks. The native
vegetation is mainly shrubs and grasses. Elevation is
5,000 to 5,800 feet. The annual precipitation is 10 to 12
inches, the annual air temperature is 46 to 49 degrees F,
and the frost-free period is 110 to 130 days.

This unit is 55 percent Chipenhill clay loam and 30
percent Rock outcrop. The Chipenhill soils are on
shoulders and back slopes with 15 to 30 percent slopes.
Rock outcrop occurs throughout the unit. The components
of this unit are so intricately intermingled that it was not
practical to map them separately.

Included in this unit are 10 percent Chipendale on foot
slopes with 10 to 20 percent slopes and 5 percent shallow
sandy soils on ridge crests with 15 to 25 percent slopes.

The Chipenhill soils are very shallow or shallow and are
well drained. They formed in residuum and slopewash
alluvium derived dominantly from soft gypsiferous shale.
The surface layer is typically pale brown clay loam 1 inch
thick. The underlying material is pale brown and light
yellowish brown clay 10 inches thick. Soft platy
gypsiferous shale is at a depth of 11 inches. In some
areas the surface layer is clay.

Permeability of the Chipenhill soils is slow. Available
water capacity is very low. The effective rooting depth is 8
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to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Rock outcrop consists of exposures of gypsiferous
shale.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Chipenhill soils is
mainly western wheatgrass, Indian ricegrass, bottlebrush
squirreltail, gardner saltbush, and winterfat. As the range
condition deteriorates, gardner saltbush and Sandberg
bluegrass increase in abundance. As the range condition
further deteriorates, annual forbs invade. The potential
plant community produces about 300 pounds of air-dry
vegetation in normal years. Production ranges from 400
pounds in favorable years to 200 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the salinity, alkalinity, depth, and
available water capacity of the soils. The Chipenhill soils
are poorly suited to livestock watering ponds because of
the depth to bedrock and the slope.

The Chippenbhill soils are in capability subclass Vlle,
nonirrigated, and Rock outcrop is in capability class VIII.

The Chipenhill soils are in the Shale, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of
Chipendale soils are in the Shallow Clayey, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
shallow sandy soils are in the Shallow Sandy, 10 to 14
inch ppt., High Plains Southeast range site.

153—Chittum-Nielsen-Rock outcrop
complex, 2 to 10 percent slopes

This map unit is on broad mountain ridges and dip
slopes. The native vegetation is mainly grasses and
shrubs. Elevation is 7,700 to 9,000 feet. The annual
precipitation is 15 to 19 inches, the annual air temperature
is 33 to 36 degrees F, and the frost-free period is less
than 80 days. Frost commonly occurs during summer
months.

This unit is 40 percent Chittum loam, 30 percent
Nielsen very flaggy loam, and 15 percent Rock outcrop.
The components of this unit are so intricately intermingled
that it was not practical to map them separately.

Included in this unit is 10 percent Bachus loam in
swales. Also included is 5 percent of a soil that is similar
to the Chittum soils but is shallow to soft sandstone.
Where this unit occurs near Fremont County, it has a
greater percentage of the Bachus soils.

The Chittum soils are shallow and well drained. They
formed in residuum derived dominantly from quartzitic
sandstone. The surface layer is typically dark brown loam
2 inches thick. The upper 10 inches of the subsoil is dark
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brown loam. The lower 6 inches of the subsoil is yellowish
brown clay loam. Hard sandstone is at a depth of 18
inches.

Permeability of the Chittum soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
moderate.

The Nielsen soils are shallow and well drained. They
formed in residuum derived dominantly from quartzitic
sandstone. The surface layer is typically dark grayish
brown very flaggy loam 2 inches thick. The upper 6 inches
of the subsaoil is dark grayish brown very flaggy clay loam.
The lower 4 inches of the subsoil is yellowish brown very
flaggy clay loam. Hard sandstone is at a depth of 12
inches.

Permeability of the Nielsen soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
slight.

The Rock outcrop consists of exposures of hard
quartzitic sandstone.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Chittum soil unit
is mainly Idaho fescue, Columbia needlegrass, spike
fescue, bluebunch wheatgrass, and big sagebrush. As the
range condition deteriorates, sagebrush increases. As the
range condition further deteriorates, cheatgrass,
goldenweed, gumweed, and stickseed invade. The
potential plant community produces about 850 pounds of
air-dry vegetation in normal years. Production ranges
from 1,000 pounds in favorable years to 500 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity and depth of the soils. These soils are poorly
suited to livestock watering ponds because of the depth to
bedrock.

The potential plant community on the Nielsen soils is
mainly Columbia needlegrass, bluebunch wheatgrass,
Idaho fescue, and big sagebrush. As the range condition
deteriorates, sagebrush increases. As the range condition
further deteriorates, annual forbs, cheatgrass, poverty
weed, gum weed, burdock, and stickseed invade. The
potential plant community produces about 600 pounds of
air-dry vegetation in normal years. Production ranges
from 800 pounds in favorable years to 400 pounds in
unfavorable years. These soils are poorly suited to
livestock watering ponds because of the depth to bedrock.

The Chittum soils are in the capability subclass Vie,
nonirrigated; the Nielson soils are in capability subclass
Vlls, nonirrigated; and Rock outcrop is in capability class
VIII.

Soil Survey

The Chittum soils are in the Shallow Loamy, 15to 19
inch ppt., Foothills and Mountains East range site. The
Nielsen soils are in the Very Shallow, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
Bachus soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site.

154—Chittum-Sneffels loams, 5 to 40
percent slopes

This map unit is on mountainsides and dip slopes. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 7,000 to 8,000 feet. The annual precipitation
is 15 to 19 inches, the annual air temperature is 33 to 36
degrees F, and the frost-free period is less than 90 days.
Frost commonly occurs during summer months.

This unit is 50 percent Chittum loam and 30 percent
Sneffels loam. The Chittum soils are on slopes of 15 to 40
percent and the Sneffel soils are on slopes of 5to 15
percent. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are small areas of Adel loam along
drainageways, Foxton fine sandy loam in areas of timber
intermixed with the Sneffel soils, Foxton Variant ioam in
areas of timber on the steep slopes, and Rock outcrop.
Also included are small areas of wet soils associated with
springs. Included areas make up 20 percent of the total
acreage.

The Chittum soils are shallow and weli drained. They
formed in residuum derived dominantly from sandstone.
The surface layer is typically brown loam 3 inches thick.
The upper 6 inches of the subsoil is brown gravelly loam.
The lower 5 inches of the subsaoil is light brown gravelly
clay loam. Hard sandstone is at a depth of 14 inches. In
some areas the surface layer is covered with 10 to 25
percent flagstones.

Permeability of the Chittum soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Sneffels soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from sandstone. The surface layer is
typically dark grayish brown and dark brown loam 11
inches thick. The upper 6 inches of the subsoil is brown
clay loam. The lower 10 inches of the subsoil is yellowish
brown clay. Hard sandstone is at a depth of 27 inches.

Permeability of the Sneffels soils is slow. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.
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This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Chittum soils is
mainly ldaho fescue, bluebunch wheatgrass, Columbia
needlegrass, Parry danthonia, and black sagebrush. As
the range condition deteriorates, Sandberg bluegrass,
prairie junegrass, one-spike oatgrass, and threadleaf
sedge increase in abundance. As the range condition
further deteriorates, broom snakeweed, curlycup
gumweed, and annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 800 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils. The slope, where above 30 percent,
limits access by livestock and results in overgrazing of the
less sloping areas. These soils are poorly suited to
livestock watering ponds because of the depth to bedrock
and the slope.

The potential plant community on the Sneffels soils is
mainly bluebunch wheatgrass, ldaho fescue, prairie
junegrass, Griffith wheatgrass, and sagebrush. As the
range condition deteriorates, blue grama, threadleaf
sedge, big sagebrush, and rabbitbrush increase in
abundance. As the range condition further deteriorates,
broom snakeweed, pricklypear, annual grasses, and
annual forbs invade. The potential plant community
produces about 1,500 pounds of air-dry vegetation in
normal years. Production ranges from 2,000 pounds in
favorable years to 800 pounds in unfavorable years.
These soils are poorly suited to livestock watering ponds
because of the depth to bedrock and the slope.

The Chittum soils are in capability subclass Vlle,
nonirrigated. The Sneffels soils are in capability subclass
Vle, nonirrigated.

The Chittum soils are in the Shaliow Loamy, 15to 19
inch ppt., Foothills and Mountains Southeast range site.
The Sneffels soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. Inclusions
of Adel soils are in the Loamy, 15 to 19 inch ppt., Foothills
and Mountains Southeast range site. Inclusions of Foxton
and Foxton Variant soils are in woodiand. Inclusions of
wet soils are in the Subirrigated, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site.

155—Clarkelen sandy loam, gravelly
substratum, 0 to 4 percent slopes

These very deep, somewhat excessively drained soils
are on flood plains of the North Platte River and its major
tributaries. They formed in alluvium derived from various
sources. The native vegetation is mainly grasses, shrubs,

65

and forbs. Elevation is 5,000 to 5,500 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 46 10 49 degrees F, and the frost-free period is 120 to
130 days.

The surface layer is typically pale brown sandy loam 6
inches thick. The upper 43 inches of the underlying
material is very pale brown sandy loam stratified with thin
layers of loamy sand and loam. The lower part, to a depth
of 60 inches or more, is light yellowish brown very gravelly
sand. In some areas the surface layer is fine sandy loam.

Included in this unit are small areas of Draknab loamy
fine sand intermixed with the Clarkelen soils, Haverdad
clay loam in slight depressions near terrace breaks, Rivra
fine sandy loam in swales, and areas of very gravelly and
sandy soils on knobs and terrace breaks. Included areas
make up 15 percent of the total acreage.

Permeability of the Clarkelen soils is moderately rapid.
Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
severe. This unit is somewhat protected from flooding by
major water-control structures, but is subject to a rare
hazard of flooding.

This unit is used mainly for livestock grazing and
wildlife habitat. It is also used for irrigated hay and
pasture, for homesite and urban development, or as a
source of sand and gravel.

The potential plant community on the Clarkelen soils is
mainly needleandthread, prairie sandreed, Indian
ricegrass, and silver sagebrush. As the range condition
deteriorates, fringed sagewort and blue grama increase in
abundance. As the range condition further deteriorates,
broom snakeweed and cheatgrass invade. The potential
plant community produces about 1,600 pounds of air-dry
vegetation in normal years. Production ranges from 2,100
pounds in favorable years to 1,000 pounds in unfavorable
years. These soils are poorly suited to livestock watering
ponds because of the seepage potential.

If the Clarkelen soils are used for irrigated hay and
pasture, the main limitation is the available water capacity
of the soils. These soils will require frequent irrigations
due to its available water capacity. Applications of
irrigation water should be adjusted to the available water
capacity and water intake rate of the soils and to the crop
needs. Ditch lining or pipelines should be used to avoid
excessive seepage from ditches.

If the Clarkelen soils are used for homesite and urban
development, the main limitation is the rare hazard of
flooding. Topsoil shouid be stockpiled and used to reclaim
areas disturbed during construction. Excavation for
houses and access roads exposes material that is highly
susceptible to wind erosion. Revegetating disturbed areas
around construction sites as soon as possible helps to
control wind erosicn. If the density of housing is moderate
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to high, community sewage systems are needed to
prevent contamination of water supplies by onsite sewage
disposal systems.

This unit is a probable source of sand and gravel. The
hazard of wind erosion is a concern that should be
addressed. Topsoil can be stockpiled and used to reclaim
areas disturbed during excavation.

This map unit is in capability subclasses llle, irrigated,
and IVe, nonirrigated.

The Clarkelen soils are in the Sandy, 10 to 14 inch ppt.,
Northern Plains range site. Inclusions of Rivra soils are in
the Lowland, 10 to 14 inch ppt., Northern Plains range
site. Inclusions of Haverdad soils are in the Loamy, 10 to
14 inch ppt., Northern Plains range site. Inclusions of
Draknab soils are in the Sands, 10 to 14 inch ppt.,
Northern Plains range site.

156—Clayburn-Moslander association,
gently sloping

This map unit is in mountain valleys. The slope is 0 to 8
percent. The native vegetation is mainly grasses, forbs,
sedges, and shrubs. Elevation is 7,000 to 8,500 feet. The
annual precipitation is 15 to 19 inches, the annual air
temperature is 32 to 37 degrees F, and the frost-free
period is less than 80 days. Frost commonly occurs
during summer months.

This unit is 60 percent Clayburn loam and 25 percent
Moslander loam. The Clayburn soils are on alluvial fans
with 3 to 8 percent slopes and the Moslander soils are in
drainageways with 0 to 3 percent slopes.

Included in this unit are 10 percent Woosley loam on
alluvial fans and 5 percent poorly drained stony soils
intermixed with the Moslander soils.

The Clayburn soils are very deep and well drained.
They formed in alluvium derived dominantly from
crystalline rocks. The surface layer is typically dark
grayish brown loam 4 inches thick. The upper 7 inches of
the subsoil is dark grayish brown loam. The lower 28
inches of the subsoil is brown clay loam. The substratum,
to a depth of 60 inches or more, is very pale brown loam.
In some areas the surface layer is cobbly loam.

Permeability of the Clayburn soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

The Moslander soils are very deep and poorly drained.
They formed in alluvium derived from various sources.
The surface layer is typically dark gray loam 8 inches
thick. The subsoil is gray clay loam 18 inches thick. The
substratum, to a depth of 60 inches or more, is gray clay
loam. In some areas the surface layer is cobbly or stony.

Soil Survey

Permeability of the Moslander soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches for plants that can tolerate a water
table, but it is 6 to 18 inches for plants that cannot. Runoff
is slow and the hazard of water erosion is slight. The
hazard of wind erosion is moderate. A seasonal high
water table fluctuates between depths of 0 to 1.5 feet
from April through July. The water table is above a depth
of 30 inches the remainder of the year. These soils are
subject to frequent brief periods of flooding from May
through July.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Clayburn soils is
mainly ldaho fescue, Columbia needlegrass, bluebunch
wheatgrass, spike fescue, and big sagebrush. As the
range condition deteriorates, big sagebrush and
rabbitbrush increase in abundance. As the range condition
further deteriorates, cheatgrass, gumweed, Canada
thistle, and stickseed invade. The potential plant
community produces about 1,350 pounds of air-dry
vegetation in normal years. Production ranges from 1,600
pounds in favorable years to 1,100 pounds in unfavorable
years. The Clayburn soils are only moderately well suited
to livestock watering ponds because of the seepage
potential and the slope.

The potential plant community on the Moslander soils
is mainly Nebraska sedge, tufted hairgrass, northern
reedgrass, and alpine timothy. As the range condition
deteriorates, willows and unpalatable forbs increase in
abundance. As the range condition further deteriorates,
Kentucky bluegrass invades. The potential plant
community produces about 3,800 pounds of air-dry
vegetation in normal years. Production ranges from 4,600
pounds in favorable years to 3,000 pounds in unfavorable
years. If the amount of plant cover is reduced, the
hazards of gullying, streambank cutting, and sheet
erosion when the soils are flooded are increased. Grazing
should be delayed until the soils have drained sufficiently
and is firm enough to withstand trampling by livestock.
The Moslander soils are well suited to livestock watering
ponds. Ponds should be constructed during the early fall
when the water table is at the deepest depth. Wetness will
limit the types of construction equipment that can be
used.

The Clayburn soils are in capability subclass Vle,
nonirrigated. The Moslander soils are in capability
subclass Vw, nonirrigated.

The Clayburn soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site. The Moslander
soils are in the Subirrigated, 15 to 19 inch ppt., Foothills
and Mountains East range site. Inclusions of Woosley
soils are in the Loamy, 15 to 19 inch ppt., Foothills and
Mountains East range site. Inclusions of wet stony soils
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are in the Subirrigated, 15 to 19 inch ppt., Foothills and
Mountains East range site.

157—Coalmont-Milren-Cragosen complex,
rolling

This map unit is on terraces and terrace breaks. The
slope is 1 to 30 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 6,800 to 7,400
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 37 to 41 degrees F, and the
frost-free period is 90 to 100 days.

This unit is 40 percent Coalmont loam, 25 percent
Milren loam, and 15 percent Cragosen gravelly loam. The
Coalmont soils are on terrace breaks with 2 to 20 percent
slopes, the Milren soils are on terraces with 1 to 8 percent
slopes, and the Cragosen soils are on terrace breaks with
5 to 30 percent slopes. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included in this unit are small areas of Bosler sandy
loam on terraces, Cushoo! sandy loam on terrace breaks,
and Forelle loam on foot slopes of terrace breaks and in
swales. Included areas make up 20 percent of the total
acreage.

The Coalmont soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from shale and sandstone. The
surface layer is typically grayish brown loam 3 inches
thick. The upper part of the subsoil is light olive brown
clay 14 inches thick. The lower 7 inches of the subsoil is
light brownish gray clay loam. The substratum is light
brownish gray clay loam 9 inches thick. Soft interbedded
shale and sandstone is at a depth of 33 inches. In some
areas the surface is very gravelly loam.

Permeability of the Coalmont soils is slow. Available
water capacity is moderate. The effective rooting depth is
20 to 40 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Milren soils are very deep and well drained. They
formed in alluvium derived from various sources. 10
percent of the surface is typically covered with gravel. The
surface layer is brown loam 2 inches thick. The upper 17
inches of the subsoil is yellowish brown sandy clay. The
next'5 inches is yellowish brown clay loam. The lower 10
inches of the subsoil is very pale brown loam. The
substratum, to a depth of 60 inches or more, is very pale
brown loam.

Permeability of the Milren soils is slow. Available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is medium and the hazard of water
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erosion is moderate. The hazard of wind erosion is
moderate.

The Cragosen soils are shallow and well drained. They
formed in colluvium derived from various sources. 30
percent of the surface is typically covered with gravel and
cobbles. The surface layer is brown gravelly loam 2
inches thick. The subsoil is light yellowish brown very
gravelly loam 12 inches thick. Soft sandstone at a depth
of 14 inches.

