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

Maijor fieldwork for this soil survey was completed in the period 1974-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1977. This
survey was made cooperatively by the Soil Conservation Service and Forest
Service and the Colorado Agricultural Experiment Station. It is part of the tech-
nical assistance furnished to the Grand County Commissioners and the Middle
Park Soit Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: The Forelle loam In the foreground is used for irrigated
hayland. The steep Dahlquist-Stunner complex in the background
provides good winter range for big game.
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Foreword

The Soil Survey of Grand County Area contains much information useful in
any land-planning program. Of prime importance are the predictions of soil be-
havior for selected land uses. Also highlighted are limitations or hazards to land
uses that are inherent in the soil, improvements needed to overcome these
limitations, and the impact that selected land uses will have on the environ-
ment.

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

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

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

CGRAN W

Robert G. Halstead
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF GRAND COUNTY AREA, COLORADO

By David Alstatt and Ray L. Miles, Soil Conservation Service

Fieldwork by Ray L. Miles, Mike Peterson, and Darrell Schroeder, Soil Conservation Service

United States Department of Agriculture

Soil Conservation Service and Forest Service

in cooperation with

Colorado Agricultural Experiment Station

The Grand County survey area is the central part of
the county. It exciudes all Federal lands administered by
the Forest Service except those in the Williams Fork
area. Hot Sulphur Springs, the county seat, has a popu-
lation of 225 and an elevation of 7,670 feet. Grand
County has a total of 1,196,160 acres, or about 1,869
square miles. The survey area has a total of 635,425
acres, or about 993 square miles.

Grand County is in north-central Colorado in the
Southern Rocky Mountain Province. The Colorado River,
the major drainage, flows from the northeast to the
southwestern part of the county. The Fraser River flows
northwestward and enters the Colorado River west of
Granby. The Williams Fork River flows northward and
enters the Colorado River west of Parshall. The Blue
River, which also flows northward, enters the Colorado
River west of Kremmling. The county consists of steep
mountainous uplands and areas covered with glacial
drift. Elevations range from about 6,850 feet in the
southwest corner to about 13,500 feet in the eastern
part along the Continental Divide.

General nature of the county

A treaty between the United States and Spain, in
1819, ceded the Grand Area to the United States. The
United States’ claim to the area was further strength-
ened by the exploration of John C. Fremont in 1844 and
1845 and by a treaty with the Ute Indians. Colorado
became a territory in 1861.

Grand County was established in 1874. It was named
after Grand Lake and the Grand River, now the Colorado
River. After construction of the Moffat Railroad in 1906,
homesteaders and ranchers established large farms and
ranches.

Grand County is surrounded by the Continental Divide
to the east and north, by Routt County to the west, and

by Summit County to the south. The Middie Park Area is
a high mountain park in the Grand County Area.

Hot Sulphur Springs, the county seat, has a population
of 225. Kremmling, the largest town in the survey area,
has a population of 764. Other towns are Fraser,
Granby, and Grand Lake.

Climate

Summers in Grand County are warm or hot in most
valleys and much cooler in the mountains. Winters are
cold in the mountains. The valleys are colder than the
lower slopes of adjacent mountains because of cold air
drainage. Precipitation occurs in the mountains through-
out the year, and a deep snowpack accumulates in
winter. Snowmelt usually supplies much more water than
is needed for agriculture in the county. In -the valleys
precipitation in summer occurs as showers. Some thun-
derstorms also occur. In winter the ground is covered
with snow much of the time. The warm, dry Chinook
winds, which blow downslope, often melt and evaporate
the snow.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Fraser, Grand Lake,
and Kremmling, for the period 1951 to 1974. The three
stations represent the diversity of local climate found in
high mountain valleys. 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.

In winter the average temperature is 12 to 17 degrees
F, and the average daily minimum temperature is -6 to 2
degrees. The lowest temperature on record, -53 degrees,
occurred at Fraser on January 10, 1962. In summer the
average temperature is 52 to 59 degrees, and the aver-
age daily maximum temperature is 72 to 80 degrees. The
highest temperature, 98 degrees, was recorded at Fraser
on August 1, 1969.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
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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.

Of the total annual precipitation, 55 to 60 percent
usually falls during the period April through September,
which includes the growing season for most crops. The
heaviest 1-day rainfall during the period of record was
3.20 inches at Fraser on September 27, 1959. Thunder-
storms number about 41 each year, 29 of which occur in
.summer.

Average seasonal snowfall is 80 to 155 inches. The
greatest snow depth at any one time during the period of
record was 56 inches. On the average, 30 to 70 days
have at least 1 inch of snow on the ground, but the
number of days varies greatly from year to year.

The average relative humidity in midafternoon is less
than 40 percent. Humidity is higher at night, and the
average at dawn is about 69 percent. The percentage of
possible sunshine is 71 in summer and 70 in winter. The
prevailing wind is from the south. Average windspeed is
highest, 10.4 miles per hour, in April.

Natural resources

Water, one of the most important natural resources in
Grand County, is used for municipal, industrial, domestic,
and agricultural purposes along the entire Colorado
River. It is also diverted to the eastern slope of the

_Colorado for use along the Front Range. The loss of
water to the eastern slope is offset by a series of reser-
voirs along the Upper Colorado River. These reservoirs
provide extra storage during spring runoff. This water is
gradually released later in summer for use along the
Lower Colorado. Shadow Mountain and Williams Fork
Reservoirs have electrical generating facilities at their
outlets. Boating and fishing are common at these reser-
voirs and at Granby Reservoir.

The amount of available water and the time of its
release from the high country snow are predicted by the
snow survey division of the Soil Conservation Service.
These predictions are based on snow depth and density
and soil moisture data collected from snow courses and
soil moisture stations throughout the Colorado River
headwaters area.

Experiments with different timber cutting methods and
how they affect the snowmeit have been conducted in
the Fraser Experimental Forest.

Soil, another important natural resource, can be ex-
pected to vyield benefits without depletion if it is well
managed. The purpose of this survey is to aid in main-
taining and improving the value of the soil resource.
Sand and gravel are available for building roads and
other structures. The sources of these materials are the
alluvial land and benches adjacent to the Colorado River
and the Blue River. The native plant cover is grass and
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timber. The grass, grazed by livestock and wildlife, can
be maintained under careful grazing management. The
timber is used for lumber, poles, posts, and firewood.
Maintaining the native plant cover is essential in minimiz-
ing soil losses through erosion.

Agriculture

The first settlers in Grand County were mainly cattle or
sheep ranchers. Ranching is still the main agricultural
enterprise. Over the years, ranchers have improved the
quality of hay production through good water manage-
ment and fertilization programs.

The Middle Park Soil Conservation District, formed
August 12, 1957, has assisted ranchers in the manage-
ment of their grazing and irrigation systems. Since 1972,
the district board has reviewed subdivision plans for the
county commissioners and in this way has helped in
making sound land use decisions. The district also as-
sists landowners in recommending seeding, brush man-
agement, and fertilizer; in selecting and revegetating
construction sites; and in considering the soils suitable
for development. o

The suitability of most soils in the Grand County Area
for crop production is limited by the cold climate and the
short growing season. In the past, the truck farm was an
important part of the farm program. Today small truck
farmers cannot compete successfully with the advanced
technology of agriculture in other parts of Colorado and
the nation.

Agriculture is still an important economic influence in
the Grand County Area. Recreation and related indus-
tries are beginning to have a large economic impact.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew

"~ something about and perhaps identify some they had

never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.
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After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

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

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

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

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

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

The soils in the survey area vary widely in their poten-
tial for major land uses. The major land uses are hay-
land, woodland, urban areas, and recreation areas. Hay
crops are grass hay produced by ranchers for winter
feed or for sale. Woodland refers to land that is produc-
ing trees native to the area. Urban areas are residential,
commercial, and recreational developments. Recreation
areas include campsites, picnic areas, playgrounds, and
similar areas subject to heavy foot traffic.

Soils on- low terraces, flood plains and
adjacent fans, and side slopes and ridges.

These nearly level to very steep soils are adjacent to
the Colorado River and its major tributaries. The soils on
the flood plains are poorly drained, and in many areas
they are used as hayland. The soils on the terraces are
well drained and are used as hayland in areas where
irrigation water is available.

The plant cover on the flood .plain is dominantly
rushes, sedges, and grasses. On the terraces and ter-
race breaks, it is dominantly grasses and brush.

These soils make up about 28 percent of the survey
area.

1. Cumulic Cryaquolls-Tine

Deep, nearly level to steep, poorly drained and well
drained soils that formed in outwash and alluvium; on
fans, terraces, and flood piains.

This map unit occurs along the Colorado River and its
major tributaries. Elevations range from 7,500 to 8,500
feet. The average annual precipitation is about 14
inches, the mean annual air temperature is about 39
degrees F, and the frost-free season is about 35 to 75
days.

This unit, about 44,100 acres, makes up about 7 per-
cent of the survey area. It is about 60 percent Cumulic
Cryaquolls, 30 percent Tine soils, and 10 percent Cimar-
ron, Youga, Harsha, and Quander soils.

Cumulic Cryaquolls typically are nearly level, poorly
drained soils formed in alluvium and alluvial outwash
material on the flood plains. The surface layer is loam
that is mottled in the lower part. The underlying material
ranges from sandy loam to heavy clay loam that is 0 to
70 percent rock fragments. A water table occurs at
depths of 10 to 24 inches during the growing season.

Tine soils typically are well drained and nearly level 10
steep. They are on fans and terraces. They formed in
alluvial outwash material. The surface layer is brown



gravelly sandy loam. The underlying material is very
cobbly loamy sand and extremely cobbly sand.

Most of the unit is used for livestock grazing, wildlife
habitat, recreation, and some irrigated hayland. The irri-
gated hayland is predominantly on the Cumulic Crya-
quolls. Irrigating efficiently and maintaining fertility are
the chief management concerns.

The potential for wetland wildlife is fair on the Cumulic
Cryaquolls. The potential for rangeland wildlife is fair on
the Tine soils.

The depth to the water table and the flood hazard are
the main limitations of the Cumulic Cryaquolls for moun-
tain homesites. Large stones and seepage are the main
limitations of the Tine soils.

2. Aaberg-Waybe-Binco

Shallow to deep, gently sloping to very steep, well
drained soils that formed in alluvium and residuum de-
rived from shale and mudstone; on fans, side slopes,
and ridges.

This map unit occurs north of Kremmling and west of
U.S. Highway 40. Elevations range from 7,500 to 8,500
feet. The average annual precipitation is about 12
inches, the mean annual air temperature is about 39
degrees F, and the frost-free season is about 35 to 75
days.

This unit, about 31,500 acres, makes up about 5 per-
cent of the survey area. It is about 30 percent Aaberg
sails, 30 percent Waybe soils, 20 percent Binco soils,
and 20 percent Cimarron, Mayoworth, and Roxal soils
and small areas of rock outcrop.

Aaberg soils typically are moderately deep and moder-
ately sloping to moderately steep. They are on mountain-
sides and ridges. They formed in material weathered
from shale and mudstone. They have a clay loam sur-
face layer. The subsoil and substratum are clay. Shale is
at a depth of 20 to 40 inches.

Waybe soils typically are shallow and strongly sloping
to very steep. They are on mountainsides and ridges.
They formed in material weathered from shale and mud-
stone. The surface layer is clay loam. The underlying
material is clay over shale at 10 to 20 inches.

Binco soils typically are deep and gently sloping to
steep. They are on mountainsides and fans. They
formed in alluvium from shale and mudstone. The sur-
face layer is clay loam. The subsoil is heavy clay loam,
and the substratum is clay.

Most of the unit is used for livestock grazing, wildlife
habitat, irrigated hay, and recreation. Only the nearly
level to gently sloping Aaberg and Binco soils are suit-
able for irrigation. The main management concern in
rangeland is proper grazing use in order o maintain
adequate ground cover for erosion control. The manage-
ment concerns in hayland are irrigating efficiently and
maintaining fertility. The potential for rangeland wildlife is
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fair. Sagebrush management is needed to maintain wild-
life winter range.

Shrink-swell potential is the main limitation in homesite
development. Depth to rock is also a limitation on the
Aaberg and Waybe soils. These soils are also limited for
use as septic tank absorption fields because of perme-
ability.

3. Harsha-Leavitt

Deep, nearly level to steep, well drained soils that
formed in alluvium; on side slopes, fans, and terraces.

This map unit occurs east of Muddy Creek and west of
Troublesome Creek north of Kremmling. Elevations
range from 7,500 to 8,500 feet. The average annual
precipitation is about 12 to 16 inches, the mean annual
air temperature is about 37 to 39 degrees F, and the
frost-free season is about 35 to 75 days. .

This unit, about 100,800 acres, makes up about 16
percent of the survey area. It is about 45 percent Harsha
soils, 25 percent Leavitt soils, and 30 percent Mulstay
and Roxal soils, Cryorthents, and rock outcrop.

Harsha soils typically are nearly level to steep. They
are on fans, terraces, and mountainsides. They formed in
alluvium from sedimentary rock. They have a loam sur-
face layer. The subsoil is clay loam, and the substratum
is loam. »

Leavitt soils typically are nearly level to steep. They
are on fans, terraces, and mountainsides. They formed in
local alluvium from sedimentary rock. They have a loam
surface layer. The subsoil and substratum are clay loam.

Most of the unit is used for livestock grazing, wildlife
habitat, recreation, and irrigated hay. The most important
practices in rangeland are grazing management and
brush control. In hayland, irrigating efficiently and main-
taining fertility are important. This unit has fair potential
for rangeland wildlife and provides winter range for deer
and elk.

In nearly level to gently sloping areas the main limita-
tion to homesites is the shrink-swell potential. These
soils are limited for use as septic tank absorption fields
because of permeability. In the steeper areas slope is
the main limitation.

Soils on mountainsides, ridges, and fans

These well drained gently sloping to steep soils are on
mountainsides, ridges, and fans. They make up about 27
percent of the survey area.

The vegetation is dominantly grasses and brush. Some
scattered pinyon-pine and Utah juniper are in the south-
western part of the survey area near Radium.

4. Cimarron-Mayoworth-Mord

Deep and moderately deep, gently sloping to steep, well
drained soils that formed in alluvium and residuum from
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sedimentary rock and in glacial drift: on mountainsides
and fans. '

This map unit occurs in the northwestern and eastern
parts of the survey area. Elevations range from 7,500 to
9,500 feet. The average annual precipitation is about 16
to 20 inches, the mean annual air temperature is about
36 to 40 degrees F, and the frost-free season is about
30 to 75 days.

This unit, about 56,700 acres, makes up about 9 per-
cent of the survey area. It is about 60 percent Cimarron
soils, 10 percent Mayoworth soils, 10 percent Mord soils,
and 20 percent Waybe, Cowdrey, Binco, Aaberg, Ben-
teen, and Woodhali soils and rock outcrop.

Cimarron soils typically are deep and gently sloping to
steep. They are on fans and mountainsides. They
formed in local alluvium from shale. They have a loam
surface layer. The subsoil is clay, and the substratum is
clay loam.

Mayoworth soils typically are moderately deep and
moderately sloping to steep. They are on mountainsides.
They formed in material weathered from shale. They
have a clay loam surface layer. The subsoil and substra-
tum are clay over shale at 20 to 40 inches.

Mord soils typically are deep and gently sloping to
steep. They are on mountainsides. They formed in gla-
cial drift from mixed rock sources. They have a loam
surface layer and a finé sandy loam subsurface layer.
The subsoil is gravelly heavy clay loam, and the substra-
tum is brown gravelly clay.

This unit is used for wildlife habitat, livestock grazing,
recreation, and some irrigated hayland. The irrigated hay-
land is mainly on the Cimarron soils. Management con-
cerns are irrigating efficiently and maintaining fertility.
The potential for rangeland wildlife is fair to good. This
unit provides spring and fall transition range for mule
deer and elk.

The main limitations to summer homesites and cabins
are the shrink-swell potential and the slope in the steep-
er areas. The depth to rock is an additional limitation in
the Mayoworth soils. Permeability is also a limitation if
the soils are used as septic tank absorption fields.

5. Quander-Youga-Anvik

Deep, gently sloping to steep, well drained soils that
formed in colluvium and glacial drift; on mountainsides,
ridges, and fans.

This map unit occurs throughout the survey area. Ele-
vations range from 7,500 to 9,500 feet. The average
annual precipitation is about 16 to 19 inches, the mean
annual air temperature is about 38 to 39 degrees F, and
the frost-free season is about 30 to 60 days.

This unit, about 100,800 acres, makes up about 16
percent of the survey area. It is about 35 percent
Quander soils, 25 percent Youga soils, 15 percent Anvik

soils, and 25 percent Woodhall, Irigul, and Clayburn
soils.

Quander soils typically are gently sloping to steep.
They are on mountainsides, ridges, and fans. They
formed in glacial drift and colluvium from mixed rock
sources. They have a stony loam surface layer. The
subsoil is very stony sandy clay loam in the upper part
and extremely stony loam in the lower part. The substra-
tum is extremely stony loam.

Youga soils typically are gently sloping to steep. They
are on fans and mountainsides. They formed in glacial
drift and colluvium from mixed rock sources. They have
a loam surface layer. The subsoil is loam and clay loam,
and the substratum is clay loam.

Anvik soils typically are moderately sloping to steep.
They are on mountainsides. They formed in colluvium or
glacial drift from mixed rock sources. They have a loam
surface layer and subsurface layer. The subsoil is cobbly
clay loam, and the substratum is very cobbly clay loam.

Most of this unit is used for livestock grazing, wildlife
habitat, and recreation. Grazing management and brush
control are needed to maintain desirable vegetation in
rangeland. The potential for rangeland wildlife is fair to
good. Elk and deer graze mainly in spring and fall.

The main limitations to summer homesites and cabins
are the shrink-swell potential and the slope. Large
stones is an additional limitation in the Quander soils.

6. Rock outcrop-Dahlquist-Stunner

Rock outcrop and deep, gently sloping to steep, well
drained soils that formed in alluvium and colluvium,; on
mountainsides, ridges, and toe slopes.

This map unit occurs in the southwestern part of the
survey area. Elevations range from 6,600 to 7,300 feet.
The average annual precipitation is about 12 inches, the
mean annual air temperature is about 43 degrees F, and
the frost-free season is about 80 to 110 days.

This unit makes up approximately 12,600 acres, about
2 percent of the survey area. It is about 40 percent rock
outcrop, 20 percent Dahlquist soils, 15 percent Stunner
soils, and 25 percent Forelle, Boettcher, and Tolman
soils.

Rock outcrop typically is on steep escarpments and
ridges along the Colorado River. It consists of exposed
granite, sandstone, shale, mudstone, and basalt.

Dahlquist soils typically are gently sloping to steep.
They are on side slopes and ridges. They have a very
cobbly loam surface layer. The subsoil is very cobbly
sandy clay loam in the upper part and extremely gravelly
sandy clay loam in the lower part. The substratum is
extremely cobbly loam.

Stunner soils typically formed on gently sloping to
steep side slopes and toe slopes. The surface layer is
very cobbly loam. The subsoil is clay loam, and the
substratum is foam.



This unit is used for wildlife habitat, recreation, and
livestock grazing. The potential for rangeland wildlife is
fair.

The main limitations to summer homesites are the
slope, large stones, and rock outcrop.

Soils on the high mountains and alpine
slopes

These nearly level to very steep soils are on mountain-
sides, fans, and ridges. The soils are somewhat exces-
sively drained and well drained. They make up about 45
percent of the survey area.

The vegetation is lodgepole pine at the lower eleva-
tions, spruce-fir at mid elevations, and alpine grasses
and forbs above the timberline.

7. Frisco-Peeler-Uinta

Deep, gently sloping to very steep, well drained soils that
formed in glacial drift or in residuum and colluvium from
metamorphic rock; on mountainsides, ridges, and fans.

This map unit occurs mainly in the northeastern part of
the area, most in the Willow area drainage basin. Eleva-
tions range from 8,000 to 10,500 feet. The average
annual precipitation is about 25 inches, the mean annual
air temperature is about 35 degrees F, and the frost-free
season is about 30 to 60 days.

This unit, approximately 94,500 acres, makes up about
15 percent of the survey area. It is about 35 percent
Frisco soils, 20 percent Peeler soils, 20 percent Uinta
soils, and 25 percent Cowdrey, Scout, and Anvik soils
and rock outcrop.

Frisco soils typically are gently sloping to very steep.
They are on mountainsides, fans, and ridges. They
formed in glacial drift. They have a duff layer of needles
and twigs. The subsurface layer is gravelly sandy loam.
The subsoil and substratum are very stony sandy clay
loam.

Peeler soils typically are gently sloping to very steep.
They are on mountainsides, ridges, and fans. They
formed in glacial drift. They have a duff layer of needles
and twigs. The subsurface layer is gravelly sandy loam.
The subsoil and substratum are gravelly sandy clay
loam.

Uinta soils typically are gently sloping to steep. They
are on mountainsides, fans, and ridges. They formed in
glacial drift and material weathered from metamorphic
rock. They have a duff layer of needles and twigs. The
subsurface layer is sandy loam. The subsoil is sandy clay
loam. The substratum is very cobbly sandy loam.

This unit is used for wildlife habitat, recreation, and
some timber production.

The potential for timber production is only fair because
of the cold climate, the short growing season, and the
limited available water holding capacity. The potential for
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woodland wildlife is fair. The main limitations to summer
homesite development are the slope and large stones.

8. Scout-Upson

Deep and moderately deep, gently sloping to very steep,
well drained soils that formed in glacial drift or in residu-
um and colluvium from granite; on mountainsides, ridge
creslts, and fans.

This map unit occurs throughout the survey area. Ele-
vations range from 8,500 to 11,400 feet. The average
annual precipitation is about 20 to 24 inches, the mean
annual air temperature is about 35 to 40 degrees F, and
the frost-free season is about 30 to 50 days.

This unit, approximately 56,700 acres, makes up about
9 percent of the survey area. It is about 45 percent
Scout soils, 30 percent Upson soils, and 25 percent
Frisco, Peeler, and Leighcan soils and rock outcrop. A
few small areas of rock outcrop occur on the very steep
slopes.

Scout soils typically are deep and gently sloping to
very steep. They are on mountainsides, ridges, and fans.
They formed in glacial drift and colluvium. The surface
layer is cobbly sandy loam. The subsurface layer and
subsoil are very cobbly sandy loam. The substratum is
extremely cobbly sandy loam.

Upson soils typically are moderately deep and moder-
ately sloping to very steep. They are on mountainsides
and ridges. They formed in material weathered from
granite. The surface layer is stony sandy loam in the
upper part and sandy loam in the lower part. The under-
lying material is loamy coarse sand over weathered gran-
ite at a depth of 36 inches.

This unit is used for wildlife habitat, recreation; and
some timber production (fig. 1).

The potential for timber production is only fair because
of the cold climate and short growing season. In some
areas large stones and boulders limit logging. The poten-
tial for woodland wildlife is fair. The main limitations to
summer homesite development are the slope and large
stones.

9. Cowdrey-Gateway

Deep and moaerately deep, gently sloping to steep, well
drained soils that formed in glacial drift and in residuum
from shale and mudstone; on mountainsides, fans, and
ridges.

This map unit is predominantly in the eastern part of
the county. Elevations range from 8,000 to 9,500 feet.
The average annual precipitation is about 21 inches, the
mean annual air temperature is about 35 to 38 degrees
F, and the frost-free season is about 30 to 60 days.

This unit, approximately 44,100 acres, makes up about
7 percent of the survey area. It is about 65 percent
Cowdrey soils, 15 percent Gateway soils, and 20 percent
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Frisco, Peeler, Mord, and Cimarron soils and a few small
areas of shallow soils over shale.

Cowdrey soils typically are deep and gently sloping to
steep. They are on mountainsides and fans. They
formed in glacial drift from mixed rock sources. The
surface layer and subsurface layer are loam. The subsoil
and substratum are clay.

Gateway soils typically are moderately deep and mod-
erately sloping and steep. They are on mountainsides
and ridges. They formed in material weathered from
mudstone and shale. The surface layer and subsurface
layer are loam. The subsoil is clay over mudstone at
depths of 20 to 40 inches.

This unit is used for wildlife habitat, recreation, and
timber production.

The potential for timber production is only fair because
of the cold climate and short growing season. The po-
tential for woodland wildlife is fair. The limitations to
summer homesite development are the shrink-swell po-
tential and steep slopes.

10. Leighcan-Newcomb-Rock outcrop

Deep, nearly level to very steep, somewhat excessively
drained and well drained soils that formed in glacial drift
or in residuum and colluvium from granite, gneiss, and
schist; and Rock outcrop;, on mountainsides, lerraces,
and ridges.

This map unit is in the southeastern part of the survey
area. Elevations range from 8,500 to 11,400 feet. The
average annual precipitation is about 25 to 32 inches,
the mean annual air temperature is about 35 degrees,
and the frost-free season is about 10 to 50 days.

This unit, approximately 75,600 acres, makes up about
12 percent of the survey area. It is about 45 percent
Leighcan soils, 20 percent Newcomb soils, 10 percent
rock outcrop, and 25 percent Frisco, Peeler, and Upson
soils, Cryaquolls, and Cryaquepts. The Frisco, Peeler,
and Upson soils occur in the northwestern part of the
unit. Cryaquolls occupy level or nearly level bottom lands
along the Williams Fork River. Cryaquepts occur as scat-
tered areas throughout the unit.

Leighcan soils typically are well drained and moderate-
ly steep to very steep. They are on mountainsides and
ridges. They formed in material weathered from granite,
gneiss, and schist. They have a drift layer of needies,
leaves, and twigs. The subsurface layer is gravelly sandy
loam. The subsoil is very cobbly sandy loam. The sub-
stratum is very cobbly loamy sand.

Newcomb soils typically are nearly level to very steep
and somewhat excessively drained. They are on moun-
tainsides and terraces. They formed in glacial drift and
material weathered from granite, gneiss, and schist. They
have a duff layer of needles and twigs. The subsurface
layer is gravelly sandy loam. The subsoil is very gravelly
loamy sand. The substratum is very gravelly sand.

Rock outcrop occurs along the ridge crests and en-
trenched streams. It consists of areas of exposed bed-
rock.

This unit is used for wildlife habitat, recreation, timber,
and water production. '

The potential for timber production is only fair because
of the cold climate and short growing season. The po-
tential for woodland wildlife is fair due to the lack of
understory vegetation. The limitations to summer home-
sites are the slope, the large stones, and the Rock
outcrop.

11. Meredith-Bross-Mirror

Deep and moderalely deep, moderately steep to very
steep, well drained sofls that formed in residuum from
granite, gneiss, and schist; on alpine slopes.

This map unit is above the timberline adjacent to the
Continental Divide in the southern part of the survey
area. Elevations range from 11,400 to 13,500 feet. The
average annual precipitation is about 35 inches, the
mean annual air temperature is about 28 degrees F, and
the frost-free season is about 0 to 10 days.

This unit, approximately 12,600 acres, makes up about
2 percent of the survey area. It is about 40 percent
Meredith soils, 30 percent Bross soils, 15 percent Mirror
soils, and 15 percent Pergelic Cryorthents and rubble
land.

Meredith soils typically are deep and very steep. They
are on alpine slopes. They formed in material weathered
from granite, gneiss, and schist. The surface layer is
extremely stony sandy loam. The subsoil is very gravelly
loam. The substratum is very gravelly sandy loam. Highly
fractured bedrock occurs at a depth of 20 to 40 inches.

Bross soils typically are deep and moderately steep to
steep. They are on alpine slopes. They formed in residu-
um from granite, gneiss, and schist. The surface layer is
extremely stony sandy loam. The subsoil is very gravelly
sandy loam. The substratum is very gravelly loamy
coarse sand.

Mirror soils typically are moderately deep and moder-
ately steep to very steep. They are on alpine slopes.
They formed in residuum from granite, gneiss, and
schist. The surface layer is extremely stony. The subsoil
is very gravelly loam. The substratum is very gravelly
sandy loam. Bedrock is at 20 to 40 inches.

This unit, part of a watershed, provides wildlife habitat
and has esthetic value. The main limitations to summer
homesites are the slope and large stones. The soils in
this unit deteriorate readily. If disturbed, they are very
difficult to stabilize and reclaim because of the coid tem-
perature and short growing season. This unit provides
summer range for mule deer, elk, and bighorn sheep.



Broad land use considerations

The major land uses in the survey area are range,
irrigated hay, timber, recreation, and mountain homes
and cabins. Areas suitable for irrigated hay but not de-
veloped are limited by the lack of a source of irrigation
water. Some areas of rangeland and woodland have
been converted to mountain homes and cabins and rec-
reation facilities. This type of development is mainly in
the eastern part of the survey area.

The lodgepole pine and spruce-fir woodland has poor
potential for rangeland because of an insufficient amount
of understory vegetation. If these areas were clear cut,
they would have good potential for range. The potential
is fair to good in the areas now used as rangeland. The
higher precipitation areas—the Cimarron-Mayoworth-
Mord and the Quander-Youga-Anvik units—have better
potential for rangeland than the lower precipitation
areas— the Harsha-Leavitt and the Aaberg-Waybe-Binco
units. The Meredith-Bross-Mirror unit has poor potential
for rangeland because the growing season is very short.
The Frisco-Peeler-Uinta, the Cowdrey-Gateway, the
Scout-Upson, and the Leighcan-Newcomb-Rock outcrop
units have good potential for woodland wildlife habitat.
The Quander soil in the Quander-Youga-Anvik unit has
good potential for rangeland wildlife habitat. Youga and
Anvik soils have only fair potential because they do not
support browse plants. The other units in range provide
valuable winter range for mule deer and elk, but they too
have only fair potential because they lack browse.

The nearly level to strongly sloping areas of both the
Cumulic Cryaquolls-Tine unit and the Harsha-Leavitt unit
have good potential for irrigated hay if irrigation water is
available. The gently and strongly sloping areas of the
Cimarron-Mayoworth-Mord unit and the Aaberg and
Binco soils in the Aaberg-Waybe-Binco unit have fair
potential for irrigated hay. The Waybe soil has poor po-
tential because it is shallow over bedrock.

The Frisco-Peeler-Uinta and the Cowdrey-Gateway
units have good potential for woodland, but production is
somewhat limited because the climate is cold and the
growing season short. The Scout-Upson and the Leigh-
can-Newcomb-Rock outcrop units have fair potential for
woodland because of the low water holding capacity and
the short growing season.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can_be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
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each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

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

Soils that have a similar profile make up a sof series.
Except for allowable differences in texture of the surface
layer or of the underlying substratum, all the soils of a
series have major horizons that are similar in composi-
tion, thickness, and arrangement in the profile. A soil
series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a sof/
phase commonly indicates a feature that affects use o
management. For example, Harsha, 0 to 6 percent
slopes, is one of several phases within the Harsha
series.

Some map units are made up of two or more dominant
kinds of soil. Only one such map unit, a soil complex, is
shown on the soil map of this survey.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Dahlquist-Baettcher complex is an exam-
ple.

Not all units in this survey area have been mapped
with the same degree of detail. The broadly defined units
are likely to be larger and to vary more in composition
than units mapped in greater detail. Composition has
been controlled well enough, however, for the expected
use of the soils. The broadly defined units are indicated
by an asterisk that follows the map unit name on the soil
legend.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Gravel
Pits is an example. Some of these areas are too small to
be delineated and are identified by a special symbol on
the soil map.
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The acreage and proportionate extent of each map
unit are given in table 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

i—Aaberg clay loam, 6 to 15 percent slopes. This
moderately deep, well drained, moderately sloping to
strongly sloping soil is on mountainsides and ridges at
elevations of 7,500 to 8,500 feet. It formed in material
weathered from shale and mudstone. The average
annual precipitation is about 9 to 12 inches, the average
annual air temperature is about 37 to 42 degrees F, and
the frost-free season is about 35 to 75 days.

Included in mapping are small areas of Binco clay
loam, Cimarron loam, and Waybe clay loam, all having
slopes of 6 to 15 percent. Also included are a few small
areas of Cryorthents, Rock outcrop, Cumulic Cryaguolls,
and Aaberg clay loam on slopes of less than 6 percent.

Typically the surface layer of this Aaberg soil is light
grayish brown heavy clay loam about 4 inches thick. The
subsoil is pale brown clay about 14 inches thick. The
substratum is grayish brown, calcareous clay. Soft shale
is at a depth of 22 inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. Available water capacity is low. Surface
runoff is rapid, and the erosion hazard is moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

-The dominant rangeland vegetation is western wheat-
grass, letterman needlegrass, muttongrass, and big sa-
gebrush. As the range condition deteriorates, woody
shrubs and forbs increase.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. Where shrubs have become
dominant, brush control can improve range condition.
Seeding also may be needed. Suitable for seeding are
intermediate wheatgrass, western wheatgrass, smooth
brome, slender wheatgrass, Arizona fescue, and Indian
ricegrass. The seed should be drilled into a firm
seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

The depth to rock, low strength, and high shrink-swell
potential are the soil properties most limiting to commu-
nity development. Slippage may occur if the soil is satu-
rated. Cut slopes should be designed to minimize poten-

tial soil slippage. Adequate control of surface runoff is
needed to avoid excessive erosion of roads and streets.
The capability subclass is Vie.

2—Aaberg clay loam, 15 to 30 percent slopes.This
moderately deep, well drained, moderately steep soil is
on mountainsides and ridges at elevations of 7,500 to
8,500 feet. it formed in material weathered from shale
and mudstone. The average annual precipitation is about
9 to 12 inches, the average annual air temperature is
about 37 to 42 degrees F, and the frost-free season is
about 35 to 75 days.

Included in mapping are small areas of Binco clay
loam, Cimarron loam, and Waybe clay loam, all having
slopes of 15 to 50 percent. Also included are a few small
areas of Cryorthents, Rock outcrop, and Cumulic Crya-
quolls.

Typically the surface layer of this Aaberg soil is light
grayish brown clay loam about 4 inches thick. The sub-
soil is pale brown clay about 14 inches thick. The sub-
stratum is grayish brown, calcareous clay. Soft shale is
at a depth of 22 inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. Available water capacity is low. Surface
runoff is rapid, and the erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Western wheatgrass, bluebunch wheatgrass, and big
sagebrush dominate the rangeland vegetation. Woody
shrubs become dominant as range condition declines.

Grazing management is essential. Brush control can
improve range condition if there is enough grass to re-
spond. In areas where the grass is sparse, deferred
grazing is needed. The site generally is too steep to be
seeded with a drill.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are needed to protect big game winter range.

The steep slopes, depth to rock, and high shrink-swell
potential are the soil properties most limiting to commu-
nity development. Slippage may occur if the soil is satu-
rated. Cut slopes should be designed to minimize poten-
tial soil slippage. Adequate control of surface runoff is
needed to avoid excessive erosion of roads.

The capability subclass is Vlle.

3—Anvik loam, 6 to 15 percent slopes. This deep,
well drained, moderately sloping to strongly sloping soil
is on mountainsides at elevations of 7,500 to 9,500 feet.
It formed in colluvium or glacial drift from mixed rock
sources. The average annual precipitation is about 18 to
20 inches, the average annual air temperature is about
37 to 42 degrees F, and the frost-free season is about
30 to 60 days.
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Included in mapping are small areas of Youga loam,
Clayburn loam, Quander cobbly loam, and Frisco-Peeler
gravelly sandy loam. Also included are a few small areas
of Cumulic Cryaquolls and small areas of similar soils
derived from red granite.

Typically the surface layer of this Anvik soil is dark
grayish brown loam about 11 inches thick. The subsur-
face layer is pinkish gray loam about 12 inches thick.
The subsoil is light brown cobbly clay loam about 17
inches thick. The substratum is pink very cobbly clay
loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more, and the available water capacity is
high. Surface runoff is medium, and the erosion hazard is
moderate.

This soil is used chiefly for range. Part of it is used for
recreation and wildlife. Most of the acreage has an
aspen overstory and an understory of grasses (fig. 2).

The cold climate and short growing season limit the
production of introduced grasses and wood crops and
preclude the use of this soil as cropland.

Thurber fescue and wheatgrasses dominate the range-
land vegetation. As the range condition deteriorates,
woody shrubs become dominant.