Permeability of the Cragosen soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Coalmont and
Milren soils is mainly thickspike wheatgrass, green
needlegrass, bluebunch wheatgrass, and birdfoot
sagebrush. As the range condition deteriorates, forbs and
big sagebrush increase in abundance. As the range
condition further deteriorates, annuals invade. The
potential plant community produces about 1,000 pounds
of air-dry vegetation in normal years. Production ranges
from 1,300 pounds in favorable years to 500 pounds in
unfavorable years. The Milren soils are only moderately
well suited to livestock watering ponds because of the
seepage potential. The Coalmont soils are poorly suited to
livestock watering ponds because of the depth to bedrock
and the slope.

The potential plant community on the Cragosen soils is
mainly bluebunch wheatgrass, western wheatgrass,
mutton bluegrass, needleandthread, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. Loss of
the surface layer results in a severe decrease in
productivity and in the potential of the soils to produce
plants suitable for grazing. The Cragosen soils are poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

The Coalmont soils are in capability subclass Vle,
nonirrigated; the Milren soils are in capability subclass
IVe, nonirrigated; and the Cragosen soils are in capability
subclass Vlls, nonirrigated.

The Coalmont and Milren soils are in the Clayey, 10 to
14 inch ppt., High Plains Southeast range site. The
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Cragosen soils are in the Shallow Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Bosler and Cushool soils are in the Sandy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Forelle soils are in the Loamy, 10 to 14 inch ppt., High
Plains Southeast range site.

158—Connerton loam, 0 to 3 percent slopes

These very deep, well drained soils are on alluvial fans
and low terraces. They formed in alluvium derived
dominantly from sandstone and siltstone. The native
vegetation is mainly grasses and shrubs. Elevation is
5,700 to 6,100 feet. The annual precipitation is 10 to 14
inches, the annual air temperature is 44 to 46 degrees F,
and the frost-free period is 110 to 120 days.

The surface layer is typically reddish brown loam 7
inches thick. The upper part of the subsoil is reddish
brown clay loam 19 inches thick. The next 16 inches is
reddish brown clay loam. The lower part of the subsail, to
a depth of 60 inches or more, is yellowish red sandy clay
loam. In some areas the surface layer is fine sandy loam.

Included in this unit are 5 percent Roughlock loam, 5
percent saline Aquic Ustifluvents in shallow draws and
depressions, and 10 percent very deep loam soils in
shallow draws and in swales which flood.

Permeability of the Connerton soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, blue grama, green
needlegrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
pricklypear, cheatgrass, and broom snakeweed invade.
The potential plant community produces about 1,200
pounds of air-dry vegetation in normal years. Production
ranges from 1,500 pounds in favorable years to 700
pounds in unfavorable years. These soils are only
moderately well suited to livestock watering ponds
because of the seepage potential and the piping potential.

This map unit is in capability subclass Ve, nonirrigated.

The Connerton soils are in the Loamy, 10 to 14 inch
ppt., Northern Plains range site. Inclusions of Roughlock
soils are in the Loamy, 10 to 14 inch ppt., Northern Plains
range site. Inclusions of saline Aquic Ustifluvents are in
the Saline Subirrigated, 10 to 14 inch ppt., Northern
Plains range site. Inclusions of very deep loam soils are in
the Overflow, 10 to 14 inch ppt., Northern Plains range
site.

Soil Survey

159—Copeman loam, 0 to 8 percent slopes

These very deep, well drained soils are on pediments.
They formed in alluvium derived from various sources.
The native vegetation is mainly grasses and shrubs.
Elevation is 5,300 to 5,800 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 46 to 49
degrees F, and the frost-free period is 120 to 130 days.

The surface layer is typically brown loam 3 inches
thick. The upper part of the subsoil is pale brown loam 12
inches thick. The next 27 inches is very pale brown
gravelly loam. The lower part of the subsoil, to a depth of
60 inches or more, is very pale brown very gravelly loam.

Included in this unit are very gravelly loam soils similar
to the Copeman soils on pediment breaks and knolls. Also
included are areas of Urban land. Included areas make up
10 percent of the total acreage.

Permeability of the Copeman soils is moderate.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is moderate.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for irrigated hay
and pasture, or for homesite development.

The potential plant community on this unit is mainly
needleandthread, western wheatgrass, biuebunch
wheatgrass, and big sagebrush. As the range condition
deteriorates, big sagebrush and blue grama increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 1,100 pounds of air-dry vegetation in normal years.
Production ranges from 1,400 pounds in favorable years
to 600 pounds in unfavorable years. This unit is poorly
suited to livestock watering ponds because of the
seepage potential.

This unit is moderately well suited to irrigated hay and
pasture. The main limitation is the available water
capacity of the soils. The slope is also a concern in the
more sloping areas. These soils will require frequent
irrigations due to its available water capacity. Applications
of irrigation water should be adjusted to the available
water capacity and water intake rate of the soils and the
crop needs. Sprinkler irrigation is the most suitable
method in the more sloping areas. Although not as
effective or efficient, contour ditch irrigation can be used
in the more sloping areas if the ditches are designed to
adequately apply the water without excessive deep
percolation.

If this unit is used for homesite and urban
development, the main limitation is the restricted
permeability of the soils. When installing septic tank
absorption fields, increasing the size of the field helps to
overcome the restricted permeability.
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This map unit is in capability subclasses Ve, irrigated,
and Ve, nonirrigated.

The Copeman soils are in the Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of very
gravelly loam soils are in the Shallow Loamy, 10 to 14
inch ppt., High Plains Southeast range site.

160—Crago gravelly loam, 3 to 15 percent
slopes

These very deep, well drained soils are on pediments.
They formed in alluvium derived from various sources.
The native vegetation is mainly grasses, shrubs, and
forbs. Elevation is 5,500 to 6,000 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 40 to 43 degrees F, and the frost-free period is 90 to
110 days.

The surface is typically covered with 50 percent rock
fragments which are mainly gravel with some cobbles and
stones. The upper part of the surface layer is dark brown
gravelly loam 2 inches thick. The lower part is yellowish
brown very gravelly loam 2 inches thick. The upper part of
the subsoil is yellowish brown very gravelly loam 5 inches
thick. The lower part of the subsoil, to a depth of 60
inches or more, is very pale brown very gravelly loam. In
some areas the surface layer is very stony loam.

Included in this unit are 5 percent soils similar to the
Crago soils but with shale bedrock at a depth of 20 to 60
inches on pediment breaks and 5 percent soils with thick
dark loamy surfaces in swales.

Permeability of the Crago soils is moderate. Available
water capacity is very low. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
slight.

This unit is used mainly for livestock grazing and
wildlife habitat. It is also used for homesite development.
The potential plant community on the Crago soils is

mainly bluebunch wheatgrass, western wheatgrass,
mutton bluegrass, needleandthread, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. Production of
vegetation suitable for livestock grazing is limited by the
available water capacity of the soils. This unit is poorly
suited to livestock watering ponds because of the
seepage potential and the slope.

If this unit is used for homesite development, the main
limitations are the content of rock fragments and the
slope. The content of rock fragments makes excavations
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more difficult. Removal of gravel and cobbles is needed
for best results when landscaping, particularly in areas
used for lawns.

This map unit is in capability subclass Vlls,
nonirrigated.

The Crago soils are in the Shallow Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
soils with thick dark loamy surfaces are in the Loamy
Overflow, 10 to 14 inch ppt., High Plains Southeast range
site.

161—Crago-Pensore complex, 15 to 40
percent slopes

This map unit is on ridges. The native vegetation is
mainly grasses, forbs, shrubs, and occasional junipers.
Elevation is 6,600 to 7,800 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 40 to 43
degrees F, and the frost-free period is 80 to 100 days.

This unit is 55 percent Crago very gravelly loam and 30
percent Pensore very cobbly loam. The Crago soils are on
foot slopes with 20 to 40 percent slopes. The Pensore
soils are on back slopes and crests with 15 to 30 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are 5 percent Poposhia loam in
draw bottoms and 10 percent Rock outcrop on ridge
crests.

The Crago soils are very deep and well drained. They
formed in colluvium derived dominantly from limestone. 40
percent of the surface is typically covered with rock
fragments. The surface layer is brown very gravelly loam
3 inches thick. The upper part of the subsoil is brown very
gravelly loam 7 inches thick. The lower part of the subsoil,
to a depth of 60 inches or more, is very pale brown very
cobbly loam.

Permeability of the Crago soils is moderate. Available
water capacity is very low. The effective rooting depth is
60 inches or more. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

The Pensore soils are shallow and well drained. They
formed in residuum derived dominantly from limestone. 50
percent of the surface is typically covered with rock
fragments. The surface layer is brown very cobbly loam 2
inches thick. The subsoil is very pale brown very cobbly
loam 8 inches thick. Hard fractured limestone is at a
depth of 10 inches.

Permeability of the Pensore soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.
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This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Crago soils is
mainly bluebunch wheatgrass, western wheatgrass,
needleandthread, mutton bluegrass, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuais
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity of the soils. The slope, where
above 30 percent, limits access by livestock and results in
overgrazing of the less sloping areas.

The potential plant community on the Pensore soils is
mainly bluebunch wheatgrass, western wheatgrass, and
occasional junipers. As the range condition deteriorates,
black sagebrush and threadleaf sedge increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 450 pounds of air-dry vegetation in normal years.
Production ranges from 600 pounds in favorable years to
250 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils.

This map unit is in capability subclass Vlis,
nonirrigated.

The Crago soils are in the Shallow Loamy, 10 to 14
inch ppt., High Plains Southeast range site. The Pensore
soils are in the Very Shallow, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of Poposhia soils
are in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

162—Cragosen gravelly loam, 6 to 30
percent slopes

These shallow, well drained soils are on terrace breaks,
plateau breaks, and hill crests. They formed in colluvium
and residuum derived from various sources. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 6,100 to 7,000 feet. The annual precipitation is 10 to 14
inches, the annual air temperature is 39 to 43 degrees F,
and the frost-free period is 100 to 110 days.

The surface layer is typically brown gravelly loam 3
inches thick. The upper 7 inches of the subsoil is pale
brown very gravelly loam. The lower 6 inches of the
subsoil is light yellowish brown very gravelly loam. Soft
siltstone is at a depth of 16 inches. In some areas the
surface layer is gravelly sandy loam.

Included in this unit are small areas of Blazon gravelly
loam intermixed with the Cragosen soils and Brownsto
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gravelly loam on gently sloping terraces. Also included are
small areas of Poposhia very fine sandy loam and
moderately deep sandy loam soils on the upper portion of
foot slopes of the breaks. Included areas make up 15
percent of the total acreage.

Permeability of the Cragosen soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, western wheatgrass, Indian
ricegrass, needleandthread, mutton bluegrass, and black
sagebrush. As the range condition deteriorates, threadleaf
sedge, prairie junegrass, and sagebrush increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and the depth of the soils. These
soils are poorly suited to livestock watering ponds
because of the slope and the depth to bedrock.

This map unit is in capability subclass Vlls,
nonirrigated.

The Cragosen soils are in the Shallow Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Blazon and Brownsto soils are in the Shallow Loamy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Poposhia soils are in the Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
the moderately deep sandy loam soils are in the Sandy,
10 to 14 inch ppt., High Plains Southeast range site.

163—Cragosen-Chalkcreek association, 3 to
45 percent slopes

This map unit is on dissected plateaus and associated
breaks. The native vegetation is mainly grasses, forbs,
and shrubs. Elevation is 6,000 to 7,100 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 39 to 42 degrees F, and the frost-free period is 100 to
110 days.

This unit is 60 percent Cragosen very gravelly sandy
loam and 20 percent Chalkcreek loam. The Cragosen
soils are on shoulders and back slopes of the breaks with
10 to 45 percent slopes and the Chalkcreek soils are on
planar slopes of the plateaus and foot slopes of the
breaks with 3 to 12 percent slopes.

Included in this unit are 5 percent Adel loam in swales
which receive additional snowpack, 10 percent Delphill
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loam on the breaks, and 5 percent Rock outcrop on
escarpments.

The Cragosen soils are shallow and well drained. They
formed in colluvium and residuum derived from various
sources. The surface layer is typically pale brown very
gravelly sandy loam 4 inches thick. The subsoil is very
pale brown very gravelly loam 8 inches thick. Soft
tuffaceous siltstone is at a depth of 12 inches.

Permeability of the Cragosen soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

The Chalkcreek soils are very deep and well drained.
They formed in alluvium derived dominantly from
tuffaceous siltstone. The surface layer is typically brown
loam 4 inches thick. The subsoil is pale brown loam 10
inches thick. The substratum, to a depth of 60 inches or
more, is pale brown loam.

Permeability of the Chalkcreek soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Cragosen soils is
mainly bluebunch wheatgrass, Indian ricegrass, western
wheatgrass, bottlebrush squirreltail, black sagebrush,
antelope bitterbrush, and mountainmahogany. As the
range condition deteriorates, black sagebrush and
threadleaf sedge increase in abundance. As the range
condition further deteriorates, annuals invade. The
potential plant community produces about 450 pounds of
air-dry vegetation in normal years. Production ranges
from 600 pounds in favorable years to 250 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity and depth of the soils. The slope, where above
30 percent, limits access by livestock and results in
overgrazing of the less sloping areas. These soils are
poorly suited to livestock watering ponds because of the
slope and the depth to bedrock.

The potential plant community on the Chalkcreek soils
is mainly western wheatgrass, bluebunch wheatgrass,
needleandthread, mutton bluegrass, and big sagebrush.
As the range condition deteriorates, big sagebrush and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Chalkcreek soils are only only moderately well
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suited to livestock watering ponds because of the
seepage potential and piping potential.

The Cragosen soils are in capability subclass Vs,
nonirrigated. The Chalkcreek soils are in capability
subclass Ve, nonirrigated.

The Cragosen soils are in the Very Shallow, 10 to 14
inch ppt., High Plains Southeast range site. The
Chalkcreek soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of Ade! soils
are in the Loamy, 15 to 19 inch ppt., Foothills and
Mountains Southeast range site. Inclusions of Delphill
soils are in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

164—Cragosen Variant-Brownsto Variant
association, hilly

This map unit is on hills. The slope is 2 to 30 percent.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 6,700 to 7,000 feet. The annual
precipitation is 10 to 12 inches, the annual air temperature
is 39 to 41 degrees F, and the frost-free period is 80 to
100 days.

This unit is 45 percent Cragosen Variant very gravelly
sandy loam and 40 percent Brownsto Variant gravelly
sandy loam. The Cragosen Variant soils are on crests with
2 to 10 percent slopes and the Brownsto Variant soils are
on back slopes and foot slopes with 2 to 30 percent
slopes.

Included in this unit are small areas of Edlin sandy
loam on gently sloping foot slopes and alluvial fans and
small areas of stratified sandy loam soils in drainageways.
Included areas make up 15 percent of the total acreage.

The Cragosen Variant soils are very shallow or shallow
and are somewhat excessively drained. They formed in
residuum derived dominantly from conglomerate. The
surface layer is typically pale brown very gravelly sandy
loam 2 inches thick. The underlying material is brown very
gravelly sandy loam 8 inches thick. Hard conglomerate is
at a depth of 10 inches.

Permeability of the Cragosen Variant soils is
moderately rapid. Available water capacity is very low.
The effective rooting depth is 4 to 20 inches. Runoff is
medium and the hazard of water erosion is moderate. The
hazard of wind erosion is slight.

The Brownsto Variant soils are moderately deep and
somewhat excessively drained. They formed in slopewash
alluvium and residuum derived dominantly from
conglomerate. The surface layer is typically pale brown
gravelly sandy loam 2 inches thick. The upper part of the
subsoil is yellowish brown graveily sandy loam 7 inches
thick. The next 14 inches is light yellowish brown, strongly
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alkaline very gravelly sandy loam. The lower 7 inches of
the subsoil is very pale brown, very strongly alkaline very
gravelly sand. Soft conglomerate is at a depth of 30
inches.

Permeability of the Brownsto Variant soils is
moderately rapid. Available water capacity is very low.
The effective rooting depth is 20 to 40 inches. Runoff is
rapid and the hazard of water erosion is severe. The
hazard of wind erosion is slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Cragosen Variant
soils is mainly bluebunch wheatgrass, western
wheatgrass, bottlebrush squirreltail, Indian ricegrass,
needleandthread, and black sagebrush. As the range
condition deteriorates, black sagebrush and threadleaf
sedge increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 450 pounds of air-dry
vegetation in normal years. Production ranges from 600
pounds in favorable years to 250 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils. The Cragosen Variant soils are poorly
suited to livestock watering ponds because of the depth to
bedrock.

The potential plant community on the Brownsto
Variant soils is mainly bluebunch wheatgrass,
needleandthread, mutton bluegrass, threadleaf sedge,
Indian ricegrass, and black sagebrush. As the range
condition deteriorates, threadleaf sedge, prairie
junegrass, and sagebrush increase in abundance. As
the range condition further deteriorates, annuals invade.
The potential plant community produces about 900
pounds of air-dry vegetation in normal years. Production
ranges from 1,200 pounds in favorable years to 700
pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity of the soils. The Brownsto
Variant soils are poorly suited to livestock watering
ponds because of the depth to bedrock, seepage, and the
slope.

The Cragoson Variant soils are in capability subclass
Vlis, nonirrigated. The Brownsto Variant soils are in
capability subclass Vls, nonirrigated.

The Cragosen Variant soils are in the Very Shallow,
10 to 14 inch ppt., High Plains Southeast range site.
The Brownsto Variant soils are in the Shallow Loamy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Edlin and stratified sandy loam soils are in
the Sandy, 10 to 14 inch ppt., High Plains Southeast
range site.
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165—Curecanti very stony loam, 3 to 12
percent slopes

These very deep, well drained soils are on pediments
and fan terraces below the north face of Casper
Mountain. They formed in alluvium derived from various
sources. The native vegetation is mainly grasses, shrubs,
and forbs. Elevation is 5,600 to 6,200 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 40 to 43 degrees F, and the frost-free period is 90 to
110 days.

The surface layer is typically dark brown very stony
loam 2 inches thick. The upper 6 inches of the subsoil is
dark brown very stony loam. The next 6 inches is brown
very stony sandy clay loam. The lower 4 inches of the
subsoil is yellowish brown very stony clay loam. The
substratum, to a depth of 60 inches or more, is pale
brown extremely stony sandy clay loam. The surface layer
varies from stony loam to extremely stony loam within
short distances.

Included in this unit are 5 percent poorly drained stony
soils adjacent to springs and stream channels, 5 percent
Rubble land intermixed throughout the unit, and 5 percent
soils similar to the Curecanti soils but with a calcareous
substratum.

Permeability of the Curecanti soils is moderate.
Available water capacity is low. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is slight. The hazard of wind
erosion is slight. This unit is subject to a rare hazard of
flash flooding during high-intensity storms.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for homesite
development.

The potential plant community on the Curecanti soils is
mainly bluebunch wheatgrass, little bluestem, mutton
bluegrass, western wheatgrass, and black sagebrush. As
the range condition deteriorates, western wheatgrass and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,000 pounds of air-dry
vegetation in normatl years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. Production of vegetation suitable for livestock
grazing is limited by the available water capacity and the
content of rock fragments of the soils. The Curecanti soils
are poorly suited to livestock watering ponds because of
the content of stones, the slope, and the seepage
potential.

If this unit is used for homesite development, the main
limitations are the content of stones, flooding, and the
restricted permeability. The high content of stones makes
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excavating and landscape difficult. Removal of gravel,
cobbles, and stones is needed for best results when
landscaping, particularly in areas used for lawns. When
installing septic tank absorption fields, increasing the size
of the field helps to overcome the restricted permeability.

This map unit is in capability subclass Vls, nonirrigated.

The Curecanti soils are in the Coarse Upland, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
poorly drained stony soils are in the Subirrigated, 10 to 14
inch ppt., High Plains Southeast range site.

166—Curecanti Variant very cobbly loam, 8
to 35 percent slopes

These moderately deep, well drained soils are on
mountain foot slopes. They formed in colluvium and
slopewash alluvium derived from various sources. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,000 to 6,600 feet. The annua! precipitation
is 15 to 19 inches, the annual air temperature is 40 to 43
degrees F, and the frost-free period is 90 to 100 days.

35 percent of the surface is typically covered with
gravel, cobbles, and stones. The surface layer is dark
brown very cobbly loam 8 inches thick. The upper part of
the subsoi! is yellowish brown very cobbly loam 13 inches
thick. The lower part of the subsoil is yellowish brown clay
loam 4 inches thick. Soft calcareous shale is at a depth of
25 inches.

Included in this unit are small areas of very deep very
cobbly loam soils on foot slopes; and very deep, poorly
drained, very stony loam soils adjacent to springs and
stream channels. Also included are small areas of Rubble
land intermixed throughout the unit. Included areas make
up 15 percent of the total acreage.

Permeability of the Curecanti Variant soils is moderate.
Available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for homesite
development.

The potential plant community on this unit is mainly
bluebunch wheatgrass, |daho fescue, western
wheatgrass, prairie junegrass, Columbia neediegrass, and
threetip sagebrush. As the range condition deteriorates,
blue grama, threadleaf sedge, and sagebrush increase in
abundance. As the range condition further deteriorates,
broom snakeweed, curlycup gumweed, and cheatgrass
invade. The potential plant community produces about
1,300 pounds of air-dry vegetation in normal years.
Production ranges from 1,700 pounds in favorable years
to 800 pounds in unfavorable years. The Curecanti
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Variant soils are poorly suited to livestock watering ponds
because of the slope and the depth to bedrock.

If this unit is used for homesite development, the main
limitations are the slope, depth to bedrock, and the
content of rock fragments. The siope and the depth to
bedrock are concerns in the installation of septic tank
absorption fields. Absorption lines should be installed on
the contour. Installation of septic tank absorption lines in
or on the bedrock is not recommended due to the
possibility of inadequate filtration and contamination of
ground water supplies. The content of rock fragments
makes excavating and landscaping difficult.

This map unit is in capability subclass Vle,
nonirrigated.

The Curecanti Variant soils are in the Coarse Upland,
15 to 19 inch ppt., Foothills and Mountains Southeast
range site. Inclusions of very cobbly loam soils are in the
Coarse Upland, 15 to 19 inch ppt., Foothills and
Mountains Southeast range site. Inclusions of poorly
drained, very stony loam soils are in the Subirrigated, 15
to 19 inch ppt., Foothills and Mountains Southeast range
site.

167—Cushman-Forkwood association,
rolling

This map unit is on hills and alluvial fans. The slope is
3 to 15 percent. The native vegetation is mainly grasses,
forbs, and shrubs. Elevation is 5,000 to 6,000 feet. The
annual precipitation is 10 to 14 inches, the annual air
temperature is 44 to 49 degrees F, and the frost-free
period is 110 to 130 days.

This unit is 45 percent Cushman very fine sandy loam
and 40 percent Forkwood loam. The Cushman soils are
on hillsides with 6 to 15 percent slopes and the Forkwood
soils are on foot slopes and alluvial fans with 3to 6
percent slopes.

Included in this unit are small areas of Cambria loam
on foot slopes, Keyner loam on alluvial fans, and Shingle
loam on hill crests. Also included in the Broad Mesa area
are small areas of Ulm loam on nearly level alluvial fans.
Included in the Reid Canyon area are small areas of
Travson sandy loam and Rock outcrop on hill crests.
Included in the northeast corner of the survey area are
small areas of soils with thick dark colored surface layers
on foot slopes and alluvial fans. Included areas make up
15 percent of the total acreage.

The Cushman soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from siltstone, sandstone, and shale.
The surface layer is typically yellowish brown very fine
sandy loam 3 inches thick. The upper 10 inches of the
subsoil is brown clay loam. The lower 11 inches of the
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subsoil is light yellowish brown clay loam. Soft siltstone is
at a depth of 24 inches. In some areas the surface layer is
loam.

Permeability of the Cushman soils is moderate.
Available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

The Forkwood soils are very deep and well drained.
They formed in alluvium derived dominantly from
sandstone, siltstone, and shale. The surface layer is
typically pale brown loam 3 inches thick. The upper 6
inches of the subsoil is yellowish brown loam. The next 13
inches is yellowish brown clay loam. The next 6 inches is
pale brown clay loam. The lower part of the subsoil, to a
depth of 41 inches, is pale brown loam. The substratum,
to a depth of 60 inches or more, is pale brown loam. In
some areas the surface layer is fine sandy loam.

Permeability of the Forkwood soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, bluebunch wheatgrass,
needleandthread, mutton bluegrass, and big sagebrush.
As the range condition deteriorates, big sagebrush and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Cushman soils are poorly suited to livestock
watering ponds because of the depth to bedrock and the
slope. The Forkwood soils are only moderately weli suited
to livestock watering ponds because of the seepage
potential and the slope.

This unit is in capability subclass Ve, nonirrigated.

The Cushman and Forkwood soils are in the Loamy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Cambria, Keyner, and Ulm soils are in the
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Shingle soils are in the Shallow Loamy,
10 to 14 inch ppt., High Plains Southeast range site.
Inclusions of Travson soils are in the Shallow Sandy, 10 to
14 inch ppt., High Plains Southeast range site.

168—Cushool-Worfstone sandy loams, 2 to
15 percent slopes

This map unit is on hills. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 6,400 to
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6,700 feet. The annual precipitation is 10 to 12 inches, the
annual air temperature is 40 to 42 degrees F, and the
frost-free period is 90 to 100 days.

This unit is 45 percent Cushool sandy loam and 40
percent Worfstone sandy loam. The Cushool soils are on
back slopes and foot slopes with 2 to 8 percent slopes
and the Worfstone soils are on hill crests with 2 to 15
percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map
them separately.

Included in this unit are small areas of Alcova sandy
loam and Rock River sandy loam on gently sloping foot
slopes. Included areas make up 15 percent of the total
acreage.

The Cushool soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from sandstone. The surface layer is
typically pale brown sandy loam 2 inches thick. The upper
pan of the subsoil is light yellowish brown sandy clay
loam 12 inches thick. The next 11 inches is very pale
brown sandy loam. The lower 4 inches of the subsoil is
very pale brown sandy loam. Soft sandstone is at a depth
of 29 inches.

Permeability of the Cushooi soils is moderate. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
severe.

The Worfstone soils are shallow and well drained. They
formed in residuum derived dominantly from
conglomerate. The surface layer is typically pale brown
sandy loam 3 inches thick. The upper 5 inches of the
subsoil is yellowish brown sandy clay loam. The next 4
inches is light yellowish brown extremely gravelly sandy
clay loam. The lower part of the subsoil is very pale brown
extremely gravelly sandy loam 3 inches thick. Hard
conglomerate bedrock is at a depth of 15 inches.

Permeability of the Worfstone soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Cushool soils is
mainly needleandthread, thickspike wheatgrass, Indian
ricegrass, and silver sagebrush. As the range condition
deteriorates, silver sagebrush and rabbitbrush increase in
abundance. As the range condition further deteriorates,
annual forbs and cheatgrass invade. The potential plant
community produces about 1,200 pounds of air-dry
vegetation in normal years. Production ranges from 1,500
pounds in favorable years to 700 pounds in unfavorable
years. These soils are poorly suited to livestock watering
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ponds because of the seepage potential and the depth to
bedrock.

The potential plant community on the Worfstone soils is
mainly bluebunch wheatgrass, western wheatgrass,
Indian ricegrass, bottlebrush squirreltail, needleandthread,
and black sagebrush. As the range condition deteriorates,
black sagebrush and threadleaf sedge increase in
abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces
about 450 pounds of air-dry vegetation in normal years.
Production ranges from 600 pounds in favorable years to
250 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. These
soils are poorly suited to livestock watering ponds
because of the seepage potential, depth to bedrock, and
the slope.

The Cushool soils are in capability subclass [Ve,
nonirrigated. The Worfstone soils are in capability
subclass Vlls, nonirrigated.

The Cushool soils are in the Sandy, 10 to 14 inch ppt.,
High Plains Southeast range site. The Worfstone soils are
in the Very Shallow, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Alcova soils are in the
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Rock River soils are in the Sandy, 10 to
14 inch ppt., High Plains Southeast range site.

169—Decross-Woosley association, sloping

This map unit is in mountain valleys. The slope is 2 to
15 percent. The native vegetation is mainly grasses,
forbs, and shrubs. Elevation is 7,000 to 8,200 feet. The
annual precipitation is 15 to 19 inches, the annual air
temperature is 35 to 37 degrees F, and the frost-free
period is less than 90 days. Frost commonly occurs
during summer months.

This unit is 50 percent Decross loam and 40 percent
Woosley loam. The Decross soils are on valley floors with
2 to 15 percent slopes and the Woosley soils are on foot
slopes of valley sides with 2 to 15 percent slopes.

Included in this unit are small areas of Starley very
cobbly loam on ridges and Moslander loam adjacent to
drainageways and springs. Included areas make up 10
percent of the total acreage.

The Decross soils are very deep and well drained.
They formed in alluvium derived dominantly from
limestone or sandstone. The surface layer is typically dark
grayish brown loam 8 inches thick. The upper 8 inches of
the subsoil is dark grayish brown silty clay loam. The next
8 inches is brown clay loam. The next 8 inches is pale
brown clay loam. The lower part of the subsoil, to a depth
of 60 inches or more, is light yellowish brown clay loam.
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Permeability of the Decross soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

The Woosley soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived dominantly from limestone. The surface layer is
typically dark brown loam 6 inches thick. The upper 6
inches of the subsoil is dark brown clay loam. The next 5
inches is brown clay loam. The lower partof the subsoil is
pale brown gravelly clay loam 6 inches thick. Hard
fractured limestone is at a depth of 23 inches.

Permeability of the Woosley soils is moderate.
Available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, big sagebrush, bluebunch
wheatgrass, spike fescue, ldaho fescue, and Columbia
needlegrass. As the range condition deteriorates, big
sagebrush and rabbitbrush increase in abundance. As the
range condition further deteriorates, cheatgrass,
gumweed, Canada thistle, and stickseed invade. The
potential plant community produces about 1,350 pounds
of air-dry vegetation in normal years. Production ranges
from 1,600 pounds in favorable years to 1,100 pounds in
unfavorable years. The Decross soils are well suited to
livestock watering ponds. The Woosley soils are poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

This unit is in capability subclass Vle, nonirrigated.

The Decross and Woosley soils are in the Loamy, 15 to
19 inch ppt., Foothills and Mountains East range site.
Inclusions of Clayburn soils are in the Loamy, 15 to 19
inch ppt., Foothills and Mountains East range site.
Inclusions of Moslander soils are in the Subirrigated, 15 to
19 inch ppt., Foothills and Mountains range site.

170—Delphili-Blazon loams, 5 to 30 percent
slopes

This map unit is on hills. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 6,000 to
7,400 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 39 to 43 degrees F, and the
frost-free period is 90 to 110 days.

This unit is 50 percent Delphill loam and 35 percent
Blazon loam. The Delphill soils are on back slopes and
foot slopes with 5 to 15 percent slopes and the Blazon
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soils are on hill crests with 10 to 30 percent slopes. The
components of this unit are so intricately intermingled that
it was not practical to map them separately.

Included in this unit are 10 percent Diamondville loam
on foot slopes and 5 percent Rock outcrop on hill crests.

The Delphill soils are moderately deep and well
drained. They formed in residuum and slopewash alluvium
derived dominantly from siltstone. The surface layer is
typically brown loam 8 inches thick. The upper 20 inches
of the underlying material is brown and pale brown loam.
The lower 6 inches is light yellowish brown loam. Soft
calcareous siltstone is at a depth of 26 inches.

Permeability of the Delphill soils is moderate. Available
water capacity is low. The effective rooting depth is 20 to
40 inches. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

The Blazon soils are shallow and well drained. They
formed in residuum and slopewash alluvium derived
dominantly from siltstone. The surface layer is typically
brown loam 2 inches thick. The upper 8 inches of the
underlying material is pale brown loam. The lower 7
inches is light olive brown loam. Soft siltstone is at a
depth of 17 inches.

Permeability of the Blazon soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Delphill soils is
mainly western wheatgrass, bluebunch wheatgrass,
needleandthread, and big sagebrush. As the range
condition deteriorates, big sagebrush and blue grama
increase in abundance. As the range condition further
deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. These soils are poorly suited to livestock watering
ponds because of the depth to bedrock and the slope.

The potential plant community on the Blazon soils is
mainly bluebunch wheatgrass, western wheatgrass,
mutton bluegrass, needleandthread, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. These
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soils are poorly suited to livestock watering ponds
because of the depth to bedrock and the slope.

The Delphill soils are in capability subclass Ve,
nonirrigated. The Blazon soils are in capability subclass
Vlle, nonirrigated.

The Delphill soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. The Blazon soils are in
the Shallow Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Diamondbville soils are
in the Loamy, 10 to 14 inch ppt., High Plains Southeast
range site.

171—Delplain-Rock outcrop complex, 3 to
30 percent slopes

This map unit is on dip slopes. The native vegetation is
mainly grasses and shrubs. Elevation is 6,000 to 7,000
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 40 to 43 degrees F, and the
frost-free period is 90 to 110 days.

This unit is 65 percent Delplain very channery clay and
20 percent Rock outcrop. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included in this unit are 10 percent Neldore clay loam
on concave slopes and 5 percent soils similar to the
Delplain soils but with bedrock at a depth of 4 to 10
inches.

The Delplain soils are shallow and well drained. They
formed in residuum derived dominantly from shale. 50
percent of the surface is typically covered with channers.
The surface layer is brown very channery clay 2 inches
thick. The subsoil is brown very channery clay 3 inches
thick. The substratum is brown extremely channery clay 7
inches thick. Hard fractured platy shale is at a depth of 12
inches.

Permeability of the Delplain soils is moderately slow.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

Rock outcrop consists of exposures of hard platy shale.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Delplain soils is
mainly bluebunch wheatgrass, mutton bluegrass, western
wheatgrass, needleandthread, and black sagebrush. As
the range condition deteriorates, threadleaf sedge, prairie
junegrass, and sagebrush increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 900 pounds of
air-dry vegetation in normal years. Production ranges
from 1,200 pounds in favorable years to 700 pounds in
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unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity and depth of the soils. These soils are poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

The Delplain soils are in capability subclass Vlis,
nonirrigated. The Rock outcrop is in capability class VIII,
nonirrigated.

The Delplain soils are in the Shallow Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Neldore soils are in the Shallow Clayey, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of the very
shallow soils similar to Delplain are in the Very Shallow,
10 to 14 inch ppt., High Plains Southeast range site.

172—Diamondyville-Worfman complex, 3 to
15 percent slopes

This map unit is on hills. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 6,000 to
6,700 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 41 to 43 degrees F, and the
frost-free period is 100 to 110 days.

This unit is 40 percent Diamondville fine sandy loam
and 40 percent Worfman loam. The Diamondville soils are
on back slopes and foot slopes with 3 to 10 percent
slopes; and the Worfman soils are on back slopes and hill
crests with 6 to 15 percent slopes. The components of
this unit are so intricately intermingled that it was not
practical to map them separately.

Included in this unit are 10 percent Forelle loam on
gently sloping foot slopes adjacent to drainageways and
10 percent Moyerson clay loam on hill crests.

The Diamondville soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived from sandstone, siltstone, and shale. The surface
layer is typically pale brown fine sandy loam 4 inches
thick. The upper 6 inches of the subsoil is yellowish brown
clay loam. The next 8 inches is light olive brown and light
yellowish brown clay loam. The lower part of the subsoil is
light brownish gray loam 6 inches thick. Soft shale is at a
depth of 24 inches. In some areas the surface layer is
loam.

Permeability of the Diamondville soils is moderate.
Available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe,

The Worfman soils are shallow and well drained. They
formed in residuum derived from sandstone, siltstone, and
shale. The surface layer is typically brown loam 2 inches
thick. The upper 7 inches of the subsoil is yellowish brown
clay loam. The next 3 inches is light yellowish brown clay
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loam. The lower part of the subsoil is pale brown loam 4
inches thick. Soft silty shale is at a depth of 16 inches.

Permeability of the Worfman soils is moderate.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Diamondville
soils is mainly western wheatgrass, needleandthread,
bluebunch wheatgrass, mutton bluegrass, and big
sagebrush. As the range condition deteriorates, big
sagebrush and blue grama increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 1,100 pounds
of air-dry vegetation in normal years. Production ranges
from 1,400 pounds in favorable years to 600 pounds in
unfavorable years. These soils are poorly suited to
livestock watering ponds because of the depth to bedrock.