Grazing management is needed to maintain the condi-
tion of this site. Periodic deferment from grazing until the
dominant grasses have made seed will greatly improve
plant vigor. The site can be seeded if it is in poor condi-
tion. Smooth brome, big bluegrass, Kentucky bluegrass,
Arizona fescue, slender wheatgrass, and western wheat-
grass are suitable for seeding. The seed should be
drilled into a firm seedbed.

The wildlife are predominantly blue grouse, mule deer,
elk, snowshoe hare, and black bear. Clear cut openings
in the timber provide -a greater abundance of shrubs,
grasses, and forbs for deer and elk in summer.

This soil is suited to quaking aspen. It can produce 25
to 35 cubic feet of wood per acre per year. The steep
slopes make logging difficult. Special care is required to
prevent soil erosion.

The shrink-swell potential and low strength are the soil
properties most limiting to community development. Ade-
quate control of surface runoff is needed to avoid exces-
sive erosion of roads.

The capability subclass is Vle.

4—Anvik loam, 15 to 50 percent slopes. This deep,
well drained, moderately steep to steep soil is on moun-
tainsides at elevations of 7,500 to 9,500 feet. It formed
in colluvium or glacial drift from mixed rock sources. The
average annual precipitation is about 18 to 20 inches,
the average annual air temperature is about 37 to 42
degrees F, and the frost-free season is about 30 to 60
days.

Included in mapping are small areas of Youga loam,
Clayburn loam, Quander cobbly loam, and Frisco-Peeler
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gravelly sandy loams. Also included are small areas of
similar soils derived from red granite.

Typically the surface layer of this Anvik soil is dark
grayish brown loam about 11 inches thick. The subsur-
face layer is pinkish gray loam about 9 inches thick. The
subsoil is light brown cobbly clay loam about 17 inches
thick. The substratum is pink very cobbly clay loam that
extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more, and the available water capacity is
high. Surface runoff is medium and the erosion hazard is
high.

This soil is used primarily for range. Part of it is used
for recreation and wildlife. Most of the acreage has an
overstory of trees and an understory of grasses.

The cold climate and the short growing season limit
the production of introduced grasses and wood crops
and preclude the use of this soil as cropland. Rangeland
vegetation is dominated by Thurber fescue and wheat-
grasses. As the range condition deteriorates, woody
shrubs become dominant.

Grazing management is needed to maintain the condi-
tion of this site. Periodic deferment from grazing until the
dominant grasses have produced seed will greatly im-
prove plant vigor. This site is too steep to be seeded
with a drill.

Wildlife are predominantly blue grouse, mule deer, elk,
snowshoe hare, and black bear. Ciear cut openings in
the timber allow a greater abundance of shrubs, grasses,
and forbs for deer and elk in summer. '

This soil is suited to quaking aspen. It can produce 25
to 35 cubic feet of wood per acre per year. The steep
slopes make logging difficult. Special care is required to
prevent soil erosion.

The shrink-swell potential, low strength, and steep
slopes are the soil properties most limiting to community
development. Adequate control of surface runoff is nec-
essary to avoid excessive erosion of roads. Cut and fill
slopes should be kept to a minimum to avoid hillside
slippage.

The capability subclass is Vlle.

5—Benteen loam, 6 to 15 percent slopes. This mod-
erately deep, well drained, moderately sloping to strongly
sloping soil is on mountainsides and ridges at elevations
of 8,000 to 9,500 feet. The average annual precipitation
is about 18 to 22 inches, the average annual air tem-
perature is about 32 to 40 degrees F, and the frost-free
season is about 30 to 50 days.

Included in mapping are small areas of Cimarron loam
and Youga loam, both having slopes of 6 to 15 percent.
Also included are a few small areas of Cryoborolls, Rock
outcrop, and Cumulic Cryaquolls.

Typically the surface layer of this Benteen soil is very
dark grayish brown loam about 7 inches thick. The sub-
soil is grayish brown and brown light clay loam about 31
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inches thick. Hard fractured limestone is at a depth of 38
inches.

Permeability is moderate. The effective rooting depth
is 20 to 40 inches. The available water capacity is mod-
erate. Surface runoff is slow, and the erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Thurber fescue and wheatgrasses dominate the range-
land vegetation. As range condition deteriorates, woody
shrubs become dominant.

Grazing management is needed to maintain the condi-
tion of this site (fig. 3). Periodic deferment from grazing
until the dominant grasses have produced seed will
greatly improve plant vigor. The site can be seeded if it
is in poor condition. Smooth brome, big bluegrass, Ken-
tucky bluegrass, Arizona fescue, slender wheatgrass,
and western wheatgrass are suitable for seeding. The
seed should be drilled into a firm seedbed.

This soil provides spring and fall transition range for
mufe deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect the big game range.

The depth to rock is the feature most limiting to com-
munity development. Cut slopes should be designed to
minimize potential soil slippage.

The capability subclass is Vie.

6—Benteen loam, 15 to 40 percent slopes. This
moderately deep, well drained, moderately steep to
steep soil is on mountainsides and ridges at elevations
of 8,000 to 9,500 feet. The average annual precipitation
is about 18 to 22 inches, the average annual air tem-
perature is about 32 to 40 degrees F, and the frost-free
season is about 30 to 50 days.

Included in mapping are small areas of Cimarron loam
and Youga loam, both having slopes of 15 to 40 percent.
Also included are a few small areas of Cryoborolls and
Rock outcrop.

Typically the surface layer of this Benteen soil is very
dark grayish brown loam about 7 inches thick. The sub-
soil is grayish brown and brown light clay loam. Hard
fractured limestone is at a depth of 38 inches.

Permeability is moderate. The effective rooting depth
is 20 to 40 inches. The available water capacity is mod-
erate. Surface runoff is medium, and the erosion hazard
is high.

Most of the acreage is rangeland (fig.4). Part of it is
used for wildlife and recreation. The cold climate and
short growing season limit the production of introduced
grasses and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly Thurber fescue
and wheatgrasses. As range condition deteriorates,
woody shrubs become dominant.
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Grazing management is needed to maintain the condi-
tion of this site (fig. 4). Periodic deferment from grazing
until the dominant grasses have produced seed will
greatly improve plant vigor. Most of this site cannot be
seeded with a drill because of steep slopes and the high
erosion hazard.

This soil provides spring and fall transition range for
elk and mule deer. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock and
controlling sagebrush are necessary to protect the big
game range.

The depth to rock and the steep slope are the fea-
tures most limiting to community development. Cut
slopes should be designed to minimize soil slippage.
Adequate control of surface runoff is needed to avoid
excessive erosion of roads and streets.

The capability subclass is Vlle.

7—Binco clay toam, 2 to 6 percent slopes. This
deep, well drained, gently sloping to moderately sloping
soil is on mountainsides, foot slopes, and fans at eleva-
tions of 7,500 to 8,000 feet. It formed in local alluvium
from shale to mudstone. The average annual precipita-
tion is about 11 to 14 inches, the average annual air

- temperature is about 37 to 42 degrees F, and the frost-

free season is about 35 to 75 days.

Included in mapping are small areas of Aaberg clay
loam, Cimarron loam, and Waybe clay loam. Also includ-
ed are a few small areas of Cryorthents, Rock outcrop,
and alkali spots.

Typically the surface layer of this Binco soil is light
brownish gray clay loam about 7 inches thick. The sub-
soil is light brownish gray heavy clay loam about 17
inches thick. The substratum is light brownish gray clay
that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is medium, and the erosion hazard is
slight.

Most of the acreage is rangeland (fig. 5). Part of it is
used for wildlife and recreation. A small acreage is irri-
gated and used for hay. The cold climate and short
growing season limit the production of introduced
grasses and preclude the use of this soil as cropland.

The dominant rangeland vegetation is western wheat-
grass, letterman needlegrass, muttongrass, and big sa-
gebrush. As range condition deteriorates, woody shrubs
and forbs increase.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. Where shrubs have become
dominant, brush control can improve range condition.
Seeding may be needed. Suitable for seeding are inter-
mediate wheatgrass, western wheatgrass, smooth
brome, slender wheatgrass, Arizona fescue, and Indian
ricegrass. The seed should be drilled into a firm
seedbed.
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This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range. -

The high shrink-swell potential, low strength, and high
clay content are the soil properties most limiting to com-
munity development.

The capability subclass is Vle.

8—Binco clay loam, 6 to 15 percent siopes. This
deep, well drained, moderately sloping to strongly slop-
ing soil is on mountainsides, foot slopes, and fans at
elevations of 7,500 to 8,000 feet. It formed in local allu-
vium from shale or mudstone. The average annual pre-
cipitation is about 11 to 14 inches, the average annual
air temperature is about 37 to 42 degrees F, and the
average frost-free season is about 35 to 75 days.

Included in mapping are small areas of Aaberg clay
loam, Cimarron loam, and Waybe clay loam. Also includ-
ed are a few small areas of Cryorthents and Rock out-
crop.

Typically the surface layer of this Binco soil is light
brownish gray clay loam about 7 inches thick. The sub-
soil is light brownish gray heavy clay loam about 17
inches thick. The substratum is light brownish gray clay
that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is rapid. The erosion hazard is moderate.

Most of the acreage is rangeland and part of it is for
wildlife and recreation. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Western wheatgrass, letterman needlegrass, mutton-
grass, and big sagebrush dominate the rangeland vege-
tation. Woody shrubs become dominant over an ex-
tremely sparse stand of grass as range condition de-
clines.

Grazing management is essential. Brush control is
needed to improve range condition where there are still
remnants of native grass. Seeding is needed also. Suit-
able for seeding are big biuegrass, Indian ricegrass, slen-
der wheatgrass, western wheatgrass, Arizona fescue, in-
termediate wheatgrass, and smooth brome. The seed
should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

The high shrink-swell- potential, low strength, and high
clay content are the soil properties most limiting to com-
munity development.

The capability subclass if Vie.
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9—Binco clay loam, 15 to 35 percent slopes.This
deep, well drained, moderately steep to steep soil is on
mountainsides, foot slopes, and fans at elevations of
7,500 to 8,000 feet. It formed in local alluvium or residu-
um from shale or mudstone. The average annual precipi-
tation is about 11 to 14 inches, the average annual air
temperature is about 37 to 42 degrees F, and the frost-
free season is about 35 to 75 days.

Included in mapping are small areas of Aaberg clay
loam, Cimarron loam, and Waybe clay loam. Also includ-
ed are a few small areas of Cryorthents, Rock outcrop,
and small areas of similar soils derived from red shale.

Typically the surface layer of this Binco soil is light
brownish gray clay loam about 7 inches thick. The sub-
soil is a light brownish gray heavy clay loam about 17
inches thick. The substratum is light brownish gray clay
that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is rapid. The erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Western wheatgrass, bluebunch wheatgrass, and big
sagebrush dominate the rangeland vegetation. Woody
shrubs become dominant as the range condition de-
clines.

Grazing management is essential. Brush control is
needed to improve range condition where there are still
remnants of native grass. If the site has deteriorated to
the extent that there is not enough grass to respond to
brush control, deferred grazing is needed. Most of this
site is too steep to be seeded with a drill.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

The high shrink-swell potential, low strength, and
steep slopes are the soil properties most limiting to com-
munity development. This soil is subject to hillside slip-
page if it becomes saturated. Road design should pro-
vide drainage outlets for surface runoff.

The capability unit is Vlle.

10—Bross-Mirror extremely stony sandy loams, 20
to 50 percent slopes. These moderately steep to steep
soils are on alpine slopes in the southeastern part of the

-survey area. Elevations are 11,400 to 13,500 feet. The

average annual precipitation is about 30 to 40 inches,
and the average annual air temperature is about 25 to
30 degrees F. This map unit is about 60 percent Bross
soil and 30 percent Mirror soil. The Bross soil does not
have bedrock above 40 inches but is otherwise similar to
the Mirror soil. About 10 percent of the unit is Meredith
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extremely stony sandy loam and Pergelic Cryorthents-
Rock outcrop.

The Bross soil is stony, deep, and well drained. It
formed in deeply weathered residuum from granite,
gneiss, schist, and other metamorphic material.

Typically the surface layer is grayish brown, very
strongly acid, extremely stony sandy loam about 12
inches thick. The subsoil is light yellowish brown, very
strongly acid, very gravelly sandy loam about 10 inches
thick. The substratum is very pale brown, very strongly
acid, very gravelly loamy coarse sand that extends to 60
inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more, but the available water capacity is very
low. Surface runoff is slow. The erosion hazard is high in
areas where the natural vegetation is disturbed.

The Mirror sqil is stony, moderately deep, and well
drained. It formed in residuum from granite, gneiss,
schist, and other metamorphic material.

Typically the surface layer is grayish brown, very
strongly acid, extremely stony sandy loam about 8
inches thick. The subsoil is light yellowish brown, very
strongly acid, very gravelly loam about 12 inches thick.
The substratum is very pale brown, very strongly acid,
very gravelly sandy loam. Bedrock is at a depth of 31
inches.

Permeability is moderately rapid. The effective rooting
depth is 20 to 40 inches. The available water capacity is
very low. Surface runoff is slow. The erosion hazard is
high in areas where the natural vegetation is disturbed.

This unit has esthetic value, provides wildlife habitat,
and is a source of water. A few areas are used as
rangeland.

Rangeland vegetation is dominantly kobresia, blue-
grass, and wheatgrass. As range condition deteriorates,
the ground cover, plant vigor, and production decline.

Good grazing management is essential because this
site is extremely fragile. Since the site is too steep and
stony to be seeded, deferred grazing is the chief means
of range improvement.

This unit provides summer range for elk, muie deer,
bighorn sheep, and Rocky Mountain goat. Other wildlife
include pika, marmot, and ptarmigan.

Because these soils deteriorate readily, they are se-
verely limited for all uses. If the vegetation is disturbed,
reclaiming and stabilizing this unit is extremely difficult.

The capability subclass is Vlle.

11—Cebone loam, 15 to 50 percent slopes. This
moderately deep, well drained, moderately steep to
steep soil is on mountainsides at elevations of 7,500 to
9,000 feet. It formed in residuum from shale and sand-
stone. The average annual precipitation is about 16 to
20 inches, the average annual air temperature is about
36 to 41 degrees F, and the frost-free season is about
30 to 60 days.
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Included in mapping are smali areas of Cimarron loam,
Mayoworth clay loams, Anvik loam, and Lake Creek
loam. Also included are a few small areas of Cumulic
Cryaquolls, Cryoborolls, and Rock outcrop.

Typically the surface layer of this Cebone soil is gray-
ish brown loam about 11 inches thick. The subsurface
layer is light gray loam about 5 inches thick. The subsoil
is yellowish brown clay loam about 16 inches thick. The
substratum is grayish brown clay. Soft, partially weath-
ered shale is at a depth of 36 inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. The available water capacity is low. Sur-
face runoff is rapid, and the erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. Small areas have an overstory of
quaking aspen. The cold climate and short growing
season limit the production of introduced grasses and
preclude the use of this soil as either cropland or wood-
land.

The rangeland vegetation is dominantly Thurber
fescue and wheatgrass. As range condition deteriorates,
woody shrubs become dominant.

Grazing management is needed to maintain the condi-
tion of this site. Periodic deferment from-grazing until the
dominant grasses have produced seed will greatly im-
prove plant vigor. Most of this site is too steep to be
seeded with a drill.

This soil provides food and cover for mule deer, elk,
sage grouse, jackrabbit, and coyote. Wildlife can be in-
creased if livestock grazing is well managed.

In stands of quaking aspen, this soil can produce 25 to
35 cubic feet of wood per acre per year. The steep
slopes make harvesting difficult.

The depth to rock, the high shrink-swell potential, and
the slope are the soil properties most limiting to commu-
nity development. This soil is subject to hillside slippage
if it becomes saturated. Road design should provide
drainage outlets for surface runoff. Cut and fill slopes
should be kept to a minimum.

The capability subclass is Vlle.

12—Cimarron loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping to moderately sloping
soil is on mountainsides and fans at elevations of 7,500
to 8,500 feet. It formed in local alluvium from shale. The
average annual precipitation is about 14 to 18 inches,
the average annual air temperature is about 37 to 42
degrees F, and the frost-free season is about 35 to 75
days.

Included in mapping are small areas of Youga loam,
Quander cobbly loam, Mayoworth clay loam, Woodhall
loam, and Benteen loam. Also included are a few small
areas of Cumulic Cryaquolls.

Typically the surface layer of this Cimarron soil is dark
grayish brown loam about 10 inches thick. The subsoil is
grayish brown and pale brown clay about 22 inches
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thick. The substratum is light yellowish brown clay loam
that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more and the available water capacity is high.
Surface runoff is slow. The erosion hazard is slight.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland. Wheatgrass, mutton-
grass, Idaho fescue, and big sagebrush dominate the
rangeland vegetation.

Grazing no more than 50 percent of the key species,
by weight of the current season production, can maintain
the condition of this site. Where shrubs have become
dominant, brush control can improve range condition. If
the site is in poor condition, seeding is needed. Arizona
fescue, big bluegrass, slender wheatgrass, smooth
brome, western wheatgrass, and intermediate wheat-
grass are suitable for seeding. The seed should be
drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

The high shrink-swell potential is the soil property
most limiting to community development. Slow perme-
ability is also a limitation if this soil is used for septic
tank absorption fields.

The capability subclass is Vle.

13—Cimarron loam, 6 to 15 percent slopes. This
deep, well drained, moderately sloping to strongly slop-
ing soil is on mountainsides and fans at elevations of
7,500 to 8,500 feet. It formed in local alluvium from
shale. The average annual precipitation is about 14 to 18
inches, the average annual air temperature is about 37
to 42 degrees F, and frost-free season is about 35 to 75
days.

Included in mapping are small areas of Youga loam,
Quander cobbly loam, Mayoworth clay loam, Woodhall
loam, and Benteen loam.

Typically the surface layer of this Cimarron soil is dark
grayish brown loam about 10 inches thick. The subsoil is
grayish brown and pale brown clay about 22 inches
thick. The substratum is light yellowish brown clay loam
that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more and the available water capacity is high.
Surface runoff is medium. The erosion hazard is moder-
ate.

Most of the acreage is rangeland (fig. 6). Part of it is
used for wildlife and recreation. A small acreage is irri-
gated and used for hay. The cold climate and short
growing season limit the production of introduced
grasses and preclude the use of this soil as cropland.

SOIL SURVEY

Wheatgrass, muttongrass, Idaho fescue, and big sage-
brush are the dominant species in the rangeland vegeta-
tion.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. Where shrubs have become
dominant, brush control can improve range condition. If
the site is in poor condition, seeding is needed. Arizona
fescue, big bluegrass, slender wheatgrass, smooth
brome, western wheatgrass, and intermediate wheat-
grass are suitable for seeding. The seed should be
drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

The high shrink-swell potential is the soil property
most limiting to community development. Slow perme-
ability is also a limitation if this soil is used for septic
tank absorption fields. Cut slopes, where necessary,
should be designed to minimize potential soil slippage.

The capability subclass is Vie.

14—Cimarron loam, 15 to 35 percent slopes. This
deep, well drained, moderately steep to steep soil is on
mountainsides at elevations of 7,500 to 8,500 feet. It
formed in local alluvium from shale. The average annual
precipitation is about 14 to 18 inches, the average
annual air temperature is about 37 to 42 degrees F, and
the frost-free season is about 35 to 75 days.

Included in mapping are small areas of Youga loam,
Quander stony loam, Mayoworth clay loam, Woodhall
loam, and Benteen loam. :

Typically the surface layer of this Cimarron soil is dark
grayish brown loam about 10 inches thick. The subsoil is
grayish brown and pale brown clay about 22 inches
thick. The substratum is a light yellowish brown clay
loam that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is rapid. The erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly western wheat-
grass, muttongrass, ldaho fescue, and big sage.

Grazing management is needed to maintain range
condition. If woody shrubs are -dominant, brush control is
needed. Most of the site is too steep to be seeded with
a drill.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.
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Steep slopes and the high shrink-swell potential are
the soil properties most limiting to community develop-
ment. Cut slopes, where necessary, should be designed
to minimize potential soil slippage. Adequate control of
surface runoff is needed to avoid excessive erosion of
roads.

The capability subclass is Vile.

15—Clayburn loam,; 2 to 6 percent slopes. This
deep, well drained, gently sloping to moderately sloping
soil is in mountain swales and depressions at elevations
of 7,500 to 9,000 feet. It formed in glacial drift and
colluvium from mixed rock sources. The average annual
precipitation is about 18 to 20 inches, the average
annual air temperature is about 37 to 42 degrees F, and
the frost-free season is about 30 to 60 days.

Included in mapping are small areas of Anvik loam,
Cimarron loam, Youga loam, and Quander cobbly loam.
Also included are a few small areas of Cumulic Crya-
quolls.

Typically the surface layer of this Clayburn soil is dark
grayish brown loam about 9 inches thick. The subsoil is
grayish brown and pale brown loam and clay loam about
38 inches thick. The substratum is light yellowish brown
gravelly clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more and the available water capacity is
high. Surface runoff is slow. The erosion hazard is slight.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Thurber fescue and wheatgrass dominate the range-
land vegetation. As range condition deteriorates, woody
shrubs become dominant.

Good grazing management is needed to maintain the
condition of this site. Periodic deferred grazing until the
dominant grasses have produced seed will greatly im-
prove plant vigor. The site can be seeded if it is in poor
condition. Smooth brome, big bluegrass, Kentucky biue-
grass, Arizona fescue, slender wheatgrass, and western
wheatgrass are suitable for seeding. The seed should be
drilled into a firm seedbed.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife are sage grouse, jack-
rabbit, cottontail, and coyote. Managing livestock grazing
is necessary to protect the big game range.

The shrink-swell potential is the soil property most
limiting to community development.

The capability subclass is Vle.

16—Clayburn loam, 6 to 15 percent slopes. This
deep, well drained, moderately sloping to strongly slop-
ing soil is on mountainsides, in swales, and in depres-
sions at elevations of 7,500 to 9,000 feet. It formed in
glacial drift and colluvium from mixed rock sources. The
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average annual. precipitation is about 18 to 20 inches,
the average annual air temperature is about 37 to 42
degrees F, and the frost-free season is about 30 to 60
days.

Included in mapping are small areas of Anvik loam,
Cimarron loam, Youga loam, and Quander cobbly loam.

Typically the surface layer of this Clayburn soil is dark
grayish brown loam about 9 inches thick. The subsoil is
grayish brown and pale brown loam and clay loam about
38 inches thick. The substratum is light yellowish brown
gravelly clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more, and the available water capacity is
high. Surface runoff is medium. The erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Thurber fescue and wheatgrass dominate the range-
land vegsetation (fig. 7). As range condition deteriorates,
woody shrubs become dominant.

Grazing management is needed to maintain the condi-
tion of this site. Periodic deferred grazing until the domi-
nant grasses have produced seed will greatly improve
plant vigor. The site can be seeded if it is in poor condi-
tion. Smooth brome, big bluegrass, Kentucky bluegrass,
Arizona fescue, slender wheatgrass, and western wheat-
grass are suitable for seeding. The seed should be
drilled into a firm seedbed.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing is necessary to protect the big game range.

The moderate shrink-swell potential is the soil property
most limiting to community development.

The capability subclass is Vie.

17—Clayburn loam, 15 to 25 percent slopes. This
deep, well drained, moderately steep soil is on mountain-
sides at elevations of 7,500 to 9,000 feet. It formed in
glacial drift and colluvium from mixed rock sources. The
average annual precipitation is about 18 to 20 inches,
the average annual air temperature is about 37 to 42
degrees F, and the frost-free season is about 30 to 60
days.

Included in mapping are small areas of Anvik loam,
Cimarron loam, Sudduth loam, Youga loam, and
Quander cobbly loam.

Typically the surface layer of this Clayburn soil is dark
grayish brown loam about 9 inches thick. The subsoil is
grayish brown and pale brown loam and clay loam about
38 inches thick. The substratum is light yellowish brown
gravelly clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more and the available water capacity is
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high. Surface runoff is medium. The erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly Thurber fescue
and wheatgrass. As range condition deteriorates, woody
shrubs become dominant.

Grazing management is needed to maintain the condi-
tion of this site. Periodic deferred grazing until the domi-
nant grasses have produced seed will greatly improve
plant vigor. Seeding will increase production and reduce
erosion.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing is needed to protect the big game range.

The moderate shrink-swell potential and steep slope
are the soil properties most limiting to community devel-
opment. Road design should provide drainage outlets for
surface runoff.

The capability subclass is Vle.

18—Clayburn loam, 25 to 50 percent slopes. This
deep, well drained, moderately steep to steep soil is on
mountainsides at elevations of 7,500 to 9,000 feet. It
formed in glacial drift and colluvium from mixed rock
sources. The average annual precipitation is about 18 to
20 inches, the average annual air temperature is about
37 to 42 degrees F, and the frost-free season is about
30 to 60 days.

Included in mapping are small areas of Anvik loam,
Cimarron loam, Sudduth loam, Youga loam, and
Quander cobbly loam.

Typically the surface layer is dark grayish brown loam
about 9 inches thick. The subsoil is dark grayish brown
and pale brown loam and clay loam about 38 inches
thick. The substratum is light yellowish brown gravelly
clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more, and the available water capacity is
high. Surface runoff is rapid. The erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly Thurber fescue
and wheatgrass. As range condition deteriorates, woody
shrubs become dominant.

Grazing management will maintain the condition of this
site. Periodic deferred grazing until the dominant grasses
have produced seed will greatly improve plant vigor. This
site is too steep to be seeded with a drill.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,

SOIL SURVEY

jackrabbit, cottontail, and coyote. Managing livestock
grazing is necessary to protect the big game range.
The moderate shrink-swell potential and steep slopes
are the soil properties most limiting to community devel-
opment. Road design should provide drainage outlets for
surface runoff.
The capability subclass is Vlle.

19—Cowdrey loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping to moderately sloping
soil is on mountainsides and fans at elevations of 8,000
to 9,500 feet. It formed in glacial drift from mixed rock
sources. The average annual precipitation is about 18 to
30 inches, the average annual air temperature is about
32 to 40 degrees F, and the frost-free season is about
30 to 50 days.

Included in mapping are small areas of Mord loam,
Frisco-Peeler gravelly sandy loams, Gateway loam, and
Sudduth loam. Also included are a few small areas of
Cumulic Cryaquolis and Rock outcrop.

Typically the Cowdrey soil has a duff layer of needles
and twigs about 1-inch thick. Surface layer is grayish
brown loam about 3 inches thick. The subsurface layer is
very pale brown loam about 5 inches thick. The subsoil
is light brown clay about 38 inches thick. The substratum
is light brown clay that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is slow. The erosion hazard is slight.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. A small acreage is used for
timber. The cold climate and short growing season limit
the production of introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, quaking aspen, and scattered Engelmann
spruce and a sparse understory of grasses, shrubs, and
forbs.

Cowdrey soils are suited to lodgepole pine. This can
produce 20 to 30 cubic feet of wood per acre per year.
Thinning the stand provides poles for fences, corrals,
and power lines. If the soil is wet, care is required in
logging to prevent soil compaction and root damage.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for mule deer and elk. The big
game range can be improved if livestock grazing is well
managed and openings are cut in the timber.

The high shrink-swell potential is the soil property
most limiting to community development. Adequate con-
trol of surface runoff is necessary to avoid excessive
erosion of roads.

The capability subclass is Vle.

20—Cowdrey loam, 6 to 15 percent slopes. This
deep, well drained, moderately sloping to strongly slop-
ing soil is on mountainsides and fans at elevations of
8,000 to 9,500 feet. It formed in glacial drift from mixed
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rock sources. The average annual precipitation is about
18 to 30 inches, the average annual air temperature is
about 32 to 40 degrees F, and the frost-free season is
about 30 to 50 days.

Included in mapping are small areas of Mord loam,
Frisco-Peeler gravelly loams, Gateway loam, and Sud-
duth loam. Also included are a few small areas of Rock
outcrop.

Typically the Cowdrey soil has a duff layer of needies
and twigs about 1 inch thick. The surface layer is grayish
brown loam about 3 inches thick. The subsurface layer is
very pale brown loam about 5 inches thick. The subsoil
is light brown clay about 38 inches thick. The substratum
is light brown clay that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is medium. The erosion hazard is moder-
ate.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. A small acreage is used for
timber. The cold climate and short growing season limit
the production of introduced grasses and wood crops.

The potential native vegetation is dominantly lodge-
pole pine. The potential yield on this soil is 20 to 30
cubic feet of wood per acre per year. Thinning the stand
makes these wooded areas accessible to big game. If
the soil is wet, care is required in harvesting to prevent
soil compaction and root damage.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for mule deer and elk. The big
game range can be improved if livestock grazing is well
managed and openings are cut in the timber.

The high shrink-swell potential is the soil property
most limiting to development. Adequate controf of sur-
face runoff is necessary to avoid excessive erosion of
roads. Cut slopes, where needed, should be designed to
minimize potential soil slippage.

The capability subclass is Vle.

21—Cowdrey loam, 15 to 45 percent slopes. This
deep, well drained, moderately steep to steep soil is on
mountainsides and ridges at elevations of 8,000 to 9,500
feet. It formed in glacial drift from mixed rock sources.
The average annual precipitation is about 18 to 30
inches, the average annual air temperature is about 32
to 40 degrees F, and the frost-free season is about 30 to
50 days.

Included in mapping are small areas of Mord loam,
Frisco-Peeler gravelly sandy loams, Gateway loam, and
Sudduth loam. Also included are a few small areas of
Rock outcrop.

Typically the Cowdrey soil has a duff layer of needles
and twigs about 1 inch thick. The surface layer is grayish
brown loam about 3 inches thick. The subsurface layer is
very pale brown loam about 5 inches thick. The subsoil
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is light brown clay about 38 inches thick. The substratum
is light brown clay that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more, and the available water capacity is high.
Surface runoff is rapid and the erosion hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. A small acreage is used for
timber. The cold climate and short growing season limit
the production of introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, scattered Engelmann spruce, and a sparse
understory of grasses, shrubs, and forbs.

Cowdrey soils are suited to lodgepole pine. They can
produce 40 to 50 cubic feet of wood per acre per year.
Thinning the stand produces poles for fences, corrals,
and power lines. Care should be taken to prevent ero-
sion of skid trails and access roads. The steep slopes
make harvesting difficult, especially when the soil sur-
faceis wet,

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for mule deer and elk. The big
game range can be improved if livestock grazing is well
managed and openings are cut in the timber.

The steep slope and high shrink-swell potential are the
soil properties most limiting to community development.
Cut slopes should be designed to minimize potential soil
slippage. Adequate control of surface runoff is needed to
avoid excessive erosion of roads.

The capability subclass is Vile.

22—Cryaquepts, sloping. Cryaquepts are deep to
moderately deep, poorly drained to very poorly drained
soils. They occupy moderately sloping to moderately
steep mountainsides and drainageways. They formed in
old landslide deposits and alluvium. The average annual
precipitation is 25 to 30 inches, the average annual air
temperature is about 32 to 35 degrees F, and the frost-
free season is 25 to 50 days.

Included in mapping are small areas of Leighcan and
Newcomb soils.

Cryaquepts are clayey and loamy soils that in places
have as much as a 10-inch organic mat at the surface.
The water table is at or near the surface most of the
year.

All the acreage is woodland and wildlife habitat. The
potential native vegetation is subalpine fir, Engelmann
spruce, and a sparse understory of grasses, shrubs, and
forbs. '

This unit is suited to Engeimann spruce. It can pro-
duce 70 to 95 cubic feet of wood per acre per year.
Wetness limits the type of equipment used in harvesting.

This unit provides habitat for wildlife, such as mule
deer, elk, blue grouse, snowshoe hare, and black bear.
The habitat for deer and elk can be improved if the
timber is well managed.
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Soil wetness is the feature most limiting to community
development.
The capability subclass is Viw.

23—Cryoborolis-Rock outcrop complex, very
steep. This steep to very steep unit is on mountainsides
at elevations of 8,000 to 9,000 feet. The average annual
precipitation is 16 to 18 inches, the average annual air
temperature is 34 to 40 degrees F, and the average
frost-free season is 30 to 60 days. This unit is 70 per-
cent Cryoborolls, 20 percent Rock outcrop, and 10 per-
cent Upson and Newcomb soils.

Cryoborolis are moderately deep to deep, well drained
soils that formed in material weathered from granite,
schist, and gneiss. The surface layer is dark colored
stony or gravelly loam or sandy loam. The underlying
material is extremely variable and includes very stony
loam, stony or gravelly loam, and gravelly sandy loam.
Granite is at a depth of 20 to more than 60 inches. The
content of stones and gravel throughout the profile
ranges from 20 to 60 percent.

Surface runoff is rapid, and the erosion hazard is high.
The Rock outcrop is granite, gneiss, and schist. This unit
is rangeland and wildlife habitat.

The potential native vegetation is dominantly big sage-
brush, snowberry, junegrass, wheatgrasses, fescues, and
numerous forbs. As range condition deteriorates, woody
shrubs increase.

Wildlife include sage grouse, mule deer, elk, jackrabbit,
and coyote. Managing livestock grazing is needed to
protect big game range.

The slope and depth to bedrock are the features most
limiting to community development. Road design should
provide drainage outlets for surface runoff.

The capability subclass is Vlle.

24—Cryorthents-Rock outcrop complex, extremely
steep. This steep to very steep unit is on mountainsides,
ridges, and escarpments at elevations of 7,500 to 9,500
feet. The average annual precipitation is from 11 to 18
inches, the mean annual air temperature is from 37 to 42
degrees F, the average summer soil temperature is 53 to
57 degrees F, and the frost-free season is 30 to 75
days. This unit is about 55 percent Cryorthents and 30
percent Rock outcrop.

Included in mapping are small areas of Harsha loam,
Aaberg clay loam, Binco clay loam, and Tine cobbly
sandy loam.

Cryorthents are shallow to moderately deep, well
drained, clayey to loamy soils. They have a light colored
surface layer, lack subsoil development, and have bed-
rock at a depth of 10 to 40 inches. Reaction is neutral to
strongly alkaline.

The available water capacity is low. Surface runoff is
rapid, and the erosion hazard is high.

The Rock outcrop is shale, sandstone, mudstone, or
basalt.

SOIL SURVEY

This unit provides wildlife habitat.

The potential native vegetation is dominantly big sage-
brush, rabbitbrush, wheatgrass, and numerous forbs.

This unit is severely limited for agriculture and all de-
velopment.

The capability subclass is Vilis.

25—Cumulic Cryaquolls, nearly level. Cumulic Crya-
quolls are poorly drained soils on flood plains at eleva-
tions of 7,500 to 8,500 feet. They formed in alluvium and
alluvial outwash. The average annual precipitation is 12
to 20 inches, the average annual air temperature is
about 37 to 43 degrees F, and the frost-free season is
30 to 80 days. Some are only 2 to 4 feet deep over sand
and gravel. The profile ranges from sandy loam to clay
and is commonly stratified.

The surface layer is dark colored and is 20 or more
inches thick. The water table is within 10 to 24 inches of
the surface during the growing season.

Surface runoff is slow. The erosion hazard is slight.
Shallow, brief flooding occurs during spring runoff.

included in mapping are small areas of soils that have
peat at the surface. Soils that do not have a thick, dark
colored surface layer are also included.

Much of the acreage is irrigated and used for hay (fig.
8). Part of it is used for wildlife. The cold climate and
short growing season limit the production of introduced
grasses and preclude the use of this soil as cropland..

Management of irrigation water, subsurface drainage,
and fertilization are needed to maintain grass hay pro-
duction. Suitable for seeding are slender wheatgrass,
smooth brome, Garrison creeping foxtail, and timothy.
The total annual production averages about 2,500
pounds of air-dry forage per acre.

Irrigation systems must be designed to avoid overirri-
gation, ponding, and erosion, and to return excess water
to the streams. Ponded irrigation water decreases hay
production.

Spring fertilization is suggested. Fall applications of
fertilizer may be partly lost during the spring snowmelt.
Large quantities of nitrogen, 40 to 100 pounds per acre,
and phosphorous, 15 to 30 pounds per acre, are needed
for most irrigated hayland.

Fencing is needed if this unit is grazed.

Rangeland vegetation is dominantly tufted hairgrass,
slender wheatgrass, sedges, and rushes. The average
annual production is about 2,500 pounds. As range con-
dition declines, shrubs and forbs become abundant,
along with introduced grasses, such as timothy, smooth
brome, redtop, Kentucky bluegrass, and orchardgrass,
which are not native to the area.