The potential plant community on the Worfman soils is
mainly bluebunch wheatgrass, western wheatgrass,
mutton bluegrass, needleandthread, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. These
soils are poorly suited to livestock watering ponds
because of the depth to bedrock and the slope.

The Diamondbville soils are in capability subclass IVe,
nonirrigated. The Worfman soils are in capability subclass
Vlls, nonirrigated.

The Diamondville soils are in the Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. The Worfman soils
are in the Shallow Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Forelle soils are in the
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Moyerson soils are in the Shallow
Clayey, 10 to 14 inch ppt., High Plains Southeast range
site.

173—Docpar loam, 0 to 4 percent slopes

These very deep, well drained soils are on terraces
along the North Platte River and its major tributaries. They
formed in alluvium derived from various sources. The
native vegetation is mainly grasses, shrubs, and forbs.
Elevation is 5,000 to 5,500 feet. The annual precipitation
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is 10 to 14 inches, the annual air temperature is 46 to 49
degrees F, and the frost-free period is 110 to 130 days.

The surface layer is typically brown loam 2 inches
thick. The upper part of the subsoil is light yellowish
brown loam 16 inches thick. The next 12 inches of the
subsoil is pale brown loam. The substratum, to a depth of
60 inches or more, is pale brown fine sandy loam
stratified with thin layers of loamy sand and loamy fine
sand. In some areas the surface layer is clay loam.

Included in this unit is 10 percent Silhouette clay loam
in slight depressions and on toe slopes of adjacent upland
breaks.

Permeability of the Docpar soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is moderate.

This unit is used mainly for irrigated hay and pasture,
wildlife habitat, or for homesite development. A few areas
are native rangeland.

The potential plant community on the Docpar soils is
mainly western wheatgrass, needleandthread, blue
grama, green needlegrass, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,200 pounds of air-dry
vegetation in normal years. Production ranges from 1,500
pounds in favorable years to 700 pounds in unfavorable
years.

These soils are well suited to irrigated hay and pasture.
Applications of irrigation should be adjusted to the
available water capacity and water intake rate of the soils
and to the crop needs.

This unit is well suited to homesite and urban
development. Septic tank absorption lines should be
installed below the layer with a restricted permeability.
Topsoil can be stockpiled and used to reclaim areas
disturbed during construction. Excavation for houses and
access roads exposes material that is highly susceptible
to wind erosion. Revegetating disturbed areas around
construction sites as soon as possible helps to control
wind erosion.

This map unit is in capability subclasses llle, irrigated,
and |Ve, nonirrigated.

The Docpar soils are in the Loamy, 10 to 14 inch ppt.,
Northern Plains range site. Inclusions of Silhouette soils
are in the Clayey, 10 to 14 inch ppt., Northern Plains
range site.

174—Draknab loamy fine sand, 0 to 4
percent slopes

These very deep, excessively drained soils are on flood
plains of the North Platte River and its major tributaries.
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They formed in alluvium derived from various sources.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 5,000 to 5,500 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 46 to 49 degrees F, and the frost-free period is 110 to
130 days.

The surface layer is typically brown loamy fine sand 3
inches thick. The upper 37 inches of the underlying
material is yellowish brown loamy sand stratified with thin
layers of loamy fine sand and sandy loam. The lower part,
to a depth of 60 inches or more, is light yellowish brown
sand stratified with thin layers of fine sand. In a few areas
these soils are underlain by very gravelly sand at 50
inches or more.

Included in this unit are small areas of Clarkelen,
gravelly substratum intermixed with the Draknab soils;
and Rivra and Haverdad soils in swales. Also included in a
few areas are small areas of soils similar to the Draknab
soils which have been deposited by wind and have
hummocky relief. Included areas make up 10 percent of
the total acreage.

Permeability of the Draknab soils is rapid. Available
water capacity is low. The effective rooting depth is 60
inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.
This unit is somewhat protected from flooding by major
water-control structures but is subject to a rare hazard of
flooding.

This unit is used mainly for livestock grazing and
wildlife habitat. It is also used for homesite development,
for irrigated hay and pasture, or as a source of sand and
gravel.

The potential plant community on the Draknab soils is
mainly prairie sandreed, needleandthread, sand bluestem,
western wheatgrass, and silver sagebrush. As the range
condition deteriorates, unpalatable forbs increase in
abundance. As the range condition further deteriorates,
annuals and broom snakeweed invade. The potential
plant community produces about 1,400 pounds of air-dry
vegetation in normal years. Production ranges from 1,700
pounds in favorable years to 900 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity of the
soils. This unit is poorly suited to livestock watering ponds
because of the seepage potential.

If this unit is used for irrigated hay and pasture, the
main limitation is the available water capacity of the soils
and will thus require frequent irrigations. Applications of
irrigation water should be adjusted to the available water
capacity and water intake rate of the soils and to the crop
needs. Ditch lining or pipelines should be used to convey
irrigation water in order to avoid excessive seepage from
ditches.

If this unit is used for homesite development, the main
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limitations are the hazards of flooding, wind erosion, and
groundwater contamination by septic tank absorption
fields. Preserving the existing plant cover during
construction helps to control erosion. Excavation for
houses and access roads exposes material that is highly
susceptible to wind erosion. Revegetating disturbed areas
around construction sites as soon as possible helps to
control soil blowing. If the density of housing is moderate
to high, community sewage systems are needed to
prevent contamination of water supplies by onsite sewage
disposal systems.

This unit is a probable source of sand. The hazard of
wind erosion is a concern that should be addressed. The
soils in this unit are underlain by grave! in some areas,
and only those areas are suitable as a source of gravel.
Topsoil can be stockpiled and used to reclaim areas
disturbed during excavation.

This map unit is in capability subclasses IVs, irrigated,
and Ve, nonirrigated.

The Draknab soils are in the Sands, 10 to 14 inch ppt.,
Northern Plains range site. Inclusions of Clarkelen soils
are in the Sandy, 10 to 14 inch ppt., Northern Plains range
site. Inclusions of Rivra soils are in the Lowland, 10 to 14
inch ppt., Northern Plains range site. Inclusions of
Haverdad soils are in the Loamy, 10 to 14 inch ppt.,
Northern Plains range site.

175—Dune land

Dune land is barren sandy land on ridges and in
intervening troughs that shift with the wind. The ridges are
typically oriented in a southwest to northeast direction.

These areas are sometimes used as shelter by
livestock, antelope, and deer.

Major reclamation practices would be required to
stabilize these areas.

This map unit is in capability class VIII.

176—Edlin-Rock River-Bosler complex, 3 to
30 percent slopes

This map unit is on hills separated or dissected by
numerous draws. The native vegetation is mainly grasses,
forbs, and shrubs. Elevation is 6,500 to 7,200 feet. The
annual precipitation is 10 to 14 inches, the annual air
temperature is 38 to 43 degrees F, and the frost-free
period is 90 to 110 days.

This unit is 50 percent Edlin fine sandy loam, 20
percent Rock River fine sandy loam, and 15 percent
Bosler sandy loam. The Edlin soils are on shoulders, back
slopes, and foot slopes with 3 to 30 percent slopes; the
Rock River soils are on back slopes and foot slopes with
3 to 20 percent slopes; and the Bosler soils are on foot
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slopes with 3 to 10 percent slopes. The components of
this unit are so intricately intermingled that it was not
practical to map them separately.

Included in this unit are small areas of Blackhall sandy
loam on hil! crests and Rawlins sandy loam intermixed
with the Bosler and Rock River soils. Also included on
steep hillsides is McFadden fine sandy loam and very
gravelly loamy sand soils. Included areas make up 15
percent of the total acreage.

The Edlin soils are very deep and well drained. They
formed in alluvium derived dominantly from sandstone.
The surface layer is typically brown fine sandy loam 3
inches thick. The upper part of the subsoil is brown fine
sandy loam 12 inches thick. The lower part of the subsoil,
to a depth of 60 inches or more, is pale brown fine sandy
loam. In some areas the surface layer is sandy loam.

Permeability of the Edlin soils is moderately rapid.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid and the hazard
of water erosion is severe. The hazard of wind erosion is
severe.

The Rock River soils are very deep and well drained.
They formed in alluvium derived dominantly from
sandstone. The surface layer is typically grayish brown
fine sandy loam 4 inches thick. The upper 16 inches of
the subsoil is fight brown sandy clay loam. The lower 12
inches of the subsoii is light yellowish brown sandy loam.
The substratum, to a depth of 60 inches or more, is very
pale brown gravelly sandy loam.

Permeability of the Rock River soils is moderate.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is rapid and the
hazard of water erosion is severe. The hazard of wind
erosion is severe.

The Bosler soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically grayish brown sandy loam 2
inches thick. The upper 8 inches of the subsoil is brown
sandy clay loam. The next 10 inches is pale brown sandy
clay loam. The lower part of the subsoil, to a depth of 60
inches or more, is very pale brown very gravelly loamy
sand.

Permeability of the Bosler soils is moderate in the
upper part of the subsoil and rapid in the lower part of the
subsoil. Available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is medium and
the hazard of water erosion is moderate. The hazard of
wind erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, thickspike wheatgrass, Indian ricegrass,
threadleaf sedge, and big sagebrush. As the range
condition deteriorates, big sagebrush and rabbitbrush
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increase in abundance. As the range condition further
deteriorates, annual forbs and cheatgrass invade. The
potential plant community produces about 1,200 pounds
of air-dry vegetation in normal years. Production ranges
from 1,500 pounds in favorable years to 700 pounds in
unfavorable years. These soils are poorly suited to
livestock watering ponds because of the seepage
potential and the slope.

The Edlin soils are in capability subclass Vle,
nonirrigated, and the Rock River and Bosler soils are in
capability subclass Ve, nonirrigated.

The Edlin, Rock River, and Bosler soils are in the
Sandy, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Blackhall, McFadden, Rawlins, and very
gravelly loamy sand soils are in the Shallow Sandy, 10 to
14 inch ppt., High Plains Southeast range site.

177—Edlin-Ryan Park sandy loams, 2 to 12
percent slopes

This map unit is on alluvial fans and terraces. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,200 to 6,500 feet. The annual precipitation
is 10 to 12 inches, the annual air temperature is 40 to 43
degrees F, and the frost-free period is 100 to 110 days.

This unit is 60 percent Edlin sandy loam and 25
percent Ryan Park sandy loam. The components of this
unit are so intricately intermingled that it was not practical
to map them separately.

Included in this unit are small areas of Blackhall sandy
loam on crests of small hills, Cushool sandy loam and
McFadden fine sandy loam on the hillsides, Rock River
sandy loam intermixed with the Ediin and Ryan Park soils,
and Zeomont loamy sand on small stable dunes. Included
areas make up 15 percent of the total acreage.

The Edlin soils are very deep and well drained. They
formed in alluvium derived dominantly from sandstone.
The surface layer is typically pale brown sandy loam 3
inches thick. The upper part of the subsoil is brown sandy
loam 13 inches thick. The next 14 inches is pale brown
sandy loam. The lower part of the subsoil, to a depth of
60 inches or more, is very pale brown sandy loam. In
some areas the surface layer is fine sandy loam.

Permeability of the Edlin soils is moderately rapid.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
severe.

The Ryan Park soils are very deep and well drained.
They formed in alluvium derived dominantly from
sandstone. The surface layer is typically brown sandy
loam 2 inches thick. The upper part of the subsoil is
brown sandy loam 10 inches thick. The next 24 inches is
light yellowish brown sandy loam. The next part, to a
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depth of 48 inches, is very pale brown loamy sand. The
lower part of the subsaoil, to a depth of 60 inches or more,
is white loamy sand.

Permeability of the Ryan Park soils is moderately rapid.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow and the
hazard of water erosion is slight. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, thickspike wheatgrass, Indian ricegrass,
threadleaf sedge, and silver sagebrush. As the range
condition deteriorates, silver sagebrush-and rabbitbrush
increase in abundance. As the range condition further
deteriorates, annual forbs and cheatgrass invade. The
potential plant community produces about 1,200 pounds
of air-dry vegetation in normal years. Production ranges
from 1,500 pounds in favorable years to 700 pounds in
unfavorable years. This unit is poorly suited to livestock
watering ponds because of the seepage potential.

This map unit is in capability subclass Ve, nonirrigated.

The Edlin and the Ryan Park soils are in the Sandy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Blackhall and McFadden soils are in the
Shallow Sandy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Cushool soils are in the Loamy,
10 to 14 inch ppt., High Plains Southeast range site.
Inclusions of Rock River soils are in the Sandy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Zeomont soils are in the Sands, 10 to 14 inch ppt., High
Plains Southeast range site.

178—Effington-Uffens complex, 0 to 6
percent slopes

This map unit is on terraces and alluvial fans. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 5,800 to 6,200 feet. The annual precipitation
is 7 to 9 inches, the annual air temperature is 44 to 46
degrees F, and the frost-free period is 110 to 120 days.

This unit is 50 percent Effington silty clay loam and 40
percent Uffens sandy loam. The components of this unit
are so intricately intermingled that it was not practical to
map them separately.

Included in this unit are small areas of Typic
Torrifluvents adjacent to drainageways. Included areas
make up 10 percent of the total acreage.

The Effington soils are very deep and well drained.
They formed in alluvium derived dominantly from sodic
shale. The surface layer is typically light brownish gray
silty clay loam 2 inches thick. The upper 8 inches of the
subsoil is light olive brown and light brownish gray, very
strongly alkaline silty clay loam. The next 8 inches is light
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brownish gray, very strongly alkaline siity clay. The next
part, to a depth of 44 inches, is pale olive and light clive
gray, very strongly alkaline, moderately saline silty clay
loam. The lower part of the subsoil, to a depth of 60
inches or more, is light olive gray, strongly alkaline,
moderately saline silty clay loam.

Permeability of the Effington soils are very slow.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more for plants that can
tolerate saline and alkaline soils, but it is 5 to 10 inches
for plants that cannot tolerate them. Runoff is slow and
the hazard of water erosion is slight. The hazard of wind
erosion is moderate,

The Uffens soils are very deep and well drained. They
formed in alluvium derived dominantly from sodic shale.
The upper part of the surface layer is typically pale brown
sandy loam 2 inches thick. The lower part is light
yellowish brown sandy loam 2 inches thick. The upper 12
inches of the subsoil is brown and light yellowish brown,
very strongly alkaline sandy clay loam. The next 20
inches is light yellowish brown, very strongly alkaline,
slightly saline loam. The lower part of the subsoil, to a
depth of 60 inches or more, is brown, strongly alkaline,
slightly saline, gypsiferous loam. In some areas the
surface layer is loam.

Permeability of the Uffens soils is moderately slow.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more for plants that can
tolerate saline and alkaline soils, but it is 5 to 15 inches
for plants that cannot tolerate them. Runoff is slow and
the hazard of water erosion is slight. The hazard of wind
erosion is severe.

This unit is used mainiy for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, Indian ricegrass, bottlebrush
squirreltail, birdfoot sagebrush, and gardner saltbush. As
the range condition deteriorates, birdfoot sagebrush
increases. As the range condition further deteriorates,
annual forbs invade. The potential plant community
produces about 200 pounds of air-dry vegetation in
normal years. Production ranges from 300 pounds in
favorable years to 100 pounds in unfavorable years. The
production of vegetation suitable for livestock grazing is
limited by low annual precipitation and the alkalinity and
salinity of the soils. Loss of the surface layer results in a
severe decrease in productivity and in the potential of this
unit to produce plants suitable for grazing. These soils are
only moderately well suited to livestock watering ponds
because of the slope.

This map unit is in capability subclass VIs, nonirrigated.

The Effington and Uffens soils are in the Impervious
Clay, 5 to 9 inch ppt., Wind River Basin range site.
Inclusions of Typic Torrifluvents are in the Saline Lowland,
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5 to 9 inch ppt., Wind River Basin range site or in the
Loamy, 5 to 9 inch ppt., Wind River Basin range site.

179—Enos-Wallson association, rolling

This map unit is on hills and adjacent alluvial fans. The
slope is 6 to 15 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 5,800 to 6,200
feet. The annual precipitation is 7 to 9 inches, the annual
air temperature is 44 to 46 degrees F, and the frost-free
period is 110 to 120 days.

This unit is 40 percent Enos loamy sand and 40
percent Wallson loamy fine sand. The Enos soils are on
hillsides with 6 to 15 percent slopes and the Wallson soils
are on alluvial fans and foot slopes with 6 to 10 percent
slopes.

Included in this unit on hill crests are 5 percent Bributte
silty clay loam, 10 percent Oceanet sandy loam, and 5
percent Rock outcrop.

The Enos soils are moderately deep and well drained.
They formed in slopewash alluvium derived dominantly
from sandstone. The surface layer is typically pale brown
loamy sand 2 inches thick. The upper 13 inches of the
subsoil is yellowish brown sandy loam. The lower part of
the subsoil is pale brown sandy loam 19 inches thick. Soft
sandstone is at a depth of 34 inches. In some areas the
surface layer is sandy loam.

Permeability of the Enos soils are moderately rapid.
Available water capacity is very low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

The Wallson soils are very deep and well drained. They
formed in alluvium derived dominantly from sandstone.
The surface layer is typically pale brown loamy fine sand
2 inches thick. The upper part of the subsoil is yellowish
brown sandy loam 12 inches thick. The next 34 inches is
light brownish gray and light yellowish brown sandy loam.
The lower part of the subsoil, to a depth of 60 inches or
more, is light yellowish brown loamy sand. In some areas
the surface layer is sandy loam.

Permeability of the Wallson soils are moderately rapid.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow and the
hazard of water erosion is slight. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, sand dropseed,
thickspike wheatgrass, and big sagebrush. As the range
condition deteriorates, blue grama, Sandberg bluegrass,
and big sagebrush increase in abundance. As the range
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condition further deteriorates, annuals and pricklypear
invade. The potential plant community produces about
400 pounds of air-dry vegetation in normal years.
Production ranges from 600 pounds in favorable years to
225 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
low annual precipitation. This unit is poorly suited to
livestock watering ponds because of the depth to bedrock
of the Enos soils and the slope and seepage potential of
both soils.