If plants become rootbound, production decreases.
Ripping or breaking up the dense root growth when the
water table is low restores plant vigor. If low production
is caused by a lack of plant cover, seeding is needed.
Suitable for seeding are slender wheatgrass, smooth
brome, timothy, Kentucky bluegrass, and Garrison creep-
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ing foxtail. The seed should be drilled into a firm
seedbed.

Wetland wildlife, such as mallard, teal, and various
shore birds, are attracted to this unit, which is typically
wet and produces an abundance of wetland vegetation.
Other wildlife are beaver, mink, and muskrat. The num-
bers can be further increased if shaliow water develop-
ments are constructed and the natural plant cover is
allowed to develop. The wetlands can be improved by
managing livestock grazing, fencing to control livestock,
preventing fires, and preventing drainage. This unit is
also valuable as big game winter range.

Seasonal flooding and depth to the water table are the
most limiting features to be considered in the design of
access roads and community development. An onsite
investigation is necessary before planning any construc-
tion because of the wide variation of soil properties.
Adequate soil drainage is needed for most land uses.

The capability subclass is Vlw, and the range site is
Mountain Meadow.

26—Dahlquist-Boettcher complex, 6 to 30 percent
slopes. These moderately deep to deep, well drained,
moderately sloping to steep soils are on mountainsides
at elevations of 6,600 to 7,300 feet. They formed in
residuum and local colluvium and alluvium from sand-
stone and shale. The average annual precipitation is
about 12 inches, the average annual air temperature is
about 43 degrees F, and the frost-free season is 80 to
110 days. This map unit is about 50 percent Dahlquist
soil and 30 percent Boettcher soil. Included in mapping
are small areas of Stunner very cobbly loam, Haplobor-
olls, and Rock outcrop.

Typically the Dahlquist soil has a brown very cobbly
loam surface layer about 6 inches thick. The upper 16
inches of the subsoil is strong brown very cobbly sandy
clay loam. The lower 8 inches is strong brown extremely
cobbly sandy clay loam. The substratum is very pale
brown extremely cobbly loam that extends to 60 inches
or more. .

Permeability is moderate. The available water capacity
is low. Surface runoff is medium, and the erosion hazard
is moderate.

Typically the Boettcher soil has a yellowish brown
stony loam surface layer about 2 inches thick. The sub-
soil is brown clay loam about 21 inches thick. The sub-
stratum is light brownish gray clay loam about 10 inches
thick. Soft shale is at a depth of 33 inches.

Permeability is slow, and the available water capacity
is low. Surface runoff is medium, and the erosion hazard
is moderate. All of the acreage is rangeland that is uti-
lized by both livestock and wildlife. The cold climate and
short growing season limit the production of crops and of
introduced grasses.

Bluebunch wheatgrass, western wheatgrass, squirrel-
tail, and big sagebrush dominate the rangeland vegeta-
tion. Shrubby species become dominant as range condi-
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tion declines. Some pinyon and juniper may invade the
site.

Grazing management is needed to maintain the site.
Where shrubs have become dominant, brush manage-
ment may be needed. The site is too stony to be seeded
with a drill.

This unit provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are needed to protect the big game winter
range.

Fence posts and firewood can be cut where the wood-
land is dominantly pinyon pines and juniper. The low
available water holding capacity limits seedling survival.

Depth to bedrock, large stones, and the high shrink-
swell potential are the soil properties most limiting to
community development. Road design should provide
drainage outlets for surface runoff. Cut and fills should
be avoided to prevent soil slippage.

The capability subclass is Vllis.

27—Dahlquist-Stunner very cobbly loams, 3 to 15
percent slopes. These deep, well drained, gently slop-
ing to strongly sloping soils are on mountainsides, fans,
and toe siopes at elevations of 6,600 to 7,300 feet.
These soils formed in local alluvium and colluvium. The
average annual precipitation is about 11 to 14 inches,
the average annual air temperature is about 35 to 44
degrees F, the average annual summer air temperature
is about 62 degrees F, and the frost-free season is about
80 to 110 days.

These soils are found only in the southwestern part of
the county near Radium.

The Dahlquist soil occupies the side slopes and ter-
race positions and makes up about 50 percent of the
unit. The Stunner soil occupies the side slopes and
steeper fan parts of the landscape and makes up about
40 percent of the unit. Included in this unit are small
areas of Forelle loam and Boettcher stony loam. Also
included are a few small areas of Rock outcrop.

Typically the Dahlquist soil has a brown very cobbly
loam surface layer about 6 inches thick. The subsoil is
brown very cobbly sandy clay loam about 24 inches
thick. The substratum is very pale brown extremely
cobbly loam that extends to 60 inches or more (fig. 9).

Permeability is moderate. The available water capacity
is low. Surface runoff is medium, and the erosion hazard
is moderate. :

Typically the Stunner soil has a dark grayish brown
very cobbly loam surface layer about 6 inches thick. The
subsoil is brown to pale brown clay loam about 16
inches thick. The upper 10 inches of the substratum is
pale brown sandy clay loam. The lower part is very pale
brown, highly calcareous loam that extends to 60 inches
or more.
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Permeability is moderately slow. The available water
capacity is high. Surface runoff is medium, and the ero-
sion hazard is moderate.

Most of the acreage is rangeland and pinyon-juniper
woodland. Part of it is used for wildlife and recreation.
The cold climate and short growing season limit the
production of introduced grasses and of wood crops.

Bluebunch wheatgrass, western wheatgrass, squirrel-
tail, and big sagebrush dominate the rangeland vegeta-
tion. Shrubby species become dominant as range condi-
tion declines. Some pinyon and juniper may invade the
site.

Grazing management is needed to maintain the site.
Where shrubs have become dominant (fig. 10), brush
control may be needed for improvement. The site is
generally too steep and cobbly to be seeded.

This unit provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are needed to protect the big game winter
range.

Fence posts and firewood can be cut where the wood-
land is dominantly pinyon pine and juniper. The low avail-
able water holding capacity limits seedling survival. Large
stones is the feature most limiting to community develop-
ment. Cut and fill slopes should be designed to minimize
soil slippage.

The capability subclass is Vlis.

28—Dahlquist-Stunner very cobbly loams, 15 to 50
percent slopes. These deep, well drained, moderately
steep to steep soils are on mountainsides and terrace
slopes at elevations of 6,600 to 7,300 feet. They formed
in local alluvium and colluvium. The average annual pre-
cipitation is about 11 to 14 inches, the average annual
air temperature is about 35 to 44 degrees F, the average
annual summer air temperature is about 62 degrees F,
and the frost-free season is about 80 to 110 days. These
soils occur only in the southwestern part of the county
near Radium.

Dahlquist soil occupies the side slopes and terrace
positions and makes up about 50 percent of the unit.
The Stunner soil occupies the side slopes and steeper
parts of the landscape and makes up about 40 percent
of the unit. Included in this unit are small areas of Forelle
loam and Boettcher stony loam. Also included are a few
small areas of Rock outcrop.

Typically the Dahlquist soil has a brown very cobbly
loam surface layer about 6 inches thick. The subsoil is
brown very cobbly sandy clay loam about 24 inches
thick. The substratum is very pale brown extremely
cobbly loam that extends to 60 inches or more.

Permeability is moderate. The available water capacity
is low. Surface runoff is medium, and the erosion hazard
is moderate.

Typically the Stunner soil has a dark grayish brown
very cobbly loam surface layer about 6 inches thick. The
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subsoil is brown to pale brown clay loam about 16
inches thick. The upper 10 inches of the substratum is
pale brown sandy clay loam. The lower part is very pale
brown, highly calcareous loam that extends to 60 inches
or more.

Permeability is moderately slow. The available water
capacity is high. Surface runoff is medium, and the ero-
sion hazard is moderate.

Most of the acreage is rangeland and pinyon-juniper
woodland. Part of it is used for wildlife and recreation.
The cold climate and short growing season limit the
production of introduced grasses and of wood crops.

Bluebunch wheatgrass, western wheatgrass, squirrel-
tail, and big sagebrush dominate the rangeland vegeta-
tion. Shrubby species become dominant as range condi-
tion declines. Some pinyon and juniper may invade the
site.

Grazing management is needed to maintain the site.
Where shrubs have become dominant, brush control
may be needed to improve the condition of the site. The
site is too cobbly to be seeded with a drill.

This unit provides winter range for mule deer and elk.
Other wildlife include sage grouse, cottontail, jackrabbit,
and coyote. Managing livestock grazing and controlling
sagebrush are needed to protect the big game winter
range.

Fence posts and firewood can be cut where the wood-
land is dominantly pinyon pine and juniper. -The steep
slopes limit harvesting. The low available water capacity
limits seedling survival.

Steep slopes and large stones are the features most
limiting to community development. Cut and fill slopes
should be designed to minimize soil slippage. Adequate
surface drainage should be designed before road con-
struction.

The capability subclass is Vlis.

29—Forelle loam, 3 to 15 percent slopes. This
deep, well drained, gently sloping to strongly sloping soil
is on side slopes, foot slopes, and fans at elevations of
6,600 to 7,500 feet. It formed in local alluvium from
various sources of sedimentary material. The average
annual precipitation is about 11 to 14 inches, the aver-
age annual air temperature is about 42 to 46 degrees F,
the average summer air temperature is about 61 degrees
F, and the frost-free season is about 80 to 110 days.

Included in mapping are small areas of Stunner and
Dahlquist soils.

Typically the Forelle soil has a brown loam surface
layer about 5 inches thick. The subsoil is light yellowish
brown and pale brown sandy clay loam 28 inches thick.
The substratum is pale brown and very pale brown
sandy clay loam that extends to 60 inches or more.

Permeability is moderate. The available water capacity
is high. Surface runoff is medium, and the erosion hazard
is moderate.
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Most of the acreage is rangeland. Part of it is used as
recreation and wildlife. The cold climate and short grow-
ing season limit the production of grasses and of crops.

Rangeland vegetation on this site is dominated by
western wheatgrass, green needlegrass, and big sage-
brush. As range condition declines, grass production be-
comes lower and shrubs dominant.

Grazing management is needed to maintain range
condition. Brush control will improve range condition
where shrubs are dominant if there is enough grass to
respond. In areas where the grass is sparse, seeding is
needed. Suitable for seeding are Indian ricegrass, west-
ern wheatgrass, and pubescent wheatgrass. The seed
should be drilled into a firm seedbed.

This soil provides winter range for mule deer. Other
wildlife include sage grouse, jackrabbit, cottontail, and
coyote.

Grazing management and sagebrush control are
needed to protect big game winter range.

Low strength and shrink-swell potential are the soil
properties most limiting to community development.
Road design shouid provide adequate drainage for sur-
face runoff.

The capability subclass is Vle.

30—Forelle loam, 15 to 30 percent slopes. This
deep, well drained, moderately steep soil is on mountain-
sides, foot slopes, and fans at elevations of 6,600 to
7,600 feet. It formed in local alluvium from various
sources of sedimentary material. The average annual
precipitation is 11 to 14 inches, the average annual air
temperature is about 42 to 46 degrees F, the average
annual summer air temperature is about 61 degrees F,
and the frost-free period is about 80 to 110 days.

Included in mapping are small areas of Stunner and
Dahlquist soils. Also included are a few small areas of
Tolman stony loam and Rock outcrop.

Typically the Forelle soil has a brown loam surface
layer about 5 inches thick. The subsoil is light yellowish
brown and pale brown sandy ciay loam about 28 inches
thick. The substratum is pale brown and very pale brown
sandy clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more, and the available water capacity is
high. Surface runoff is medium, and the erosion hazard is
high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of grasses and of crops.

Rangeland vegetation is dominantly western wheat-
grass, green needlegrass, and big sagebrush. As range
condition declines, grass production decreases and
shrubs become dominant.

Grazing management is needed to maintain range
condition. Brush control will improve range condition
where shrubs are dominant if there is enough grass to
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respond. In areas where the grass is sparse, this site
can be seeded to adapted species.

This soil provides winter range for mule deer. Other
wildlife include sage grouse; jackrabbit, cottontail, and
coyote.

Grazing management and sagebrush control are nec-
essary for the big game winter range.

Steep slope, low strength, and the shrink-swell poten-
tial are the soil properties most limiting to community
development. Road design should provide adequate
drainage for surface runoff.

The capability subclass is Vle.

31—Frisco-Peeler gravelly sandy loams, 2 to 6 per-
cent slopes. These deep, well drained, gently sloping
to moderately sloping soils are on mountainsides, ridges,
and fans at elevations of 8,000 to 10,500 feet. They
formed in glacial drift. The average annual precipitation
is about 20 to 30 inches, the average annual air tem-
perature is about 32 to 40 degrees F, and the frost-free
season is about 30 to 60 days.

The Frisco soil occupies the sloping parts of the land-
scape and makes up about 65 percent of the unit. The
Peeler soil occupies the gently sloping or depressional
positions, and makes up about 25 percent of this unit.
The Frisco soil has a larger volume of coarse fragments
in the subsoil than the Peeler soil but is similar other-
wise. Small areas of Anvik loam, Youga loam, Grenadier
gravelly loam, Quander cobbly loam, and Cowdrey loam
make up about 10 percent of this unit. Also included are
a few small areas of Rock outcrop and Cumulic Crya-
quolls.

Typically the Frisco soil has a duff layer about 1 inch
thick consisting of needles and twigs. The subsurface
layer is pinkish gray gravelly sandy loam about 14 inches
thick. The subsoil is light brown very stony sandy clay
loam about 27 inches thick. The substratum is light
brown very stony sandy clay loam that extends to 60
inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is slow, and the erosion hazard
is slight.

Typically the Peeler soil has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is light gray gravelly sandy loam about 5
inches thick. The subsoil is brown and strong brown
gravelly sandy clay loam about 57 inches thick. The
substratum is yellowish brown gravelly sandy clay loam
that extends to 60 inches or more. :

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is slow, and the erosion hazard
is slight.

Most of the acreage is woodland. Part of it is used for
recreation, timber production, and wildlife. The cold cli-
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mate and short growing season limit the production of
introduced grasses and of wood crops.

The potential native vegetation is dominated by lodge-
pole pine, Engelmann spruce, scattered quaking aspen,
and a sparse understory of grasses, shrubs, and forbs.

This unit is suited to lodgepole pine. It produces about
40 to 50 cubic feet of wood per acre per year.

Thinning the stand provides poles for fences, corrals,
and power lines. The low water holding capacity of the
Frisco soil limits seedling survival.

This unit provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for mule deer and elk. Managing
the livestock grazing and the timber improves habitat for
the big game summer range.

Large stones is the feature most limiting to community
development. Road design should provide drainage out-
lets for surface runoff.

The capability subclass is Vle.

32—Frisco-Peeler gravelly sandy loams, 6 to 25
percent slopes. These deep, well drained, moderately
sloping to moderately steep soils are on mountainsides,
ridges, and fans at elevations of 8,000 to 10,500 feet.
They formed in glacial drift. The average annual precipi-
tation is about 20 to 30 inches, the average annual air
temperature is about 32 to 40 degrees F, and the frost-
free season is about 30 to 60 days.

The Frisco soil occupies the steeper parts of the land-
scape and makes up about 65 percent of the unit. The
Peeler soil occupies the concave and more gently slop-
ing positions and makes up about 25 percent of the unit.
The Frisco soil has a larger volume of coarse fragments
in the subsoil than the Peeler soil but is otherwise simi-
lar. Small areas of Anvik loam, Youga loam, Grenadier
gravelly loam, Quander stony loam, and Cowdrey loam
make up about 10 percent of this map unit.

Typically the Frisco soil has a duff layer about 1-inch
thick consisting of needles and twigs. The subsurface
layer is pinkish gray gravelly sandy loam about 14 inches
thick. The subsoil is light brown very stony sandy clay
loam about 27 inches thick. The substratum is a light
brown very stony sandy clay loam that extends to 60
inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is medium, and the erosion
hazard is moderate.

Typically the Peeler soil has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is light gray gravelly sandy loam about 5
inches thick. The subsoil is brown and strong brown
gravelly sandy clay loam about 52 inches thick. The
substratum is yellowish brown gravelly sandy clay loam
that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
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moderate. Surface runoff is medium, and the erosion
hazard is moderate.

Most of the acreage is woodland. Part of it is used for
timber production, recreation, and wildlife. The cold cli-
mate and short growing season limit the production of
introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, Engelmann spruce, scattered quaking aspen,
and a sparse understory of grasses, shrubs, and forbs
(fig. 11).

This unit is suited to lodgepole pine. It produces about
40 to 50 cubic feet of wood per acre per year. Thinning
the stand provides poles for fences, corrals, and power
lines. Care should be taken to prevent erosion of skid
trails and access roads. The low water holding capacity
of the Frisco soil limits seedling survival.

This unit provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for mule deer and elk. Managing
the livestock grazing and the timber can improve habitat
for the big game summer range.

Large stones and steep slopes are the features most
limiting to community development. Road design should
provide drainage outlets for surface runoff. Cut and fill
slopes should be avoided to prevent hillside slippage.

The capability subclass is Vle.

33--Frisco-Peeler gravelly sandy loams, 25 to 65
percent slopes. These deep, well drained, moderately
steep to very steep soils are on mountainsides, ridges,
and fans at elevations of 8,000 to 10,500 feet. They
formed in glacial drift. The average annual precipitation
is about 20 to 30 inches, the average annual air tem-
perature is about 32 to 40 degrees F, and the frost-free
season is about 30 to 60 days.

The Frisco soil occupies the steeper parts and stony
slopes. It makes up 65 percent of the unit. The Peeler
soil occupies the concave positions and makes up 25
percent of the unit. The Frisco soil has a larger volume
of coarse fragments in the subsoil than the Peeler soil,
but is similar otherwise. Small areas of Grenadier gravel-
ly loam, Quander stony loam, and Cowdrey loam make
up about 10 percent of this map unit. Also included are a
few small areas of Rock outcrop.

Typically the Frisco soil has a duff layer about 1 inch
thick consisting of needles and twigs. The subsurface
layer is pinkish gray gravelly sandy loam about 14 inches
thick. The subsoil is light brown very stony sandy clay
loam about 27 inches thick. The substratum is light
brown very stony sandy clay loam that extends to 60
inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is rapid, and the erosion
hazard is high.

Typically the Peeler soil has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
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face layer is light gray gravelly sandy loam about 5
inches thick. The subsoil is brown to strong brown grav-
elly sandy clay [oam about 52 inches thick. The substra-
tum is yellowish brown gravelly sandy clay loam that
extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is rapid, and the erosion
hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation, timber production, and wildlife. The cold cli-
mate and short growing season limit the production of
introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, subalpine fir, Engelmann spruce, scattered
quaking aspen, and a sparse understory of grasses,
shrubs, and forbs.

This unit is suited to lodgepole pine. It produces about
40 to 50 cubic feet of wood per acre per year. Thinning
the stand provides poles for fences, corrals, and power
lines. Care should be taken to prevent erosion of skid
trails and access roads. Steep slopes may limit the type
of equipment used in harvesting the timber.

This unit provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for mule deer and elk. Livestock
grazing management and timber management may im-
prove habitat for the big game summer range.

The steep slopes and large stones are the features
most limiting to community development. Road design
should provide drainage outlets for surface runoff. Cut
and fill slopes should be designed to minimize soil slip-
page.

The capability subclass is Vile.

34—Gateway loam, 6 to 15 percent slopes. This
moderately deep, well drained, moderately sloping to
strongly sloping soil is on mountainsides and ridges at
elevations of 8,000 to 9,500 feet. It formed in material
weathered from mudstone and shale. The average
annual precipitation is about 18 to 30 inches, the aver-
age annual air temperature is about 32 to 40 degrees F,
and the frost-free season is about 30 to 60 days.

Included in mapping are small areas of Cebone loam,
Cimarron loam, and Cowdrey loam. Also included are a
few small areas of Histic Cryaquolls, Cumulic Cryaquolls,
and Rock outcrop.

Typically the Gateway soil has a duff layer about 1
inch thick consisting of needles and twigs. The surface
layer is brown loam about 3 inches thick. The subsurface
layer is light gray loam about 5 inches thick. The subsoil
is brown and light brown clay about 22 inches thick.
Mudstone is at a depth of 30 inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. The available water capacity is low. Sur-
face runoff is medium, and the erosion hazard is moder-
ate.
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Most of the acreage is woodland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, quaking aspen, and a sparse understory of
grasses, forbs, and shrubs.

This soil is suited to lodgepole pine. It produces about
25 to 35 cubic feet of wood per acre per year. Thinnings
can be used for poles and firewood. Care should be
taken to prevent erosion of skid trails and roads.

Wildlife include mule deer, elk, blue grouse, snowshoe
hare, and black bear. Clear cut openings in the stand
increase production of shrubs, forbs, and grasses for
deer and elk in summer.

The depth to rock and the high shrink-swell potential
of the soil are the features most limiting to community
development. Cut and fill slopes should be kept to a
minimum to avoid hillside slippage.

The capability subclass is Vle.

35—Gateway loam, 15 to 50 percent slopes. This
moderately deep, well drained, moderately steep to
steep soil is on mountainsides and ridges at elevations
of 8,000 to 9,500 feet. It formed in material weathered
from mudstone and shale. The average annual precipita-
tion is about 18 to 30 inches, the average annual air
temperature is about 32 to 40 degrees F, and the frost-
free season is about 30 to 60 days.

Included in mapping are small areas of Cebone loam,
Cimarron loam, and Cowdrey foam. Also included are-a
few small areas of Rock outcrop.

Typically the Gateway soil has a duff layer about 1
inch thick consisting of needles and twigs. The surface
layer is brown loam about 3 inches thick. The subsurface
layer is light gray loam about 5 inches thick. The subsoil
is brown and light brown clay about 22 inches thick.
Mudstone is at a depth of 30 inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. The available water capacity is low. Sur-
face runoff is rapid, and the erosion hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. The. cold climate and short grow-
ing season limit the production of introduced grasses
and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, quaking aspen, and a sparse understory of
grasses, shrubs, and forbs.

This soil is suited to lodgepole pine. It produces about
30 to 40 cubic feet of wood per acre per year. Thinning
the stand provides poles and firewood. Care should be
taken to prevent the erosion of skid trails and roads. The
steep slopes make harvesting difficult.

Wildlife includes mule deer, elk, blue grouse, snow-
shoe hare, and black bear. Clear cut openings in the
stand increase production of shrubs, grasses, and forbs
for deer and elk in summer.



24

The depth to rock, the slope, and the high shrink-swell
potential are the soil properties most limiting to commu-
nity development. Cut and fill slopes should be avoided
to prevent hillside slippage. Road design should provide
drainage outlets for surface runoff.

The capability subclass is Vlle.

36—Grenadier gravelly loam, 15 to 55 percent
slopes. This deep, well drained, moderately steep to
steep soil is on mountainsides at elevations of 9,000 to
11,400 feet. It formed in glacial drift and in material
weathered from metamorphic rocks. The average annual
precipitation is about 20 to 30 inches, the average
annual air temperature is about 32 to 37 degrees F, and
the frost-free season is about 30 to 50 days.

Included in mapping are small areas of Frisco-Peeler
gravelly sandy loams. Also included are a few small
areas of Rock outcrop.

Typically the Grenadier soil has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is pink gravelly loam about 7 inches thick. The
subsoil is brown gravelly light sandy clay loam about 8
inches thick. The substratum is pale brown very stony
sandy loam that extends to 60 inches or more. This soil
is very strongly acid in the subsurface layer and strongly
acid below.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is low.
Surface runoff is medium, and the erosion hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation, wildlife, and limited timber production. The
cold climate and short growing season limit the produc-
tion of introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, subalpine fir, and a sparse understory of
grasses, shrubs, and forbs.

This soil is suited to lodgepole pine. It produces about
15 to 25 cubic feet of wood per acre per year. Steep
slopes limit the types of equipment used in harvesting.
Extreme care should be taken to prevent the erosion of
skid trails and roads. The low water holding capacity
limits seedling survival.

Wildlife includes mule deer, elk, blue grouse, and black
bear. Clear cut openings in the stand increase produc-
tion of shrubs, grasses, and forbs for deer and elk in
summer.

The steep slopes and small stones are the soil proper-
ties most limiting to community development. Road
design should provide drainage outlets for surface runoff.

The capability subclass is Vlle.

37—Harsha loam, 0 to 6 percent slopes. This deep,
well drained, nearly level to moderately sloping soil is on
fans and terraces at elevations of 7,500 and 8,500 feet.
It formed in local alluvium from sedimentary rock. The
average annual precipitation is about 11 to 14 inches,
the average annual air temperature is about 37 to 42
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degrees F, and the frost-free season is about 35 to 75
days.

Included in mapping are small areas of Leavitt loam,
Roxal loam, Quander cobbly loam, Rogert gravelly sandy
loam, and Tamp gravelly sandy loam. Also included are
a few small areas of soils that have layers of concentrat-
ed lime and similar soils that have weak subsoil develop-
ment.

Typically the surface layer of the Harsha soil is dark
grayish brown loam about 5 inches thick. The upper 28
inches of the subsoil is light brown and very pale brown
clay loam. The lower 7 inches is light yellowish brown
foam. The substratum is light yellowish brown loam that
extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Surface runoff is slow, and the erosion hazard is
slight.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. A small acreage is irrigated and
used for hay.

The cold climate and short growing season limit the
production of introduced grasses and preclude the use
of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is essential. Brush control is
needed if there is enough grass to respond. In areas
where the grass is sparse, seeding is needed. Suitable
for seeding are Indian ricegrass, western wheatgrass,
streambank wheatgrass, thickspike wheatgrass, pubes-
cent wheatgrass, crested wheatgrass, and Russian wil-
drye. The seed should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Livestock grazing management and sage-
brush control are needed to protect big game winter
range.

The low strength and the shrink-swell potential are the
soil properties most limiting to community development.

The capability subclass is Vle.

38-—Harsha loam, 6 to 15 percent slopes. This
deep, well drained, moderately sloping to strongly slop-
ing soil is on mountainsides, fans, and terraces at eleva-
tions of 7,500 to 8,500 feet. It formed in local alluvium
from sedimentary rocks. The average annual precipita-
tion is about 11 to 14 inches, the average annual air
temperature is about 37 to 42 degrees F, and the frost-
free season is about 35 to 75 days.

Included in mapping are small areas of Leavitt loam,
Roxal loam, Rogert gravelly sandy loam, and Tamp grav-
elly sandy loams. Also included are a few small areas of
soils that have concentrated lime and similar soils that
have weak subsoil development.
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Typically the surface layer of the Harsha soil is dark
grayish brown loam about 5 inches thick. The upper 28
inches of the subsoil is light brown and very pale brown
clay loam. The lower 7 inches is light yellowish brown
loam. The substratum is light yellowish brown loam that
extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Surface runoff is medium, and the erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Brush control is needed if there is enough
grass to respond. In areas where the grass is sparse,
seeding is needed. Suitable for seeding are Indian rice-
grass, western wheatgrass, streambank wheatgrass,
thickspike wheatgrass, pubescent wheatgrass, crested
wheatgrass, and Russian wildrye. The seed should be
drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Livestock grazing management and sage-
brush control are needed to protect the big game winter
range and sage grouse habitat.

The low strength and the shrink-swell potential are the
soil properties most limiting to community development.
Road design should provide drainage outlets for surface
runoff.

The capability subclass is Vle.

39—Harsha loam, 15 to 50 percent slopes, eroded.
This deep, well drained, moderately steep to steep soil is
on mountainsides and fans at elevations of 7,500 to
8,500 feet. It formed in local alluvium from sedimentary
rocks. The average annual precipitation is about 11 to 14
inches, the average annual air temperature is 37 to 42
degrees F, and the frost-free season is about 35 to 75
days.

Included in mapping are small areas of Leavitt loam,
Roxal loam, Rogert loam, and Tamp gravelly sandy
loams. Also included are a few small areas of Cryorth-
ents, Rock outcrop, soils that have layers of concentrat-
ed lime, and similar soils that have weak subsoil devel-
opment.

Typically the surface layer of the Harsha soil is dark
grayish brown loam about 2 inches thick. The upper 28
inches of the subsoil is light brown to very pale brown
clay loam. The lower 7 inches is light yellowish brown
loam. The substratum is light yellowish brown loam that
extends to 60 inches or more. Erosion has removed all
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the surface layer in some areas, and the soil is shallow
in other areas.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Surface runoff is rapid, and the erosion hazard is
high.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Wheatgrass, needleandthread, Indian ricegrass, and
junegrass dominate the rangeland vegetation. As range
condition deteriorates, production of these grasses de-
creases.

Grazing management and deferred grazing are needed
to maintain and improve range condition. The site is too
steep to be seeded.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are needed to protect the big game winter
range and sage grouse habitat.

Steep slopes, the shrink-swell potential, and low
strength are the soil properties most limiting to communi-
ty development. Road design should provide drainage
outlets for surface runoff.

The capability subclass is Vlle.

40—Harsha cobbly loam, 15 to 50 percent slopes.
This deep, well drained, moderately steep to steep soil is
on mountainsides and alluvial fans at elevations of 7,500
to 8,500 feet. It formed in alluvial material from sedimen-
tary parent material. The average annual precipitation is
about 11 to 14 inches, the average annual air tempera-
ture is about 37 to 42 degrees F, and the frost-free
season is about 35 to 75 days.

Small areas of Leavitt loam, Quander stony loam, and
Tamp gravelly sandy loam are included in the map unit.

Typically the surface layer of the Harsha soil is a dark
grayish brown cobbly loam about 5 inches thick. The
upper 28 inches of the subsoil is a light brown and very
pale brown clay loam. The lower 7 inches is light yellow-
ish brown loam. The substratum is light yellowish brown
loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is’
high. Surface runoff is rapid, and the erosion hazard is
high.

Much of the acreage is in rangeland. Part of it is used
for wildlife and recreation. The cold climate and short
growing season limit the production of introduced
grasses.

Rangeland vegetation is dominantly bluebunch wheat-
grass, ldaho fescue, muttongrass, big sagebrush, and
bitterbrush. As the range condition deteriorates, low
quality shrubs become dominant.
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Grazing management and deferred grazing improve
depleted rangeland. This site cannot be seeded because
of the steep slopes and the stones.

This soil is used as rangeland and as wildlife habitat. It
provides fair habitat for mule deer, jackrabbit, coyote,
and sage grouse.

Steep slopes, the shrink-swell potential, and low
strength are the soil properties most limiting to communi-
ty development.

The capability subclass is Vlis.

41—Histic Cryaquolls, nearly level. Histic Cryaquolls
are poorly drained soils on flood plains adjacent to
mountain streams at elevations of 9,000 to 11,500 feet.
They formed in alluvium. The annual precipitation is 20
to 30 inches, the average annual air temperature is 36 to
42 degrees F, and the frost-free season is 20 to 70
days. The water table is at or near the surface most of
the year.

Histic Cryaquolls have an 8- to 14-inch layer of peat at
 the surface. The next layer is dark colored and is 10
inches or more thick. The texture throughout the profile
ranges from sandy loam to clay and is commonly strati-
fied.

Surface runoff is slow. The erosion hazard is slight.
Shallow ponding occurs in May, June, and July.

Included in mapping are small areas of similar soils
that do not have a layer of peat at the surface. Similar
soils that do not have a dark colored surface layer and
areas of Cumulic Cryaquolls are also included.

If this unit is grazed, fencing is needed.

Rangeland vegetation is dominantly tufted hairgrass,
sedges, and rushes (fig. 12). The average annual pro-
duction is about 1,500 pounds. As range condition de-
clines, shrubs and forbs become abundant along with
introduced grasses, such as timothy, smooth brome,
redtop, Kentucky bluegrass, and orchardgrass, that are
not native to the area.

If plants become rootbound, production decreases.
Ripping or breaking up the dense root growth restores
plant vigor.

If the plant cover is sparse, seeding is needed. Suit-
able for seeding are slender wheatgrass, smooth brome,
timothy, Kentucky bluegrass, and Garrison creeping fox-
tail. The seed should be drilled into a firm seedbed.
Deep plowing is needed to mix the peat layer with the
mineral soil.

Most of the acreage is used by wildlife. A small part is
used for recreation. The cold climate, short growing
season, seasonal flooding, and high water table preclude
the use of this unit as cropland and recreation homesite
subdivisions. Appropriate areas can be reserved for
sports, fishing, and other recreation.

An onsite investigation is needed before planning con-
struction because of the wide variation of soil properties.
Flood protection measures should be designed to con-
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trol, at least, 100-year storms. Adequate drainage is
needed for most land uses.

Wetland wildlife, such as mallard, teal, and various
shore birds, are attracted to this unit, which is typically
wet and produces an abundance of wetland vegetation.
Other wildlife include beaver, mink, and muskrat. The
numbers can be further increased if shallow water devel-
opments are constructed and the natural plant cover is
allowed to develop. This unit is also valuable as big
game winter range. The wetlands can be improved by
managing livestock grazing, fencing to control livestock,
preventing fires, and preventing the drainage of wet-
lands.

The capability subclass is Vilw, and the range site is
Mountain Meadow.

42—Irigul channery loam, 6 to 30 percent slopes.
This shallow, well drained, moderately sloping to moder-
ately steep soil is on mountainsides at elevations of
8,000 to 9,000 feet. It formed in material weathered from
slate. The average annual precipitation is about 15 to 18
inches, the average annual air temperature is about 37
to 42 degrees F, and the frost-free season is about 30 to
60 days.

Included in mapping are small areas of Woodhall loam
and Quander stony loam. Also included are a few small
areas of Rock outcrop.

Typically the Irigul soil has a dark grayish brown chan-
nery loam surface layer about 6 inches thick. The lower
2 inches of the surface layer is brown very channery
loam. Slate is at a depth of about 8 inches.

Permeability is moderate. The effective rooting depth
is only 5 to 20 inches. The available water capacity is
very low. Surface runoff is medium, and the erosion
hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as croptand.

Western wheatgrass, needlegrass, bluegrass, and big
sagebrush dominate the rangeland vegetation. Shrubs
become dominant as range condition deteriorates.

Grazing management and deferred grazing maintain
the range condition. If shrubs are dominant, brush con-
trol is needed. The soil is very poorly suited to seeding
because it is droughty.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect the big game range.

Depth to rock is the soil property most limiting to
community development.

The capability subclass is Vlle.

43—Lake Creek loam, 15 to 50 percent slopes. This
moderately deep, well drained, moderately steep to
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steep soil is on mountainsides and ridges at elevations
of 8,500 to 9,500 feet. It formed in material weathered
from sandstone. The average annual precipitation is
about 18 to 25 inches, the average annual air tempera-
ture is about 32 to 40 degrees F, and the frost-free
season is about 30 to 50 days.

Included in mapping are small areas of Uinta sandy
loam, Leadville stony loam, and Woodhall loam. Also
included are a few small areas of Rock outcrop.

Typically the Lake Creek soil has a duff layer of nee-
dles and twigs about 1 inch thick. The subsurface layer
is pink loam about § inches thick. The subsoil is reddish
yellow, very stony sandy clay loam about 30 inches
thick. Sandstone is at a depth of about 35 inches.

Permeability is moderate. The effective rooting depth
is 20 to 40 inches. The available water capacity is low.
Surface runoff is medium, and the erosion hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, some quaking aspen, and a sparse understory
of grasses, forbs, and shrubs.

This soil is suited to lodgepole pine. It produces about
20 to 35 cubic feet of wood per acre per year. Thinning
the stand provides poles and firewood. Extreme care is
needed to prevent the erosion of skid trails and roads.
Excessive slope limits the types of equipment used in
harvesting. The low water holding capacity limits seed-
ling survival.

Wildlife include deer, elk, blue grouse, snowshoe hare,
and black bear. Clear cut openings in the timber in-
crease the production of shrubs, grasses, and forbs for
deer and elk in summer.

Depth to rock, large stones, and slope are the soil
properties most limiting to community development. Cut
and fill slopes should be kept to a minimum to avoid
hillside slippage. Road design should provide drainage
outlets for surface runoff.

The capability subclass is Vlle.

44—Leadville stony loam, 15 to 50 percent slopes.
This deep, well drained, moderately steep to steep soil is
on mountainsides and ridges at elevations of 8,500 to
9,500 feet. It formed in material weathered from sand-
stone. The average annual precipitation is about 18 to
25 inches, the average annual air temperature is about
32 to 40 degrees F, and the frost-free season is about
30 to 50 days.

Included in mapping are small areas of Lake Creek
loam, Uinta sandy loam, and Upson stony sandy loam.
Also included are a few small areas of Rock outcrop.

Typically the Leadville soil has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is pink stony loam about 11 inches thick. The
upper 8 inches of the subsoil is reddish brown stony
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loam. The lower 24 inches is red extremely stony clay
loam. The substratum is red extremely stony loam that
extends to 60 inches or more.

" Permeability is moderate. The available water capacity
is moderate. Surface runoff is medium, and the erosion
hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine and a sparse understory of grasses, shrubs,
and forbs.

Leadville soils are suited to lodgepole pine. It pro-
duces about 25 to 35 cubic feet of wood per acre per
year. Thinning the stand provides poles for fences, cor-
rals, and power lines. Care is needed to prevent erosion
of skid trails and access roads.- The low water holding
capacity limits seedling survival.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. it also
provides summer range for mule deer and elk. Managing
livestock grazing and timber improves habitat for the big
game summer range.

Large stones and steep slopes are the soil properties
most limiting to community development. Road design
should provide drainage outlets for surface runoff.

The capability subclass is Vlle. "

45—Leavitt loam, 0 to 6 percent slopes. This deep,
well drained, nearly level to moderately sloping soil is on
fans at elevations of 7,500 to 8,500 feet. It formed in
local alluvium from sedimentary rock. The average
annual precipitation is about 14 to 18 inches, the aver-
age annual air temperature is about 37 to 42 degrees F,
and the frost-free season is about 35 to 75 days.

Small areas of Harsha loam, Roxal loam, Lymanson
loam, and Tine gravelly sandy loam are included in map-
ping. :

Typically the Leavitt soil has a grayish brown loam
surface layer about 6 inches thick. The subsoil is brown
clay loam about 28 inches thick. The substratum is pale
brown clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Surface runoff is slow, and the erosion hazard is
low.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Wheatgrass, muttongrass, Idaho fescue, and big sage-
brush are dominant in rangeland vegetation.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. If shrubs have become domi-
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nant, brush control is needed. If the site is in poor condi-
tion, seeding may be needed. Arizona fescue, big blue-
grass, slender wheatgrass, smooth brome, western
wheatgrass, and intermediate wheatgrass are suitable for
seeding. The seed should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Livestock grazing management and sage-
brush control are necessary to protect the big game
winter range.

The low strength and high shrink-swell potential are
the soil properties most limiting to community develop-
ment.

The capability subclass is Vle.

46—Leavitt loam, 6 to 15 percent slopes. This deep,
well drained, moderately sloping to strongly sloping soil
is on fans and terraces at elevations of 7,500 to 8,500
feet. It formed in local alluvium from sedimentary rock.
The average annual precipitation is about 14 to 18
inches, the average annual air temperature is about 37
to 42 degrees F, and the frost-free season is about 35 to
75 days.

Small areas of Harsha loam, Roxal loam, Lymanson
loam, and Tine cobbly loam are included in mapping.

Typically the Leavitt soil has a grayish brown loam
surface layer about 6 inches thick. The subsoil is brown
clay loam about 28 inches thick. The substratum is pale
brown clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Surface runoff is slow, and the erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Wheatgrass, muttongrass, ldaho fescue, and big sage-
brush are dominant in the rangeland vegetation.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. If shrubs are dominant, brush
control is needed. If the site is in poor condition, seeding
may be needed. Arizona fescue, big bluegrass, slender
wheatgrass, smooth brome, western wheatgrass, and in-
termediate wheatgrass are suitable for seeding. The
seed should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cotiontail,
and coyote. Livestock grazing management and sage-
brush control are necessary to protect the big game
winter range.

The low strength, the shrink-swell potential, and the
slopes are the features most limiting to community devel-
opment. Road design should provide drainage outlets for
surface runoff.
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The capability subclass is Vle.

47—Leavitt loam, 15 to 55 percent slopes. This
deep, well drained, moderately steep to steep soil is on
mountainsides at elevations of 7,500 to 8,500 feet. It
formed in local alluvium from sedimentary rock. The
average annual precipitation is about 14 to 18 inches,
the average annual air temperature is about 37 to 42
degrees F, and the frost-free season is about 35 to 75
days.

Small areas of Harsha loam, Roxal loam, Lymanson
loam, and Tine cobbly sandy loam are included in map-
ping.

Typically the Leavitt soil has a grayish brown loam
surface layer about 6 inches thick. The subsoil is brown
clay loam about 28 inches thick. The substratum is pale
brown clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Surface runoff is medium, and the erosion hazard is
high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly western wheat-
grass, muttongrass, Idaho fescue, and big sage.

Grazing management is needed to maintain range
condition. If woody shrubs have become dominant, brush
control is needed. The site is generally too steep to be
seeded with a drill.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Livestock grazing management and sage-
brush control are necessary to protect the big game
winter range.

The steep siope is the soil feature most limiting to
community development. Road design should provide
drainage outlets for surface runoff.

The capability subclass is Vlle.

48—Il.eighcan gravelly sandy loam, 15 to 70 per-
cent slopes. This deep, well drained, moderately steep
to very steep soil is on mountainsides and ridges at
elevations of 9,500 to 11,400 feet. In a few small areas
the slope is steeper than 70 percent. This soil formed in
material weathered from granite, gneiss, and metamor-
phic schist. The average annual precipitation is about 28
to 36 inches, the average annual air temperature is
about 32 to 37 degrees F, and the frost-free season is
about 10 to 50 days.

Small areas of Upson stony sandy loam, Scout cobbly
sandy loam, and Newcomb gravelly sandy loam are in-
cluded in mapping. A few small areas of Cryaquepts are
also included.

Typically the Leighcan soil has a duff layer about 2
inches thick of needles, twigs, and leaves. It has a sub-
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surface layer of pinkish gray gravelly sandy loam about 5
inches thick. The subsoil is brown very cobbly sandy
loam about 20 inches thick. The substratum is very
cobbly loamy sand to 60 inches or more.

Permeability is moderately rapid. The available water
capacity is low. Surface runoff is slow, and the erosion
hazard is slight.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. The cold climate, steep slopes,
and short growing season limit the production of intro-
duced grasses and of wood crops.

The potential native vegetation is dominantly Engel-
mann spruce, scattered lodgepole pine, and a sparse
understory of grasses, shrubs, and forbs.

This Leighcan soil is suited to Engelmann spruce. In
an Engelmann spruce stand, it produces about 55 to 65
cubic feet of wood per acre per year. In a lodgepole pine
stand, it produces about 40 to 50 cubic feet of wood per
acre per year. Timber harvesting and equipment are lim-
ited by steep slopes. Care is needed to prevent erosion
on skid trails and access roads.

Wildlife include snowshoe hare, blue grouse, and black
bear. The soil also provides summer range for mule deer
and elk. Managing livestock grazing and timber improves
habitat on the big game summer range.

The steep slopes is the soil feature most limiting to
community development.

The capability subclass is Vlle.

49—Leighcan bouldery sandy loam, 15 to 70 per-
cent slopes. This deep, well drained, moderately steep
to very steep soil is on mountainsides and ridges at
elevations of 9,500 to 11,400 feet. In a few small areas
" the slope is steeper than 70 percent. This soil formed in
material weathered from granite, gneiss, and metamor-
phic schist. The average annual precipitation is about 28
to 36 inches, the average annual air temperature is
about 32 to 37 degrees F, and the frost-free season is
about 10 to 50 days.

Small areas of Upson stony sandy loam, Scout cobbly
sandy loam, and Newcomb gravelly sandy loam are in-
cluded in mapping. A few small areas of Cryaquepts are
also included.

Typically the Leighcan soil has a duff layer about 2
inches thick of needles, twigs, and leaves. The subsur-
face layer is pinkish gray bouldery sandy loam about 5
inches thick. The subsoil is brown very bouldery sandy
loam about 20 inches thick. The substratum is very boul-
dery loamy sand that extends to 60 inches or more.

Permeability is moderately rapid. The available water
capacity is low. Surface runoff is slow, and the erosion
hazard is slight.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. The cold climate, steep slopes,
and short growing season limit the production of intro-
duced grasses and of wood crops.
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The potential native vegetation is dominantly Engel-
mann spruce, some scattered lodgepole pine (fig. 13),
and a sparse understory of grasses, shrubs, and forbs.

This Leighcan soil is suited to Engelmann spruce. In
an Engelmann spruce stand, it produces about 55 to 65
cubic feet of wood per acre per year. In a lodgepole pine
stand, it produces about 40 to 50 cubic feet of wood per
acre per year.

Timber harvesting and equipment are limited by steep
slopes and boulders. Care is needed to prevent erosion
on skid trails and access roads.

Wildlife include snowshoe hare, blue grouse, and black
bear. This soil provides summer range for mule deer and
elk. Managing livestock grazing and timber improves the
habitat on the big game summer range.

The steep slopes and large stones are the soil fea-
tures most limiting to community development.

The capability subclass is Vllis.

50—Lymanson loam, 6 to 15 percent slopes. This
moderately deep, well drained, moderately sloping to
strongly sloping soil is on mountainsides at elevations of
8,000 to 9,000 feet. It formed in material weathered from
limestone. The average annual precipitation is about 15
to 18 inches, the average annual air temperature is
about 37 to 42 degrees F, and the frost-free season is
about 30 to 60 days.

Included in mapping are small areas of Leavitt loam
and Roxal loam. Also included are a few small areas of
Cryorthents, Rock outcrop, and areas of similar soil that
has bedrock at a depth of 10 to 20 inches.

Typically the Lymanson soil has a dark grayish brown
loam surtace layer about 2 inches thick. The subsoil is
grayish brown clay loam about 22 inches thick. The sub-
stratum is light grayish brown clay loam about 2 inches
thick. Limestone is at a depth of about 26 inches.

Permeability is moderate. The effective rooting depth
is 20 to 40 inches. The available water capacity is low.
Surface runoff is medium, and the erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. When range condition is poor, brush cnntrol is
needed if there is enough grass to respond. In areas
where the grass is sparse, seeding is needed. Suitable
for seeding are Indian ricegrass, western wheatgrass,
streambank wheatgrass, thickspike wheatgrass, pubes-
cent wheatgrass, crested wheatgrass, and Russian wil-
drye. The seed should be drilled into a firm seedbed.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
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cottontail, jackrabbit, and coyote. Livestock grazing man-
agement and sagebrush control are necessary to protect
the big game range.

Depth to rock is the soil property most limiting to
community development.

The capability subclass is Vle.

51—Lymanson loam, 15 to 40 percent slopes. This
moderately deep, well drained, moderately steep to
steep soil is on mountainsides at elevations of 8,000 to
9,000 feet. It formed in material weathered from lime-
stone. The average annual precipitation is about 15 to
18 inches, the average annual air temperature is about
37 to 42 degrees F, and the frost-free season is about
30 to 60 days.

Small areas of Leavitt loam and Roxal loam are includ-
ed in mapping. Also included are a few small areas of
Cryorthents and Rock outcrop, and areas of similar soils
that have bedrock at 10 to 20 inches.

Typically the surface layer of the Lymanson loam is
dark grayish brown loam about 2 inches thick. The sub-
soil is grayish brown clay loam about 22 inches thick.
The substratum is light grayish brown clay loam about 2
inches thick. Limestone is at a depth of about 26 inches.

Permeability is moderate. The effective rooting depth
is 20 to 40 inches. The available water capacity is mod-
erate. Surface runoff is medium, and the erosion hazard
is high. '

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Where range condition is poor, brush control is
needed. The site is too steep to be seeded with a drill.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
cottontail, jackrabbit, and coyote. Livestock grazing man-
agement and sagebrush control are necessary to protect
big game range.

Steep slopes, low strength, and depth to rock are the:
soil properties most limiting to community development.
Cut and fill slopes should be designed to minimize soil
slippage. Road design should provide drainage outlets
for surface runoff.

The capability subclass is Vlle.

52—Mayoworth clay loam, 6 to 15 percent slopes.
This moderately deep, well drained, moderately sloping
to strongly sloping soil is on mountainsides at elevations
of 8,000 to 9,000 feet. It formed in material weathered
from shale. The average annual precipitation is about 14
to 18 inches, the average annual air temperature is
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about 37 to 42 degrees F, and the frost-free season is
about 35 to 75 days.

Small areas of Cimarron loam, Cebone loam, and
Waybe clay loam are included in mapping.

Typically the surface layer of the Mayoworth soil is
dark grayish brown clay loam about 10 inches thick. The
subsoil is light yellowish brown clay about 14 inches
thick. The substratum is light yellowish brown clay about
4 inches thick. Shale bedrock is at a depth of about 28
inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. The available water capacity is low. Sur-
face runoff is rapid, and erosion hazard is moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

The dominant rangeland vegetation is western wheat-
grass, letterman needlegrass, muttongrass, and big sa-
gebrush. As range condition deteriorates, woody shrubs
and forbs increase.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. Where shrubs are dominant,
brush control is needed to improve range condition. In
areas where the grass is sparse, seeding is needed.
Suitable for seeding are intermediate wheatgrass, west-
ern wheatgrass, smooth brome, slender wheatgrass, Ari-
zona fescue, and Indian ricegrass. The seed should be
drilled into a firm seedbed.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect big game range.

Depth to rock and the high shrink-swell potential are
the soil properties most limiting to community develop-
ment. Cut and fill slopes should be avoided to prevent
hillside slippage.

The capability subclass is Vle.

53—Mayoworth clay loam, 15 to 50 percent slopes.
This moderately deep, well drained, moderately steep to
steep soil is on mountainsides at elevations of 8,000 to
9,000 feet. It formed in material weathered from shale.
The average annual precipitation is about 14 to 18
inches, the average annual air temperature is about 37
to 42 degrees F, and the frost-free season is about 35 to
75 days.

Small areas of Cimarron loam, Cebone loam, and
Waybe clay loam are included in mapping.

Typically the surface layer of the Mayoworth soil is
dark grayish brown clay loam about 10 inches thick. The
subsoil is light yellowish brown clay about 14 inches
thick. The substratum is light yellowish brown clay about
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4 inches thick. Shale bedrock is at a depth of about 28
inches.

Permeability is slow. The effective rooting depth is 20
to 40 inches. The available water capacity is low. Sur-
face runoff is rapid, and the erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Western wheatgrass, letterman needlegrass, mutton-
grass, and big sagebrush dominate the rangeland vege-
tation. Shrubs become dominant over an extremely
sparse stand of grass as range condition declines.

Grazing management is essential for the maintenance
of this site. Brush control is needed to improve range
condition if there are still remnants of native grass. The
site is too steep to be seeded with a drill.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect big game range and sage grouse habitat.

Depth to rock, the shrink-swell potential, and the slope
are the soil properties most limiting to community devel-
opment. Cut and fill slopes should be avoided to prevent
hillside slippage. Road design should provide drainage
outlets for surface runoff.

The capability subclass is Vile.

54—Meredith extremely stony sandy loam, 50 to
70 percent slopes. This deep, well drained, very steep
soil is on alpine slopes at elevations of 11,400 to 13,500
feet. It formed in residuum from granite, gneiss, schist,
and other metamorphic material. The average annual
precipitation is about 35 inches, the average annual air
temperature is about 28 degrees F, and the average
frost-free season is about 0 to 10 days.

Included in this unit are small areas of Bross-Mirror
extremely stony sandy loams and Pergelic Cryorthents-
Rock outcrop complex.

Typically the surface layer of the Meredith soil is gray-
ish brown, very strongly acid, extremely stony sandy
loam about 9 inches thick. The subsoil is very pale
brown and reddish yellow very strongly acid, very gravel-
ly loam about 8 inches thick. The substratum is very pale
brown, very strongly acid, very gravelly coarse sandy
loam about 8 inches thick. Fragmental accumulations of
fractured bedrock are at a depth of 26 inches.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low. In
areas where the natural cover has been disturbed, sur-
face runoff is rapid and the erosion hazard is high.

This soil provides wildlife habitat, is a source of water,
and has esthetic value. In a few areas, it is used as
rangeland. ‘
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Rangeland vegetation is dominantly kobresia, blue-
grass, and wheatgrass. As range condition deteriorates,
ground cover, plant vigor, and production decline.

Grazing management is essential on this site because
it is extremely fragile. Because the site is too steep to be
seeded, deferred grazing is the only means of improving
the range.

This soil provides summer range for elk, mule deer,
bighorn sheep, and Rocky Mountain goat. Other wildlife
include marmot, pika, and ptarmigan.

The soils in this unit are severely limited for all uses
because they are extremely fragile and have large
stones on the surface. This unit is extremely difficuit to
reclaim and stabilize if the vegetation is disturbed.

The capability subclass is Vlls.

55—Mord loam, 3 to 15 percent slopes. This deep,
well drained, gently sloping to strongly sloping soil is on
mountainsides at elevations of 8,500 to 9,500 feet. The
average annual precipitation is about 18 to 22 inches,
the average annual air temperature is about 35 to 40
degrees F, and the frost-free season is about 30 to 50
days.

Small areas of Cowdrey loam, Mulstay stony loam,
Cimarron loam, and Sudduth loam are included in map-
ping.

Typically the Mord soil has a surface layer of dark gray
loam about 13 inches thick. The subsurface layer is very
pale brown very fine sandy loam about 5 inches thick.
The subsoil is yellowish brown gravelly heavy clay loam
about 37 inches thick. The substratum is light yellowish
brown gravelly clay that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Surface runoff is slow, and the erosion hazard is moder-
ate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage has an overstory
of quaking aspen. The cold climate and short growing
season limit the production of introduced grasses and
preclude the use of this soil as cropland.

Thurber fescue and wheatgrass dominate the range-
land vegetation. As range condition deteriorates, woody
shrubs become dominant.

Grazing management maintains the condition of this
site. Periodic deferred grazing until the dominant grasses
have produced seed will greatly improve plant vigor. The
site can be seeded if it is in poor condition. Smooth
brome, big bluegrass, Kentucky bluegrass, Arizona
fescue, slender wheatgrass, and western wheatgrass are
suitable for seeding. The seed should be drilled into a
firm seedbed.

This soil provides habitat for woodland wildlife such as
blue grouse, snowshoe hare, and black bear (fig. 14). It
also provides summer range for elk and mule deer. Man-
aging livestock grazing and timber improves the habitat
in big game summer range.
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In areas where the woodland is dominantly quaking
aspen, this soil produces about 40 to 50 cubic feet of
wood per acre per year. Care in harvesting is needed
when the soil is wet.

The high shrink-swell potential is the soil property
most limiting to community development. Slow perme-
ability is also a limitation if this soil is used for septic
tank absorption fields. Road design should provide for
adequate control of surface runoff.

The capability subclass is Vle.

56—Mord loam, 15 to 30 percent siopes. This deep,
well drained, moderately steep to steep soil is on moun-
tainsides at elevations of 8,500 to 9,500 feet. It formed
in glacial drift from mixed rock sources. The average
annual precipitation is about 18 to 22 inches, the aver-
age annual air temperature is about 35 to 40 degrees F,
and the frost-free season is about 30 to 50 days.

Small areas of Cowdrey loam, Mulstay stony loam,
Cimarron loam, and Sudduth loam are included in map-
ping.

Typically the Mord soil has a surface layer of dark gray
loam about 13 inches thick. The subsurface layer is very
pale brown, very fine sandy loam about 5 inches thick.
The subsoil is yellowish brown, gravelly heavy clay loam
about 37 inches thick. The substratum is light yellowish
brown gravelly clay that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Surface runoff is medium, and the erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage has an overstory
of quaking aspen. The cold climate and short growing
season limit the production of introduced grasses and
preclude the use of this soil as cropland.

Rangeland vegetation is domimantly Thurber fescue
and wheatgrass. As range condition deteriorates, woody
shrubs become dominant.

Grazing management can maintain the condition of
this site. Periodic deferred grazing until the dominant
grasses have produced seed will greatly improve plant
vigor. This site is too steep to be seeded with a drill.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, and black bear. It also
provides summer range for elk and mule deer. Managing
livestock grazing and timber improves habitat in the big
game summer range.

In areas where the woodland is dominantly quaking
aspen, this soil produces about 35 to 45 cubic feet of
wood per acre per year. Steep slopes make harvesting
difficult. Special attention is needed to keep soil erosion
to a minimum during harvesting.

The high shrink-swell potential and steep slopes are
the soil properties most limiting to community develop-
ment. Slippage may occur if the soil becomes saturated
or stressed. Cut and fill slopes should be avoided to
prevent hillside slippage.
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The capability subclass is Vlle.

57—Muistay stony loam, 10 to 50 percent slopes.
This deep, well drained, strongly sloping to steep soil is
on mountainsides at elevations of 8,000 to 9,000 feet. It
formed in basalt overflow and material weathered from
shale. The average annual precipitation is about 14 to 18
inches, the average annual air temperature is about 35
to 40 degrees F, and the frost-free season is about 30 to
60 days.

Small areas of Harsha loam, Clayburn loam, and Mord
loam are included in mapping. Aiso included are a few
small areas of Cryorthents and Rock outcrop.

Typically the surface layer of this Mulstay soil is gray-
ish brown stony loam about 4 inches thick. The upper 17
inches of the subsoil is pale brown heavy clay loam. The
lower 39 inches is a buried subsoil of light yellowish
brown clay loam. The substratum is light yellowish brown
clay loam that extends to 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Surface runoff is medium, and the erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Western wheatgrass, letterman needlegrass, mutton-
grass, and big sagebrush dominate the rangeland vege-
tation. Woody shrubs become dominant as range condi-
tion declines.

Grazing management is essential for the maintenance
of this site. Brush control is needed to improve range
condition if there are still remnants of native grass. This
site is generally too stony to be seeded with a drill.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Livestock grazing man-
agement and sagebrush control are necessary to protect
the big game range.

Steep slopes and the high shrink-swell potential are
the features most limiting to community development.
Cut and fill slopes should be avoided to prevent hillside
slippage. Road design should provide drainage outlets
for surface runoff.

The capability subclass is Vlle.

58—Newcomb gravelly sandy loam, 0 to 20 per-
cent slopes. This deep, somewhat excessively drained,
nearly level to moderately steep soil is on terraces and
mountainsides at elevations of 8,500 to 10,000 feet. It
formed in glacial till. The average annual precipitation is
18 to 25 inches, the average annual air temperature is
32 to 37 degrees F, and the frost-free season is 20 to 50
days.

Small areas of Cowdrey loam and Frisco gravelly
sandy loam are included in mapping.
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Typically the Newcomb soil has a duff layer about 2
inches thick consisting of undecomposed needles and
twigs. The subsurface layer is very pale brown gravelly
sandy loam about 12 inches thick. The subsoil is light
yellowish brown very gravelly loamy sand about 34
inches thick. The substratum is light brownish gray very
gravelly sand that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is slow, and the erosion hazard is slight.

The entire acreage is woodland. The wooded areas
are also used for recreation and wildlife.

The potential native vegetation is dominantly lodge-
pole pine, subalpine fir, and a sparse understory of
grasses, forbs, and shrubs.

The Newcomb soil is suited to lodgepole pine. It pro-
duces about 35 to 45 cubic feet of wood per acre per
year. Thinning the stand provides poles and firewood.
The low water holding capacity limits seedling survival.
Care is needed to prevent erosion of skid trails and
access roads.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, mule deer, elk, and
black bear. Timber management may improve the habitat
for big game.

Seepage and slope are the soil properties most limit-
ing to community development.

The capability subclass is Vle.

59—Newcomb gravelly sandy foam, 20 to 50 per-
cent slopes. This deep, somewhat excessively drained,
moderately steep to steep soil is on mountainsides at
elevations of 8,500 to 10,500 feet. It formed in glacial till
and landslide deposits. The average annual precipitation
is 20 to 30 inches, the average annual air temperature is
32 to 37 degrees F, and the frost-free season is 20 to 50
days.

Small areas of Leighcan gravelly sandy loam, Scout
cobbly sandy loam, and Upson stony sandy loam are
included in mapping. Also included are a few small areas
of Cryaquepts and Rock outcrop.

Typically the Newcomb soil has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is a very pale brown gravelly sandy loam
about 12 inches thick. The subsoil is light yellowish
brown very gravelly loamy sand about 34 inches thick.
The substratum is light brownish gray very gravelly sand
that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is medium, and the erosion hazard is
moderate.

All the acreage is woodland. Wooded areas are also
used for recreation and wildlife.

The potential native vegetation is dominantly lodge-
pole pine, subalpine fir, and a sparse understory of
grasses, forbs, and shrubs.
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This Newcomb soil is suited to lodgepole pine. It pro-
duces about 35 to 45 cubic feet of wood per acre per
year. Thinning the stand provides poles and firewood.
The low water holding capacity limits seedling survival.
Care is needed to prevent the erosion of skid trails and
access roads. Slopes limit the types of equipment used
in harvesting.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, elk, mule deer, and
black bear. Timber management may improve the habitat
for deer and elk.

Seepage and slope are the soil properties most limit-
ing to community development.

The capability subclass is Vile.

60—Newcomb-Rock outcrop complex, 20 to 50
percent slopes. This moderately steep to steep unit is
on mountainsides at elevations of 8,500 to 10,500 feet.
The average annual precipitation is 20 to 30 inches, the
average annual air temperature is 32 to 37 degrees F,
and the frost-free season is 20 to 50 days.

This unit is 70 percent Newcomb soils, 15 percent
Rock outcrop, and 15 percent small areas of Frisco
gravelly sandy loam, Upson stony sandy loam, and
Scout cobbly sandy loam.

The Newcomb sceil is deep and somewhat excessively
drained. It formed in material weathered from granite,
gneiss, and schist. Typically it has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is a very pale brown gravelly sandy loam
about 12 inches thick. The subsoil is a light yellowish
brown very gravelly loamy sand about 34 inches thick.
The substratum is light brownish gray very gravelly sand
that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is medium, and the erosion hazard is
moderate.

The Rock outcrop is granite, gneiss, and schist.

This unit is woodland. it is also used for recreation and
as wildlife habitat.

The potential native vegetation is lodgepole pine, sub-
alpine fir, and a sparse understory of grasses, forbs, and
shrubs.

The Newcomb soil is suited to lodgepole pine. It pro-
duces about 25 to 35 cubic feet of wood per acre per
year. Thinning the stand provides poles and firewood.
The low water holding capacity limits seedling survival.

The Rock outcrop limits timber harvest. The slope
restricts the type of equipment used in harvesting. Care
is needed to prevent the erosion of roads and trails.

This soil provides habitat for woodland wildlife, such
as blue grouse, snowshoe hare, mule deer, elk, and
black bear. Timber management may improve the habitat
for deer and elk.
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The Rock outcrop, steep slopes, and seepage are the
features limiting to community development. Road
design should provide drainage outlets for surface runoff.

The capability subclass is Vlls.

61—Newcomb-Rock outcrop complex, 50 to 70
percent slopes. This very steep unit is on mountain-
sides at elevations of 8,500 to 10,500 feet. The average
annual precipitation is 20 to 30 inches, the average
annual air temperature is 32 to 37 degrees F, and the
frost-free season is 20 to 50 days.

This unit is 60 percent Newcomb soils, 25 percent
Rock outcrop, and 15 percent small areas of Frisco
gravelly sandy loam, Upson stony sandy loam, and
Scout cobbly sandy loam.

The Newcomb soil is deep and somewhat excessively
drained. It formed in material weathered from granite,
gneiss, and schist. Typically it has a duff layer about 2
inches thick consisting of needles and twigs. The subsur-
face layer is a very pale brown gravelly sandy loam
about 12 inches thick. The subsoil is light yellowish
brown very gravelly loamy sand about 34 inches thick.
The substratum is light brownish gray very gravelly sand
that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is rapid, and the erosion hazard is high.

The Rock outcrop is granite, gneiss, and schist.

This unit is woodland. It is also used for recreation and
as wildlife habitat.

The potential native vegetation is lodgepole pine, sub-
alpine fir, and a sparse understory of grasses, forbs, and
shrubs.

This Newcomb soil is suited to lodgepole pine. It pro-
duces about 25 to 35 cubic feet of wood per acre per
year. Thinning the stand provides poles and firewood.
The outcrop of rock makes harvesting difficult. The siope
limits the type of equipment used in harvesting.

This soil provides habitat for woodland wildlife, such
as mule deer, elk, blue grouse, snowshoe hare, and
black bear.

The rock outcrop and steep slopes are the properties
most limiting to community development.

The capability subclass is Vlls.

62—Peeler sandy loam, 3 to 15 percent slopes.
This deep, well drained, gently sloping to strongly sloping
soil is on fans and mountainsides at elevations of 8,500
to 9,500 feet. It formed in glacial drift and material
weathered from sandstone and metamorphic rock. The
average annual precipitation is about 20 to 30 inches,
the average annual air temperature is about 32 to 40
degrees F, and the frost-free period is about 30 to 50
days.

Small areas of Frisco gravelly sandy loam, Anvik loam,
Uinta sandy loam, and Upson stony sandy loam are
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included in mapping. Also included are a few small areas
of Cumulic Cryaquolls and Histic Cryaquolls.

Typically the Peeler soil has a duff layer of decompos-
ing needles and twigs about 2 inches thick. The subsur-
face layer is light gray sandy loam about 5 inches thick.
The subsoil is brown and strong brown gravelly sandy
clay loam about 52 inches thick. The substratum is yel-
lowish brown gravelly sandy clay loam that extends to 60
inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is slow, and the erosion hazard
is moderate.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. A small acreage is used for
timber. The cold climate and short growing season limit
the production of introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, Engelmann spruce, and quaking aspen, and a
sparse understory of grasses, shrubs, and forbs.

This Peeler soil is suited to lodgepole pine. It produces
about 40 to 50 cubic feet of wood per acre per year.
Thinning the stand provides poles for fences, corrals,
and power lines. Care is needed to prevent erosion of
skid trails.

Wildlife includes mule deer, elk, blue grouse, and black
bear. Managing livestock grazing and timber improves
the habitat on the big game summer range.

The frost action is the soil property most limiting to
community development.

The capability subclass is Vie.

63—Peeler sandy loam, 15 to 50 percent slopes.
This deep, well drained, moderately steep to steep soil is
on mountainsides at elevations of 8,500 to 9,500 feet. It
formed in glacial drift and material weathered from sand-
stone and metamorphic rock. The average annual pre-
cipitation is about 20 to 30 inches, the average annual
air temperature is about 32 to 40 degrees F, and the
frost-free season is about 30 to 50 days.

Small areas of Frisco gravelly sandy loam, Anvik loam,
Uinta sandy loam, and Upson stony sandy loam are
included in mapping.

Typically the Peeler soil has a duff layer of decompos-
ing needles and twigs about 2 inches thick. The subsur-
face layer is light gray sandy loam about 5 inches thick.
The subsoil is brown and strong brown gravelly sandy
clay loam about 52 inches thick. The substratum is yel-
lowish brown gravelly sandy clay loam that extends to 60
inches or more. :

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is rapid, and the erosion
hazard is high.

Most of the acreage is woodland. The woodland is
also used for recreation and wildlife. A small acreage is
used for timber production. The cold climate and short
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growing season limit the production of introduced
grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, Engelmann spruce, quaking aspen, and a
sparse understory of grasses, shrubs, and forbs.

This Peeler soil is suited to lodgepole pine. It produces
about 40 to 50 cubic feet of wood per acre per year.
Thinning the stand provides poles for fences, corrals,
and power lines. Care is needed to prevent erosion of
skid trails. ‘

Wildlife include mule deer, elk, blue grouse, and black
bear. Managing livestock grazing and timber improves on
the big game summer range.

Steep slope is the soil property most limiting to com-
munity development. Road design should provide drain-
age outlets for surface runoff. Cut and fill slopes should
be designed to minimize soil slippage.

The capability subclass is Vlle.

64—Pergelic Cryorthents-Rock outcrop complex,
extremely steep. This steep to extremely steep unit is
on mountain ridges and side slopes at elevations of
11,400 to 13,550 feet. The average annual precipitation,
mainly snow, is 30 to 35 inches. The average annual air
temperature is 26 to 29 degrees F, and the frost-free
season is less than 10 days.

This unit is 60 percent Pergelic Cryorthents, 30 per-
cent Rock outcrop, and 10 percent small areas of Bross-
Mirror extremely stony sandy loam and Meredith ex-
tremely stony sandy loam.

Pergelic Cryorthents are shallow to deep, well drained
soils that formed in material weathered from granite,
gneiss, schist, or other metamorphic material. The profile
is gravelly sandy loam or cobbly sandy loam. These soils
sometimes are frozen most of the year but thaw in
summer.

Permeability is rapid. The available water capacity is
very low. Surface runoff is medium, and the erosion
hazard is severe.

The Rock outcrop is granite, schist, gneiss, or other
metamorphic rock.

This unit is alpine grass and provides wildlife habitat.

The potential native vegetation is dominantly alpine
bluegrass, alpine muhly, avens, and cinquefoil. If this unit
is disturbed or excessively used, erosion may occur.

Wildlife include pika, ptarmigan, and marmot. The unit
also provides summer range for elk, mule deer, bighorn
sheep, and Rocky Mountain goat.

This unit is severely limited for all uses because it is
extremely fragile. If the vegetation is disturbed, it is ex-
tremely difficult to reclaim and stabilize.

The capability subclass is Vllle.

65—Quander cobbly loam, 2 to 15 percent slopes.
This deep, well drained, gently sloping to strongly sloping
soil is on mountainsides, ridges, and fans at elevations
of 8,000 to 9,000 feet. It formed in glacial drift and
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colluvium from mixed rock sources. The average annual
precipitation is about 14 to 18 inches, the average
annual air temperature is about 37 to 42.degrees F, and
the frost-free season is about 30 to 60 days. ‘

Small areas of Youga loam, Woodhall loam, Anvik
loam, and Clayburn loam are included in mapping.

Typically the Quander soil has a surface layer of very
dark grayish brown cobbly loam about 10 inches thick.
The upper 40 inches of the subsoil is pale brown and
light yellowish brown very stony sandy clay loam. The
lower 7 inches is light yellowish brown extremely stony
loam. The substratum is light yellowish brown extremely
stony loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is medium, and the erosion
hazard is moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly bluebunch wheat-
grass, Idaho fescue, big sagebrush, and bitterbrush. As
range condition deteriorates, big sagebrush becomes
dominant.

Deferred grazing and grazing management are needed
to maintain or improve range condition. The soil is too
cobbly to be seeded with a drill. Brush control can im-
prove range condition if big sagebrush has become
dominant.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
cottontail, jackrabbit, and coyote. Livestock grazing man-
agement and sagebrush control are necessary 10 protect
big game range.

Large stones is the soil property most limiting to com-
munity development. Cut and fill slopes should be de-
signed to minimize soil slippage.

The capability subclass is Vis.

66—Quander stony loam, 15 to 55 percent slopes.
This deep, well drained, moderately steep to steep soil is
on mountainsides at elevations of 8,000 to 9,000 feet. It
formed in glacial drift and colluvium from mixed rock
sources. The average annual precipitation is about 14 to
18 inches, the average annual air temperature is about
37 to 42 degrees F, and the frost-free season is about
30 to 60 days.

Small areas of Youga loam, Wbdodhall loam, Anvik
loam, and Clayburn loam are included in mapping.

Typically the Quander soil has a surface layer of very
dark grayish brown stony loam about 10 inches thick.
The upper 40 inches of the subsoil is pale brown and
light yellowish brown very stony sandy clay loam about
40 inches thick. The lower 7 inches is light yellowish
brown extremely stony loam that extends to 60 inches or
more.
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Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is rapid, and the erosion
hazard is high.

Most of the acreage is rangeland (fig. 15). Part of it is
used for recreation and wildlife. The cold climate and
short growing season limit the production of introduced
grasses and preclude the use of this soil as cropland.

The rangeland vegetation is dominantly bluebunch
wheatgrass, |daho fescue, big sagebrush, and bitter-
brush. As range condition deteriorates, big sagebrush
becomes dominant.

Deferred grazing and grazing management are needed
to maintain or improve range condition. The soil is too
stony and the slopes are too steep to be seeded with a
drill (fig. 16). Brush control can improve range condition
if big sagebrush becomes dominant.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
cottontail, jackrabbit, and coyote. Livestock grazing man-
agement and sagebrush control are necessary to protect
big game range.