This map unit is in capability subclass Vle,
nonirrigated.

The Enos and the Wallson soils are in the Sandy, 5to 9
inch ppt., Wind River Basin range site. Inclusions of
Bributte soils are in the Shallow Loamy, 5 to 9 inch ppt.,
Wind River Basin range site. Inclusions of Oceanet soils
are in the Shallow Sandy, 5 to 9 inch ppt., Wind River
Basin range site.

180—Farlow, moist-Starley-Rock outcrop
complex, 40 to 65 percent slopes

This map unit is on mountains (fig. 7). The native
vegetation is mainly grasses, forbs, shrubs, and conifers.
Elevation is 6,500 to 7,900 feet. The annual precipitation
is 20 to 25 inches, the annual air temperature is 33 to 37
degrees F, and the frost-free period is less than 80 days.
Frost commonly occurs during summer months.

This unit is 45 percent Farlow extremely cobbly loam,
25 percent Starley very cobbly loam, and 15 percent Rock
outcrop. The Farlow soils are on mountain slopes, the
Starley soils are on crests, and Rock outcrop is on crests
and ledges. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are 10 percent moderately deep
extremely cobbly loam soils intermixed with the Farlow
soils; and 5 percent very deep, poorly drained, very stony
loam soils adjacent to stream channels.

The Farlow soils are very deep and well drained. They
formed in colluvium derived dominantly from limestone.
The surface is typically covered with a 1-inch-thick layer
of partially decomposed pine needles and other forest
litter. The surface layer is dark brown extremely cobbly
loam 3 inches thick. The upper part of the subsail is
brown extremely cobbly loam 11 inches thick. The lower
part of the subsoil, to a depth of 60 inches or more, is
pale brown extremely cobbly loam containing a high
amount of calcium carbonate.

Permeability of the Farlow soils is moderate. Available
water capacity is very low. The effective rooting depth is
60 inches or more. Runoff is rapid and the hazard of
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water erosion is severe. The hazard of wind erosion is
slight.

The Starley soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from limestone. The surface layer is typically dark grayish
brown very cobbly loam 7 inches thick. The subsoil is pale
brown very cobbly loam 2 inches thick. Hard fractured
limestone is at a depth of 9 inches.

Permeability of the Starley soils are moderate.
Available water capacity is very low. The effective rooting
depth is 7 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

Rock outcrop consists of exposures of hard limestone.

Most areas of this unit are used for wildlife habitat and
summer livestock grazing. A few areas are used for
homesite development. The Farlow soils are also used for
timber production.

The potential plant community on the Farlow soils is
mainly ponderosa pine and subalpine fir with an
understory of spike fescue and Oregongrape. Production
of vegetation suitable for livestock is limited because the
tree canopy cover limits the understory growth.

The potential plant community on the Starley soils is
mainly bluebunch wheatgrass, Idaho fescue,
needleandthread, Parry danthonia, antelope bitterbrush,
and black sagebrush. As the range condition deteriorates,
juniper and unpalatable forbs increase. As the range
condition further deteriorates, broom snakeweed and
annuals invade. The potential plant community produces
about 500 pounds of air-dry vegetation in normal years.
Production ranges from 600 pounds in favorable years to
300 pounds in unfavorable years. The slope limits access
by livestock and results in overgrazing of the less sloping
areas.

If the Farlow soils are used for the production of
ponderosa pine and subalpine fir, the main limitations are
the slope, the content of rock fragments in the soils, and
slow regrowth due to the cold climate and short growing
season. The available water capacity of the soils also
limits productivity. The site index for ponderosa pine
ranges from 40 to 45. The site index for subalpine fir
ranges from 45 to 50. Conventional methods of harvesting
timber are difficult to use because of the slope. Plant
competition delays natural regeneration, but does not
prevent the eventual development of a fully stocked,
normal stand of trees. The trees are subject to windthrow
due to the high content of rock fragments which limit the
rooting depth.

If the Farlow soils are used for homesite development,
the main limitations are the slope and the content of rock
fragments. If the Starley soils are used for homesite
development, the main limitations are the slope, content
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Figure 7.—An area of Farlow, moist-Starley-Rock outcrop complex, 40 to 65 percent slopes.

of rock fragments, and the depth to bedrock. The slope
and the depth to bedrock are a concern in the installation
of septic tank absorption fields. Installation of septic tank
absorption lines in or on the bedrock is not recommended
due to the possibility of inadequate filtration and
contamination of ground water supplies. Effluent can also
surface downslope, creating a health hazard.

The Farlow and Starley soils are in capability subclass
Vlls, nonirrigated. The Rock outcrop is in capability class
VIIIL.

The Farlow soils are in a woodland site. The Starley
soils are in the Very Shallow, 15 to 19 inch ppt., Foothills
and Mountains Southeast range site. Inclusions of
moderately deep extremely cobbly loam soils are in a
woodland site. Inclusions of very deep, poorly drained,

stony loam soils are in the Subirrigated, 15 to 19 inch
ppt., Foothills and Mountains Southeast range site.

181—Farlow-Starley association, moderately
steep

This map unit is on hills and mountain foot slopes
below limestone ridges. The slope is 10 to 30 percent.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 7,800 to 8,700 feet. The annual
precipitation is 15 to 19 inches, the annual air temperature
is 32 to 35 degrees F, and the frost-free period is less
than 80 days. Frost commonly occurs during summer
months.
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This unit is 60 percent Farlow cobbly loam and 20
percent Starley very cobbly loam. The Farlow soils are on
mountain foot slopes with 15 to 30 percent slopes and the
Starley soils are on hills with 10 to 20 percent slopes.

Included in this unit are 10 percent very deep soils with
a thick dark loamy surface layer in concave areas and 10
percent limestone Rock outcrop on ledges and hill crests.

The Farlow soils are deep and well drained. They
formed in colluvium derived dominantly from limestone.
The surface layer is typically dark brown cobbly loam 8
inches thick. The upper part of the subsoil is pale brown
very cobbly loam 9 inches thick. The lower part of the
subsoil is very pale brown very cobbly loam 33 inches
thick. Hard fractured limestone is at a depth of 50 inches.

Permeability of the Farlow soils is moderate. Available
water capacity is low. The effective rooting depth is 40 to
60 inches. Runoff is rapid and the hazard of water erosion
is severe. The hazard of wind erosion is slight.

The Starley soils are very shallow or shallow and are
well drained. They formed in residuum derived dominantly
from limestone. The surface layer is typically dark brown
very cobbly loam 4 inches thick. The subsoil is brown very
cobbly loam 10 inches thick. Hard, fractured limestone is
at a depth of 14 inches.

Permeability of the Starley soils is moderate. Available
water capacity is very low. The effective rooting depth is 7
to 20 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Farlow soils is
mainly Columbia needlegrass, ldaho fescue, spike fescue,
and bluebunch wheatgrass. As the range condition
deteriorates, Sandberg bluegrass, prairie junegrass, big
sagebrush, and threadleaf sedge increase in abundance.
As the range condition further deteriorates, broom
snakeweed, curlycup gumweed, and annuals invade. The
potential plant community produces about 1,100 pounds
of air-dry vegetation in normal years. Production ranges
from 1,400 pounds in favorable years to 800 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the available water
capacity and the content of rock fragments in the soils.
The Farlow soils are poorly suited to livestock watering
ponds because of the slope and the content of cobbles.

The potential plant community on the Starley soils is
mainly Columbia needlegrass, Idaho fescue, and
bluebunch wheatgrass. As the range condition
deteriorates, unpalatable forbs and juniper increase in
abundance. As the range condition further deteriorates,
broom snakeweed and annuals invade. The potential
plant community produces about 600 pounds of air-dry
vegetation in normal years. Production ranges from 800
pounds in favorable years to 400 pounds in unfavorable
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years. Production of vegetation suitable for livestock
grazing is limited by the available water capacity and the
depth of the soils. The Starley soils are poorly suited to
livestock watering ponds because of the depth to bedrock
and the slope.

This map unit is in capability subclass Vlls,
nonirrigated.

The Farlow soils are in the Shallow Loamy, 15 to 19
inch ppt., Foothills and Mountains East range site. The
Starley soils are in the Very Shallow, 15 to 19 inch ppt.,
Foothills and Mountains East range site. The inclusions of
very deep soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site.

182—Fiveoh-Thermopolis association, hilly

This map unit is on hills and adjacent alluvial fans. The
slope is 6 to 30 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 6,200 to 7,000
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 40 to 43 degrees F, and the
frost-free period is 100 to 110 days.

This unit is 50 percent Fivech loam and 35 percent
Thermopolis loam. The Fiveoh soils are on foot slopes
and alluvial fans with 6 to 15 percent slopes and the
Thermopolis soils are on hill crests and hillsides with 10 to
30 percent slopes.

Included in this unit are Buffcreek gravelly loam on
benches, Rencot very gravelly loam on hill crests, very
deep saline loam soils on alluvial fans, and Rock outcrop
on hill crests. Included areas make up 15 percent of the
total acreage.

The Fiveoh soils are very deep and well drained. They
formed in alluvium derived dominantly from sandstone
and siltstone. The surface layer is typically reddish brown
loam 5 inches thick. The subsoil is reddish brown and red
loam 23 inches thick. The substratum, to a depth of 60
inches or more, is red loam. In some areas the surface
layer is fine sandy loam.

Permeability of the Fiveoh soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

Thermopolis soils are shallow and well drained. They
formed in residuum and slopewash alluvium derived
dominantly from sandstone and siltstone. The surface
layer is typically red loam 5 inches thick. The underlying
material is red loam 11 inches thick. Soft red sandstone is
at a depth of 16 inches. In some areas 20 percent of the
surface is covered by channers.

Permeability of Thermopolis soils is moderate.
Available water capacity is very low. The effective rooting
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depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Fiveoh soils is
mainly western wheatgrass, bluebunch wheatgrass,
needleandthread, and big sagebrush. As the range
condition deteriorates, big sagebrush and blue grama
increase in abundance. As the range condition further
deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. Proper management of livestock grazing helps to
protect the soils from excessive erosion. These soils are
only moderately well suited to livestock watering ponds
because of the seepage potential and the slope.

The potential plant community on Thermopolis soils is
mainly bluebunch wheatgrass, western wheatgrass,
mutton bluegrass, needleandthread, and black sagebrush.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. Proper
management of livestock grazing helps to protect the soils
from excessive erosion. The Thermopolis soils are poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

The Fiveoh soils are in capability subclass Ve,
nonirrigated. The Thermopolis soils are in capability
subclass Vlle, nonirrigated.

The Fiveoh soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. The Thermopolis soils
are in the Shallow Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Buffcreek soils are in
the Loamy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Rencot soils are in the Very
Shallow, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of very deep saline loam soils are in the
Saline Upland, 10 to 14 inch ppt., High Plains Southeast
range site.

183—Forelle loam, 2 to 9 percent slopes

These very deep, well drained soils are on plateaus
and alluvial fans. They formed in alluvium derived from
various sources. The native vegetation is mainly grasses,
forbs, and shrubs. Elevation is 6,000 to 7,500 feet. The
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annual precipitation is 10 to 14 inches, the annual air
temperature is 39 to 43 degrees F, and the frost-free
period is 90 to 110 days.

The surface layer is typically grayish brown loam 5
inches thick. The upper 5 inches of the subsoil is grayish
brown loam. The next 10 inches is brown clay loam. The
lower part of the subsoil, to a depth of 60 inches or more,
is light gray loam. In some areas the surface layer is
sandy loam.

Included in this unit are small areas of Alcova fine
sandy loam and Diamondville loam on gently sloping
convex slopes, Pinelli clay loam in swales and along
drainageways, and Poposhia very fine sandy loam on foot
slopes. Included areas make up 20 percent of the total
acreage.

Permeability of the Forelle soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, mutton bluegrass, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Forelle soils are only moderately well suited to
livestock watering ponds because of the seepage
potential and the slope.

This map unit is in capability subclass Ve, nonirrigated.
It is in the Loamy, 10 to 14 inch ppt., High Plains
Southeast range site.

184—Forelle-Diamondyville complex, 3 to 15
percent slopes

This map unit is on hills and adjacent alluvial fans. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 6,000 to 7,000 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 40 to 43
degrees F, and the frost-free period is 90 to 110 days.

This unit is 45 percent Forelle loam and 35 percent
Diamondville fine sandy loam. The Forelle soils are on
foot slopes and alluvial fans with 3 to 6 percent slopes
and the Diamondville soils are on back slopes and foot
slopes with 6 to 15 percent slopes. The components of
this unit are so intricately intermingled that it was not
practical to map them separately.

Included in this unit are small areas of Blazon loam on
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hill crests, Bosler sandy loam on nearly level slopes, and
shallow gravelly soils on hill crests and knobs. Included
areas make up 20 percent of the total acreage.

The Forelle soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically brown loam 3 inches thick. The
upper 5 inches of the subsoil is yellowish brown loam. The
next 11 inches is brown clay loam. The next part, to a
depth of 42 inches, is light brownish gray and brown clay
loam. The lower part of the subsoil, to a depth of 60
inches or more, is pale brown loam.

Permeability of the Forelle soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is moderate.

The Diamondville soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived from sandstone, siltstone, and shale. The surface
layer is typically pale brown fine sandy loam 3 inches
thick. The upper 13 inches of the subsoil is brown clay
loam. The next 4 inches is light yellowish brown clay
loam. The lower part of the subsoil is light yellowish brown
loam 6 inches thick. Soft siltstone is at a depth of 26
inches. In some areas the surface layer is loam.

Permeability of the Diamondville soils is moderate.
Available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, mutton bluegrass, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Forelle soils are only moderately well suited to
livestock watering ponds because of the seepage
potential and the slope. The Diamondville soils are poorly
suited to livestock watering ponds because of the depth to
bedrock and the slope.

This map unit is in capability subclass Ve, nonirrigated.

The Forelle and Diamondville soils are in the Loamy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Blazon and shallow gravelly soils are in the
Shallow Loamy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Bosler soils are in the Loamy, 10
to 14 inch ppt., High Plains Southeast range site.
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185—Forelle-Lupinto association, rolling

This map unit is on alluvial fans and fan terraces. The
slope is 4 to 20 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 6,100 to 6,500
feet. The annual precipitation is 10 to 12 inches, the
annual air temperature is 40 to 43 degrees F, and the
frost-free period is 90 to 110 days.

This unit is 50 percent Forelle loam and 35 percent
Lupinto gravelly loam. The Forelle soils are on alluvial
fans with 4 to 10 percent slopes and the Lupinto soils are
on fan terraces with 10 to 20 percent slopes.

Included in this unit are 10 percent Diamondville loam
on foot slopes of adjacent hills and fan terraces and 5
percent Worfman sandy loam on knolls intermixed with
the Lupinto soils.

The Forelle soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically brown loam 3 inches thick. The
upper part of the subsoil is brown clay loam 10 inches
thick. The lower part of the subsoil, to a depth of 60
inches or more, is grayish brown loam.

Permeability of the Forelle soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

The Lupinto soils are very deep and well drained. They
formed in alluvium derived from various sources. 30
percent of the surface is typically covered with gravel or
channers. The surface layer is brown gravelly loam 3
inches thick. The upper part of the subsoil is brown
gravelly clay loam 7 inches thick. The lower part of the
subsoil is light yellowish brown very gravelly loam to a
depth of 60 inches or more.

Permeability of the Lupinto soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Forelle soils is
mainly western wheatgrass, needleandthread, big
sagebrush, mutton bluegrass, and bluebunch wheatgrass.
As the range condition deteriorates, big sagebrush and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Forelle soils are only moderately well suited to
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livestock watering ponds because of the seepage
potential and the slope.

The potential plant community on the Lupinto soils is
mainly bluebunch wheatgrass, western wheatgrass,
needleandthread, black sagebrush, and mutton bluegrass.
As the range condition deteriorates, threadleaf sedge,
prairie junegrass, and sagebrush increase in abundance.
As the range condition further deteriorates, annuals
invade. The potential plant community produces about
900 pounds of air-dry vegetation in normal years.
Production ranges from 1,200 pounds in favorable years
to 700 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity of the soils. These soils are
poorly suited to livestock watering ponds because of the
slope.

The Forelle soils are in capability subclass Ve,
nonirrigated. The Lupinto soils are in capability subclass
Vle, nonirrigated.

The Forelle soils are in the Loamy, 10 to 14 inch ppt.,
High Piains Southeast range site. The Lupinto soils are in
the Shallow Loamy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Diamondbville soils are
in the Loamy, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Worfman soils are in the Shallow
Loamy, 10 to 14 inch ppt., High Plains Southeast range
site.

186—Forkwood-Keyner loams, 3 to 10
percent slopes

This map unit is on alluvial fans and terraces. The
native vcgetation is mainly grasses, forbs, and shrubs.
Elevation is 5,200 to 6,000 feet. The annuai precipitation
is 10 to 14 inches, the annual air temperature is 44 to 49
degrees F, and the frost-free period is 110 to 130 days.

This unit is 40 percent Forkwood loam and 40 percent
Keyner loam. The Forkwood soils are on slightly convex
slopes of 3 to 10 percent, and the Keyner soils are on
slightly concave slopes of 3 to 6 percent. The components
of this unit are so intricately intermingled that it was not
practical to map them separately.

included in this unit are 10 percent Absted fine sandy
loam intermixed with the Keyner soils and 5 percent Uim
loam and 5 percent Zigweid loam intermixed with the
Forkwood soils.

The Forkwood soils are very deep and well drained.
They formed in alluvium derived from various sources.
The surface layer is typically brown loam 7 inches thick.
The upper part of the subsoil is light yellowish brown clay
loam 17 inches thick. The lower part of the subsoil, to a
depth of 60 inches or more, is light yellowish brown loam.
In some areas the surface layer is sandy loam.

Permeability of the Forkwood soils is moderate.
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Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

The Keyner soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically brown loam 3 inches thick. The
upper 11 inches of the subsoil is grayish brown clay loam.
The lower 9 inches of the subsoil is light brownish gray,
very strongly alkaline, slightly saline clay loam. The
substratum, to a depth of 60 inches or more, is light
brownish gray, very strongly alkaline, moderately saline
loam. In some areas the surface layer is sandy loam.