Steep slopes and large stones are the soil properties
most limiting to community development. Road design
should provide drainage outlets for surface runoff. Cut
and fill slopes should be designed to minimize soil slip-
page.

The capability subclass is Vlls.

67—Rock outcrop-Cryoboralfs complex, very
steep. This steep to very steep unit is on mountainsides,
ridges, and escarpments at elevations of 8,500 to 11,400
feet. It occurs throughout the survey area. The average
annual precipitation ranges from 15 to 30 inches, the
average annual air temperature is 32 to 38 degrees F,
and the frost-free season is 20 to 65 days.

This unit is 50 to 65 percent Rock outcrop and 25 to
30 percent Cryoboralfs. Included in mapping are small
areas of Cryorthents and Cryoborolls.

The Rock outcrop is hard bedrock of various parent
material, including granite, sandstone, shale, mudstone,
and basalt.

Cryoboralfs are shallow tb moderately deep over rock.
They are well drained and are commonly loamy and
stony. Some soils have a thin layer of organic material
over a light colored surface layer. The subsoil is well
developed sandy clay loam to clay. The depth to bed-
rock ranges from 10 to 40 inches. Reaction is slightly
acid to acid.

Surface runoff is moderate to high. The erosion hazard
is high.

This unit is used as wildlife habitat.

The potential native vegetation is lodgepole pine, En-
gelmann spruce, subalpine fir, and a sparse understory
of grasses, shrubs, and forbs.

This unit has severe limitations for all development.

The capability subclass is Vllis.
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68—Rock outcrop-Cryoborolls complex, extremely
steep. This steep to extremely steep unit is on moun-
tainsides, ridges, and escarpments at elevations of 8,000
to 10,500 feet. It occurs throughout the survey area. The
average annual precipitation is 14 to 28 inches, the aver-
age annual air temperature ranges from 32 to 38 de-
grees F, and the frost-free season is 20 to 65 days.

This unit is 60 to 70 percent Rock outcrop and 20 to
30 percent Cryoborolls. Included in mapping are small
areas of Cryoboralfs.

The Rock outcrop is hard bedrock of various parent
material, including granite, sandstone, mudstone, and
basalt.

Cryoborolls are shallow to moderately deep over rock.
They are well drained and are usually loamy and stony.
The surface layer is dark colored. In some pedons the
subsoil is clay loam. The depth to bedrock ranges from
10 to 40 inches. Reaction is slightly acid to neutral.

Surface runoff is rapid. The erosion hazard is high.

This unit is used as wildlife habitat.

Potential native vegetation includes big sagebrush,
bluebunch and slender wheatgrass, and rabbitbrush.

This unit has severe limitations for all development.

The capability subclass is Viils.

69—Rock outcrop-Haploborolls compiex, extreme-
ly steep. This steep to extremely steep unit is on moun-
tainsides, ridges, and escarpments at elevations of 6,400
to 7,800 feet. It occurs in the southwestern part of the
survey area, near Radium. The average annual precipita-
tion ranges from 11 to 14 inches, the average annual air
temperature is 37 to 45 degrees F, and the frost-free
season is 80 to 110 days.

This unit is 70 to 80 percent Rock outcrop and 15 to
25 percent Haploborolls. Included in mapping are small
areas of Torriorthents.

The Rock outcrop is hard bedrock of various parent
material, including granite, sandstone, and basalt.

Haploborolls are shallow to moderately deep over
rock. They are well drained and are commmonly loamy
and stony. In places the surface layer is dark colored.
The subsoil in some pedons is weakly developed clay
loam. The depth to bedrock ranges from 10 to 40
inches. Reaction is mildly alkaline to slightly acid.

Surface runoff is rapid. The erosion hazard is ‘high.

This unit is used as wildlife habitat.

The potential native vegetation is pinyon pine, Rocky
Mountain juniper, and big sagebrush, and a sparse un-
derstory of grasses and forbs.

This unit has severe limitations for all development.

The capability subclass is Vlils.

70—Rogert gravelly sandy loam, 15 to 60 percent
slopes. This shallow, well drained, moderately steep to

“very steep soil is on mountain ridges and side slopes at

elevations of 7,500 to 9,000 feet. It formed in residuum
from granite or gneiss. The average annual precipitation
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is about 14 to 18 inches, the average annual air tem-
perature is about 37 to 42 degrees F, and the frost-free
season is about 35 to 60 days.

Small areas of Tamp gravelly sandy loam, Quander
stony loam, Harsha loam, and Leaviit loam are included
in mapping. Also included are a few small areas of Rock
outcrop and Cryoborolls.

Typically the upper 5 inches of the surface layer of the
Rogert soil is dark grayish brown, gravelly sandy loam.
The lower 3 inches is dark grayish brown, very gravelly
sandy loam. The underlying material is grayish brown,
very gravelly sandy loam. Hard, partially weathered
gneiss is at a depth of 14 inches.

Permeability is moderately rapid. The available water
capacity is very low. Surface runoff is rapid, and the
erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Western wheatgrass, needlegrass, bluegrass, and big
sagebrush dominate the rangeland vegetation. Shrubs
become dominant as range condition deteriorates.

Grazing management and deferred grazing will main-
tain range condition. if shrubs have become dominant,
brush control is needed. This site cannot be seeded
because it is steep and droughty.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Livestock grazing management and sage-
brush control are necessary to protect the big game
winter range.

Depth to rock and steep slopes are the soil properties
most limiting to community development. Road design
should provide drainage outlets for surface runoff.

The capability subclass is Vlle.

71—Roxal loam, 6 to 15 percent slopes. This shal-
low well drained, moderately sloping to strongly sloping
soil is on mountain ridges and side slopes at elevations
of 7,600 to 8,500 feet. It formed in material weathered
from sandy shale. The average annual precipitation is
about 11 to 14 inches, the average annual air tempera-
ture is about 37 to 42 degrees F, and the frost-free
season is about 45 to 75 days.

Small areas of Harsha loam, Leavitt loam, and Waybe
clay loam are included in mapping. Also included are a
few small areas of soils that have bedrock at a depth of
20 to 40 inches and small areas of Cryorthents and
Rock outcrop.

Typically the upper 6 inches of the surface layer of the
Roxal soil is brown loam. The lower 4 inches is light
yellowish brown loam. The underlying material is pale
brown loam. Soft, paftially weathered calcareous sandy
shale is at a depth of 15 inches.
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Permeability is moderate. The available water capacity
is very low. Surface runoff is medium, and the erosion
hazard is moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Where the range is in poor condition, brush
control is needed if there is enough grass to respond. In
areas where the grass is sparse, seeding is needed.
Suitable for seeding are Indian ricegrass, western wheat-
grass, streambank wheatgrass, thickspike wheatgrass,
pubescent wheatgrass, crested wheatgrass, and Russian
wildrye. The seed should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect big game winter
range.

Slope and depth to rock are the soil properties most
limiting to community development.

The capability subclass is Vle.

72—Roxal loam, 15 to 50 percent slopes. This shal-
low, well drained, moderately steep to steep soil is on
mountain ridges and side slopes at elevations of 7,500
to 8,500 feet. It formed in material weathered from sandy
shale. The average annual precipitation is about 11 to 14
inches, the average air temperature is about 37 to 42
degrees F, and the frost-free season is about 45 to 75
days.

Small areas of Harsha loam, Leavitt loam, and Waybe
clay loam are included in mapping. Also included are a
few small areas of Cryorthents, Rock outcrop, and simi-
lar soils that have bedrock at a depth of 20 to 40 inches.

Typically the Roxal soil has a surface layer of brown
loam about 6 inches thick. The lower 4 inches is light
yellowish brown loam. The underlying material is pale
brown loam. Soft, partially weathered calcarecous sandy
shale is at a depth of about 15 inches.

Permeability is moderate. The available water capacity
is very low. Surface runoff is rapid, and the erosion
hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Where big sagebrush has become dominant,
brush control is needed if there is enough grass to re-
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spond. The slopes are too steep to be seeded with a
drill.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

The steep slopes and depth to rock are the soil prop-
erties most limiting to community development. Cut and
fill slopes should be carefully designed to minimize po-
tential soil slippage. Adequate drainage should be pro-
vided for surface runoff.

The capability subclass is Vlle.

73—Rubble land. Rubble land is on steep to extreme-
ly steep mountain ridges and talus slopes at elevations
of 10,000 to 13,550 feet. It is commonly at the heads of
glacial cirques and high alpine valleys.

More than 90 percent of the surface of Rubble land is
covered with loose rock that ranges from single stones
more than 10 inches in diameter to coarse gravel. Some
pores between the rocks are filled with soil material, but
the land is predominantly barren. Rubble land is moved
by snowslides and gravity. Only part of it is stable.

The depth to bedrock ranges from 4 to 50 feet. Where
the stony surface cover is thin, weeds and scattered
spruce and alpine fir grow through the openings.

Rubble land is a good catchment area for water. It
absorbs almost all the rain and snow. There is very little
runoff or erosion. Much of the water's erosive force is
broken down, and the water emerges downslope as
springs and seeps.

The capability subclass is Vllis.

74—Scout cobbly sandy loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping to moder-
ately sloping soil is on mountainsides, ridges, and fans at
elevations of 10,000 to 11,400 feet. It formed in glacial
drift and colluvium from mixed rock sources. The aver-
age annual precipitation is about 20 to 30 inches, the
average annual air temperature is about 32 to 40 de-
grees F, and the frost-free season is about 30 to 50
days.

Small areas of Frisco-Peeler gravelly sandy loams and
Upson stony sandy loam are included in mapping. Also
included are a few small areas of Rock outcrop and
Histic Cryaquolls.

Typically the Scout soil has a duff layer about 2 inches
thick consisting of needles and twigs. The surface layer
is grayish brown, cobbly sandy loam about 2 inches
thick. The subsurface layer is pink very cobbly sandy
loam about 13 inches thick. The subsoil is light yellowish
brown very cobbly sandy loam about 27 inches thick.
The substratum is yellowish brown extremely cobbly
sandy loam that extends to 60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
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is low. Surface runoff is slow, and the erosion hazard is
slight.

Most of the acreage is woodland. Part of it is used for
recreation, wildlife, and timber. The cold climate and
short growing season limit the production of introduced
grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine and a sparse understory of grasses, forbs, and
shrubs.

Wildlife include mule deer, elk, blue grouse, and black
bear. Clear cut openings in the timber increase the pro-
duction of grasses, forbs, and shrubs for deer and elk in
summer.

The soil is suited to lodgepole pine. It produces about
30 to 40 cubic feet of wood per acre per year. There are
no restrictions on timber harvesting. Care is needed to
prevent erosion on skid trails and roads. The low water
holding capacity limits seedling survival.

The content of large and small stones and the rapid
permeability are the soil properties most limiting to com-
munity development.

The capability subclass is Vle.

75--Scout cobbly sandy loam, 6 to 15 percent
slopes. This deep, well drained, moderately sloping to
strongly sloping soil is on mountainsides, ridges, and
fans at elevations of 10,000 to 11,400 feet. It formed in
glacial drift and colluvium from mixed rock sources. The
average annual precipitation is about 20 to 30 inches,
the average annual air temperature is about 32 to 40
degrees F, and the frost-free season is about 30 to 50
days.

Small areas of Frisco-Peeler gravelly sandy loams and
Upson stony sandy loam are included in mapping. Also
included are a few small areas of Rock outcrop.

Typically the Scout soil has a duff layer about 2 inches
thick consisting of needles and twigs. The surface layer
is grayish brown cobbly sandy loam about 2 inches thick.
The subsurface layer is pink very cobbly sandy loam
about 13 inches thick. The subsoil is light yellowish
brown very cobbly sandy loam about 27 inches thick.
The substratum is yellowish brown extremely cobbly
sandy loam that extends to 60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Surface runoff is medium, and the erosion hazard
is moderate.

Most of the acreage is woodland. Part of it is used for
recreation, wildlife, and timber. The cold climate and
short growing season limit the production of introduced
grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine and a sparse understory of grasses, forbs, and
shrubs.

Wildiife include mule deer, elk, blue grouse, and black
bear. Clear cut openings in the timber increase produc-
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tion of grasses, forbs, and shrubs for deer and elk in
summer.

This soil is suited to lodgepole pine. It produces about
30 to 40 cubic feet of wood per acre per year. Steep
slopes limit the type of equipment used in timber har-
vesting. Care is needed to prevent erosion on skid trails
and roads. The low water holding capacity limits seedling
survival.

The content of large and small stones and the rapid
permeability are the soil properties most limiting to com-
munity development. Road design should include drain-
age outlets for surface runoff.

The capability subclass is Vle.

76—Scout cobbly sandy loam, 15 to 65 percent
slopes. This deep, well drained, moderately steep to
very steep soil is on mountainsides at elevations of
10,000 to 11,400 feet. It formed in glacial drift and collu-
vium from mixed rock sources. The average annual pre-
cipitation is about 20 to 30 inches, the average annual
air temperature is about 32 to 40 degrees F, and the
frost-free season is about 30 to 50 days.

Small areas of Frisco-Peeler gravelly sandy loams and
Upson stony sandy loam are included in mapping. Also
included are a few small areas of Rock outcrop.

Typically the Scout soil has a duff layer about 2 inches
thick consisting of needles and twigs. The surface layer
is grayish brown cobbly sandy loam about 2 inches thick.
The subsurface layer is pink very cobbly sandy loam
about 13 inches thick. The subsoil is light yellowish
brown very cobbly sandy loam about 27 inches thick.
The substratum is yellowish brown extremely cobbly
sandy loam that extends to 60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Surface runoff is medium, and the erosion hazard
is high.

Most of the acreage is woodland. Part of it is used for
recreation, wildlife, and timber. The cold climate and
short growing season limit the production of introduced
grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine and a sparse understory of grasses, forbs, and
shrubs.

Wildlife include mule deer, elk, blue grouse, and black
bear. Clear cut openings in the timber increase produc-
tion of grasses, forbs, and shrubs for deer and elk in
summer. ]

This soil is suited to lodgepole pine. It produces about
40 to 50 cubic feet of wood per acre per year. Steep
slopes limit the types of equipment used in timber har-
vesting. Care is needed to prevent erosion on skid trails
and roads. The low water holding capacity limits seedling
survival. '

The content of large and small stones, the rapid per-
meability, and the slope are the soil properties most
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limiting to community development. Road design should
include drainage outlets for surface runoff.
The capability subclass is Vlle.

77—Sudduth loam, 6 to 15 percent slopes. This
deep, well drained, moderately sloping to strongly slop-
ing soil is on mountainsides, swales, and depressions at
elevations of 8,000 to 9,500 feet. It formed in local allu-
vial sediments from shale and basalt. The average
annual precipitation is about 20 to 30 inches, the aver-
age annual air temperature is about 32 to 40 degrees F,
and the frost-free season is about 30 to 50 days.

Small areas of Clayburn loam, Cimarron loam, Mord
loam, and Cowdrey loam are included in mapping. Also
included are a few small areas of Cumulic Cryaquoills.

Typically the surface layer of this Sudduth soil is dark
grayish brown loam about 13 inches thick. The upper 15
inches of the subsoil is brown light clay loam. The lower
22 inches is light yellowish brown clay. The substratum
to a depth of 60 inches or more is light olive brown
channery clay loam.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Surface runoff is slow, and the erosion hazard is moder-
ate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Thurber fescue and wheatgrasses dominate the range-
land vegetation. As range condition deteriorates, woody
shrubs become dominant.

Good grazing management can maintain the condition
of this site. Periodic deferred grazing unti! the dominant
grasses have produced seed will greatly improve plant
vigor. The site can be seeded if it is in poor condition.
Smooth brome, big bluegrass, Kentucky bluegrass, Arizo-
na fescue, slender wheatgrass, and western wheatgrass
are suitable for seeding. The seed should be drilled into
a firm seedbed.

This soil is used for spring and fall transition range by
mule deer and elk. Other wildlife include sage grouse,
cottontail, jackrabbit, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect the big game range.

The shrink-swell potential is the soil property most
limiting to community development. Cut and fill slopes
should be kept to a minimum to prevent soil slippage.

The capability subclass is Vle.

78—Sudduth loam, 15 to 30 percent slopes. This
deep, well drained, moderately steep soil is on mountain-
sides at elevations of 8,000 to 9,500 feet. It formed in
local alluvial sediments from shale and basalt. The aver-
age annual precipitation is about 20 to 30 inches, the
average annual air temperature is about 32 to 40 de-
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grees F, and the frost-free season is about 30 to 50
days.

Small areas of Clayburn loam, Cimarron loam, Mord
loam, and Cowdrey loam are included in mapping.

Typically the surface layer of this Sudduth soil is dark
grayish brown loam about 13 inches thick. The upper 15
inches of the subsoil is brown clay loam. The lower 22
inches is light yellowish brown clay. The substratum is
light olive brown channery clay loam that extends to 60
inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Surface runoff is medium, and the erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly Thurber fescue
and wheatgrass. As the range condition deteriorates,
woody shrubs become dominant.

Grazing management maintains the condition of this
site. Periodic deferred grazing until the dominant grasses
have produced seed greatly improves plant vigor. This
site is too steep to be seeded with a drill.

This soil provides spring and fall transition range, for
mule deer and elk. Other wildlife include sage grouse,
cottontail, jackrabbit, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect big game range.

High shrink-swell potential of the soil and steep slopes
are the features most limiting to community develop-
ment. Cut and fill slopes should be kept to a minimum to
prevent soil slippage. Adequate surface drainage should
be provided in designing roads. Soil slippage may occur
if the soil becomes saturated.

The capability subclass is Vle.

79—Tamp gravelly sandy loam, 3 to 15 percent
slopes. The deep, well drained, gently sloping to strong-
ly sloping soil is on mountainsides at elevations of 7,500
to 8,500 feet. It formed in material weathered from meta-
morphic rock granite. The average annual precipitation is
about 14 to 18 inches, the average annual air tempera-
ture is about 37 to 42 degrees F, and the frost-free
season is about 30 to 50 days.

Included in mapping are small areas of Harsha loam,
Quander cobbly loam, Youga loam, Tine gravelly sandy
loam, Cryorthents, and Rock outcrop.

Typically the surface layer of this Tamp soil is dark
grayish brown gravelly sandy loam about 10 inches thick.
The subsoil is brown gravelly sandy clay loam about 12
inches thick. The substratum is brown gravelly sandy
clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
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moderate. Surface runoff is slow, and the erosion hazard
is moderate.

Most of the acreage is used as rangeland. Part of it is
used for wildlife habitat and recreation. The cold climate
and short growing season limit the production of intro-
duced grasses and preclude the use of this soil as crop-
land.

Rangeland vegetation is dominantly bluebunch wheat-
grass, Idaho fescue, big sagebrush, and bitterbrush. As
range condition deteriorates, big sagebrush becomes
dominant.

Deferred grazing and grazing management are needed
to maintain or improve range condition. Brush control is
needed if big sagebrush becomes dominant. If the site is
in poor condition, seeding may be needed. Suitable for
seeding are Indian ricegrass, western wheatgrass, pu-
bescent wheatgrass, intermediate wheatgrass, and big
bluegrass. The seed should be drilled into a firm
seedbed.

This soil provides winter range for mule deer and elk.
It also provides habitat for sage grouse, jackrabbit, cot-
tontail, and coyote.

The shrink-swell potential and moderate frost action
are the soil features most limiting to community develop-
ment.

The capability subclass is Vle.

80—-Tamp gravelly sandy loam, 15 to 60 percent
slopes. This deep, well drained, moderately steep to
very steep soil is on mountainsides and ridges at eleva-
tions of 7,500 to 8,500 feet. It formed in material weath-
ered from metamorphic rock and granite. The average
annual precipitation is about 14 to 18 inches, the aver-
age annual air temperature is about 37 to 42 degrees F,
and the frost-free season is about 30 to 50 days.

Small areas of Harsha loam, Quander stony loam,
Youga loam, Rogert loam, and Leavitt loam are included
in mapping. Also included are a few small areas of
Cryorthents and Rock outcrop. )

Typically the surface layer of this Tamp soil is dark
grayish brown gravelly sandy loam about 10 inches thick.
The subsoil is brown gravelly sandy clay loam about 12
inches thick. The substratum is brown gravelly sandy
clay loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is medium, and the erosion
hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly bluebunch wheat-
grass, ldaho fescue, muttongrass, big sagebrush, and
bitterbrush. As range conditions deteriorate, low quality
shrubs become dominant.
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Grazing management and deferred grazing improve
depleted rangeland. This site cannot be seeded because
of steep slopes.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are needed to protect the big game winter
range.

Steep slope, shrink-swell potential, and low strength
are the soil properties most limiting to community devel-
opment. Road design should inciude drainage outlets for
surface runoff. Cut and fill slopes should be kept to a
minimum to avoid hillside slippage.

The capability unit is Vlle.

81—Tine gravelly sandy loam, 0 to 3 percent
slopes. This deep, well drained, nearly level to gently
sloping soil is on fans and terraces at elevations of
7,500 to 8,500 feet. It formed in alluvial outwash. The
average annual precipitation is about 11 to 14 inches,
the average annual air temperature is about 37 to 42
degrees F, and the frost-free season is about 35 to 75
days.

Small areas of Harsha and Leavitt Ioam are included
in mapping. Also included are a few small areas of
Cryorthents, Rock outcrop, and soils that are calcareous
above 40 inches but are otherwise similar to the Tine
soil.

Typically the Tine soil has a surface layer of brown
gravelly sandy loam about 14 inches thick. The upper 9
inches of the underlying material is pale brown very
cobbly loamy sand. The lower part is extremely cobbly
sand that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is slow, and the erosion hazard is slight.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Where range condition is poor, brush control is
needed if there is enough grass to respond. In areas
where the grass is sparse, seeding is needed. Suitable
for seeding are Indian ricegrass, western wheatgrass,
streambank wheatgrass, thickspike wheatgrass, pubes-
cent wheatgrass, crested wheatgrass, and Russian wil-
drye. The seed should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.
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Large stones and seepage are the soil properties most
limiting to community development.
The capability subclass is Vis.

82—Tine cobbly sandy loam, 3 to 15 percent
slopes. This deep, well drained, gently sloping to strong-
ly sloping soil is on fans and terraces at elevations of
7,500 to 8,500 feet. The average annual precipitation is
about 11 to 14 inches, the average annual air tempera-
ture is about 37 to 42 degrees F, and the frost-free
season is about 35 to 75 days.

Small areas of Harsha loam and Leavitt loam are in-
cluded in mapping. Also included are a few small areas
of Cryorthents, Rock outcrop, and soils that are calcare-
ous above 40 inches but are otherwise similar to the
Tine soils.

Typically the surface layer of the Tine soil is brown
cobbly sandy loam about 14 inches thick. The upper 9
inches of the underlying material is pale brown very
cobbly loamy sand. The lower part is extremely cobbly
sand that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is slow, and the erosion hazard is moder-
ate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Where range condition is poor, brush control is
needed if there is enough grass to respond. In areas
where the grass is sparse, seeding is needed. Suitable
for seeding are Indian ricegrass, western wheatgrass,
streambank wheatgrass, thickspike wheatgrass, pubes-
cent wheatgrass, crested wheatgrass, and Russian wil-
drye. The seed should be drilled into a firm seedbed.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect big game winter
range.

Large stones and seepage are the soil properties most
limiting to community development. If saturated, banks
cut in excavation are likely to cave in.

The capability subclass is Vle.

83—TIine cobbly sandy loam, 15 to 55 percent
slopes. This deep, well drained, moderately steep to
steep soil is on terrace breaks at elevations of 7,500 to
8,500 feet. The average annual precipitation is about 11
to 14 inches, the average annual air temperature is
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about 37 to 42 degrees F, and the frost-free season is
about 35 to 75 days.

Small areas of Harsha loam and Leavitt loam are in-
cluded in mapping. Also included are a few small areas
of Cryorthents, Rock outcrop, and soils that are calcare-
ous above 40 inches but are otherwise similar to the
Tine soils.

Typically the surface layer of this Tine soil is brown
cobbly sandy loam about 14 inches thick. The upper 9
inches of the underlying material is pale brown very
cobbly loamy sand. The lower part is extremely cobbly
sand that extends to 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is low.
Surface runoff is medium, and the erosion hazard is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Muttongrass, bluebunch wheatgrass, and big sage-
brush dominate the rangeland vegetation. Big sagebrush
becomes dominant as range condition deteriorates.

Grazing management is needed to maintain range
condition. Brush control can improve range condition
where big sagebrush has become dominant if there is
enough grass to respond. The site cannot be seeded
with a drill because of stones and steep slopes.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

Steep slopes, large stones, and seepage are the soil
properties most limiting to community development. If
saturated, banks cut in excavations are likely to cave in.
Cut slopes should be designed to minimize potential soil
slippage.

The capability subclass is Vlis.

84—Tolman stony loam, 15 to 50 percent slopes.
This shallow, well drained, moderately steep to steep soil
is on mountainsides at elevations of 6,600 to 7,800 feet.
In a few areas, the slope is steeper than 50 percent. The
soil formed in residuum from granite and sandstone. The
average annual precipitation is about 11 to 14 inches,
the average annual air temperature is about 35 to 42
degrees F, the average summer air temperature is about
61 degrees F, and the frost-free season is about 80 to
110 days.

Small areas of Boettcher and Dahlquist soils are in-
cluded in mapping. Also included are a few small areas
of Rock outcrop.

Typically the Tolman soil has a brown stony loam
surface layer about 7 inches thick. The subsoil is brown
very gravelly sandy clay loam about 10 inches thick.
Hard granite is at a depth of 17 inches.

SOIL SURVEY

Permeability is moderate. The available water capacity
is very low. Surface runoff is medium, and the erosion
hazard is moderate.

Most of the acreage is range. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and of wood crops.

Bluebunch wheatgrass, western wheatgrass, squirrel-
tail, and big sagebrush dominate the rangeland vegeta-
tion. Shrubby species become dominant as range condi-
tion declines. Some pinyon and juniper may invade the
site.

Grazing management is needed to maintain the site.
Where shrubs have become dominant, brush control
may be needed to improve range condition. The site is
generally too steep and too stony to be seeded.

This soil provides winter range for mule deer and elk.
Other wildlife include sage grouse, jackrabbit, cottontail,
and coyote. Managing livestock grazing and controlling
sagebrush are necessary to protect the big game winter
range.

Depth to bedrock and large and small stones are the
soil properties most limiting to community development.

The capability subclass is Vlis.

85—Torrlorthents-Rock outcrop complex, steep.
These steep to very steep soils are on mountainsides at
elevations of 6,600 to 7,800 feet. The average annual
precipitation is 11 to 14 inches, the average annual air
temperature is 35 to 42 degrees F, the average annual
summer air temperature is 61 degrees F, and the frost-
free season is 80 to 110 days. This unit is 60 percent
Torriorthents, 25 percent Rock outcrop, and 15 percent
a few small areas of Dahlquist, Stunner, and Boettcher
soils.

Torriorthents are shallow to deep, well drained soils
that formed in material weathered from sandstone and
shale. The surface layer is light colored stony or cobbly
loam to sandy clay loam. The underlying material is
stony, cobbly, or gravelly sandy loam to clay. Shale or
sandstone material is at a depth of 10 to 60 inches or
more. The content of stones, cobbles, or gravel through-
out the profile ranges from 15 to 60 percent.

Surface runoff is rapid, and the erosion hazard is high.

Rock outcrop is exposed shale or sandstone.

This unit is rangeland and wildlife habitat.

The potential native vegetation is dominantly pinyon
pine, juniper, wheatgrass, Indian ricegrass, mountainma-
hogany, and some big sagebrush (fig. 17). Range condi-
tion deteriorates as woody shrubs increase.

Wildlife include sage grouse, mule deer, elk, jackrabbit,
and coyote. Managing livestock grazing is necessary to
protect the big game winter range.

Steep slopes and depth to bedrock are the soil prop-
erties most limiting to community development. Road
design should include drainage outlets for surface runoff,

The capability subclass is Vlls.
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86—Uinta sandy loam, 2 to 15 percent slopes. This
deep, well drained, gently sloping to strongly sloping soil
is on fans and mountainsides at elevations of 8,500 to
9,500 feet, It formed in" glacial drift and materia! weath-
ered from metamorphic rock. The average annual pre-
cipitation is about 20 to 30 inches, the average annual
air temperature is about 32 to 40 degrees F, and the
frost-free period is about 30 to 50 days.

Small areas of Frisco-Peeler gravelly sandy loams,
Anvik loam, and Upson stony sandy loam are included in
mapping. Also included are a few small areas of Cumulic
Cryaquolls, Histic Cryaquolls, and Rock outcrop.

Typically the Uinta soil has a duff layer of decomposed
needles and twigs about 2 inches thick. The subsurface
layer is light gray sandy loam about 7 inches thick. The
subsoil is reddish brown sandy clay loam about 38
inches thick. The substratum is reddish brown very
cobbly sandy loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is slow, and erosion hazard is
moderate.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. Small areas are used for timber
production. The cold climate and short growing season
limit the production of introduced grasses and of wood
crops.

The potential native vegetation is dominantly lodge-
pole pine, subalpine fir, and a sparse understory of
grasses, shrubs, and forbs.

The Uinta soil is suited to lodgepole pine. It produces
about 25 to 35 cubic feet of wood per acre per year.
Thinning the stand provides poles for fences, corrals,
and power lines. Care is needed to prevent erosion on
skid trails and access roads.

Wildlife include mule deer, elk, blue grouse, and black
bear. Managing livestock grazing and timber improves
habitat on the big game summer range.

Small stones is the soil property most limiting to com-
munity development.

The capability unit is Vle.

87—Uinta sandy loam, 15 to 50 percent slopes.
This deep, well drained, moderately steep to steep soil is
on mountainsides and ridges at elevations of 8,500 to
9,500 feet. It formed in glacial drift and material weath-
ered from metamorphic rock. The average annual pre-
cipitation is about 20 to 30 inches, the average air tem-
perature is about 32 to 40 degrees F, and the frost-free
season is about 30 to 50 days.

Small areas of Frisco-Peeler gravelly sandy loams,
Anvik loam, and Upson stony sandy loam are included in
mapping. Also included are a few smail areas of Rock
outcrop. v

Typically the Uinta soil has a duff layer of decomposed
needles and twigs about 2 inches thick. The subsurface
layer is light gray sandy loam about 7 inches thick. The

43

subsoil is reddish brown sandy clay loam about 38
inches thick. The substratum is reddish brown very
cobbly sandy loam that extends to 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Surface runoff is medium, and the erosion
hazard is high.

Most of the acreage is woodland. Part of it is used for
recreation and wildiife. A small acreage is used for
timber.

The cold climate and short growing season limit the
production of introduced grasses and of wood crops.

The potential native vegetation is dominantly lodge-
pole pine, subalpine fir, and a sparse understory of
grasses, shrubs, and forbs.

Uinta soil is suited to lodgepole pine. It produces
about 35 to 45 cubic feet of wood per acre per year.
Thinning the stand provides poles for fences, corrals,
and power lines. Care is needed to prevent erosion on
skid trails and access roads. Steep slopes limit the types
of equipment used in timber harvest.

Wildlife include mule deer, elk, blue grouse, and black
bear. Managing livestock grazing and timber improves
habitat on the big game summer range.

Steep slopes and small stones are the soil properties
most limiting to community development. Cut and fill
slopes should be designed to minimize soil slippage.
Road design should include drainage outlets for surface
runoff.

The capability subclass is Vlle.

88—Upson stony sandy loam, 6 to 15 percent
slopes. This moderately deep, well drained, moderately
sloping to strongly sloping soil is on mountainsides and
ridges at elevations of 8,500 to 10,000 feet. It formed in
highly weathered granite. The average annual precipita-
tion is 20 to 30 inches, and air temperature is 32 to 40
degrees F. The frost-free season is 30 to 50 days.

Small areas of Frisco-Peeler gravelly sandy loams,
Grenadier gravelly loam, Scout cobbly sandy loam, and
Uinta sandy loam are included in mapping. Also included
are a few small areas of Rock outcrop.

Typically the Upson soil has a duff layer about 1 inch
thick consisting of needles and twigs. The upper 18
inches of the surface layer is pale brown stony sandy
loam. The lower 15 inches is brown sandy loam. The
underlying material is grayish brown loamy coarse sand
about 3 inches thick. Highly weathered granite is at a
depth of 36 inches.

Permeability is moderately rapid. The available water
capacity is low. Surface runoft is slow, and the erosion
hazard is slight.

Most of the acreage is woodland. Part of it is used for
recreation and wildlife. A small acreage is used for
timber. The cold climate and short growing season limit
the production of introduced grasses and of wood crops.
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The potential dominant vegetation is quaking aspen,
lodgepole pine, and a sparse understory of grasses,
shrubs, and forbs.

The Upson soil is suited to lodgepole pine. It produces
about 30 to 40 cubic feet of wood per acre per year.
Care is needed to prevent erosion on skid trails and
access roads. Large boulders limit the type of equipment
used in timber harvest. The low water holding capacity
limits seedling survival.

Wildlife include mule deer, elk, blue grouse, and black
bear. Managing livestock grazing and timber improves
habitat on the big game summer range.

Depth to rock, rapid permeability, and large stones are
the soil properties most limiting to community develop-
ment.

The capability subclass is Vle.

89—Upson stony sandy loam, 15 to 65 percent
slopes. This moderately deep, well drained, moderately
steep to very steep soil is on mountainsides at eleva-
tions of 8,500 to 10,000 feet. It formed in highly weath-
ered granite. The average annual precipitation is about
20 to 30 inches, the average annual air temperature is
about 32 to 40 degrees F, and the frost-free season is
about 30 to 50 days.

Small areas of Frisco-Peeler gravelly sandy loams,
Grenadier gravelly loam, Scout cobbly sandy loam, and
Uinta sandy loam are included in mapping. Also included
are a few small areas of Rock outcrop.

Typically the Upson soil has a duff layer about 1 inch
thick consisting of needles and twigs. The upper 18
inches of the surface layer is pale brown stony sandy
loam. The lower 15 inches is brown sandy loam. The
underlying material is grayish brown loamy coarse sand
about 3 inches thick. Highly weathered granite is at a
depth of 36 inches.

Permeability is moderately rapid. The available water
capacity is low. Surface runoff is medium, and erosion
hazard is high.

The potential dominant vegetation is quaking aspen,
lodgepole pine, and a sparse understory of grasses,
shrubs, and forbs.

The Upson soil is suited to lodgepole pine. It produces
about 30 to 40 cubic feet of wood per acre per year.
Care is needed to prevent erosion on skid trails and
access roads. The steep slopes and large stones limit
felling and yarding. The low water holding capacity limits
seedling survival.

Wildlife include mule deer, elk, blue grouse, and black
bear. Managing livestock grazing and timber improves
habitat on the big game summer range.

Depth to rock, steep slopes, and large stones are the
soil properties most limiting to community development.
Road design should provide drainage outlets for surface
runoff.

The capability subclass is Vlle.

SOIL SURVEY

90—Waybe clay loam, 10 to 55 percent slopes. This
shallow, well drained, strongly sloping to very steep soil
is on mountainsides' and ridges at elevations of 7,500 to
8,500 feet. It formed in residuum from shale and mud-
stone. The average annual precipitation is about 11 to
14 inches, the average annual air temperature is about
37 to 42 degrees F, and the frost-free season is about
45 to 75 days.

Small areas of Aaberg clay loam, Binco clay loam, and
Roxal loam are included in mapping. Also included are a
few small areas of Rock outcrop and Cryorthents.

Typically the Waybe soil has a pale brown clay loam
surface layer about 5 inches thick. The lower 6 inches of
the surface layer is grayish brown clay. The underlying
material is light grayish brown clay about 5 inches thick.
Soft, partially weathered shale is at a depth of 16 inches.

Permeability is slow. The available water capacity is
very low. Surface runoff is rapid, and the erosion hazard
is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Western wheatgrass, bluebunch wheatgrass, and big
sagebrush dominate the rangeland vegetation. Woody
shrubs become dominant as range condition declines.

Grazing management is essential. Brush control is
needed to improve range condition where there are rem-
nants of grass to respond. In areas where the grass is
sparse, deferred grazing is needed. The site is too
droughty and too steep to be seeded.