Permeability of the Keyner soils is slow. Available water
capacity is high. The effective rooting depth is 60 inches
or more for plants that can tolerate saline and alkaline
soils, but it is 10 to 20 inches for plants that cannot
tolerate them. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, bluebunch wheatgrass,
needleandthread, mutton bluegrass, and big sagebrush.
As the range condition deteriorates, big sagebrush and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Forelle soils are only moderately well suited to
livestock watering ponds because of the seepage
potential. The Keyner soils are only moderately well suited
to livestock watering ponds because of the slope.

The Forkwood soils are in capability subclass Ve,
nonirrigated. The Keyner soils are in capability subclass
Vs, nonirrigated.

The Forkwood and Keyner soils are in the Loamy, 10 to
14 inch ppt., High Plains Southeast range site. Inclusions
of Absted and Zigweid soils are in the Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Ulm soils are in the Clayey, 10 to 14 inch ppt., High Plains
Southeast range site.

187—Forkwood-Uim complex, 0 to 6 percent
slopes

This map unit is on alluvial fans and terraces. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 5,000 to 6,500 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 44 to 49
degrees F, and the frost-free period is 110 to 130 days.

This unit is 40 percent Forkwood loam and 40 percent
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Ulm clay loam. The Forkwood soils are on convex slopes
of 0 to 6 percent, and the Ulm soils are on concave
slopes of 0 to 3 percent. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included in this unit are 10 percent Absted loam
intermixed with the Ulm soils and 10 percent Keyner
sandy loam intermixed with the Forkwood soils.

The Forkwood soils are very deep and well drained.
They formed in ailuvium derived dominantly from shale
and sandstone. The surface layer is typically pale brown
loam 2 inches thick. The upper part of the subsoil is
brown clay loam 11 inches thick. The next 3 inches is pale
brown loam. The lower part of the subsoil, to a depth of
60 inches or more, is very pale brown loam.

Permeability of the Forkwood soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate.

The Ulm soils are very deep and well drained. They
formed in alluvium derived dominantly from shale and
sandstone. The surface layer is typically grayish brown
clay loam 2 inches thick. The upper 7 inches of the
subsoil is grayish brown clay loam. The next 7 inches is
light olive brown clay loam. The lower 15 inches of the
subsoil is light brownish gray clay loam. The substratum,
to a depth of 60 inches or more, is grayish brown clay
loam. In some areas the surface layer is loam or sandy
clay loam.

Permeability of the Ulm soils is slow. Available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is slow and the hazard of water erosion is
slight. The hazard of wind erosion is moderate.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Forkwood soils is
mainly western wheatgrass, bluebunch wheatgrass,
needleandthread, mutton bluegrass, and big sagebrush.
As the range condition deteriorates, big sagebrush and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. These soils are only moderately well suited to
livestock watering ponds because of the seepage
potential and the slope.

The potential plant community on the Ulm soils is
mainly thickspike wheatgrass, bluebunch wheatgrass,
green needlegrass, and sagebrush. As the range
condition deteriorates, forbs and big sagebrush increase
in abundance. As the range condition further deteriorates,
annuals invade. The potential plant community produces

Soil Survey

about 1,000 pounds of air-dry vegetation in normal years.
Production ranges from 1,300 pounds in favorable years
to 500 pounds in unfavorable years. These soils are well
suited to livestock watering ponds.

This map unit is in capability subclass 1Ve, nonirrigated.
The Forkwood soils are in the Loamy, 10 to 14 inch
ppt., High Plains Southeast range site. The Ulm soils are
in the Clayey, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Absted and Keyner soils are in

the Loamy, 10 to 14 inch ppt., High Plains Southeast
range site.

188—Forkwood-Zigweid association,
sloping

This map unit is on alluvial fans and foot slopes. The
slope is 3 to 15 percent. The native vegetation is mainly
grasses, forbs, and shrubs. Elevation is 5,200 to 6,000
feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 50 percent Forkwood fine sandy loam and
30 percent Zigweid loam. The Forkwood soils are on
alluvial fans with 3 to 12 percent slopes and the Zigweid
soils are on foot slopes with 6 to 15 percent slopes.

Included in this unit are small areas of Amodac loam
and Cushman loam on convex slopes. Also included are
small areas of Shingle loam soils on ridge crests. Included
areas make up 20 percent of the total acreage.

Forkwood soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically brown fine sandy loam 4 inches
thick. The upper part of the subsoil is yellowish brown
loam 18 inches thick. The lower 13 inches of the subsoil is
light yellowish brown loam. The substratum, to a depth of
60 inches or more, is light yellowish brown loam. In some
areas the surface layer is loam.

Permeability of the Forkwood soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is severe.

The Zigweid soils are very deep and weli drained. They
formed in alluvium derived from various sources. The
surface layer is typically pale brown loam 3 inches thick.
The upper part of the subsoil is pale brown loam 16
inches thick. The lower part of the subsoil, to a depth of
60 inches or more, is light brownish gray loam.

Permeability of the Zigweid soils is moderate. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is medium and the hazard of water
erosion is moderate. The hazard of wind erosion is
moderate.
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This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, bluebunch wheatgrass,
needleandthread, mutton bluegrass, and big sagebrush.
As the range condition deteriorates, big sagebrush and
blue grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. This unit is only moderately well suited to livestock
watering ponds because of the seepage potential and the
slope.

This map unit is in capability subclass Ve, nonirrigated.

The Forkwood and Zigweid soils are in the Loamy, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Amodac soils are in the Saline Loamy, 10 to
14 inch ppt., High Plains Southeast range site. Inciusions
of Cushman soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of Shingle
soils are in the Shallow Loamy, 10 to 14 inch ppt., High
Plains Southeast range site.

189—Gateridge-Taluce Variant association,
steep

This map unit is on hills. The slope is 10 to 45 percent.
The native vegetation is mainly conifers, grasses, and
shrubs. Elevation is 5,800 to 6,200 feet. The annual
precipitation is 15 to 19 inches, the annual air temperature
is 40 to 42 degrees F, and the frost-free period is 90 to
110 days.

This unit is 65 percent Gateridge fine sandy loam and
20 percent Taluce Variant fine sandy loam. The Gateridge
soils are on hillsides and the Taluce Variant soils are on
hill crests.

Included in this unit are 10 percent Worf Variant fine
sandy loam and 5 percent moderately deep sandy soils
on hill crests.

The Gateridge soils are shallow and weli drained. They
formed in residuum derived dominantly from sandstone
and shale. The surface is typically covered with a 3-inch-
thick mat of pine needles and other forest litter. The
surface layer is very pale brown fine sandy loam 5 inches
thick. The subsoil is brown sandy clay loam 9 inches
thick. The substratum is light red clay 5 inches thick. Soft
sandstone interbedded with shale is at a depth of 19
inches. In some areas the surface is 10 to 20 percent
covered with channers and flagstones.

Permeability of the Gateridge soils is moderate in the
subsoil and slow in the substratum. Available water
capacity is very low. The effective rooting depth is 15 to
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20 inches. Runoff is rapid and the hazard of water erosion
is severe. The hazard of wind erosion is severe.

The Taluce Variant soils are shallow and well drained.
They formed in residuum derived dominantly from
sandstone. The surface layer is typically brown fine sandy
loam 5 inches thick. The underlying material is light brown
fine sandy loam 10 inches thick. Soft sandstone is at a
depth of 15 inches. In some areas the surface is 10 to 20
percent covered with channers and flagstones.

Permeability of the Taluce Variant soils is moderately
rapid. Available water capacity is very low. The effective
rooting depth is 10 to 20 inches. Runoff is rapid and the
hazard of water erosion is severe. The hazard of wind
erosion is severe.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for wood
products.

The potential plant community on the Gateridge soils is
mainly ponderosa pine with an understory of bluebunch
wheatgrass, Columbia needlegrass, spike fescue, and
Idaho fescue. The potential production in normal years
varies from 500 pounds of air-dry vegetation per acre in
areas with an open canopy to 150 pounds or less in areas
with a closed canopy. Production of vegetation suitable for
livestock grazing is limited mainly by the canopy cover
which hinders the understory growth. It is also limited by
the available water capacity and the depth of the soils.
These soils are poorly suited to livestock watering ponds
because of the depth to bedrock and the slope.

The potential plant community on the Taluce Variant
soils is mainly prairie sandreed, needleandthread, western
wheatgrass, and bluebunch wheatgrass. As the range
condition deteriorates, threadleaf sedge and fringed
sagewort increase in abundance. As the range condition
further deteriorates, broom snakeweed and cheatgrass
invade. The potential plant community produces about
1,400 pounds of air-dry vegetation in normal years.
Production ranges from 1,800 pounds in favorable years
to 900 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
available water capacity and depth of the soils. The slope,
where above 30 percent, limits access by livestock and
results in overgrazing of the less sloping areas. These
soils are poorly suited to livestock watering ponds
because of the depth to bedrock and the slope.

If the Gateridge soils are used for the production of
ponderosa pine, the main limitations are the depth and the
available water capacity of the soils. The site index for
ponderosa pine ranges from 35 to 44. It can produce 12
cords per acre in a stand of trees that are 5 inches in
diameter at a height of 1 foot. The main concerns in
producing and harvesting timber are the depth to bedrock,
slow regeneration, hazard of water erosion, and the
difficulty of harvesting. Plant competition delays natural
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regeneration, but does not prevent the eventual
development of a fully stocked, normal stand of trees. The
available water capacity of the soils generally influences
seedling survival in areas where understory plants are
numerous. Conventional methods of harvesting timber are
difficult to use because of the slope.

This map unit is in capability subclass Vlle,
nonirrigated.

The Gateridge soils are in woodland. The Taluce
Variant soils are in the Shallow Sandy, 15 to 19 inch ppt.,
Northern Plains range site. Inclusions of Worf Variant soils
are in the Shallow Loamy, 15 to 19 inch ppt., Northern
Plains range site. Inclusions of moderately deep sandy
soils are in the Sandy, 15 to 19 inch ppt., Northern Plains
range site.

190—Griffy sandy loam, 2 to 15 percent
slopes

These very deep, well drained soils are on hills and
alluvial fans. They formed in alluvium derived dominantly
from sandstone and sandy shale. The native vegetation is
mainly grasses, forbs, and shrubs. Elevation is 5,500 to
6,300 feet. The annual precipitation is 7 to 9 inches, the
annual air temperature is 44 to 46 degrees F, and the
frost-free period is 110 to 130 days.

The surface layer is typically pale brown sandy loam 2
inches thick. The upper 16 inches of the subsoil is
yellowish brown sandy clay loam. The next 6 inches is
pale brown sandy loam. The lower 8 inches of the subsoil
is light yellowish brown sandy loam. The substratum, to a
depth of 60 inches or more, is pale brown loamy sand. In
some areas the surface layer is loamy fine sand.

Included in this unit are 10 percent Saddle sandy loam
on convex slopes and 10 percent Wallson loamy fine
sand.

Permeability of the Griffy soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, prairie junegrass, Indian ricegrass, Sandberg
bluegrass, and big sagebrush. As the range condition
deteriorates, blue grama, Sandberg bluegrass, and big
sagebrush increase in abundance. As the range condition
further deteriorates, annuals and pricklypear invade. The
potential plant community produces about 400 pounds of
air-dry vegetation in normal years. Production ranges
from 600 pounds in favorable years to 225 pounds in
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unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the low annual
precipitation. This unit is poorly suited to livestock
watering ponds because of the seepage potential.

This map unit is in capability subclass Vle,
nonirrigated.

The Griffy soils are in the Loamy, 5 to 9 inch ppt., Wind
River Basin range site. Inclusions of Saddle soils are in
the Loamy, 5 to 9 inch ppt., Wind River Basin range site.
Inclusions of Wallson soils are in the Sandy, 5 to 9 inch
ppt., Wind River Basin range site.

191—Griffy-Emblem fine sandy loams, 0 to 6
percent slopes

This map unit is on alluvial fans and terraces. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 5,500 to 6,400 feet. The annual precipitation
is 7 to 9 inches, the annual air temperature is 44 to 46
degrees F, and the frost-free period is 110 to 120 days.

This unit is 50 percent Griffy fine sandy loam and 35
percent Emblem fine sandy loam. The components of this
unit are so intricately intermingled that it was not practical
to map them separately.

Included in this unit are 5 percent Uffens very fine
sandy loam on nearly level slopes and 10 percent shallow
stony soils on steep sides of draws.

The Griffy soils are very deep and well drained. They
formed in alluvium derived from various sources. The
surface layer is typically pale brown fine sandy loam 2
inches thick. The upper 9 inches of the subsoil is
yellowish brown sandy clay loam. The next 10 inches is
light yellowish brown sandy clay loam. The lower 11
inches of the subsoil is light brownish gray sandy loam.
The substratum, to a depth of 60 inches or more, is light
yellowish brown loamy sand. In some areas the surface
layer is sandy clay loam.

Permeability of the Griffy soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.

The Emblem soils are very deep and well drained.
They formed in alluvium derived from various sources.
The surface layer is typically pale brown fine sandy loam
3 inches thick. The upper 14 inches of the subsoil is very
pale brown and brown loam. The next 9 inches is very
pale brown gravelly sandy clay loam. The lower part of
the subsoil, to a depth of 60 inches or more, is light
yellowish brown very graveily loamy sand. In some areas
the surface layer is loam.

Permeability of the Emblem soils is moderate in the
upper part of the subsoil and rapid in the lower part of the
subsoil. Available water capacity is moderate. The
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effective rooting depth is 60 inches or more. Runoff is
slow and the hazard of water erosion is slight. The hazard
of wind erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on the Griffy soils is
mainly western wheatgrass, needleandthread, Indian
ricegrass, bluebunch wheatgrass, prairie junegrass,
Sandberg bluegrass, and big sagebrush. As the range
condition deteriorates, blue grama, Sandberg bluegrass,
and big sagebrush increase in abundance. As the range
condition further deteriorates, annuals and pricklypear
invade. The potential plant community produces about
400 pounds of air-dry vegetation in normal years.
Production ranges from 600 pounds in favorable years to
225 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
low annual precipitation. These soils are poorly suited to
livestock watering ponds because of the seepage
potential.

The potential plant community on the Emblem soils is
mainly western wheatgrass, bluebunch wheatgrass,
Indian ricegrass, needleandthread, and big sagebrush. As
the range condition deteriorates, blue grama and
unpalatable forbs increase in abundance. As the range
condition further deteriorates, annuals and pricklypear
invade. The potential plant community produces about
250 pounds of air-dry vegetation.in normal years.
Production ranges from 350 pounds in favorable years to
125 pounds in unfavorable years. The production of
vegetation suitable for livestock grazing is limited by the
low annual precipitation and available water capacity of
the soils. Loss of the surface layer results in a severe
decrease in the productivity and the potential of these
soils to produce plants suitable for grazing. These soils
are poorly suited to livestock watering ponds because of
the seepage potential.

This map unit is in capability subclass Vle,
nonirrigated.

The Griffy soils are in the Loamy, 5 to 9 inch ppt., Wind
River Basin range site. The Emblem soils are in the
Shallow Loamy, 5 to 9 inch ppt., Wind River Basin range
site. Inclusions of Uffens soils are in the Impervious Clay,
5 to 9 inch ppt., Wind River Basin range site. Inclusions of
shallow stony soils are in the Shallow Loamy, 5 to 9 inch
ppt., Wind River Basin range site.

192—Grimstone-Grimstone Variant loams, 4
to 35 percent slopes

This map unit is on mountain slopes underlain by
vertically interbedded crystalline rocks. The native
vegetation is mainly conifers, grasses, forbs, and shrubs.
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Elevation is 7,700 to 8,100 feet. The annual precipitation
is 25 to 35 inches, the annual air temperature is 33 to 36
degrees F, and the frost-free period is less than 70 days.
Frost commonly occurs during summer months.

This unit is 50 percent Grimstone loam and 30 percent
Grimstone Variant loam. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

included in this unit are Irson very gravelly loam in
meadows, very deep clay soils on 4 to 10 percent slopes,
very deep poorly drained soils adjacent to streams, and
Rock outcrop. Included areas make up 20 percent of the
total acreage.

The Grimstone soils are moderately deep and well
drained. They formed in slopewash alluvium and residuum
derived from crystalline rocks. The surface is typically
covered with a 1-inch-thick layer of slightly decomposed
pine needles and other forest litter. The surface layer is
dark grayish brown loam 4 inches thick. The subsurface
layer is pale brown loam 12 inches thick. The subsoil is
yellowish brown clay loam 10 inches thick. Soft
micaceous schist is at a depth of 26 inches.

Permeability of the Grimstone soils is moderate.
Available water capacity is low. The effective rooting
depth is 20 to 40 inches. Runoff is medium and the
hazard of water erosion is severe. The hazard of wind
erosion is moderate.

The Grimstone Variant soils are moderately deep and
well drained. They formed in slopewash alluvium and
residuum derived dominantly from crystalline rocks. The
surface is typically covered with a 1-inch-thick layer of
slightly decomposed pine needles and other forest litter.
The surface layer is dark brown loam 1 inch thick. The
subsoil is yellowish brown very cobbly loam 15 inches
thick. The substratum is yellowish brown extremely cobbly
sandy clay loam 20 inches thick. Hard micaceous schist is
at a depth of 36 inches.

Permeability of the Grimstone Variant soils is
moderate. Available water capacity is very low. The
effective rooting depth is 20 to 40 inches. Runoff is
medium and the hazard of water erosion is severe. The
hazard of wind erosion is moderate.

This unit is used mainly for wildlife habitat, homesite
development, timber production, or for summer livestock
grazing.

The potential plant community on this unit is mainly
lodgepole pine and subalpine fir, with an understory of
spike fescue and Oregongrape. Production of vegetation
suitable for livestock grazing is limited mainly by the tree
canopy cover, which hinders the understory growth.

If this unit is used for the production of lodgepole pine,
the main limitation is slow regrowth due to the cold
climate and short growing season. The site index for
lodgepole pine ranges from 62 to 75. Plant competition
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delays natural regeneration but does not prevent the
eventual development of a fully stocked, normal stand of
trees.

If this unit is used for homesite development, the main
limitations are the depth to bedrock and the slope. Cuts
needed to provide essentially level building sites will be
difficult in areas of the Grimstone Variant soils because of
the hard bedrock. Installation of septic tank absorption
lines in or on the bedrock is not recommended due to the
possibility of inadequate filtration and contamination of
ground water supplies. Effluent from septic tank
absorption fields can also surface in downslope areas and
thus create a hazard to health. The slope is a concern in
installing septic tank absorption fields. Absorption tines
should be installed on the contour.

This map unit is in capability subclass Vle,
nonirrigated.

The Grimstone and Grimstone Variant soils are in
woodland. Inclusions of Irson soils are in the Very
Shallow, 20+ inch ppt., Mountains range site. Inclusions of
deep clay soils are in woodland. Inclusions of deep, poorly
drained soils are in the Subirrigated, 20+ inch ppt.,
Mountains range site.

193—Haverdad loam, 0 to 4 percent slopes

These very deep, well drained soils are on flood plains
of the North Platte River and its major tributaries. They
formed in alluvium derived from various sources. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 5,000 to 5,500 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 46 to 49
degrees F, and the frost-free period is 120 to 130 days.

The surface layer is typically brown loam 6 inches
thick. The underlying material, to a depth of 60 inches or
more, is yellowish brown loam stratified with thin layers of
clay loam, silt loam, and sandy clay loam. Very gravelly
sand is at a depth of 40 inches or more in some pedons.

Included in this unit are small areas of Clarkelen,
gravelly substratum soils intermixed with the Haverdad
soils. Also included are Rivra soils in depressions and
somewhat poorly or poorly drained soils with thick dark
surfaces. Included areas make up 15 percent of the total
acreage.

Permeability of the Haverdad soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. This unit is somewhat protected by major
water-control structures, but it is subject to a rare hazard
of flooding.

This unit is used mainly for irrigated hay and pasture. It
is also used for livestock grazing, wildlife habitat, or for
homesite development.
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The potential plant community on the Haverdad soils
is mainly western wheatgrass, needleandthread, blue
grama, and green needlegrass. As the range condition
deteriorates, big sagebrush and blue grama increase
in abundance. Ashe range condition further deteriorates,
pricklypear, cheatgrass, and broom snakeweed invade.
The potential plant community produces about 1,200
pounds of air-dry vegetation in normal years. Production
ranges from 1,500 pounds in favorable years to 700
pounds in unfavorable years. These soils are only
moderately well suited to livestock watering ponds
because of the seepage potential.

If the Haverdad soils are used for irrigated hay and
pasture, applications of irrigation water should be adjusted
to the available water capacity and water intake rate of
the soils and to the crop needs. Irrigation water should be
applied carefully to prevent the build up of a high water
table. The use of pipe or the lining of irrigation ditches
facilitates irrigation and reduces loss of irrigation water
due to seepage.

If the Haverdad soils are used for homesite
development, the main limitation is the rare hazard of
flooding. The permeability and shrink-swell potential are
also concerns that should be addressed. Revegetating
disturbed areas around construction sites as soon as
possible helps to control wind erosion. If a septic tank
absorption field is to be used, the limitation of moderate
permeability can be overcome by increasing the size of
the absorption field. Properly designed building
foundations and footings and runoff diverted away from
the buildings will help to prevent the structural damage
caused by shrinking and swelling.

This map unit is in capability subclasses llle, irrigated,
and Ve, nonirrigated.

The Haverdad soils are in the Loamy, 10 to 14 inch
ppt., Northern Plains range site. Inclusions of Clarkelen
soils are in the Sandy, 10 to 14 inch ppt., Northern Plains
range site. Inclusions of Rivra soils are in the Lowland, 10
to 14 inch ppt., Northern Plains range site. Inclusions of
somewhat poorly or poorly drained soils are in the
Subirrigated, 10 to 14 inch ppt., Northern Plains range
site.

194—Haverdad-Clarkelen complex, 0 to 3
percent slopes

This map unit is on flood plains. The native vegetation
is mainly grasses, forbs, and shrubs. Elevation is 4,800 to
6,200 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 55 percent Haverdad loam and 35 percent
Clarkelen fine sandy loam. The components of this unit
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are so intricately intermingled that it was not practical to
map them separately.

Included in this unit are small areas of Draknab loamy
fine sand and fine textured soils on flood plains; Kishona
clay loam on gently sloping alluvial fans; saline Aquic
Ustifluvents in swales and adjacent to stream channels;
and Haverdad loam, saline soils on flood plains. Included
areas make up 10 percent of the total acreage.

The Haverdad soils are very deep and well drained.
They formed in alluvium derived from various sources.
The surface layer is typically light brownish gray loam 3
inches thick. The underlying material, to a depth of 60
inches or more, is light brownish gray loam stratified with
thin layers of silt loam, very fine sandy loam, and sandy
loam. In some areas the surface layer is clay loam or very
fine sandy loam.

Permeability of the Haverdad soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. These soils are subject to a rare hazard of
flooding.

The Clarkelen soils are very deep and somewhat
excessively drained. They formed in alluvium derived from
various sources. The surface layer is typically light
brownish gray fine sandy loam 6 inches thick. The
underlying material, to a depth of 60 inches or more, is
light brownish gray fine sandy loam stratified with thin
layers of loam and loamy sand. In some areas the surface
layer is loamy sand or loam.

Permeability of the Clarkelen soils is moderately rapid.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow and the
hazard of water erosion is slight. The hazard of wind
erosion is severe. These soils are subject to a rare hazard
of flooding.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for irrigated hay
and pasture (fig. 8).

The potential plant community on the Haverdad soils is
mainly western wheatgrass, slender wheatgrass, basin
wildrye, Canby bluegrass, and silver sagebrush. As the
range condition deteriorates, western wheatgrass and
bluegrasses increase in abundance. As the range
condition further deteriorates, Kentucky bluegrass and
annual grasses invade. The potential plant community
produces about 1,800 pounds of air-dry vegetation in
normal years. Production ranges from 2,200 pounds in
favorable years to 1,200 pounds in unfavorable years.
The Haverdad soils are only moderately well suited to
livestock watering ponds because of the seepage
potential.

The potential plant community on the Clarkelen soils is
mainly western wheatgrass, bluebunch wheatgrass,
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needieandthread, Indian ricegrass, and big sagebrush. As
the range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. The Clarkelen soils are poorly suited to livestock
watering ponds because of the seepage potential.

If the amount of plant cover on this unit is reduced, the
hazards of gullying, streambank cutting, and sheet
erosion when the soils flood are increased.

If this unit is used for irrigated hay and pasture,
irrigation water should be applied carefully. The Clarkelen
soils will require more frequent irrigations due to its lower
available water capacity. Applications of irrigation water
should be adjusted to the available water capacity and
water intake rate of the soils and to the crop needs. The
use of pipe or the lining of irrigation ditches facilitates
irrigation and reduces loss of irrigation water from
seepage.

This map unit is in capability subclasses llle, irrigated,
and Ve, nonirrigated.

The Haverdad soils are in the Loamy Overflow, 10 to
14 inch ppt., High Plains Southeast range site. The
Clarkelen soils are in the Loamy, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of Haverdad loam,
saline soils are in the Saline Lowland, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of Draknab
and fine textured soils are in the Lowland, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
Kishona soils are in the Loamy, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of saline Aquic
Ustifluvents are in the Saline Subirrigated, 10 to 14 inch
ppt., High Plains Southeast range site. In the east-central
part of the survey area, the Haverdad soils are in the
Loamy Overflow, 10 to 14 inch ppt., Northern Plains range
site and the Clarkelen soils are in the Loamy, 10 to 14
inch ppt., Northern Plains range site.

195—Haverdad-Clarkelen complex, saline, 0
to 3 percent slopes

This map unit is on flood plains. The native vegetation
is mainly grasses, forbs, and shrubs. Elevation is 4,800 to
6,200 feet. The annual precipitation is 10 to 14 inches, the
annual air temperature is 44 to 49 degrees F, and the
frost-free period is 110 to 130 days.

This unit is 45 percent Haverdad loam and 35 percent
Clarkelen sandy loam. The components of this unit are so
intricately intermingled that it was not practical to map
them separately.

Included in this unit are small areas of Draknab loamy
fine sand and fine textured soils on flood plains; Petrie
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Figure 8.—An area of Haverdad-Clarkelen complex, 0 to 3 percent slopes, used for irrigated hay.TheTypic Fluvaquents-Aquic Ustifluvents,
saline, complex, 0 to 3 percent slopes, is in the area of wetland in the foreground; the Lolite-Rock outcrop complex, 10 to 40 percent slopes,
is on the hills in the background.

clay loam, dry, and Petrie clay loam on alluvial fans; saline
Aquic Ustifluvents in swales; and similar soils that are
frequently flooded. Included areas make up 20 percent of
the total acreage.

The Haverdad soils are very deep and well drained.
They formed in alluvium derived from various sources.
The surface layer is typically brown loam 2 inches thick.
The underlying material, to a depth of 60 inches or more,
is pale brown loam stratified with thin layers of sandy
loam, clay loam, and silt loam. The underlying material is
slightly saline. In some areas the surface layer is sandy
loam, silt loam, or clay loam.

Permeability of the Haverdad soils is moderate.

Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
moderate. These soils are subject to a rare hazard of
flooding.

The Clarkelen soils are very deep and somewhat
excessively drained. They formed in alluvium derived from
various sources. The surface layer is typically light
brownish gray sandy loam 2 inches thick. The underlying
material, to a depth of 60 inches or more, is light yellowish
brown sandy loam stratified with thin layers of loam and
fine sandy loam. The underlying material is slightly saline.
in some areas the surface layer is sandy clay loam.



Natrona County Area, Wyoming

Permeability of the Clarkelen soils is moderately rapid.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow and the
hazard of water erosion is slight. The hazard of wind
erosion is severe. These soils are subject to a rare hazard
of flooding.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for irrigated hay
and pasture.

The potential plant community on this unit is mainly
alkali sacaton, basin wildrye, western wheatgrass, and
black greasewood. As the range condition deteriorates,
inland saltgrass and greasewood increase in abundance.
As the range condition further deteriorates, annual forbs
and cheatgrass invade. The potential plant community
produces about 1,800 pounds of air-dry vegetation in
normal years. Production ranges from 2,500 pounds in
favorable years to 1,200 pounds in unfavorable years.
The production of vegetation suitable for livestock grazing
is limited by the salinity and alkalinity of the soils. The
Haverdad soils are only moderately well suited to
livestock watering ponds because of the seepage
potential. The Clarkelen soils are poorly suited to livestock
watering ponds because of the seepage potential.

If this unit is used for irrigated hay and pasture, the
main limitation is the salinity and alkalinity of the soils.
Species of plants that tolerate slightly saline and alkaline
soils should be planted to maximize production. Irrigation
water should be applied at a rate that ensures optimum
production without excessive deep percolation. A small
amount of deep percolation is needed for the leaching of
salts out of the root zone. Applications of irrigation water
should be adjusted to the available water capacity and
water intake rate of the soils and to the crop needs. The
Clarkelen soils will require more frequent irrigations due to
the available water capacity. Sprinkler irrigation is the
most suitable method of applying water. The use of pipe
or the lining of irrigation ditches facilitates irrigation and
reduces loss of irrigation water from seepage.

This map unit is in capability subclasses IVs, irrigated,
and Vls, nonirrigated.

The Haverdad and Clarkelen soils are in the Saline
Lowland, 10 to 14 inch ppt., High Plains Southeast range
site. Inclusions of Draknab and fine textured soils are in
the Lowland, 10 to 14 inch ppt., High Plains Southeast
range site. Inclusions of Petrie soils are in the Saline
Upland, 10 to 14 inch ppt., High Plains Southeast range
site or in the Impervious Clay, 10 to 14 inch ppt., High
Plains Southeast range site. Inclusions of saline Aquic
Ustifluvents are in the Saline Subirrigated, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of
similar soils that are frequently flooded are in the Loamy
Overflow, 10 to 14 inch ppt., High Plains Southeast range
site. A few delineations of this unit in the east-central part

95

of the survey area are in Saline Lowland, 10 to 14 inch
ppt., Northern Plains range sites.

196—Havermom fine sandy loam, 0 to 5
percent slopes

These very deep, moderately well drained soils are on
flood plains. They formed in alluvium derived from various
sources. The native vegetation is mainly grasses, forbs,
and shrubs. Elevation is 6,000 to 7,200 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 38 to 42 degrees F, and the frost-free period is 90 to
110 days.

The surface layer is typically light brownish gray fine
sandy loam 4 inches thick. The underlying material, to a
depth of 60 inches or more, is very strongly alkaline and
moderately saline and is light brownish gray loam
stratified with thin layers of fine sandy loam, silty clay
loam, and clay loam. In some areas the surface layer is
loam.

Included in this unit are 5 percent Tisworth sandy loam
on terraces and 10 percent nonsaline and nonalkaline
soils similar to and intermixed with Havermom soils.

Permeability of the Havermom soils is moderately slow.
Available water capacity is high. The effective rooting
depth is 60 inches or more for plants that can tolerate
saline and alkaline soils, but it is 5 to 15 inches for plants
that cannot tolerate them. Runoff is slow and the hazard
of water erosion is slight. The hazard of wind erosion is
severe. These soils are subject to a rare hazard of
flooding. A seasonal high water table is at a depth of 4 to
6 feet from March through June.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
alkali sacaton, basin wildrye, alkali bluegrass, and
greasewood. As the range condition deteriorates, inland
saltgrass and greasewood increase in abundance. As the
range condition further deteriorates, annuals invade. The
potential plant community produces about 3,000 pounds
of air-dry vegetation in normal years. Production ranges
from 3,400 pounds in favorable years to 2,500 pounds in
unfavorable years. The production of vegetation suitable
for livestock grazing is limited by the salinity and alkalinity
of the soils. If the amount of plant cover is reduced, the
hazards of gullying, streambank cutting, and sheet
erosion when the soils are flooded are increased. These
soils are well suited to livestock watering ponds.

This map unit is in capability subclass Vls, nonirrigated.

The Havermom soils are in the Saline Subirrigated, 10
to 14 inch ppt., High Plains Southeast range site.
Inclusions of Tisworth soils are in the Saline Lowland, 10
to 14 inch ppt., High Plains Southeast range site.



96

Inclusions of nonsaline and nonalkaline soils are in the
Loamy Overflow, 10 to 14 inch ppt., High Plains
Southeast range site.

197—Hawkstone loamy sand, 5 to 20 percent
slopes

These very deep, well drained soils are on hills. They
formed in slopewash alluvium, eolian deposits, and
residuum derived dominantly from sandstone. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 6,000 to 6,500 feet. The annual precipitation is 10 to 14
inches, the annual air temperature is 40 to 42 degrees F,
and the frost-free period is 90 to 110 days.

The surface layer is typically brown loamy sand 5
inches thick. The upper 9 inches of the subsoil is
yellowish brown sandy loam. The lower 16 inches of the
subsoil is brownish yellow sandy loam. The substratum, to
a depth of 60 inches or more, is brownish yellow sandy
loam. In some areas the surface layer is sandy loam or
loamy coarse sand.

Included in this unit are 10 percent Ryan Park loamy
sand on foot slopes and alluvial fans and 10 percent
Blackhall gravelly sandy loam on hill crests.

Permeability of the Hawkstone soils is moderately
rapid. Available water capacity is moderate. The effective
rooting depth is 80 inches or more. Runoff is medium and
the hazard of water erosion is severe. The hazard of wind
erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat.

The potential plant community on this unit is mainly
needleandthread, thickspike wheatgrass, Indian ricegrass,
threadleaf sedge, and silver sagebrush. As the range
condition deteriorates, silver sagebrush and rabbitbrush
increase in abundance. As the range condition further
deteriorates, annual forbs and cheatgrass invade. The
potential plant community produces about 1,200 pounds
of air-dry vegetation in normal years. Production ranges
from 1,500 pounds in favorable years to 700 pounds in
unfavorable years. This unit is poorly suited to livestock
watering ponds because of the seepage potential and the
slope.

This map unit is in capability subclass Ve, nonirrigated.
The Hawkstone soils are in the Sandy, 10 to 14 inch
ppt., High Plains Southeast range site. Inclusions of Ryan
Park soils are in the Sandy, 10 to 14 inch ppt., High Plains
Southeast range site. Inclusions of Blackhall soils are in

the Shallow Sandy, 10 to 14 inch ppt., High Plains
Southeast range site.
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198—Hazton-Rock outcrop complex, 10 to
40 percent slopes

This map unit is on mountain ridges and hills. The
native vegetation is mainly grasses, forbs, and shrubs.
Elevation is 7,600 to 8,200 feet. The annual precipitation
is 15 to 19 inches, the annual air temperature is 32 to 36
degrees F, and the frost-free period is less than 80 days.
Frost commonly occurs during summer months.

This unit is 45 percent Hazton gravelly sandy loam and
40 percent Rock outcrop. The components of this unit are
so intricately intermingled that it was not practical to map
them separately.

Included in this unit are 5 percent Clayburn loam and
10 percent Kezar loam on moderately steep hilisides.

The Hazton soils are shallow and well drained. They
formed in residuum derived dominantly from granite. The
upper 3 inches of the surface layer is typically dark
grayish brown gravelly sandy loam. The lower 8 inches is
grayish brown gravelly sandy loam. Hard granite is at a
depth of 11 inches. In some areas the surface layer is
gravelly loam.

Permeability of the Hazton soils is moderately rapid.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is rapid and the hazard of
water erosion is severe. The hazard of wind erosion is
slight.

Rock outcrop consists of exposures of massive, hard
granite.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Hazton soils is
mainly bluebunch wheatgrass, |daho fescue, Sandberg
bluegrass, and black sagebrush. As the range condition
deteriorates, threadleaf sedge, prairie junegrass, and
Sandberg bluegrass increase in abundance. As the range
condition further deteriorates, broom snakeweed, curlycup
gumweed, and annuals invade. The potential plant
community produces about 900 pounds of air-dry
vegetation in normal years. Production ranges from 1,200
pounds in favorable years to 600 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils. The slope, where above 30 percent,
limits access by livestock and results in overgrazing of the
less sloping areas. These soils are poorly suited to
livestock watering ponds because of the depth to bedrock
and the slope.