This soil provides winter range for mule deer and elk.
Other wildlife are sage grouse, jackrabbit, cottontail, and
coyote. Managing livestock grazing and controlling sage-
brush are necessary to protect the big game winter
range.

Depth to rock, steep slopes, and the shrink-swell po-
tential are the soil properties most limiting to community
development. Cut and fill slopes should be kept to a
minimum to limit potential soil slippage. Road design
should provide adequate surface drainage.

The capability subclass is Vlle.

91—Woodhall loam, 6 to 15 percent slopes. This
moderately deep, well drained, moderately sloping to
strongly sloping soil is on mountainsides and ridges at
elevations of 8,000 to 9,000 feet. It formed in material
weathered from sandstone and basalt. The average
annual precipitation is about 14 to 18 inches, the aver-
age annual air temperature is about 37 to 42 degrees F,
and the frost-free season is about 30 to 75 days.

Small areas of Quander cobbly loam, Irigul channery
loam, and Benteen loam are included in mapping. Also
included are a few small areas of Rock outcrop.

Typically the surface layer of this Woodhali soil is
grayish brown loam about 8 inches thick. The upper 4
inches of the subsoil is brown clay loam. The lower 6
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inches is brown very stony clay loam. The substratum is
brown very stony loam about 12 inches thick. Hard,
highly fractured sandstone is at a depth of 30 inches.

Permeability is moderate. The available water capacity
is low. Surface runoff is slow, and the erosion hazard is
moderate.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Wheatgrass, muttongrass, Idaho fescue, and big sage-
brush dominate the rangeland vegetation.

Grazing is to be managed carefully on this fragile site.
Deferred grazing can improve range condition. Where big
sagebrush becomes dominant, brush control can im-
prove range condition if there is enough grass to re-
spond.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect big game winter range.

Depth to rock and large stones are the soil properties
most limiting to community development. Road design
should provide drainage outlets for surface runoff. Cut
and fill slopes should be avoided to prevent soil slip-
page.

The capability subclass is Vlie.

92—Woodhall loam, 15 to 50 percent slopes. This
moderately deep, well drained, moderately steep to
steep soil is on mountainsides at elevations of 8,000 to
9,000 feet. It formed in material weathered from sand-
stone and basalt. The average annual precipitation is
about 14 to 18 inches, the average annual air tempera-
ture is about 37 to 42 degrees F, and the frost-free
season is 30 to 75 days.

Small areas of Quander stony loam, lrigul channery
loam, and Benteen loam are included in mapping. Also
included are a few small areas of Rock outcrop.

Typically the surface layer of this Woodhall soil is
grayish brown loam about 8 inches thick. The upper 4
inches of the subsoil is brown clay loam. The lower 6
inches is brown very stony clay loam. The substratum is
brown very stony loam about 12 inches thick. Hard,
highly fractured sandstone is at 30 inches.

Permeability is moderate. The available water capacity
is low. Surface runoff is medium, and the erosion hazard
is high.

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Wheatgrass, muttongrass, Idaho fescue, and big sage-
brush dominate the rangeland vegetation.

Grazing is to be managed carefully on this fragile site.
Deferred grazing can improve range condition. Where big
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sagebrush becomes dominant, brush control can im-
prove range condition if there is enough grass to re-
spond.

This soil provides spring and fall transition range for
mule deer and elk. Other wildiife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect the big game winter range.

Depth to rock, large stones, and slope are the soil
properties most limiting to community development.
Road design should provide drainage outlets for surface
runoff. Cut and fill slopes should be avoided to prevent
soil slippage.

The capability subclass is Vlle.

93—Youga loam, 2 to 6 percent slopes. This deep,
well drained, gently sloping to moderately sloping soil
occupies mountain fans, swales, and depressions at ele-
vations of 8,000 to 9,000 feet. It formed in glacial drift
and colluvium. The average annual precipitation is about
18 to 20 inches, the average annual air temperature is
about 37 to 42 degrees F, and the frost-free season is
about 30 to 60 days.

Small areas of Quander cobbly loam and Clayburn
loam are included in mapping. Also included are a few
small areas of Cumulic Cryaquolls and areas of soils that
are red, but are otherwise similar to the Youga soil.

Typically the surface layer of this Youga soil is dark
grayish brown loam about 4 inches thick. The upper 10
inches of the subsoif is dark grayish brown loam. The
lower 42 inches is reddish yellow clay loam about 42
inches thick. The substratum is reddish yellow clay loam
that extends to 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Surface runoff is slow, and the erosion hazard is
slight.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Wheatgrass, muttongrass, Idaho fescue, and big sage-
brush are the dominant species in the rangeland vegeta-
tion.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. Where shrubs have become
dominant, brush control can improve range condition.
Arizona fescue, big bluegrass, slender wheatgrass,
smooth brome, western wheatgrass, and intermediate
wheatgrass are suitable for seeding. The seed should be
drilled into a firm seedbed.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
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grazing and controlling sagebrush are necessary to pro-
tect the big game range.

The shrink-swell potential and low strength are the soil
properties most limiting to community development.

The capability subclass is Vle.

94—Youga loam, 6 to 15 percent slopes. This deep,
well drained, moderately sloping to strongly sloping soil
occupies mountain fans, swales, and depressions at ele-
vations of 8,000 to 9,000 feet. It formed in glacial drift
and colluvium. The average annual precipitation is about
18 to 20 inches, the average annual air temperature is
about 37 to 42 degrees F, and the frost-free season is
about 30 to 60 days.

Small areas of Quander cobbly loam and Clayburn
loam are included in mapping. Also included are a few
small areas of soils that are red but are otherwise similar
to the Youga soil.

Typically the surface layer of this Youga soil is dark
grayish brown loam about 4 inches thick. The upper 10
inches of the subsoil is dark grayish brown loam. The
lower 42 inches is reddish yellow clay loam. The substra-
tum is reddish yellow clay loam that extends to 60
inches or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Surface runoff is medium, and the erosion hazard
is moderate. '

Most of the acreage is rangeland. Part of it is used for
recreation and wildlife. A small acreage is irrigated and
used for hay. The cold climate and short growing season
limit the production of introduced grasses and preclude
the use of this soil as cropland.

Wheatgrass, muttongrass, Idaho fescue, and big sage-
brush are the dominant species in the rangeland vegeta-
tion.

Grazing no more than 50 percent of the key species,
by weight of the current season production, will maintain
the condition of this site. Where shrubs have become
dominant, brush control can improve range condition.
Seeding may be needed if the site is in poor condition.
Arizona fescue, big bluegrass, slender wheatgrass,
smooth brome, western wheatgrass, and intermediate
wheatgrass are suitable for seeding. The seed should be
drilled into a firm seedbed.

This soil provides spring and fall transition range for
muie deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect the big game range.

The shrink-swell potential and the slope are the soil
properties most limiting to community development.

The capability subclass is Vle.

95—Youga loam, 15 to 45 percent slopes. This
deep, well drained, moderately steep to steep soil is on
mountainsides and fans at elevations of 8,000 to 9,000

SOIL SURVEY

feet. It formed in glacial drift and colluvium. The average
annual precipitation is about 18 to 20 inches, the aver-
age annual air temperature is about 37 to 42 degrees F,
and the frost-free season is about 30 to 60 days.

Small areas of Quander stony loam and Clayburn loam
are included in mapping.

Typically the surface layer of this Youga soil is dark
grayish brown lopam about 4 inches thick. The upper 10
inches of the subsoil is dark grayish brown loam. The
lower 42 inches is reddish yellow clay loam about 42
inches thick. The substratum is reddish yellow clay loam
that extends to 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Surface runoff is medium, and the erosion hazard
is high.

Most of the acreage is rangeland. Part of it is used for
wildlife and recreation. The cold climate and short grow-
ing season limit the production of introduced grasses
and preclude the use of this soil as cropland.

Rangeland vegetation is dominantly western wheat-
grass, muttongrass, ldaho fescue, and big sage.

Grazing management can maintain range condition. If
woody shrubs become dominant, brush control can im-
prove range condition. Most of this site is too steep to
be seeded with a drill.

This soil provides spring and fall transition range for
mule deer and elk. Other wildlife include sage grouse,
jackrabbit, cottontail, and coyote. Managing livestock
grazing and controlling sagebrush are necessary to pro-
tect the big game range.

Low strength and steep slopes are the soil properties
most limiting to community development. Cut and fill
slopes should be kept to a minimum because of poten-
tial slippage. Road design should provide adequate sur-
face drainage.

The capability subclass is Vlle.

Use and management of the soils

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

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keép extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
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measured data on soil properties and performance are
used as a basis for predicting soil behavior.

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

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

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

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

Capability classes and subclasses

Capability classes and subclasses (6) show, in a gen-
eral way, the suitability of soils for most kinds of field
crops. The soils are classed according to their limitations
when they are used for field crops, the risk of damage
when they are used, and the way they respond to treat-
ment. The grouping does not take into account major
and generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops that require
special management. Capability classification is not a
substitute for interpretations designed to show suitability
and limitations of groups of soils for rangeland, for forest
trees, or for engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit.
These levels are defined in the following paragraphs. A
survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
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choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Ill soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class |V soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class Vil soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The capability subclass is identified in the description
of each soil mapping unit in the section “Soil maps for
detailed planning.”

Hay and pasture

The paragraphs that follow provide information on the
overall soil potential and on needed practices in the
survey area. For each kind of soil, information about
management is presented under *“Soil Maps for Detailed
Planning.” Planners of management systems for individu-
al fields or farms should consider the detailed informa-
tion given in the description of each soil.

About 44,000 acres is used for irrigated grass hay and
pasture. The acreage is predominantly Cumulic Crya-
quolls and small areas of Cimarron, Youga, Tine, Harsha,
and Leavitt soils.

The acreage in hay and pasture is gradually declining
as more land is used for recreation and homesite devel-
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opment. The use of this soil survey in making land use
decisions that influence the future role of agriculture in
the county is discussed in the section “General Nature
of the County.”

Soil erosion is not a problem on the irrigated mead-
ows. The meadows are densely covered with grasses
and are never cultivated.

Soil drainage is the major management practice
needed on about two-thirds of the acreage used for hay
meadows. In most areas, draining these soils would be
impractical because of the high cost.

Soil fertility is naturally high in most soils used for hay
meadows and rangeland. It is medium to low in wood-
land soils and low to very fow in soils above the timber-
line.

Fertilization is needed for maximum hay production,
generally 40 to 80 pounds of nitrogen and 15 to 30
pounds of phosphorus per acre. The best results can be
obtained by applications in spring. A fall application may
result in heavy losses of fertilizer because of leaching
and surface runoff from snowmeit.

Yields from these grass hay meadows range from 1.5
to 2.5 tons per acre. The cold climate and the short
growing season restrict the variety of plant species and
allow only one cutting of grass hay per year.

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

This section provides information about the overall ag-
ricultural potentia! of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

Rangeland

By Jim Kellogg, range conservationist, Soil Conservation Service.

About 55 percent of the land surveyed in the Grand
County Area is rangeland. Almost all is grazed and
browsed by cattle and wildlife. The livestock industry
produces the third highest income, ranking behind recre-
ation and mining. Most ranches are cow-calf enterprises.
Some ranches keep the calves and market them as
yearlings.
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The average size ranch in the survey area is 2,000
acres of privately owned land in addition to grazing the
National Forest. Many ranches have some woodland,
and nearly all have irrigated land in addition to range-
land.

Irrigated land is grazed in spring and then allowed to
grow for hay production in summer. The hay is cut late in
July and in August. Cattle graze the rangeland and
woodland in summer. They graze the irrigated land again
in the fall to harvest the regrowth. In winter, they eat the
hay produced on the irrigated land. In this operation,
rangeland and woodland grazing are essential in order to
permil the production of hay on the irrigated land.

Soils and effective precipitation strongly influence nat-
ural vegetation. Many factors, however, are considered—
exposure, topography, texture and depth of soil, tem-
perature, actual precipitation, and elevation. All interre-
late to produce a given kind and amount of vegetation.

An improved range condition is the objective of range-
land management in attaining a stable site and vigorous,
high-producing, healthy plants. To be considered are
proper grazing use, a planned grazing system, brush
management, and seeding.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 5 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed are used for crops or other
purposes or cannot support a natural plant community of
predominantly grasses, grasslike plants, forbs, or shrubs
suitable for grazing or browsing. The following are expla-
nations of column headings in table 5.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. it is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
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conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources. :

Grazing management requires that approximately 50
percent of each season’s growth of the key forage
plants is left on the site at the end of the grazing
season. Uniform distribution of grazing animals is
needed. The distribution of grazing animals can be im-
proved by salt, fences, and well placed stock water de-
velopments. The vigor and production of the forage
plants can be increased by a rotation grazing pattern,
which allows a field to be deferred from grazing during
the growing season at least once every 3 years.

If shrubs have become dominant in the plant commu-
nity, the brushy species should be removed so that they
no longer limit forage production. Caution is needed in
specifying areas for proposed brush management. The
areas must not be winter range for game, the slope must
not be so steep that soil erosion is accelerated, and
there must be enough grass to fill in the voids left by the
brush. Sometimes the range condition has deteriorated
to a point where seeding is the most economical and
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fastest method of restoration. Again, the site must be
evaluated. Some sites are too steep, shallow, or rocky to
be seeded successfully.

Woodland management and productivity

Woodland yields estimated by Robert Aaberg, timber assistant, Al
Rogers, silviculturist, Forest Service, and Sherman Finch, woodland
conservationist, Soil Conservation Service.

About 45 percent of the land surveyed in Grand
County Area is woodland. There are two major forest
types in the survey area—the spruce-fir type and the
lodgepole pine.

The Engelmann spruce-subalpine fir forests generally
occur as uneven aged stands at elevations of 9,500 to
11,500 feet. Some lodgepole pine and quaking aspen
occur at the lower elevations and in areas disturbed by
fire or logging. A large part of the spruce-fir forests are
sawtimber and poletimber sized stands.

Forests in the survey areas are largely lodgepole pine.
This type generally occurs as even aged stands at eleva-
tions of 8,500 to 10,000 feet. Most of the lodgepole pine
is sawtimber and poletimber sized stands. There are
scattered patches of quaking aspen on the deep fertile
soils and in disturbed areas.

In addition to the spruce-fir and lodgepole pine forests,
small isolated areas of Douglas-fir occur as mature
stands on north-facing slopes at elevations of 8,000 to
9,500 feet. Colorado blue spruce and narrowleaf cotton-
wood grow in limited numbers along major drainageways.
Neither species is commercially important in the Grand
County Area.

Pinyon pine and Utah juniper is the dominant wood-
land cover in a small area in the southwest corner of the
survey area. Pinyon pine and Utah juniper are used
mainly for fenceposts and firewood. The cubic foot pro-
duction rates shown under “Soil maps for detailed plan-
ning” express potential productivity in unmanaged stands
(3). These production rates could become significantly
higher under intensive management. The lower rates of
production are used because few stands of trees in
Colorado are intensively managed.

Table 6 conlains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Mapping unit symbols for soils suitable for
wood crops are listed, and the ordination (woodland suit-
ability) symbol for each soil is given. All soils bearing the
same ordination symbol require the same general kinds
of woodland management and have about the same
potential productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; 5, moderately low;
6, low; and 7, very low. The second part of the symbol, a
letter, indicates the major kind of soil limitation. The
letter x indicates stoniness or rockiness; w, excessive
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water in or on the soil; ¢, toxic substances in the soil; g,
restricted root depth; ¢, clay in the upper part of the soil;
s, sandy texture; f, high content of coarse fragments in
the soil profile; and r, steep slopes. The letter o indicates
insignificant limitations or restrictions. If a soil has more
than one limitation, priority in placing the soil into a
limitation class is in the following order: x, w, t, d, c, s, f,
andr.

In table 6 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year, moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of sf/ight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The. invading
plants compete with native plants or planted seedlings
by impeding or preventing their growth. A rating of s/ight
indicates little or no competition from other plants; mod-
erate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desir-
able trees; severe means that plant competition is ex-
pected to prevent the establishment of a desirable stand
unless the site is intensively prepared, weeded, or other-
wise managed for the control of undesirable plants.

The potential productivity of merchantable or important
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
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woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 feet of the surface, soil wetness,
depth to a seasonal high water table, slope, likelihood of
flooding, natural soil structure or aggregation, in-place
soil density, and geologic origin of the soil material.
Where pertinent, data about kinds of clay minerals, min-
eralogy of the sand and silt fractions, and the kind of
absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
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tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 feet. Also, because of the scale of
the detailed map in this soil survey, small areas of soils
that differ from the dominant soil may be included in
mapping. Thus, these data do not eliminate the need for
onsite investigations, testing, and analysis by personnel
having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 8, for sani-
tary facilities; and table 10, for water management. Table
9 shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A s/ight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mog-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
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large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also consid-
ered. Soil wetness and depth to a seasonal high water
table indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are
also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facllities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
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officials. Table 8 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms s/ight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 60 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
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affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.
Unless otherwise stated, the limitations in table 8
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 9 by ratings
of good, fair, or poor. The texture, thickness, and organ-
ic-matter content of each soil horizon are important fac-
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tors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 5 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 5 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and grave/ are used in great quantities in many
kinds of construction. The ratings in table 9 provide guid-
ance as to where to look for probable sources and are
based on the probability that soils in a given area con-
tain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of § feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
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stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey (5). In table 10 the soil and site features that
affect use are indicated for each kind of soil. This infor-
mation is significant in planning, installing, and maintain-
ing water control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
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blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water t0 soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
s0il blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The Grand County Area provides year-round recrea-
tion. Grand Lake, Granby, Shadow Mountain, Willow
Creek, and the Williams Fork reservoirs offer fishing and
boating. Winter sports, such as snowmobiling and skiing,
are popular at Winter Park, Berthoud Pass, and other
smaller ski resorts. Hunting deer, elk, and geese, and
fishing for trout are other year-round sports.

The soils of the survey area are rated in table 11
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Sfight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 11 can be supplemented by
information in other parts of this survey. Especially help-
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ful are interpretations for septic tank absorption fields,
given in table 8, and interpretations for dwellings without
basements and for local roads and streets, given in table
7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. ‘Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Wildlife of the Grand County Area include species that
are economically important in recreational hunting, such
as mule deer, elk, and sage grouse. Other important
wildiife include black bear, bighorn sheep, Rocky Moun-
tain goat, snowshoe hare, jackrabbit, coyote, and beaver.

in winter large herds of mule deer and elk migrate
from the forest to the brushy rangeland. As the snow
recedes in spring, these herds migrate back to the
forest.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
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inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 12, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat provided in the survey
area are briefly described in the following paragraphs.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, availabie water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are muttongrass,
lupine, mountain muhly, Parry oatgrass, wheatgrass, and
grama.,

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
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the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are mountain-mahog-
any, bitterbrush, snowberry, and big sagebrush.

The kinds of wildlife habitat provided in the survey
area are briefly described in the following paragraphs.

Openland habitat consists of pasture, meadows, and
areas that are overgrown with grasses, herbs, shrubs,
and vines. These areas produce grasses and legumes
and wild herbaceous plants. Openland wildlife are un-
common because grain and seed crops are not grown in
this area.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include blue grouse, showshoe hare,
woodpeckers, squirrels, red fox, mule deer, black bear,
big horn sheep, Rocky Mountain goat, marmot, and pika.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include coyote, mule deer, jackrabbit, sage grouse, and
meadowlark.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing sail moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
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many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 13 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 13 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7

to 27 percent clay, 28 to 50 percent silt, and less than-

52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “‘gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) (2) and the system adopted by the
American Association of State Highway and Transporta-
tion Officials (AASHTOQ) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are

SOIL SURVEY

coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from O for the best subgrade ma-
terial to 20 or higher for the poorest. The estimated
classification, without group index numbers, is given in
table 13. Also in table 13 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index is estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted in table 13.

Physical and chemical properties

Table 14 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
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potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether.from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Soil and water features

Table 15 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of

57

water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice

lenses to form. Soil texture, temperature, moisture con-

tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. [t is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.

Aisk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
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the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (7).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the 'combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 16, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Boralf (Bor, meaning cool, plus aff,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Cryoboralf (Cryo, meaning
cold, plus boralf, the suborder of Alfisols that are cold).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which ‘have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
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one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Cryoboralfs.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed, Typic Cryobor-
alfs.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (4). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or mapping units, of each soil series are de-
scribed in the section “Soil maps for detailed planning.”

Aaberg series

The Aaberg series consists of moderately deep, well
drained soils that formed in material weathered from
shale and mudstone. Aaberg soils are on mountainsides
and ridges. Slopes are 6 to 30 percent. The average
annual precipitation is about 10 inches, the average
annual air temperature is about 39 degrees F, and the
frost-free season is about 35 to 75 days. Elevations are
7,500 to 8,500 feet.

Aaberg soils are similar to Binco soils and are near
Waybe, Binco, Cimarron, and Mulstay soils. Binco, Cim-
arron, and Mulstay soils do not have bedrock above 40
inches. Waybe soils have bedrock above 20 inches.
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Typical pedon of Aaberg clay loam, 6 to 15 percent
slopes, about 10 miles north of Kremmling, 300 feet
south of northeast corner sec. 27, T. 3 N,, R. 81 W.

A1—0 to 4 inches; light grayish brown (10YR 6/4) heavy
clay loam, dark brown (10YR 4/3) moist; moderate
medium granular structure; slightly hard, firm, sticky
and plastic; calcareous, mildly alkaline; clear smooth
boundary. .

B2—4 to 18 inches; pale brown (10YR 6/3) clay, brown
(10YR 5/3) moist; moderate medium prismatic struc-
ture parting to moderate medium subangular blocky;
hard, firm, very sticky and very plastic; slickensides
on faces of peds; calcareous, mildly alkaline; clear
smooth boundary.

Cilca—18 to 22 inches; grayish brown (2.5Y 5/3) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, firm, very sticky and very plastic; visible seams
and streaks of lime; calcareous, moderately alkaline;
abrupt wavy boundary.

C2r—22 to 26 inches; soft, partly weathered shale.

Texture of the control section ranges from heavy clay
loam to clay.

Depth to bedrock ranges from 20 to 40 inches. These
soils have cracks up to 1 inch wide to a depth of 20
inches or more. ’

The A horizon has hue of 5Y through 7.5YR, value of
5 or 6 dry, 3 or 4 moist, and chroma of 2 through 4. It is
neutral or mildly alkaline. The B2 horizon has hue of 5Y
through 7.5YR, value of 5 through 7 dry, 3 through 6
moist, and chroma of 2 through 6. It is neutral to moder-
ately alkaline. The C horizon has hue of 5Y through
7.5YR, value of 5 through 7 dry, 3 through 6 moist, and
chroma of 2 through 6. It is neutral to strongly alkaline.

Anvik series

The Anvik series consists of deep, well drained soils
that formed in colluvium or glacial drift. Anvik soils are
on mountainsides. Slopes are 6 to 50 percent. The aver-
age annual precipitation is about 19 inches, the average
annual air temperature is about 38 degrees F, and the
frost-free season is about 30 to 60 days. The elevations
are 7,500 to 9,500 feet.

Anvik soils are similar to the Cebone and Mord soils
and are near Youga, Clayburn, Cimarron, Mord, Frisco,
Peeler, and Quander soils. Youga, Clayburn, and
Quander soils lack subsurface horizons. Cimarron,
Cebone, and Mord soils are more than 35 percent clay in
the subsoil. Frisco and Peeler lack a thick dark colored
surface layer.

Typical pedon of Anvik loam, 15 to 50 percent slopes,
about 4 miles west of Kremmling, about 500 feet west of
southeast corner sec. 9, T. 1 N., R. 81 W.

A1—0 to 11 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
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weak fine granular structure; soft, friable, slightly
sticky and slightly plastic; neutral; clear smooth
boundary.

A2—11 to 20 inches; pinkish gray (7.5YR 6/2) loam,
brown (7.5YR 5/2) moist; moderate medium granu-
lar structure parting to weak fine granular; soft, fri-
able, slightly sticky and slightly plastic; neutral; 5
percent gravel; gradual wavy boundary.

A&B—20 to 23 inches; 55 percent pinkish gray (7.5YR
7/2) and 45 percent light brown (7.5YR 6/4) clay
loam, brown (7.5YR 5/4) moist, moderate fine su-
bangular blocky structure parting to moderate
medium granular; slightly hard, firm, slightly sticky
and plastic; thin patchy clay films on faces of more
clayey peds; neutral; 10 percent gravel and 5 per-
cent cobbles; gradual wavy boundary.

B2t—23 to 40 inches; light brown (7.5YR 6/4) cobbly
clay loam, dark brown (7.5YR 4/4) moist; strong fine
prismatic structure parting to weak fine subangular
blocky; hard, firm, sticky and plastic; thin nearly con-
tinuous clay films on faces of peds; neutral; 15 per-
cent gravel and 10 percent cobbles; gradual wavy
boundary.

C—40 to 60 inches; pink (7.5YR 8/4} very cobbly clay
loam, pinkish gray (7.5YR 7/2) moist; massive; hard,
firm, sticky and plastic; 30 percent cobbles and 15
percent gravel; neutral.

The dark colored surface layer ranges from 7 to 15
inches thick. The solum ranges from 20 to 50 inches
thick. The content of rock fragments ranges from 0 to 35
percent by volume in the solum and from 25 to 50
percent by volume in the C horizon. Reaction is slightly
acid or neutral throughout.

The A1 horizon has hue of 2.5Y through 7.5YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 2 or 3. The A2
horizon has hue of 2.5Y through 7.5YR, value of 6
through 8 dry, 4 through 6 moist, and chroma of 2
through 4. The B2t is a cobbly heavy loam or cobbly clay
loam. The B2t has hue of 2.5Y through 7.5YR, value of 5
through 7 dry, 3 through 5 moist, and chroma of 3
through 6.

Benteen series

The Benteen series consists of moderately deep, well
drained soils that formed in limestone or sandstone.
Benteen soils are on mountainsides and ridges. Slopes
are 6 to 40 percent. The average annual precipitation is
about 20 inches, the average annual air temperature is
about 36 degrees F, and the frost-free season is about
30 to 50 days. Elevations are 8,000 to 9,500 feet.

Benteen soils are similar to the Sudduth and Clayburn
soils and are near Cimarron and Youga soils. Sudduth,
Clayburn, Cimarron, and Youga soils lack bedrock at 20
to 40 inches.
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Typical pedon of Benteen loam, 6 to 15 percent
slopes, about 20 miles northwest of Kremmling, about
1,300 feet south and 1,600 feet west of northeast corner
sec. 3, T.3 N, R. 82 W,

A1—0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak coarse
subangular blocky structure parting to weak medium
subangular blocky; soft, very friable, slightly sticky
and slightly plastic; noncalcareous, mildly alkaline;
clear smooth boundary.

B1—7 to 15 inches; dark grayish brown (10YR 4/2) light
clay loam, very dark brown (10YR 2/2) moist; mod-
erate medium prismatic structure parting to moder-
ate medium angular blocky; hard, friable, slightly
sticky and slightly plastic; thin patchy clay films on
faces of peds; noncalcareous, mildly alkaline; clear
smooth boundary.

B21t—15 to 21 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure part-
ing to moderate fine subangular blocky; hard, firm,
sticky and plastic; moderately thick continuous clay
films on faces of peds; neutral; clear smooth bound-
ary.

B22t—21 to 35 inches; brown (10YR 5/3) clay loam,
dark brown (10YR 4/3) moist; moderate coarse pris-
matic structure parting to moderate medium angular
blocky; very hard, firm, sticky and plastic; moderately
thick continuous clay films on faces of peds; neutral;
clear smooth boundary.

B3—35 to 38 inches; pale brown (10YR 6/3) gravelly
light clay loam, brown (10YR 5/3) moist; moderate
medium subangular blocky structure parting to weak
medium subangular blocky; hard, firm, sticky and
plastic; thin patchy clay films on faces of peds; cal-
careous, moderately alkaline; 30 percent limestone
gravel; abrupt wavy boundary.

R—38 inches; hard, highly fractured limestone.

Depth to bedrock is 20 to 40 inches. The hue is 10YR
or 2.5Y throughout the pedon. Reaction is neutral to
mildly alkaline throughout the pedon. In some pedons
just above the contact, the B3 or C horizon is weakly
effervescent and moderately alkaline and the content of
rock fragments by volume ranges from 20 to 40 percent.

Binco series

The Binco series consists of deep, well drained soils
that formed in local alluvium from shale and mudstone.
Binco soils are on mountainsides, foot slopes, and fans.
Slopes are 2 to 35 percent. The average annual precipi-
tation is about 13 inches, the average annual air tem-
perature is about 39 degrees F, and the frost-free
season is about 35 to 75 days. Elevations are 7,500 to
8,000 feet.
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Binco soils are similar to the Aaberg soils and are near
Aaberg and Waybe soils. Aaberg soils are 20 to 40
inches over shale. Waybe soils are 10 to 20 inches over
shale.

Typical pedon of Binco clay loam, 2 to 6 percent
slopes, about 10 miles north of Kremmling, 750 feet
north and 2,400 feet east of southwest corner sec. 22, T.
3N,R.81W.

A1—0 to 7 inches, light brownish gray (2.5Y 6/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; moder-
ate medium granular structure; slightly hard, friable,
very sticky and very plastic; calcareous, moderately
alkaline; clear smooth boundary.

B2—7 to 24 inches; light brownish gray (2.5Y 6/2) heavy
clay loam, dark grayish brown (2.5Y 4/2) moist;
moderate medium and coarse prismatic structure
parting to moderate medium subangular blocky; very
hard, very firm, very sticky and very plastic; few
slickensides; calcareous, moderately alkaline; clear
smooth boundary.

C1—24 to 37 inches; light brownish gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, firm, very sticky and very plastic; calcareous,
moderately alkaline; clear smooth boundary.

C2ca—37 to 48 inches; light brownish gray (2.5Y 6/2)
clay, dark grayish brown (2.5Y 4/2) moist; massive;
very hard, firm, very sticky and very plastic; calcare-
ous, visible streaks and seams of secondary lime,
strongly alkaline; clear smooth boundary.

C3—48 to 60 inches; light brownish gray (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, firm, very sticky and very plastic; calcareous;
strongly alkaline.

The 10- to 40-inch control section is normally clay, but
ranges to clay loam. The clay content ranges from 35 to
60 percent. The content of rock fragments ranges from 0
to 25 percent by volume. The fragments are mainly shale
fragments one-half inch to 3 inches in diameter. Cracks
up to 1 inch or more wide occur when the soil is dry. The
cracks extend to a depth of 20 inches or more.

The A horizon has hue of 10YR through 5Y, value of 4
through 6 dry, 4 or 5 moist, and chroma of 2 through 4.
The B2 horizon has hue of 10YR through 5Y, value of 4
through 6 dry, 4 or 5 moist, and chroma of 2 through 4.
Some pedons have a zone of secondary calcium carbon-
ate accumulation.

Boettcher series

The Boettcher series consists of moderately deep,
well drained soils that formed in residuum from shale.
Boettcher soils are on mountainsides. Slopes are 6 to 30
percent. The average annual precipitation is about 12
inches, the average annual air temperature is about 43
degrees F, and the frost-free season is 80 to 110 days.
Elevations are 6,600 to 7,300 feet.
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Boettcher soils are similar to Dahlquist, Forelle,
Harsha, Mulstay, and Stunner soils. They are near Dahl-
quist, Forelle, and Stunner soils. The control section of
the deep Dahlquist, Forelle, and Stunner soils is less
than 35 percent clay. Harsha and Mulstay soils occur in
cryic temperature regime.

Typical pedon of Boettcher stony loam, 6 to 15 per-
cent slopes, about 2 miles northeast of Radium, 1,100
feet east of center sec. 14, T. 1 S,, R. 82 W.

A1—0 to 2 inches; yellowish brown (10YR 5/2) stony
loam, dark grayish brown (10YR 3/2) moist; moder-
ate fine granular structure; soft, very friable, slightly
sticky and slightly plastic; 10 percent stones; mildly
alkaline; clear smooth boundary.

B2t—2 to 19 inches; brown (10YR 5/3) heavy clay loam,
dark brown (10YR 4/3) moist; strong medium suban-
gular blocky structure parting to strong fine subangu-
lar blocky; very hard, firm, very sticky and very plas-
tic; moderately thick continuous clay films on faces
of peds; moderately alkaline; gradual wavy bound-
ary.

B3ca—19 to 23 inches; light brownish gray (2.5Y 6/2)
heavy clay loam, grayish brown (2.5Y 5/2) moist;
strong medium subangular blocky structure parting
to strong fine subangular blocky; very hard, firm,
very sticky and very plastic; visible seams of sec-
ondary lime; calcareous; moderately alkaline; gradu-
al wavy boundary.

Ci1ca—23 to 33 inches; light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; moderate
medium subangular blocky structure; very hard, fri-
able, very sticky and very plastic; visible streaks and
seams of secondary lime; calcareous; strongly alka-
line; gradual wavy boundary.

C2r—33 to 60 inches; soft calcareous shale.

Depth to shale ranges from 20 to 40 inches. The
content of rock fragments ranges from 0 to 35 percent
by volume in the solum. The fragments are mainly shale
one-fourth to 1 inch in diameter.

The A horizon has hue of 5Y through 7.5YR, value of
5 through 7 dry, 3 through 6 moist, and chroma of 1
through 4. It is neutral or mildly alkaline. The B2t horizon
has hue of 5Y through 7.5YR, value of 5 through 7 dry, 4
through 6 moist, and chroma of 1 through 4. It ranges
from heavy clay loam to clay. The reaction is neutral to
moderately alkaline. The C horizon is heavy clay loam or
clay. It is moderately to strongly alkaline.

Bross series

The Bross series consists of deep, well drained soils
that formed in deeply weathered residuum from igneous
rocks. Bross soils are on alpine mountain slopes that
range from 20 to 50 percent. The average annual pre-
cipitation is 30 to 40 inches, the average annual air
temperature is less than 32 degrees F, and the frost-free
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season is 0 to 10 days. Elevations are 11,400 to 13,500
feet.

Bross soils are similar to and are near Meredith and
Mirror soils. Meredith soils have a fragmental substra-
tum. Mirror soils are 20 to 40 inches to bedrock.

Typical pedon of Bross extremely stony sandy loam,
20 to 50 percent slopes, along Jones Pass Road about
one-quarter mile west of the summit; sec. 27, T. 3 S, R.
76 W.

01—1 inch to 0; organic mat of roots.

A1—0 to 12 inches; grayish brown (10YR 5/2) extremely
stony sandy loam, very dark grayish brown (10YR
3/2) moist; moderate medium granular structure;
soft, very friable, slightly sticky and slightly plastic;
20 percent stones and 45 percent gravel; very
strongly acid; abrupt wavy boundary.

B2—12 to 22 inches; light yellowish brown (10YR 6/4)
very gravelly sandy loam, dark yellowish brown
(10YR 4/4) moist; weak medium subangular blocky
structure; soft, very friable, slightly sticky and non-
plastic; 40 percent gravel and 20 percent angular
cobbles; very strongly acid; clear wavy boundary.

C—22 to 60 inches; very pale brown (10YR 7/4) very
gravelly loamy coarse sand, yellowish brown (10YR
5/4) moist; massive; soft, very friable, nonsticky and
nonplastic; 55 percent gravel and 15 percent angu-
lar cobbles; very strongly acid.

The thickness of the solum ranges from 15 to 30
inches. The content of coarse fragments in the solum
ranges from 35 to 75 percent by volume. The fragments
range from fine gravel to angular cobbles.

The A1 horizon has hue of 2.5Y through 7.5YR, value
of 3 through 5 dry, 2 or 3 moist, and chroma of 1
through 3. The B2 horizon has hue of 2.5Y through
7.5YR, value of 5 through 7 dry, 4 through 6 moist, and
chroma of 1 through 4. Reaction is strongly or very
strongly acid throughout the pedon.

Cebone series

The Cebone series consists of moderately deep, well
drained soils that formed in shale and sandstone.
Cebone soils are on mountainsides. Slopes are 15 to 50
percent. The average annual precipitation is about 18
inches, the average annual air temperature is about 38
degrees F, and the frost-free season is about 30 to 60
days. Elevations are 7,500 to 9,000 feet.