The Hazton soils are in capability subclass Vlle,
nonirrigated. Rock outcrop is in capability class VI,

The Hazton soils are in the Shallow Igneous, 15to 19
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inch ppt., Foothills and Mountains Southeast range site.
Inclusions of Clayburn and Kezar soils are in the Loamy,
15 to 19 inch ppt., Foothills and Mountains Southeast
range site.

199—Hiland loamy sand, 2 to 15 percent
slopes

These very deep, well drained soils are on stable
dunes and terraces. They formed in eolian deposits and
alluvium derived from various sources. The native
vegetation is mainly grasses, forbs, and shrubs. Elevation
is 5,400 to 6,200 feet. The annual precipitation is 10 to 14
inches, the annual air temperature is 43 to 49 degrees F,
and the frost-free period is 110 to 130 days.

The surface layer is typically pale brown loamy sand 7
inches thick. The upper 7 inches of the subsoil is light
yellowish brown sandy clay loam. The next 11 inches is
yellowish brown sandy clay loam. The lower 17 inches of
the subsoil is very pale brown sandy loam. The
substratum to a depth of 60 inches is very pale brown
loamy sand.

Included in this unit are small areas of Orpha loamy
sand and Vonalee loamy sand. Also included in some
areas are small areas of Bowbac sandy loam. Included
areas make up 20 percent of the total acreage.

Permeability of the Hiland soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is medium and the hazard of
water erosion is moderate. The hazard of wind erosion is
severe.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for homesite
and urban development.

The potential plant community on this unit is mainly
needleandthread, prairie sandreed, Indian ricegrass, and
silver sagebrush. As the range condition deteriorates,
fringed sagewort and blue grama increase in abundance.
As the range condition further deteriorates, broom
snakeweed and cheatgrass invade. The potential plant
community produces about 1,300 pounds of air-dry
vegetation in normal years. Production ranges from 1,600
pounds in favorable years to 750 pounds in unfavorable
years. This unit is poorly suited to livestock watering
ponds because of the seepage potential.

If this unit is used for hay and pasture, the main
limitation is the slope. Proper distribution of irrigation
water is a concern in the more sloping areas. Sprinkler
irrigation is the most suitable method. Contour ditch
irrigation, although not as efficient or effective, can be
used if the ditches are placed to ensure that all areas are
adequately irrigated without excessive applications of
water. Applications of irrigation water should be adjusted
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to the available water capacity and intake rate of the soils
and to the crop needs.

This unit is moderately well suited to homesite and
urban development. The main limitation is the slope.
Excavation for houses and access roads can expose
material that is highly susceptible to wind erosion.
Revegetation of disturbed areas around construction
sites, as soon as possible after excavation, helps to
control wind erosion.

This map unit is in capability subclass IVe, nonirrigated.
The Hiland soils are in the Sandy, 10 to 14 inch ppt.,
Northern Plains range site. The inclusions of Orpha soils
are in the Sands, 10 to 14 inch ppt., Northern Plains
range site. The inclusions of Vonalee soils are in the
Sandy, 10 to 14 inch ppt., Northern Plains range site.

200—Hiland loamy sand, gravelly
substratum, 1 to 6 percent slopes

These very deep, well drained soils are on broad
terraces. They formed in eolian deposits over alluvium.
The native vegetation is mainly grasses and shrubs.
Elevation is 5,200 to 5,400 feet. The annual precipitation
is 10 to 14 inches, the annual air temperature is 44 to 49
degrees F, and the frost-free period is 120 to 130 days.

The upper part of the surface layer is typically pale
brown loamy sand 2 inches thick. The lower part is pale
brown sandy loam 5 inches thick. The upper 15 inches of
the subsoil is yellowish brown sandy clay loam. The next
6 inches is light yellowish brown sandy loam. The lower 5
inches of the subsoil is very pale brown loamy sand. The
substratum, to a depth of 60 inches or more, is very pale
brown gravelly loamy sand.

included in this unit are small areas of Bowbac loamy
sand on convex slopes and gravelly loamy sand soils on
terrace breaks. Also included are small areas of Urban
land. Included areas make up 10 percent of the total
acreage.

Permeability of the Hiland soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.

This unit is used mainly for livestock grazing and
wildlife habitat. It is also used for homesite development,
for irrigated hay and pasture, or as a source of sand and
gravel.

The potential plant community on this unit is mainly
needleandthread, Indian ricegrass, prairie sandreed,
threadleaf sedge, and silver sagebrush. As the range
condition deteriorates, fringed sagewort and blue grama
increase in abundance. As the range condition further
deteriorates, broom snakeweed and cheatgrass invade.
The potential plant community produces about 1,300
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pounds of air-dry vegetation in normal years. Production
ranges from 1,600 pounds in favorable years to 750
pounds in unfavorable years. These soils are poorly
suited to livestock watering ponds because of the
seepage potential.

If this unit is used as a source of sand and gravel, the
main limitation is the content of fines. Topsoil can be
stockpiled and used to reclaim areas disturbed during
excavation.

If this unit is used for irrigated hay and pasture, water
should be carefully applied to avoid deep percolation.
Deep percolation water can move downslope, causing
saline seeps. Applications of irrigation water should be
adjusted to the available water capacity and water intake
rate of the soils and to the crop needs. Ditch linings or
pipelines should be used to convey irrigation water to
avoid excessive seepage from ditches.

If this unit is used for homesite development, the main
limitation is the moderate shrink-swell potential. Buildings
and roads should be designed to offset the effects of the
shrink-swell potential. Wind erosion is also a concern that
should be addressed. Excavation for houses and access
roads can expose material that is highly susceptible to
wind erosion. Revegetating disturbed areas around
construction sites, as soon as possibie after excavation,
will help to control wind erosion.

This map unit is in capability subclass llle, irrigated,
and Ve, nonirrigated.

The Hiland soils are in the Sandy, 10 to 14 inch ppt.,
Northern Plains range site. Inclusions of Bowbac soils are
in the Sandy, 10 to 14 inch ppt., Northern Plains range
site. Inclusions of the gravelly loamy sand soils are in the
Shallow Sandy, 10 to 14 inch ppt., Northern Plains range
site.

201—Hiland sandy loam, 0 to 6 percent
slopes

These very deep, well drained soils are on alluvial fans.
They formed in alluvium derived dominantly from
sandstone. The native vegetation is mainly grasses, forbs,
and shrubs. Elevation is 5,000 to 6,300 feet. The annual
precipitation is 10 to 14 inches, the annual air temperature
is 44 to 49 degrees F, and the frost-free period is 110 to
130 days.

The surface layer is typically grayish brown sandy loam
2 inches thick. The upper 5 inches of the subsoil is brown
sandy loam. The next 15 inches is light yellowish brown
sandy clay loam. The next 5 inches is light gray sandy
loam. The lower 11 inches of the subsoil is very pale
brown loamy sand. The substratum, to a depth of 60
inches or more, is pale brown sandy loam.

Included in this unit are small areas of Bowbac sandy
loam, Terro sandy loam, and Vonalee sandy loam on ridge

Soil Survey

crests and knobs. Also included are small areas of
Forkwood loam in swales and Keyner loam intermixed
with the Hiland soils. Included areas make up 20 percent
of the total acreage.

Permeability of the Hiland soils is moderate. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is slow and the hazard of water
erosion is slight. The hazard of wind erosion is severe.

Most areas of this unit are used for livestock grazing
and wildlife habitat. A few areas are used for irrigated hay
and pasture or for homesite development.

The potential plant community on this unit is mainly
western wheatgrass, needleandthread, bluebunch
wheatgrass, threadleaf sedge, and big sagebrush. As the
range condition deteriorates, big sagebrush and blue
grama increase in abundance. As the range condition
further deteriorates, annuals invade. The potential plant
community produces about 1,100 pounds of air-dry
vegetation in normal years. Production ranges from 1,400
pounds in favorable years to 600 pounds in unfavorable
years. These soils are poorly suited to livestock watering
ponds because of the seepage potential.

If this unit is used for irrigated hay and pasture,
applications of irrigation water should be adjusted to the
available water capacity and water intake rate of the soils
and to the crop needs. Ditch linings or pipelines should be
used to convey irrigation water to avoid excessive
seepage from ditches.

If this unit is used for homesite development, the main
limitation is the hazard of wind erosion during
construction. Excavation for houses and access roads
can expose material that is highly susceptible to wind
erosion. Revegetating disturbed areas around
construction sites, as soon as possible after excavation,
helps to control wind erosion.

This map unit is in capability subclass llle, irrigated,
and capability subclass Ve, nonirrigated.

The Hiland soils are in the Loamy, 10 to 14 inch ppt.,
High Plains Southeast range site. Inclusions of Bowbac,
Forkwood, and Keyner soils are in the Loamy, 10 to 14
inch ppt., High Plains Southeast range site. Inclusions of
Terro and Vonalee soils are in the Sandy, 10 to 14 inch
ppt., High Plains Southeast range site.

202—Inchau-Clayburn-Chittum complex, 4 to
20 percent slopes

This map unit is on mountain dip slopes and adjacent
mountainsides. The native vegetation is mainly grasses,
forbs, and shrubs. Elevation is 7,500 to 8,800 feet. The
annual precipitation is 15 to 19 inches, the annual air
temperature is 33 to 36 degrees F, and the frost-free
period is less than 80 days. Frost commonly occurs
during summer months.
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This unit is 35 percent Inchau loam, 30 percent
Clayburn loam, and 20 percent Chittum fine sandy loam.
The Inchau soils are on dip slopes with 6 to 20 percent
slopes, the Clayburn soils are on foot slopes of
mountainsides with 4 to 15 percent slopes, and the
Chittum soils are on dip slopes with 4 to 10 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately.

Included in this unit are small areas of Bachus loam
intermixed with the Inchau soils, Decross loam in swales
and saddles between ridge crests, Nielsen very stony
loam on ridge crests, and Rock outcrop occurring
throughout the unit. Included areas make up 15 percent of
the total acreage.

The Inchau soils are moderately deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from sandstone. The surface layer is typically
very dark grayish brown loam 4 inches thick. The upper
10 inches of the subsoil is dark grayish brown loam. The
lower 7 inches of the subsoil is grayish brown clay loam.
The substratum is dark yellowish brown loam 9 inches
thick. Soft sandstone is at a depth of 30 inches. In some
areas the surface layer is fine sandy loam.

Permeability of the Inchau soils is moderate. Available
water capacity is very low. The effective rooting depth is
20 to 40 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Clayburn soils are very deep and well drained.
They formed in slopewash alluvium derived dominantly
from quartzitic sandstone. The surface layer is typically
dark grayish brown loam 4 inches thick. The upper 6
inches of the subsoil is dark grayish brown loam. The next
10 inches is dark grayish brown clay loam. The lower part
of the subsoil to a depth of 30 inches is brown clay loam.
The substratum to a depth of 60 or more inches is brown
loam.

Permeability of the Clayburn soils is moderate.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is medium and the
hazard of water erosion is moderate. The hazard of wind
erosion is moderate.

The Chittum soils are shallow and well drained. They
formed in slopewash alluvium and residuum derived
dominantly from quartzitic sandstone. The surface layer is
typically very dark grayish brown fine sandy loam 4 inches
thick. The upper 8 inches of the subsoil is dark brown
sandy clay loam. The lower 7 inches of the subsoil is dark
yellowish brown sandy clay loam. Hard sandstone is at a
depth of 19 inches.

Permeability of the Chittum soils is moderate. Available
water capacity is very low. The effective rooting depth is
10 to 20 inches. Runoff is medium and the hazard of
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water erosion is moderate. The hazard of wind erosion is
slight.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Inchau and
Clayburn soils is mainly Idaho fescue, Columbia
needlegrass, spike fescue, bluebunch wheatgrass, and
big sagebrush. As the range condition deteriorates, big
sagebrush and rabbitbrush increase in abundance. As the
range condition further deteriorates, cheatgrass,
gumweed, Canada thistle, and stickseed invade. The
potential plant community produces about 1,350 pounds
of air-dry vegetation in normal years. Production ranges
from 1,600 pounds in favorable years to 1,100 pounds in
unfavorable years. The Inchau soils are poorly suited to
livestock watering ponds because of the depth to bedrock
and the slope. The Clayburn soils are only moderately
well suited to livestock watering ponds because of the
slope. v

The potential plant community on the Chittum soils is
mainly Idaho fescue, bluebunch wheatgrass, Columbia
needlegrass, spike fescue, and sagebrush. As the range
condition deteriorates, sagebrush increases. As the range
condition further deteriorates, cheatgrass, goldenweed,
gumweed, and stickseed invade. The potential plant
community produces about 850 pounds of air-dry
vegetation in normal years. Production ranges from 1,000
pounds in favorable years to 500 pounds in unfavorable
years. The production of vegetation suitable for livestock
grazing is limited by the available water capacity and
depth of the soils. These soils are poorly suited to
livestock watering ponds because of the depth to bedrock.

This map unit is in capability subclass Vle,
nonirrigated.

The Inchau and Clayburn soils are in the Loamy, 15 to
19 inch ppt., Foothills and Mountains East range site. The
Chittum soils are in the Shallow Loamy, 15 to 19 inch ppt.,
Foothills and Mountains East range site. Inclusions of
Bachus, Nielsen, and Decross soils are in the Loamy, 15
to 19 inch ppt., Foothills and Mountains East range site.

203—Inchau-Farlow complex, 15 to 40
percent slopes

This map unit is on hills dissected by spring-fed draws.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 6,900 to 7,800 feet. The annual
precipitation is 15 to 19 inches, the annual air temperature
is 34 to 37 degrees F, and the frost-free period is less
than 80 days. Frost commonly occurs during summer
months.

This unit is 45 percent Inchau loam and 35 percent
Farlow gravelly loam. The Inchau soils are on hillsides
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with 15 to 25 percent slopes and the Farlow soils are on
hill crests and hillsides with 20 to 40 percent slopes.

Included in this unit are Clayburn loam on foot slopes;
Moslander loam adjacent to streams and springs; Farlow,
moist soils on hillsides; and Starley cobbly loam and Rock
outcrop on hill crests. Also included in a few areas are
small areas of Kezar loam. Included areas make up 20
percent of the total acreage.

The Inchau soils are moderately deep and well drained.
They formed in slopewash alluvium and residuum derived
dominantly from sandstone. The surface layer is typically
dark grayish brown loam 10 inches thick. The upper 9
inches of the subsoil is brown gravelly clay loam. The
lower 7 inches of the subsoil is light yellowish brown
gravelly clay loam. The substratum is brownish yellow
clay loam 6 inches thick. Soft sandstone is at a depth of
32 inches.

Permeability of the Inchau soils is moderate. Available
water capacity is moderate. The effective rooting depth is
20 to 40 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is
moderate.

The Farlow soils are deep and well drained. They
formed in colluvium derived dominantly from sandstone
and limestone. The surface layer is typically brown
gravelly loam 2 inches thick. The upper part of the subsoil
is brown gravelly loam 6 inches thick. The lower part of
the subsoil is light brownish gray very gravelly clay loam
47 inches thick. Hard limestone bedrock is at a depth of
55 inches.

Permeability of the Farlow soils is moderate. Available
water capacity is very low. The effective rooting depth is
40 to 60 inches. Runoff is rapid and the hazard of water
erosion is severe. The hazard of wind erosion is slight.

This unit is used mainly for summer livestock grazing
and wildlife habitat.

The potential plant community on the Inchau soils is
mainly bluebunch wheatgrass, Idaho fescue, Griffith
wheatgrass, prairie junegrass, and big sagebrush. As the
range condition deteriorates, blue grama, threadleaf
sedge, big sagebrush, and rabbitbrush increase in
abundance. As the range condition further deteriorates,
broom snakeweed, pricklypear, annual grasses, and
annual forbs invade. The potential plant community
produces about 1,500 pounds of air-dry vegetation in
normal years. Production ranges from 2,000 pounds in
favorable years to 800 pounds in unfavorable years. The
Inchau soils are poorly suited to livestock watering ponds
because of the slope.

The potential plant community on the Farlow soils is
mainly bluebunch wheatgrass, Idaho fescue, spike
fescue, Columbia needlegrass, and big sagebrush. As the
range condition deteriorates, big sagebrush increases. As
the range condition further deteriorates, broom
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snakeweed, curlycup gumweed, and annuals invade. The
potential plant community produces about 1,100 pounds
of air-dry vegetation in normal years. Production ranges
from 1,400 pounds in favorable years to 800 pounds in
unfavorable years. The slope, where above 30 percent,
limits access by livestock and results in overgrazing of the
less sloping areas. The Farlow soils are poorly suited to
livestock watering ponds because of the slope.

The Inchau soils are in capability subclass Ve,
nonirrigated, and the Farlow soils are in capability
subclass Vlls, nonirrigated.

The Inchau soils are in the Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. The Farlow
soils are in the Shallow Loamy, 15 to 19 inch ppt.,
Foothills and Mountains Southeast range site. Inclusions
of Clayburn and Kezar soils are in the Loamy, 15 to 19
inch ppt., Foothills and Mountains Southeast range site.
Inclusions of Moslander soils are in the Subirrigated, 15 to
19 inch ppt., Foothills and Mountains Southeast range
site. Inclusions of Farlow, moist soils in this unit are in
woodland. Inclusions of Starley soils are in the Very
Shallow, 15 to 19 inch ppt., Foothills and Mountains
Southeast range site.

204—Irson very gravelly loam, 20 to 45
percent slopes

These very shallow or shallow, well drained soils are on
mountain crests and mountain slopes. They formed in
colluvium and residuum derived dominantly from granite.
The native vegetation is mainly grasses, forbs, and
shrubs. Elevation is 7,000 to 7,500 feet. The annual
precipitation is 15 to 19 inches, the annual air temperature
is 34 to 36 degrees F, and the frost-free period is less
than 90 days. Frost commonly occurs during the summer
months.

The surface layer is typically dark brown very gravelly
loam 6 inches thick. The underlying material is dark
yellowish brown very gravelly sandy clay loam 10 inches
thick. Hard granite is at a depth of 16 inches.

Included in this unit are small areas of Kezar loam on
mountain slopes, Moslander loam adjacent to streams,
and Rock outcrop on mountain slopes and verticai 