Cebone soils are similar to the Anvik and Mord soils
and are near Cimarron, Mayoworth, Anvik, and Lake
Creek soils. Cimarron and Mayoworth soils lack a sub-
surface layer. Anvik and Mord soils do not have bedrock
at a depth of 20 to 40 inches. The subsoil of Lake Creek
soils is more than 35 percent rock fragments by volume.

Typical pedon of Cebone loam, 15 to 50 percent
slopes, about 5 miles east of Granby, 2,000 feet west
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and 1,500 feet south of northeast corner sec. 9, T. 1 N.,
R. 76 W.

A1—0 to 11 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist, moderate
medium granular structure; soft, very friable, slightly
sticky and slightly plastic; slightly acid; gradual
smooth boundary.

A2—11 to 16 inches; light gray (10YR 7/2) loam, light
yellowish brown (10YR 6/4) moist; weak medium
subangular blocky structure parting to moderate
medium granular; slightly hard, very friable, slightly
sticky and slightly plastic; slightly acid; gradual
smooth boundary.

B2t—16 to 32 inches; yellowish brown (10YR 5/4) heavy
clay loam, yellowish brown (10YR 5/4) moist; mod-
erate medium subangular blocky structure, hard,
firm, sticky and plastic; thin continuous clay films on
faces of peds; neutral; gradual wavy boundary.

C1—32 to 36 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; massive; very hard,
firm, very sticky and very plastic; neutral; clear
smooth boundary.

C2r—36 to 40 inches; soft, partially weathered shale.

The thickness of the solum ranges from 25 to 35
inches. The content of rock fragments ranges from 0 to
15 percent by volume. The fragments are predominantly
shale. Depth to shale ranges from 20 to 40 inches.
Reaction is slightly acid or neutral throughout the pedon.

Cimarron series

The Cimarron series consists of deep, well drained
soils that formed in local alluvium from shale. Cimarron
soils are on mountainsides and fans. Slopes are 2 to 35
percent. The average annual precipitation is about 16
inches, the average annual air temperature is about 40
degrees F, and the frost-free season is about 35 to 75
days. Elevations are 7,500 to 8,500 feet.

Cimarron soils are similar to Leavitt, Lymanson,
Mayoworth, Woodhall, Youga, and Quander soils and are
near Mayoworth, Quander, and Mord soils. The subsoil
of Leavitt, Lymanson, Woodhall, Youga, and Quander
soils is less than 35 percent clay. Mayoworth soils have
bedrock above a depth of 40 inches. Mord soils have an
A2 horizon below the A1 horizon.

Typical pedon of Cimarron loam, 6 to 15 percent
slopes, about 13 miles north of Kremmling, 1,800 feet
north and 1,300 feet west of southeast corner sec. 6, T.
3N,R.80W.

A11—0 to 5 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; moderate
fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; slightly acid; clear smooth
boundary.
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A12—5 to 10 inches; dark grayish brown (10YR 4/2)
heavy loam, very dark grayish brown (10YR 3/2)
moist; moderate medium granular structure parting
to weak fine granular; slightly hard, friable, slightly
sticky and slightly plastic; neutral; clear smooth
boundary.

B21t—10 to 14 inches; grayish brown (10YR 5/2) heavy
clay loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure
parting to weak fine subangular blocky; hard, firm,
sticky and plastic; thin nearly continuous clay films
on faces of peds; thin vertical cracks when dry that
may extend to base of A12; neutral; clear wavy
boundary.

B22t—14 to 24 inches; pale brown (10YR 6/3) clay, dark
grayish brown (10YR 4/2) moist, moderate medium
subangular blocky structure parting to moderate fine
angular blocky; hard, very firm, very sticky and very
plastic; moderately thick nearly continuous clay films
on faces of peds; thin vertical cracks when dry;
neutral; clear wavy boundary.

B3t—24 to 32 inches; light yellowish brown (10YR 6/4)
heavy clay loam, brown (10YR 5/3) moist; moderate
coarse subangular blocky structure parting to weak
medium subangular blocky; very hard, extremely
firm, very sticky and very plastic; thin nearly continu-
ous clay films on faces of peds; thin vertical cracks
when dry may extend to a depth of 30 inches; neu-
tral; gradual wavy boundary.

C—32 to 60 inches; light yellowish brown (10YR 6/4)
heavy clay loam, brown (10YR 5/3) moist; massive;
hard, very firm, sticky and plastic; 10 percent gravel;
neutral.

The dark colored surface layer ranges from 10 to 16
inches thick. The content of rock fragments ranges from
0 to 20 percent by volume.

The A horizon has hue of 2.5Y through 7.5YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 1 through 3.
The B2t horizon has hue of 2.5Y through 7.5YR, value of
5 through 7 dry, 3 through 6 moist, and chroma of 2
through 6. It is heavy clay loam or clay. The C horizon
has hue of 2.5Y through 7.5YR. It is heavy clay loam or
clay. Reaction is slightly acid or neutral throughout the
pedon.

Clayburn series

The Clayburn series consists of deep, well drained
soils that formed in alluvium and colluvium. Clayburn
soils occupy mountainsides, swales, and depressions.
Slopes are 2 to 50 percent. The average annual precipi-
tation is about 19 inches, the average annual air tem-
perature is about 39 degrees F, and the frost-free
season is about 30 to 60 days. Elevations are 7,500 to
9,000 feet.
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Clayburn soils are similar to the Benteen and Sudduth
soils and are near Anvik, Mord, Youga, Cimarron,
Quander, Sudduth, Frisco, and Peeler soils. Benteen
soils have bedrock at 20 to 40 inches. The subsoil of
Sudduth and Cimarron soils is more than 35 percent
clay. Youga and Quander soils have a dark colored sur-
face layer less than 16 inches thick. Frisco, Peeler,
Anvik, and Mord soils have light colored subsurface hori-
zons.

Typical pedon of Clayburn loam, 6 to 15 percent
slopes, about 20 miles north of Kremmling, 2,600 feet
south and 1,000 feet east of northwest corner sec. 29, T.
4N,R.80W,

A1—0 to 9 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; weak fine suban-
gular blocky structure parting to moderate medium
granular; soft, friable, slightly sticky and slightly plas-
tic; slightly acid; clear wavy boundary.

B1—9 to 16 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; moderate
medium subangular blocky structure parting to weak
fine subangular blocky; slight hard, friable, slightly
sticky and slightly plastic; neutral; clear wavy bound-
ary.

B21t—16 to 29 inches; grayish brown (10YR 5/2) heavy
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure;
slightly hard, friable, sticky and plastic; thin patchy
clay films on faces of peds; neutral; clear wavy
boundary.

B22t—29 to 40 inches; pale brown (10YR 6/3) clay
loam, yellowish brown (10YR 6/3) clay loam, yellow-
ish brown (10YR 5/4) moist; strong medium suban-
gular blocky structure parting to moderate fine su-
bangular blocky; hard, firm, sticky and plastic; thin
patchy clay films on faces of peds; neutral; gradual
wavy boundary.

B3—40 to 47 inches; light yellowish brown (10YR 6/4)
clay loam, yellowish brown (10YR 5/4) moist; mod-
erate medium subangular blocky structure parting to
weak medium subangular blocky; slightly hard, firm,
sticky and plastic; neutral; gradual wavy boundary.

C—47 to 60 inches; light yellowish brown (10YR 6/4),
gravelly clay loam, yellowish brown (10YR 5/4)
moist; massive, slightly hard, firm, sticky and plastic;
15 percent gravel; neutral.

The thickness of the solum ranges from 44 to 54
inches. The content of rock fragments in the C horizon
ranges from 0 to 25 percent by volume. The fragments
are predominantly less than 3 inches in diameter. Reac-
tion ranges from slightly acid to neutral throughout the
pedon.

The B2t horizon has hue of 7.5YR or 10YR, value of 4
through 6 dry, 3 through 5 moist, and chroma of 2
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through 4. It is loam or clay loam. The texture of the C
horizon ranges from loam to gravelly clay loam.

Cowdrey series

The Cowdrey series consists of deep, well drained
soils that formed in glacial drift. Cowdrey soils are on
mountainsides and fans. Slopes are 2 to 45 percent. The
average annual precipitation is about 22 inches, the
average annual air temperature is about 38 degrees F,
and the frost-free season is about 30 to 50 days. Eleva-
tions are 8,000 to 9,500 feet.

Cowdrey soils are similar to the Frisco, Peeler, Gate-
way, Uinta, Leadville, and Lake Creek soils and are near
Anvik, Cimarron, Sudduth, Mord, Frisco, Peeler, and
Gateway soils. Anvik, Cimarron, Sudduth, and Mord soils
have a thicker dark colored surface layer. The subsoil of
Frisco, Peeler, Uinta, and Leadville soils is less than 35
percent clay. Gateway and Lake Creek soils have bed-
rock at 20 to 40 inches.

Typical pedon of Cowdrey loam, 15 to 45 percent
slopes, about 3.5 miles southeast of Fraser, 750 feet
north and 1,500 feet west of southeast corner sec. 34, T.
18,R. 75 W.

01—2 inches to 0; undecomposed -needles and twigs.

A1—o0 to 3 inches; grayish brown (10YR 5/2) loam, very
dark brown (10YR 2/2) moist; weak coarse granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; slightly acid; clear smooth boundary.

A2—3 to 8 inches; very pale brown (10YR 7/3) loam,
brown (10YR 4/3) moist; weak thin platy structure;
slightly hard, friable, slightly sticky and slightly plas-
tic; slightly acid; clear wavy boundary.

B2t—8 to 36 inches; light brown (7.5YR 6/4) clay, dark
brown (7.5YR 4/4) moist, few light gray (10YR 7/2)
bleached sand grains in upper part of horizon; mod-
erate medium subangular blocky structure; very
hard, firm, very sticky and very-plastic; thin continu-
ous clay films on faces of peds; 10 percent fine
gravel; slightly acid; gradual wavy boundary.

B3—36 to 46 inches; light brown (7.5YR 6/4) clay,
brown (7.5YR 5/4) moist; moderate medium suban-
gular blocky structure; very hard, firm, very sticky
and very plastic; 10 percent gravel; thin patchy clay
films on faces of peds; slightly acid; gradual wavy
boundary.

C—46 to 60 inches; light brown (7.5YR 6/4) clay, brown
(7.5YR 5/4) moist; massive; very hard, firm, very
sticky and very plastic; 10 percent gravel; slightly
acid.

The thickness of the solum ranges from 20 to 50
inches. The content of rock fragments, mainly gravel,
ranges from O to 15 percent by volume. Reaction is
slightly acid or neutral throughout.

A thin A1 horizon is present in. some pedons and
absent in others. The A2 horizon has hue or 2.5Y
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through 7.5YR, value of 6 through 8 dry, 4 through 6
moist, and chroma of 2 or 3. The B2t horizon has hue of
2.5Y through 7.5YR, value of 5 or 6 dry, 4 or 5 moist,
and chroma of 2 through 4. The texture ranges from
heavy clay loam to clay. The C horizon has hue of 2.5Y
through 7.5YR. The texture ranges from heavy clay loam
to clay.

Cryaquepts

Cryaquepts are deep and moderately deep, poorly and
very poorly drained soils formed in colluvium and allu-
vium. The average annual precipitation is about 25
inches, the average annual air temperature is about 35
degrees F,.and the frost-free season is 35 to 50 days.
Elevations are 9,000 to 11,500 feet.

Cryaquepts are not similar to any other soil in the
survey area. They are near Leighcan and Newcomb
soils. Leighcan and Newcomb soils are well drained.

A reference profile of Cryaquepts, about 15 miles
south of Parshall along Ute Pass Tralil, sec. 2, T. 3 S, R.
78 W.

01—2 inches to 0; undecomposed needles, leaves, and
twigs.

A1—0 to 3 inches; dark gray (10YR 4/1) heavy clay
loam, very dark gray (10YR 3/1) moist; moderate
medium granular structure; hard, firm, sticky and
plastic; medium acid; clear wavy boundary.

B21—3 to 8 inches; mixed colors, 50 percent yellowish
brown (10YR 5/4) 50 percent gray (10YR 5/1) clay;
dark yellowish brown (10YR 4/4) and dark gray
(10YR 4/1) moist; moderate coarse subangular
blocky structure; very hard, firm, very sticky and very
plastic; medium acid; clear wavy boundary.

B22g—8 to 12 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; common large distinct motties of
yellowish brown (10YR 5/4); strong coarse subangu-
lar blocky structure; very hard, firm, very sticky and
very plastic; medium acid; clear wavy boundary.

C1g—12 to 27 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; common
medium distinct mottles of yellowish red (5YR 5/6)
and few fine faint mottles of yellowish brown (10YR
5/4); massive; very hard, firm, very sticky and very
plastic; medium acid; abrupt wavy boundary.

C2r—27 inches; weathered shale.

The depth to bedrock is 20 to 60 inches or more. A
surface layer of organic material ranges from 2 to 10
inches thick. The water table is at the surface or within
10 inches of the surface most of the time. The texture of
the B2 horizon ranges from loam to clay.

Cryoboralfs

Cryoboralfs are shallow and moderately deep, well
drained soils formed in colluvium and residuum from
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various parent materials. Cryoboralfs are on steep and
very steep mountainsides. The average annual precipita-
tion is 20 to 30 inches, the average annual air tempera-
ture is 36 to 42 degrees F, and the frost-free season is
30 to 50 days.

Cryoboralfs are similar to and are near Frisco, Peeler,
Cowdrey, and Leadville soils. Frisco, Peeler, Cowdrey,
and Leadville soils lack bedrock above 40 inches.

A reference profile of Cryoboralfs, about 2 miles south-
west of Hot Sulphur Springs, about 700 feet west of
southeast corner sec. 9, T. 1 N,, R. 78 W.

O1—1 inch to 0; undecomposed needles and twigs.

A2—0 to 5 inches; pink (7.5YR 7/4) stony loam, light
brown (7.5YR 6/4) moist; weak fine granular struc-
ture; soft, very friable, nonsticky and nonplastic; 15
percent stones, 10 percent cobbles, 10 percent
gravel; slightly acid; clear wavy boundary.

B&A—5 to 9 inches; 75 percent reddish yellow (7.5YR
6/6) and 25 percent pink (7.5YR 7/4) stony sandy
clay loam, strong brown (7.5YR 5/6) and light brown
(7.5YR 6/4) moist; moderate medium subangular
blocky structure; slightly hard, friable, sticky and
plastic; 15 percent stones, 10 percent cobbles;
slightly acid; clear wavy boundary.

B2t—9 to 15 inches; reddish yellow (7.5YR 6/6) stony
sandy clay loam, strong brown (7.5YR 5/6) moist;
moderate medium subangular blocky structure;
slightly hard, friable, sticky and plastic; 10 percent
stones, 10 percent cobbles; slightly acid; abrupt
wavy boundary.

R—15 inches; hard fractured sandstone.

The depth to bedrock ranges from 10 to 40 inches.
The B2t horizon has hue of 10R through 10YR. The
texture of the B2t horizon ranges from clay to sandy
loam. The content of rock fragments in the B2t horizon
ranges from 0 to 80 percent by volume.

Cryoborolls

Cryoborolls are shallow to deep, well drained soils
formed in colluvium and residuum from various sedimen-
tary and metamorphic rocks. Cryoborolls are on steep to
extremely steep mountainsides. The annual precipitation
ranges from 16 to 28 inches, the annual air temperature
ranges from 36 to 45 degrees F, and the frost-free
season is 30 to 80 days.

Cryoborolls are similar to and are near Tamp, Leavitt,
Lymanson, Woodhall, Quander, and lIrigul soils. They
vary widely within short distances.

A reference profile of Cryoborolls, about 10 miles
south of Parshali along Williams Fork River, sec. 34, T. 1
S,R.78 W.

A1—0 to 10 inches; grayish brown (10YR 5/2) very grav-
elly sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; soft, very friable,
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nonsticky and nonplastic; 40 percent gravel; neutral;
clear wavy boundary.

AC—10 to 22 inches; grayish brown (10YR 5/2) very
gravelly sandy loam, very dark grayish brown (10YR
3/2) moist; weak medium granular structure; soft,
very friable, nonsticky and nonplastic; 50 percent
gravel; neutral; gradual wavy boundary.

C—22 1o 33 inches; grayish brown (10YR 5/2) extremely
gravelly coarse loamy sand, dark grayish brown
(10YR 4/2) moist; single grain; loose, very friable,
65 percent gravel; neutral; abrupt wavy boundary.

R—33 inches; hard granite and gneiss.

The depth to bedrock ranges from 10 to 60 inches or
more. The dark colored surface layer is 10 to 40 inches
thick. The B2 horizon, if present, ranges from sandy
loam to very cobbly clay loam. The content of rock
fragments ranges from 10 to 80 percent by volume. The
fragments are one-fourth inch to 10 inches in diameter.

Cryorthents

Cryorthents are shallow and moderately deep, well
drained soils formed in alluvium and colluvium. Cryorth-
ents are on steep to extremely steep mountainsides. The
annual precipitation ranges from 11 to 18 inches, the
average annual air temperature is 37 to 42 degrees F,
and the frost-free season is 30 to 60 days.

Cryorthents are near Aaberg, Binco, Harsha, and Lea-
vitt soils. Aaberg, Binco, Harsha, and Leavitt soils have a
subsaoil.

A reference profile of Cryorthents, about 14 miles
north of Kremmling, in the northwest quarter sec. 3, T. 3
N., R. 81 W.

A1—0 to 3 inches; weak red (2.5YR 5/2) clay loam,
(2.5YR 4/2) moist; weak fine granular structure; soft,
friable, slightly sticky and slightly plastic; mildly alka-
line; clear smooth boundary.

C1—3 to 16 inches; weak red (2.5YR 5/2) clay loam,
(2.5YR 4/2) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; calcareous, moder-
ately alkaline; abrupt wavy boudary.

C2r—16 inches; weathered shale.

The depth to bedrock ranges from 10 to 40 inches.
Bedrock ranges from shale to hard sandstone.

The A horizon has hue of 2.5YR through 2.5Y. The C
horizon has hue of 2.5YR through 2.5Y. The texture
ranges from sandy loam to clay. The content of rock
fragments ranges from 0 to 50 percent by volume.

Cumulic Cryaquolls

Cumulic Cryaquolls are deep, poorly drained soils
formed in ailuvium and alluvial outwash. Cumulic Crya-
quolls are on nearly level flood plains adjacent to major
drainages. The annual precipitation ranges from 12 to 24
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inches, the average annual air temperature is 37 to 43
degrees F, and the frost-free period is 30 to 80 days.

Cumulic Cryaquolls are similar to Histic Cryaquolls and
are near Tine soils and Histic Cryaquolls. The Tine soils
are well drained. Histic Cryaquolls have an organic layer
of peat on the surface.

A reference profile of Cumulic Cryaquolls, about 4
miles south of Parshall, about 2,640 feet west of north-
east corner sec. 1, T. 1 S,,R. 79 W.

0O1—3 inches to 0; undecomposed mat of roots and
grasses.

A11—0 to 11 inches; gray (10YR 5/1) loam, very dark
gray (10YR 3/1) moist; moderate medium granular
structure; soft, very friable, slightly sticky and slightly
plastic; neutral; clear wavy boundary.

A12g—11 to 27 inches; gray (10YR 5/1) loam, very dark
gray (10YR 3/1) moist; few fine distinct motties of
strong brown (7.5YR 5/6); moderate fine subangular
blocky structure; soft, very friable, slightly sticky and
slightly plastic; neutral; gradual wavy boundary.

AC—27 to 31 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; common
medium distinct mottles of yellowish brown (10YR
5/8) and strong brown (7.5YR 5/6); massive; soft,
very friable, slightly sticky and slightly plastic; neu-
tral; gradual wavy boundary.

IC—31 to 55 inches; pale brown (10YR 6/3) very cobbly
sand, dark brown (10YR 4/3) moist; few fine faint
mottles of yellowish brown (10YR 5/6) on gravels
and cobbles; single grained; loose, very friable; 45
percent cobbles; neutral.

Some profiles are underlain by sand and gravel at
depths of 2 to 4 feet. Others have no sand or gravel
above 60 inches. The texture of the control section
ranges from sandy loam to heavy clay loam. The content
of rock fragments ranges from 0 to 35 percent by
volume in the A1 and C horizons and from 20.to 70
percent in the IIC horizon. The fragments range from
one-fourth inch to 10 inches in diameter.

Dahlquist series

The Dabhlquist series consists of deep, well drained
soils that formed in old landslide deposits and in highly
fractured sandstone. Dahlquist soils are on mountain-
sides and ridges. Slopes are 6 to 50 percent. The aver-
age annual precipitation is about 12 inches, the average
annual air temperature is about 43 degrees F, and the
frost-free season is 80 to 110 days. Elevations are 6,600
to 7,300 feet.

Dahlquist soils are similar to Boettcher, Forelle,
Harsha, Mulstay, and Stunner soils. They are near
Boettcher, Forelle, and Stunner soils. Boettcher soils are
20 to 40 inches deep over shale. Forelle and Stunner
soils have a nonskeletal control section. Harsha and
Mulstay soils occur in a cryic temperature regime.
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Typical pedon of Dahlquist very cobbly loam, 6 to 50
percent slopes, about 2 miles northeast of Radium,
1,100 feet east of center sec. 14, T. 1 S, R. 82 W.

A1—0 to 6 inches; brown (10YR 5/3) very cobbly loam,
dark brown (10YR 4/3) moist; moderate fine granu-
lar structure; soft, very friable, slightly sticky and
slightly plastic; 5 percent stones, 25 percent cob-
bles, 15 percent gravel; mildly alkaline; clear smooth
boundary.

B2t—6 to 22 inches; brown (7.5YR 5/4) very cobbly
sandy clay loam, brown (7.5YR 5/4) moist; moder-
ate medium subangular blocky structure parting to
moderate fine subangular blocky; slightly hard, very
friable, sticky and plastic; thin continuous clay films
on faces of peds; 30 percent gravel, 20 percent
cobbles, 10 percent stones; mildly alkaline; clear
wavy boundary.

B3ca—22 to 30 inches; strong brown (7.5YR 5/6) ex-
tremely cobbly sandy clay loam, reddish yellow
(7.5YR 6/6) moist; weak medium subangular blocky
structure; slightly hard, very friable, sticky and plas-
tic; thin nearly continuous clay films on faces of
peds; 40 percent gravel, 20 percent cobbles, 10
percent stones; calcareous, moderately alkaline;
gradual wavy boundary.

Cca—30 to 60 inches; very pale brown (10YR 7/3) ex-
tremely cobbly loam, very pale brown (10YR 7/3)
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; 30 percent gravel, 30 percent
cobbles, 10 percent stones; calcareous, moderately
alkaline.

The thickness of the solum ranges from 21 to 38
inches. The content of rock fragments ranges from 35 to
80 percent by volume. The fragments are predominantly
less than 10 inches in diameter.

The A horizon has hue of 10YR or 7.5YR, value of 5
or 6 dry, 4 or 5 moist, and chroma of 2 or 3. It is neutral
or mildly alkaline. The B2t horizon has a hue of 10YR
through 5YR, value of 5 or 6 dry, 4 or 5 moist, and
chroma of 2 through 4. It is neutral or mildly alkaline.
The C horizon has accumulations of calcium carbonate.
Reaction is moderately or strongly alkaline.

Forelle series

The Forelle series consists of deep, well drained soils
that formed in local alluvium. Forelle soils are on toe
slopes and fans. Slopes are 3 to 30 percent. The aver-
age annual precipitation is about 12 inches, the average
annual air temperature is about 46 degrees F, the aver-
age summer air temperature is about 61 degrees F, and
the frost-free season is about 80 to 110 days. Elevations
are 6,600 to 7,500 feet.

Forelle soils are similar to Boettcher, Dahlquist,
Harsha, Mulstay, and Stunner soils. They are near
Boettcher, Dahlquist, and Stunner soils. The profile of
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Dahiquist soils is more than 35 percent rock fragments.
Stunner soils have calcic horizons. The subsoil of
Boettcher soils averages more than 35 percent clay.
Harsha and Muistay soils occur in cryic temperature re-
gimes. :

Typical pedon of Forelle loam, 3 to 15 percent slopes,
about 15 miles southwest of Kremmling, 1,000 feet east
and 600 feet north of southwest corner sec. 18, T. 1 S,,
R. 81 W,

A1—0 to 5 inches; brown (7.5YR 5/2) loam, dark brown
(7.5YR 4/2) moist; weak thin platy structure parting
to moderate medium granular, soft, very friable,
slightly sticky and slightly plastic; neutral; abrupt
smooth boundary.

B1—5 to 9 inches; yellowish brown (10YR 5/4) sandy
clay loam, dark yellowish brown (10YR 4/4) moist;
moderate medium subangular blocky structure;
slightly hard, very friable, slightly sticky and slightly
plastic; mildly alkaline; clear smooth boundary.

B2t—9 to 21 inches; light yellowish brown (10YR 6/4)
sandy clay loam, dark yellowish brown (10YR 4/4)
moist; strong medium subangular blocky structure
parting to moderate medium subangular blocky;
hard, friable, sticky and plastic; calcareous, moder-
ately alkaline; clear wavy boundary.

B3ca—21 to 33 inches; pale brown (10YR 6/3) sandy
clay loam, brown (10YR 5/3) moist; weak medium
prismatic structure, hard, friable, slightly sticky and
slightly plastic; visible lime seams; strongly alkaline;
gradual wavy boundary.

C1—33 to 41 inches; pale brown (10YR 6/3) sandy clay
loam, brown (10YR 5/3) moist; massive; hard, fri-
able, slightly sticky and slightly plastic; strongly alka-
line; gradual wavy boundary.

C2—41 to 60 inches; very pale brown (10YR 7/3) sandy
clay loam, pale brown (10YR 6/3) moist; massive;
hard, friable, slightly sticky and slightly plastic; mod-
erately alkaline.

The thickness of the solum is 22 to 46 inches. Coarse
fragments make up 0 to 10 percent of the solum.

The A horizon has hue of 2.5Y through 7.5YR, value
of 5 through 7 dry, 3 through 6 moist, and chroma of 2
through 4. It is neutral or mildly alkaline. The B2t horizon
has hue of 2.5Y through 7.5YR, value of 5 through 7 dry,
4 through 6 moist, and chroma of 2 through 6. It is sandy
clay loam or clay loam. Reaction of the B2t horizon is
mildly through strongly alkaline. The C horizon is moder-
ately to strongly alkaline.

Frisco series

The Frisco series consists of deep, well drained soils
that formed in glacial drift. Frisco soils are on mountain-
sides, ridges, and fans. Slopes are 2 to 65 percent. The
average annual precipitation is about 24 inches, the
average annual air temperature is about 35 degrees F,
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and the frost-free season is about 30 to 50 days. Eleva-
tions are 8,000 to 10,500 feet.

" Frisco soils are similar to Peeler, Cowdrey, Gateway,
Lake Creek, Leadville, and Uinta soils and are near
Anvik, Clayburn, Quander, Youga, Cowdrey, Peeler,
Grenadier, and Uinta soils. The profile of Peeler, Uinta,
and Cowdrey soils is less than 35 percent rock frag-
ments. Gateway and Lake Creek soils have bedrock
above 60 inches. Anvik, Clayburn, Quander, and Youga
soils have a thick dark colored surface layer. Leadville
soils are redder in color. Grenadier soils lack a well
developed subsoil.

Typical pedon of Frisco gravelly sandy foam, 6 to 25
percent slopes, about 14 miles northeast of Kremmling,
2,500 feet east and 800 feet north of southwest corner
sec. 7, T.3N,R. 79 W,

O1—1 inch to 0; undecomposed leaves, twigs, cones,
needles, and grass.

A2—0 to 14 inches; pinkish gray (7.5YR 7/2) gravelly
sandy loam, brown (7.5YR 5/2) moist; weak fine
subangular blocky structure parting to weak fine
granular; soft, very friable, nonsticky and nonplastic;
15 percent gravel; strongly acid; clear wavy bound-
ary.

A&B—14 to 21 inches; pink (7.5YR 7/4) very stony light
sandy clay loam, 75 percent brown (7.5YR 5/2)
moist; 25 percent dark brown (7.5YR 4/4) moist;
moderate fine subangular blocky structure parting to
weak medium granular; soft, very friable, slightly
sticky and slightly plastic; 35 percent stones, 10
percent cobbles; strongly acid; gradual wavy bound-
ary.

B2t—21 to 41 inches; light brown (7.5YR 6/4) very stony
sandy clay loam, brown (7.5YR 4/4) moist; moder-
ate medium subangular blocky structure parting to
weak fine subangular blocky; hard, firm, sticky and
plastic; thin patchy clay films on faces of peds; 35
percent stones, 5 percent cobbles; medium acid;
gradual wavy boundary.

C—41 to 60 inches; light brown (7.5YR 6/4) very stony
sandy clay loam, brown (7.5YR 4/4) moist: massive,
slightly hard, firm, sticky and plastic; 50 percent
stones, 10 percent cobbles; medium acid.

The content of rock fragments ranges from 35 to 80
percent in the major part of the solum and the C horizon.
The fragments are predominantly 10 to 24 inches in
diameter. Reaction ranges from strongly acid to medium
acid.

The A2 horizon has hue of 2.5Y through 7.5YR, value
of 5 through 8 dry, 4 through 7 moist, and chroma of 2
through 4. The B2t horizon has hue of 2.5Y through
7.5YR, value of 5 through 7 dry, 4 through 6 moist, and
chroma of 2 through 6. The B2t horizon is’ loam, sandy
clay loam, or clay loam.
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Gateway serles

The Gateway series consists of moderately deep, well
drained soils that formed in material weathered from
mudstone or shale. Gateway soils are on mountainsides
and ridges. Slopes are 6 to 50 percent. The average
annual precipitation is about 21 inches, the average
annual air temperature is about 35 degrees F, and the
frost-free season is about 30 to 60 days. Elevations are
8,000 to 9,500 feet.

Gateway soils are similar to Frisco, Peeler, Cowdrey,
Lake Creek, Leadville, and Uinta soils and are near Cow-
drey, Cebone, and Cimarron soils. Frisco, Peeler, Cow-
drey, and Uinta soils lack bedrock above 40 inches. The
subsoil of Lake Creek and Leadville soils is more than
35 percent rock fragments. Cebone and Cimarron have a
thick dark colored surface layer.

Typical pedon of Gateway loam, 15 to 50 percent
slopes, about 4 miles east of Fraser, 1,620 feet east and
500 feet south of northwest corner sec. 16, T. 1 S., R.
75 W.

O1—1 inch to 0; undecomposed needles and twigs.

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

A2—3 to 8 inches; light gray (10YR 7/2) loam, brown
(10YR 5/3) moist; moderate medium platy structure
parting to weak medium granular; slightly sticky and
slightly plastic; neutral; clear smooth boundary.

B&A—8 to 12 inches; brown (7.5YR 5/4) heavy clay
loam, brown (7.5YR 5/3) moist; light gray (10YR
7/2) stains in upper part of horizon; moderate
medium subangular blocky structure; slightly hard,
friable, sticky and plastic; thin nearly continuous clay
films on faces of peds; neutral; gradual smooth
boundary.

B21t—12 to 23 inches; light brown (7.5YR 6/4) clay,
brown (7.5YR 5/3) moist; moderate and strong
medium angular blocky structure; hard, firm, sticky
and plastic; thin continuous clay fiims on faces of
peds; neutral; gradual wavy boundary.

B22t—23 to 30 inches; brown (7.5YR 5/4) heavy clay
loam, brown (7.5YR 5/3) moist; moderate medium
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; thin patchy clay films on
faces of peds; 30 percent mudstone chips; neutral;
gradual wavy boundary.

Cr—30 to 38 inches; soft, partly fractured, white Trouble-
some Mudstone.

In some pedons a thin A1 horizon occurs below the
organic layer and above the A2 harizon. The solum
ranges from 19 to 39 inches thick. The dépth to bedrock
is 20 to 40 inches. The content of rock fragments ranges
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from 0 to 15 percent by volume in the pedon but may
range to 30 percent at or near the contact.

The A2 horizon has hue of 2.5Y through 7.5YR, value
of 6 or 7 dry, 4 or 5 moist, and chroma of 2 through 4.
The B2t horizon has hue of 2.5Y through 7.5YR, value of
5 or 6 dry, 4 or 5 moist, and chroma of 3 through 6.
Reaction is slightly acid or neutral throughout the pedon.

Grenadier series-

The Grenadier series consists of deep, well drained
soils that formed in glacial drift. Grenadier soils are on
mountainsides and ridges. Slopes are 15 to 55 percent.
The average annual precipitation is about 25 inches, the
average annual air temperature is about 34 degrees F,
and the frost-free season is about 30 to 50 days. Eleva-
tions are 9,000 to 11,400 feet.

Grenadier soils are similar to Scout and Leighcan soils
and are near Frisco and Peeler soils. The subsoil of
Scout and Leighcan soils is less than 18 percent clay.
Frisco and Peeler soils have a well developed subsoil.

Typical pedon of Grenadier gravelly loam, 15 to 55
percent slopes, about 18 miles northeast of Kremmling,
500 feet south and 100 feet west of northeast corner
sec. 6, T.3N,R. 79 W.

01-2 inches to 0; undecomposed needles, twigs, and
moss.

A2—0 to 7 inches; pink (7.5YR 7/4) gravelly loam,
brown (7.5YR 4/4) moist; weak fine subangular
blocky structure parting to weak medium granular;
soft, very friable, slightly sticky and nonplastic; 15
percent gravel, 5 percent cobbles; very strongly
acid; clear wavy boundary.

B2—7 to 15 inches; brown (7.5YR 5/2) gravelly light
sandy clay loam, dark brown (7.5YR 4/2) moist;
moderate fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; 20
percent gravel, 10 percent cobbles; strongly acid;
gradual wavy boundary.

C—15 to 60 inches; pale brown (10YR 6/3) very stony
heavy sandy loam, brown (10YR 5/3) moist; mas-
sive, soft, very friable, slightly sticky and nonplastic;
30 percent stones, 10 percent gravel, 10 percent
cobbles; strongly acid.

The content of rock fragments ranges from 35 to 80
percent by volume in the B2 and C horizons. Reaction is
strongly acid or very strongly acid.

The A2 horizon has hue of 2.5Y through 7.5YR, value
of 5 through 8 dry, 4 through 7 moist, and chroma of 2
through 4. The B2 horizon has hue of 2.5Y through
7.5YR, value of 5 through 7 dry, 4 through 6 moist, and
chroma of 2 through 6. The control section is a very
stony loam, very stony sandy clay loam, or very stony
light clay loam.
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Haploborolls

Haploborolls are shallow and moderately deep, well
drained soils formed in colluvium and alluvium. Haplobor-
olls are on steep to extremely steep mountainsides and
escarpments adjacent to the Colorado River in the
southwest corner of the survey area. The average
annual precipitation is 11 to 14 inches, the average
annual air temperature is 37 to 45 degrees F, and the
frost-free season is 80 to 110 days.

Haploborolls are similar to and are near Forelle, Dahl-
quist, and Stunner soils. Forelle, Dahlquist, and Stunner
soils are deep.

A reference profile of Haploborolls, about 6 miles
southwest of Kremmling along the Colorado River, near
the southeast corner sec. 13, T. 1 S, R. 82 W.

A1—0 to 8 inches; dark grayish brown (10YR 4/2) ex-
tremely stony loam, very dark grayish brown (10YR
3/2) moist; weak fine granular structure; soft, very
friable, slightly sticky and slightly plastic; 20 percent
stones, 20 percent cobbles, 30 perceht gravel; neu-
tral; clear wavy boundary.

C—8 to 17 inches; brown (10YR 5/3) extremely stony
sandy loam, dark brown (10YR 4/3) moist; massive;
soft, very friable, nonsticky and nonplastic; 20 per-
cent stones, 30 percent cobbles, 20 percent gravel;
neutral; abrupt wavy boundary.

R—17 inches; unweathered hard granite.

The depth to bedrock ranges from 10 to 40 inches.
The control section ranges from clay loam to extremely
stony sandy loam. Colors range in hue from 2.5Y to
2.5YR.

Harsha series

The Harsha series consists of deep, well drained soils
that formed in alluvial sediments from sedimentary rock.
Harsha soils are on mountainsides, fans, and terraces.
Slopes are 0 to 50 percent. The average annual precipi-
tation is about 12 inches, the average annual air tem-
perature is about 37 degrees F, and the frost-free
season is about 35 to 75 days. Elevations are 7,500 to
8,500 feet.

Harsha soils are similar to Forelle and Mulstay soils
and are near Leavitt, Tine, Roxal, Rogert, and Tamp
soils. Forelle soil has a warmer summer soil temperature.
The subsoil of Mulstay soils is more than 35 percent
clay. Leavitt soils have a thick dark colored surface
layer. The profile of Tine soils is more than 35 percent
rock fragments. Roxal and Rogert soils have bedrock at
a depth of 10 to 20 inches. Tamp soils have a weakly
developed subsoil.

Typical pedon of Harsha loam, 6 to 15 percent slopes,
about 6 miles northeast of Kremmling, 550 feet north
and 100 feet ‘east of southwest corner sec. 7, T. 2 N., R.
79 W.
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A1—0 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
medium granular structure; soft, very friable, slightly
sticky and slightly plastic; noncalcareous; mildly al-
kaline; clear smooth boundary.

B21t—5 to 13 inches; light brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) moist; moderate medium suban-
gular blocky structure; slightly hard, very friable,
slightly sticky and slightly plastic; thin nearly continu-
ous clay films on faces of peds; noncalcareous;
mildly alkaline; clear smooth boundary.

B22t—13 to 33 inches; very pale brown (10YR 7/4} light
clay loam, light yellowish brown (10YR 6/4) moist;
weak medium subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly plastic;
thin patchy clay films on faces of peds; calcareous;
moderately alkaline; clear smooth boundary.

B3ca—33 to 40 inches; light yellowish brown (10YR
6/4); loam, yellowish brown (10YR 5/4) moist; mod-
erate medium subangular blocky structure; hard, fri-
able, slightly sticky and slightly plastic; thin patchy
clay films on faces of peds; visible streaks of lime
accumulations; calcareous; moderately alkaline;
gradual smooth boundary.

C—40 to 60 inches; light yellowish brown (10YR 6/4)
loam, yellowish brown (10YR 5/4) moist; massive;
hard, friable, slightly sticky and slightly plastic; cal-
careous; moderately alkaline.

The thickness of the solum ranges from 15 to 40
inches. The depth to uniformly calcareous material
ranges from 11 to 30 inches.

The A horizon has hue of 2.5Y through 7.5YR, value
of 4 through 6 dry, 2 through 4 moist, and chroma of 2
or 3. The reaction is neutral or mildly alkaline. The B2t
horizon has hue of 2.5Y through 7.5YR, value of 5
through 7 dry, 6§ or 6 moist, and chroma of 2 through 4.
Reaction is mildly alkaline or moderately alkaline. The C
horizon has hue of 2.5Y through 7.5YR. The reaction is
moderately alkaline or strongly alkaline.

Histic Cryaquolis

Histic Cryaquolls are moderately deep and deep,
poorly drained soils formed in alluvium. Histic Cryaquolls
are on nearly level valley floors adjacent to major
streams and in mountain meadow depressions adjacent
to streams.

Histic Cryaquolls are similar to and are near Cumulic
Cryaquolls. Cumulic Cryaquolls lack a thick organic layer
at the surface.

A reference profile of Histic Cryaquolls, about 6 miles
north of Grand Lake, about 300 feet east and 100 feet
south of northwest corner sec. 1, T. 4 N,, R. 76 W.

Oe—11 inches to 0; very dark grayish brown (10YR 3/2)
hemic material, very dark brown (10YR 2/2) moist;
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many fine and very fine roots; abrupt smooth bound-
ary. :

A1g—0 to 10 inches; very dark grayish brown (10YR
3/2) silt loam, very dark brown (10YR 2/2) moist;
few fine distinct mottles of yellowish brown (10YR
5/6); weak fine granular structure; soft, very friable,
sticky and plastic; strongly acid; clear wavy bound-
ary.

ACg—10 to 21 inches; light gray (5Y 7/1) silty clay loam,
dark gray (5Y 4/1) moist; gleyed and common
medium distinct mottles of olive yellow (2.5Y 6/6);
massive; slightly hard, very friable, sticky and very
plastic; strongly acid, gradual wavy boundary.

C1g—21 to 33 inches; pale yellow (5Y 7/3) silty clay,
olive (5Y 5/3) moist; many medium faint mottles of
yellow (8Y 7/6); massive; hard, firm, sticky and very
plastic; very strongly acid; abrupt wavy boundary.

[IC2g—33 to 60 inches; sand and gravel; few fine faint
colored mottles.

The thickness of the organic layer is 8 to 14 inches.
Some pedons are underlain by sand and gravel at
depths of 24 to 48 inches. The texture ranges from
sandy loam to clay throughout the pedon. The water
table is at or near the surface when the soil temperature
is 32 degrees F, or higher.

Irigul series

The Irigul series consists of shallow, well drained soils
that formed in material weathered from slate. Irigul soils
are on mountainsides and ridges. Slopes are 6 to 30
percent. The average annual precipitation is about 16
inches, the average annual air temperature is about 38
degrees F, and the frost-free season is about 30 to 60
days. Elevations are 8,000 to 9,000 feet.

Irigul soils are similar to Rogert soils and are near
Quander and Woodhall soils. The profile of Rogert soils
is less than 18 percent clay. Woodhall and Quander soils
lack bedrock above a depth of 20 inches.

Typical pedon of Irigul channery loam, 6 to 30 percent
slopes, about 20 miles north of Kremmling, 500 feet
north and 1,500 feet east of southwest corner sec. 7, T.
3N, R.81W.

A1—0 to 6 inches; dark grayish brown (10YR 4/2) chan-
nery loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; soft, very friable,
nonsticky and nonplastic; 25 percent channery ma-
terial; neutral; clear smooth boundary.

AC—6 to 8 inches; brown (7.5YR 5/4) very channery
loam, dark brown (7.5YR 4/4) moist; massive; soft,
very friable, nonsticky and nonplastic; 55 percent
channery material; mildly alkaline; abrupt wavy
boundary.

R—=8 to 12 inches; hard, highly fractured slate.
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The depth to bedrock ranges from 5 to 20 inches. The
contents of rock fragments ranges from 35 to 75 percent
by volume throughout the pedon. The fragments are
predominantly less than 4 inches in length. The reaction
is neutral to mildly alkaline throughout the profile.

The A1 horizon has hue of 2.5Y or 10YR, value of 4 or
5 dry, 2 or 3 moist, and chroma of 2 or 3. The C horizon,
if present, has hue of 2.5Y through 7.5YR.

Lake Creek series

The Lake Creek series consists of moderately deep,
well drained soils that formed in material weathered from
sandstone. Lake Creek soils are on mountainsides and
ridges. Slopes are 15 to 50 percent. The average annual
precipitation is about 20 inches, the average annual air
temperature is about 36 degrees F, and the frost-free
season is about 30 to 50 days. Elevations are 8,500 to
9,500 feet.

Lake Creek soils are similar to Gateway, Leadville,
Frisco, Peeler, Cowdrey, and Uinta soils and are near
Leadville, Uinta, Woodhall, Frisco, and Peeler soils.
Frisco, Peeler, Uinta, Leadville, and Cowdrey soils do not
have bedrock above 40 inches. Woodhall soils have a
thicker dark colored surface layer, and Gateway has
more clay in the subsoil.

Typical pedon of Lake Creek loam, 15 to 50 percent
slopes, about 9 miles northwest of Granby, 2,200 feet
south and 1,600 feet west of northeast corner sec. 28, T.
3N,R. 77 W.

0O1—1 inch to 0; undecomposed needles and twigs.

A2—0 to 5 inches; pine (7.5YR 7/4) loam, light brown
(7.5YR 6/4) moist; weak fine granular structure; soft,
very friable, nonsticky and nonplastic; 10 percent
cobbles; slightly acid; clear wavy boundary.

B&A—5 to 12 inches; 80 percent reddish yellow (7.5YR
6/6), strong brown (7.5YR 5/6) moist; and 20 per-
cent pink (7.5YR 7/4), light brown (7.5YR 6/4)
moist, stony sandy clay loam; moderate medium su-
bangular blocky structure parting to weak fine angu-
lar blocky; slightly hard, very friable, sticky and plas-
tic; 20 percent stones, 10 percent cobbles; slightly
acid; clear wavy boundary.

B2t—12 to 28 inches; reddish yellow (7.5YR 6/6) very
stony sandy clay loam, strong brown (7.5YR 5/6)
moist; moderate medium subangular blocky struc-
ture parting to weak fine subangular blocky; slightly
hard, friable, sticky and plastic, common thin clay
films on faces of peds; 40 percent stones, 15 per-
cent cobbles; slightly acid; gradual wavy boundary.

B3—28 to 35 inches; reddish yellow (7.5YR 6/6) ex-
tremely stony sandy clay loam, strong brown (7.5YR
5/6) moist; weak medium subangular blocky struc-
ture; slightly hard, friable, sticky and plastic; 50 per-
cent stones, 20 percent cobbles; slightly acid; clear
smooth boundary.
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R—35 inches; hard, highly fractured sandstone.

The content of rock fragments in the subsoil ranges
from 35 to 80 percent by volume. The depth to bedrock
ranges from 20 to 40 inches.

The A2 horizon has hue of 2.5Y through 7.5YR, value
of 6 or 7 dry, 3 through 6 moist, and chroma of 2
through 4. The B2t horizon has hue of 2.5Y through
7.5YR, value of 5 or 6 dry, 3 through 5 moist, and
chroma of 2 through 6.

Leadville series

The Leadville series consists of deep, well drained
soils that formed in material weathered from sandstone.
Leadville soils are on mountainsides and ridges. Slopes
are 15 to 50 percent. The average annual precipitation is
about 20 inches, the average annual air temperature is
about 36 degrees F, and the frost-free season is about
30 to 50 days. Elevations are 8,500 to 9,500 feet.

Leadville soils are similar to Gateway, Lake Creek,
Frisco, Peeler, Cowdrey, and Uinta soils and are near
Lake Creek, Uinta, and Upson soils. Frisco, Peeler, and
Cowdrey sbils are yellower in color. The subsoil of Uinta
soils is less than 35 percent rock fragments. Gateway,
Upson, and Lake Creek soils have bedrock above 40
inches.

Typical pedon of Leadville stony loam, 15 to 50 per-
cent slopes, about § miles southeast of Granby, 200 feet
south and 100 feet west of northeast corner sec. 21, T.
1N.,R.76 W.

0O1—2 inches to 0; partially decomposed needles and
twigs.

A2—0 to 11 inches; pink (5YR 7/4) stony loam, reddish
brown (5YR 5/4) moist; weak fine subangular blocky
structure; soft, very friable, nonsticky and nonplastic;
15 percent stones; slightly acid; gradual smooth
boundary.

B&A--11 to 19 inches; reddish brown (2.5YR 5/4) stony
loam, dark reddish brown (2.5YR 4/4) moist; pink
(5YR 7/4) bleached sand grains on faces of peds;
moderate medium subangular blocky structure;
slightly hard, very friable, slightly sticky and slightly
plastic; thin nearly continuous cilay films on ped
faces; 25 percent stones; slightly acid; gradual wavy
boundary.

B2t—19 to 38 inches; red (10R 5/6) extremely stony
clay loam, dark red (10R 4/6) moist; strong medium
subangular blocky structure; hard, very friable, sticky
and slightly plastic; thin nearly continuous clay films
on faces of peds; 75 percent stones; slightly acid;
gradual wavy boundary. '

B3—38 to 43 inches; red (10R 5/6) extremely stony clay
loam, red (10R 4/6) moist; weak medium subangular
blocky structure; hard, friable, sticky and plastic; 75
percent stones; neutral; gradual wavy boundary.
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C—43 to 60 inches; red (10R 5/6) extremely stony loam,
red (10R 4/6) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; 75 percent stones;
neutral.

The content of rock fragments in the B horizon ranges
from 35 to 80 percent by volume. The reaction ranges
from neutral to medium acid.

The A2 horizon has hue of 10YR through 5YR, value
of 5 through 8 dry, 4 through 7 moist, and chroma of 2
through 4. The B2t horizon has hue of 5YR through 10R,
value of 5 through 7 dry, 4 through 6 moist, and chroma
of 2 through 6. It is clay loam or sandy clay loam and is
extremely stony or very stony. Some pedons have a thin
A1 horizon.

Leavitt series

The Leavitt series consists of deep, well drained soils
that formed in local alluvial material weathered from
sedimentary rock. Leavitt soils are on fans, terraces, and
mountainsides. Slopes are 0 to 55 percent. The average
annual precipitation is about 16 inches, the average
annual air temperature is about 39 degrees F, and the
frost-free season is about 35 to 75 days. Elevations are
7,500 to 8,500 feet.

Leavitt soils are similar to Lymanson, Mayoworth,
Woodhall, Cimarron, Youga, and Quander soils and are
near Harsha, Roxal, and Lymanson soils. Lymanson,
Mayoworth, Roxal, and Woodhall soils have bedrock
above a depth of 40 inches. Cimarron, Youga, and
Quander soils tack secondary lime above 40 inches. The
Harsha soil has a thinner dark colored surface layer.

Typical pedon of Leavitt loam, 0 to 6 percent slopes,
about 0.5 mile east of Hot Sulphur Springs, 2,600 feet
east and 500 feet north of southwest corner sec. 2, T. 1
N., R. 78 W.

A1—0 to 6 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium platy structure parting to weak fine granular;
very friable, slightly sticky and slightly plastic; neu-
tral; clear smooth boundary.

B1—6 to 10 inches; brown (10YR 4/3) loam, dark brown
(10YR 3/3) moist; moderate medium subangular
blocky structure; slightly hard, very friable, slightly
sticky and slightly plastic; neutral; clear smooth
boundary.

B21t—10 to 17 inches; brown (10YR 5/3) light clay
loam, brown (10YR 4/3) moist; moderate medium
subangular blocky structure; slightly hard, very fri-
able, sticky and plastic; thin nearly continuous clay
films on faces of peds; mildly atkaline; clear smooth
boundary.

B22t—17 to 25 inches; brown (10YR 5/3) light clay
loam, brown (10YR 4/3) moist; weak medium pris-
matic structure parting to weak medium angular
blocky; slightly hard, very friable, sticky and plastic;
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thin continuous clay films on faces of peds; noncal-
careous; mildly alkaline; clear smooth boundary.

B3ca—25 to 34 inches; light yellowish brown (10YR 6/4)
light clay loam, yellowish brown (10YR 5/4) moist;
weak medium subangular blocky structure; slightly
hard, very friable, sticky and plastic; calcareous;
moderately alkaline; visible lime seams, clear
smooth boundary.

Cca—34 to 60 inches; pale brown (10YR 6/3) light clay
loam, pale brown (10YR 6/3) moist; massive; hard,
very friable, sticky and plastic; calcareous; moder-
ately alkaline; visible lime seams and streaks.

The thickness of the solum ranges from 28 to 43
inches. The content of rock fragments ranges from 0 to
15 percent by volume. The depth to calcareous material
ranges from 20 to 40 inches.

The A1 horizon has hue of 2.5Y through 7.5YR, value
of 3 through 5 dry, 2 or 3 moist, and chroma of 1 or 2.
Reaction is neutral or mildly alkaline. The B2t horizon
has hue of 2.5Y through 7.5YR, value of 5 or 6 dry, 3
through 5 moist, and chroma of 2 through 4. Reaction is
neutral or mildly alkaline. The C horizon has hue of 2.5Y
through 7.5YR. Reaction is moderately or strongly alka-
line.

Leighcan series

The Leighcan series consists of deep, well drained
soils that formed in material weathered from granite and
other igneous rocks. Leighcan are on mountainsides and
ridges. Slopes are 15 to 70 percent. The average annual
precipitation is about 32 inches, the average annual air
temperature is about 35 degrees F, and the frost-free
season is about 10 to 50 days. Elevations are 9,500 to
11,400 feet.

Leighcan soils are similar to Grenadier, Scout, and
Newcomb soils and are near Newcomb, Scout, Upson,
Meredith, Bross, and Mirror soils. The subsoil of Grena-
dier soils is more than 18 percent clay. Newcomb, Scout,
and- Upson soils have a base saturation greater than 60
percent to a depth of 30 inches. Meredith, Bross, and
Mirror soils all have a thick dark colored surface horizon.

Typical pedon of Leighcan gravelly sandy loam, 15 to
70 percent slopes, about 25 miles south of Parshall and
6 miles up the Kinney Creek road, sec. 21, T. 2 S, R. 77
W.

01—2 inches to 0; undecomposed needles, twigs, and
leaves.

A2—0 to 5 inches; pinkish gray (7.5YR 6/2) gravelly
sandy loam, brown (7.5YR 4/2) moist; weak thin
platy structure; soft, very friable, slightly sticky and
nonplastic; 20 percent gravel, 10 percent cobbles;
strongly acid; clear smooth boundary.

B2—5 to 25 inches; brown (7.5YR 5/4) very cobbly
sandy loam, dark brown (7.5YR 4/4) moist; weak
coarse subangular blocky structure parting to weak
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fine subangular blocky; soft, very friable, slightly
sticky and nonplastic; 40 percent cobbles and 20
percent gravel, strongly acid; gradual wavy bound-

ary.
C—25 to 60 inches; brown (10YR 5/3) very cobbly
loamy sand, brown (10YR 4/3) moist; massive;
loose, very friable, nonsticky and nonplastic; 35 per-
cent cobbles and 25 percent gravel; strongly acid.

The thickness of the solum ranges from 20 to 60
inches. The content of rock fragments ranges from 35 to
60 percent by volume throughout the pedon. The rock
fragments are 3 to 48 inches in diameter. Reaction
ranges from medium acid to very strongly acid through-
out the pedon.

The A2 horizon has hue of 7.5YR or 10YR, value of 5
through 7 dry, 4 or 5 moist, and chroma of 2 or 3. The
B2 horizon has hue of 10YR or 7.5YR, value of 4
through 6 dry, 4 or 5 moist, and chroma of 3 through 6.
The C horizon has hue of 7.5YR or 10YR. The control
section is typically sandy loam or loam that is less than
18 percent clay. It is very gravelly, very cobbly, very
stony, or very bouldery.

Lymanson series

The Lymanson series consists of moderately deep,
well drained soils that formed in material weathered from
limestone. Lymanson soils are on mountainsides. Slopes
are 6 to 40 percent. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 39 degrees F, and the frost-free season is about
30 to 60 days. Elevations are 8,000 to 9,000 feet.

Lymanson soils are similar to Leavitt, Mayoworth,
Woodhall, Cimarron, Youga, and Quander soils and are
near Leavitt, and Roxal soils. Mayoworth, Woodhall, Cim-
arron, and Youga soils lack secondary lime accumula-
tions. Leavitt soils do not have bedrock at a depth of 20
to 40 inches. Roxal soils have bedrock above 20 inches.

Typical pedon of Lymanson loam, 6 to 15 percent
slopes, about 18 miles north of Kremmling, 1,800 feet
west and 2,600 feet south of northeast corner sec. 1, T.
3N,R.82W.

A1—0 to 2 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable, slightly sticky
and slightly plastic; calcareous; moderately alkaline;
clear smooth boundary.

B1—2 to 5 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
coarse subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic; calcar-
eous; moderately alkaline; clear smooth boundary.

B21t—5 to 12 inches; grayish brown (10YR 5/2) light
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium subangular blocky struc-
ture parting to moderate fine subangular blocky;
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slightly hard, very friable, slightly sticky and slightly
plastic; thin patchy clay films on faces of peds; cal-
careous; moderately alkaline; clear smooth bound-
ary.

B22t—12 to 20 inches; grayish brown (10TY 5/2) light
clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium and fine subangular blocky struc-
ture; hard, friable, sticky and plastic; thin nearly con-
tinuous clay films on faces of peds; calcareous;
moderately alkaline; clear smooth boundary.

B3—20 to 24 inches; light grayish brown (10YR 6/2)
light clay loam, grayish brown (10YR 5/2) moist;
weak medium subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly plastic;
calcareous; moderately alkaline; gradual smooth
boundary.

C1ca—24 to 26 inches; light grayish brown (10YR 6/2)
light clay loam, grayish brown (10YR 5/2) moist;
massive; slightly hard, very friable, slightly sticky and
slightly plastic; calcareous; moderately alkaline; visi-
ble lime seams and limestone chips; gradual wavy
boundary.

C2r—26 inches; soft limestone.

The thickness of the solum ranges from 8 to 24
inches. The content of rock fragments ranges from 0 to
35 percent by volume. The fragments are predominantly
less than 1 inch in diameter.

The depth to bedrock ranges from 20 to 40 inches.
Some pedons are noncalcareous in the A1 and B2t
horizons.

The A1 horizon has hue of 2.5Y or 10YR, value of 4 or
5 dry, 2 or 3 moist, and chroma of 2 or 3. The reaction is
neutral through moderately alkaline. The B2t horizon has
hue of 2.5Y through 7.5YR, value of 5 or 6 dry, 3 or 4
moist, and chroma of 2 through 4. It is loam or clay
loam. Reaction is mildly or moderately alkaline. The Cca
horizon has hue of 2.5Y through 7.5YR, value of 5
through 7 dry, 4 through 6 moist, and chroma of 2 or 3.
Reaction is moderately or strongly alkaline.

Mayoworth series

The Mayoworth series consists of moderately deep,
well drained soils that formed in material weathered from
shale. Mayoworth soils are on mountainsides. Slopes are
6 to 50 percent. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 39 degrees F, and the frost-free season is about
35 to 75 days. Elevations are 8,000 to 9,000 feet.

Mayowcrth soils are similar to Leavitt, Lymanson,
Woodhall, Cimarron, Youga, and Quander soils and are
near Cimarron, Cebone, and Mord soils. Cimarron, Mord,
Youga, Quander, and Leavitt soils do not have bedrock
within a depth of 40 inches. The subsoil of Lymanson
and Woodhall soils is less than 35 percent clay.
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Typical pedon of Mayoworth clay loam, 6 to 15 per-
cent slopes, about 2 miles east of Hot Sulphur Springs,
1,300 feet east and 2,000 feet north of southwest corner
sec. 7, T.1 N, R. 77 W.

A1—0 to 10 inches; dark grayish brown (2.5Y 4/2) clay
loam, very dark grayish brown (2.5Y 3/2) moist;
moderate medium platy structure parting to moder-
ate medium granular; hard, friable, sticky and plastic;
neutral; gradual smooth boundary.

B1—10 to 13 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate medium
subangular blocky structure; very hard, firm, very
sticky and very plastic; neutral; gradual smooth
boundary.

B2t—13 to 24 inches; light yellowish brown (2.5Y 6/4)
clay, light olive brown (2.5Y 5/4) moist; strong and
moderate medium angular and subangular blocky
structure; very hard, firm, very sticky and very plas-
tic; thin continuous clay films on faces of peds; neu-
tral; clear smooth boundary.

C1—24 to 28 inches; light yellowish brown (2.5Y 6/4)
clay, light olive brown (2.5Y 5/4) moist; massive;
very hard, firm, very sticky and very plastic; neutral;
gradual wavy boundary.

C2r—28 to 49 inches; soft, partially weathered shale.

The depth to bedrock ranges from 20 to 40 inches.
The content of rock fragments ranges from 0 to 15
percent by volume. The fragments are dominantly less
than 1 inch in diameter. The thickness of the solum
ranges from 21 to 31 inches.

The A1 horizon has hue of 5Y through 7.5YR, value of
4 or 5 dry, 2 or 3 moist, and chroma of 2 or 3. The
reaction is slightly acid to mildly alkaline. The B2t horizon
has hue of 5Y through 7.5YR, value of 5 through 7 dry, 3
through 6 moist, and chroma of 2 through 6. It is heavy
clay loam or clay. Reaction is slightly acid to mildly
alkaline. The C horizon has hue of 5Y through 7.5YR. It
is a heavy clay loam or clay. Reaction is slightly acid to
mildly alkaline.

Meredith series

The Meredith series consists of deep, well drained
soils that formed in deeply weathered residuum from
igneous rocks. Meredith soils are on alpine mountain-
sides. Slopes are 50 to 70 percent. The average annual
precipitation is about 35 inches, the average annual air
temperature is less than 32 degrees F, and the average
frost-free season is 0 to 10 days. Elevations are 11,400
to 13,500 feet.

Meredith soils are similar to and are near Bross and
Mirror soils. Bross soils lack a fragmental substratum.
Mirror soils are 20 to 40 inches deep over bedrock.

Typical pedon of Meredith extremely stony sandy
loam, 50 to 70 percent slopes, about 4 miles west of
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Berthoud Falis, about 300 feet west of the summit of
Jones Pass; sec. 22, T.3S., R. 76 W.

O1—1 inch to O; root mat.

A1—0 to 9 inches; grayish brown (10YR 5/2) extremely
stony sandy loam, very dark grayish brown (10YR
3/2) moist; moderate medium granular structure;
soft, very friable, nonsticky and nonplastic; very
strongly acid; abrupt wavy boundary.

B21—9 to 14 inches; very pale brown (10YR 7/3) very
gravelly loam; dark brown (10YR 4/3) moist; moder-
ate medium subangular blocky structure; soft, very
friable, slightly sticky and slightly plastic; 20 percent
angular cobbles, 40 percent fine gravel, very strong-
ly acid; clear wavy boundary.

B22—14 to I8 inches; yellow (10YR 7/6) very gravelly
loam, yellowish brown (10YR 5/6) moist; pockets of
reddish yellow (7.5YR 6/6) moist; and brownish
yellow (10YR 6/6) moist; weak medium subangular
blocky structure; soft, very friable, slightly sticky and
slightly plastic; 40 percent fine gravel and 20 per-
cent angular cobbles; very strongly acid; clear wavy
boundary.

C1—18 to 26 inches; very pale brown (10YR 8/4) very
gravelly coarse sandy loam, light yellowish brown
(10YR 6/4) moist; massive; soft, very friable, slightly
sticky and slightly plastic; 40 percent gravel, 20 per-
cent angular cobbles; very strongly acid; clear wavy
boundary.

1IC2—26 to 60 inches; fragmental accumulations of frac-
tured bedrock; 90 percent angular cobbles and
stones with interstices that are not filled with finer
material.

Surface stoniness is 10 to 15 percent. The content of
rock fragments ranges from 40 to 60 percent by volume.
The depth to the fragmental material is 20 to 40 inches.

The A1 horizon has hue of 2.5Y through 7.5YR, value
of 3 through 5 dry, 2 or 3 moist, and chroma of 1
through 3. Reaction ranges from strongly acid to very
strongly acid. The B2 horizon has hue of 2.5Y through
5YR, value of 5 through 7 dry, 4 or 5 moist, and chroma
of 3 through 6. Reaction ranges from strongly acid to
very strongly acid. The C horizon, when present, has hue
of 2.5Y through 7.5YR. Reaction ranges from strongly
acid to very strongly acid. The control section—the B2
horizon and the upper part of the C horizon—is 18 to 35
percent clay.

Mirror series

The Mirror series consists of moderately deep, well
drained soils that formed in weathered residuum from
igneous rocks. Mirror soils are on alpine mountainsides.
Slopes are 20 to 50 percent. The average annual pre-
cipitation is about 35 inches, the average annual air
temperature is less than 32 degrees F, and the frost-free
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season is 0 to 10 days. Elevations are 11,400 to 13,500
feet.

Mirror soils are similar to and are near Bross and
Meredith soils. Bross soils lack bedrock within 40 inches.
Meredith soils have a fragmental substratum.

Typical pedon of Mirror extremely stony sandy loam,
20 to 50 percent slopes; about 4 miles west of Berthoud
Falls, along Jones Pass Road, about one-fourth mile
west of the summit; sec. 27, 7.3 S, R. 76 W.

O1—1 inch to 0; organic mat of roots.

A1—0 to 8 inches; grayish brown (10YR 5/2) extremely
stony sandy loam, very dark grayish brown (10YR
3/2) moist; moderate medium granular structure;
soft, very friable, nonsticky and nonplastic; 20 per-
cent stones and 40 percent gravel; very strongly
acid; clear wavy boundary.

B2—8 to 20 inches; light yeliowish brown (10YR 6/4)
very gravelly loam, dark yellowish brown (10YR 4/4)
moist; weak medium subangular blocky structure,
soft, very friable, slightly sticky and slightly plastic;
40 percent gravel and 20 percent angular cobbles;
very strongly acid; gradual wavy boundary.

B3—20 to 26 inches; very pale brown (10YR 7/4) very
gravelly sandy loam, yellowish brown (10YR 5/4)
moist; weak medium subangular blockly structure;
soft, very friable, nonsticky and nonplastic; 40 per-
cent gravel and 20 percent angular cobbles; very
strongly acid; gradual wavy boundary.

C—26 to 31 inches; very pale brown (10YR 7/4) very
gravelly sandy loam, yellowish brown (IOYR 5/4)
moist; massive, soft, very friable, nonsticky and non-
plastic; 40 percent gravel and 20 percent angular
cobbles; very strongly acid; abrupt irregular bound-
ary.

R—31 inches; hard bedrock fractured in the upper part.

Thickness of the solum ranges from 15 to 39 inches.
The content of rock fragments ranges from 35 to 75
percent by volume. The rock fragments range from fine
gravel to angular cobbles in size. Stones cover from 10
to 15 percent of the surface. The depth to bedrock is 20
to 40 inches.

The A1 horizon has hue of 2.5Y through 7.5YR, value
of 2 through 5 dry, 2 or 3 moist, and chroma of 1
through 3. Reaction ranges from very strongly acid to
strongly acid. The B2 horizon has hue of 2.5Y through
5YR, value of 5 through 7 dry, 4 or 5 moist, and chroma
of 3 through 6. It is loam or sandy loam that is less than
18 percent clay. Reaction ranges from very strongly acid
to strongly acid. The C horizon has hue of 2.5Y through
7.5YR. Reaction ranges from very strongly acid to
strongly acid.

Mord series

The Mord series consists of deep, well drained soils
that formed in glacial drift. Mord soils are on mountain-
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sides. Slopes are 3 to 30 percent. The average annual
precipitation is about 20 inches, the average annual air
temperature is about 36 degrees F, and the frost-free
season is about 30 to 50 days. Elevations are 8,500 to
9,500 feet.

Mord soils are similar to Anvik and Cebone soils and
are located near Anvik, Cebone, Mayoworth, and Cimar-
ron soils. Cimarron soils lack an A2 horizon. The subsoil
of Anvik soils is less than 35 percent clay. Cebone and
Mayoworth soils have bedrock at 20 to 40 inches.

Typical pedon of Mord loam, 3 to 15 percent slopes,
about 23 miles north of Kremmling and about 1,800 feet
south and 1,100 feet west of northeast corner sec. 25, T.
4N, R.81W.

A11—0 to 7 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; weak medium subangular blocky
structure; soft, very friable, nonsticky and nonplastic;
slightly acid; clear smooth boundary.

A12—7 to 13 inches; dark gray (10YR 4/1) loam, black
(10YR 2/1) moist; moderate coarse subangular
blocky parting to weak medium subangular blocky
structure; soft, very friable, nonsticky and nonplastic;
slightly acid; clear wavy boundary.

A2—13 to 18 inches; very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 5/3) moist; moderate
medium subangular blocky structure; soft, very fri-
able, nonsticky and nonplastic; slightly acid; gradual
wavy boundary.

B&A—18 to 24 inches; 70 percent yellowish brown
(10YR'5/4), 10 percent brown (10YR 4/3), and 20
percent very pale brown (10YR 7/3) gravelly clay
loam, dark yellowish brown (10YR 4/4) moist; mod-
erate medium subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; thin patchy
clay films on faces of peds; 15 percent fine gravel;
slightly acid; gradual wavy boundary.

B2t—24 to 47 inches; yellowish brown (10YR 5/4) grav-
elly heavy clay loam, dark yellowish brown (10YR
4/4) moist; strong medium subangular blocky struc-
ture; hard, firm, sticky and plastic; thin nearly con-
tinuous clay films on faces of peds; 15 percent fine
gravel; slightly acid; gradual wavy boundary.

B3—47 to 55 inches; light yellowish brown (10YR 6/4)
gravelly clay, yellowish brown (10YR 5/4) moist;
strong coarse subanguiar blocky structure; very
hard, firm, very sticky and very plastic; thin patchy
clay films on faces of peds; 25 percent gravel, 5
percent cobbles; slightly acid; gradual wavy bound-
ary.

C—55 to 65 inches; light yellowish brown (10YR 6/4)
gravelly clay, yellowish brown (10YR 5/4) moist;
massive; very hard, very firm, very sticky and very
plastic; 20 percent gravel; 5 percent cobbles; slightly
acid.



GRAND COUNTY AREA, COLORADO

The content of rock fragments ranges from 0 to 35
percent by volume. The A1 horizon has hue of 2.5Y
through 7.5YR, value of 4 or 5 dry, 2 or 3 moist, and
chroma of 1 through 3. It is slightly acid or neutral. The
A2 horizon has hue of 2.5Y through 7.5YR, value of 5
through 8 dry, 4 through 7 moist, and chroma of 1
through 4. [t is slightly acid or neutral. The B2t horizon
has hue of 2.5Y through 7.5YR, value of 5 through 7 dry,
4 through 6 moist, and chroma of 2 through 6. It is a
gravelly heavy clay loam or clay. Reaction is slightly acid
or neutral. The C horizon has hue of 2.5Y through
7.5YR. Reaction is slightly acid to mildly alkaline.

Mulstay series

The Mulstay series consists of deep, well drained soils
that formed in material weathered from basalt over mate-
rial weathered from shale. Mulstay soils are on moun-
tainsides. Slopes are 10 to 50 percent. The average
annual precipitation is about 16 inches, the average
annual air temperature is about 37 degrees F, and the
frost-free season is about 30 to 60 days. Elevations are
8,000 to 9,000 feet.

Mulstay soils are similar to Harsha, Forelle, Dahlquist,
Stunner, and Boettcher soils and are near Harsha, Clay-
burn, and Mord soils. The subsoil of Harsha, Stunner,
Forelle, and Clayburn soils averages less than 35 per-
cent clay. Mord soils have a thick, dark colored surface
layer. Boettcher soils have bedrock at a depth of 20 to
40 inches. The subsoil of Dahlquist soils is more than 35
percent rock fragments.

Typical pedon of Mulstay stony loam, 10 to 50 percent
slopes, about 18 miles north of Kremmling and about 1.5
miles northeast of highway 40 on Chimney Rock Road,
1,000 feet south and 700 feet east of northwest corner
of sec. 35, T. 4 N,, R. 81 W.

A1—0 to 4 inches; grayish brown (10YR 5/2) stony
loam, dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure parting to mod-
erate fine granular; soft, friable, slightly sticky and
slightly plastic; 5 percent large basalt stones; neu-
tral; clear wavy boundary.

B21t—4 to 11 inches; pale brown (10YR 6/3) heavy clay
loam, brown (10YR 5/3) moist; strong coarse suban-
gular structure parting to strong medium subangular
blocky; hard, firm, very sticky and very plastic; thin
continuous clay films on faces of peds; 2 to 5 per-
cent angular basalt cobbles; neutral; gradual wavy
boundary.

B22t—11 to' 21 inches; pale brown (10YR 6/3) heavy
clay loam, brown (10YR 5/3) moist; strong coarse
angular blocky structure parting to strong medium
subangular; very hard, very firm, very sticky and very
plastic; thin continuous clay films on faces of peds;
2 to 5 percent angular basalt stones; neutral; gradu-
al wavy boundary.
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11B23t—21 to 55 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist; strong
coarse angular blocky structure parting to moderate
medium angular blocky; very hard, firm, very sticky
and very plastic; thin nearly continuous clay films on
faces of peds; few fine shale chips; noncalcareous;
mildly alkaline; gradual smooth boundary.

[1B3—55 to 60 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist;
common, medium, predominantly brownish yellow
(10YR 6/6) mottles; moderate medium subangular
blocky structure; hard, firm, slightly sticky and slight-
ly plastic; thin patchy clay films on faces of peds;
few fine shale chips; noncalcareous; mildly alkaline;
gradual smooth boundary. .

IIC—860 to 72 inches; light yellowish brown (2.5Y 6/4)
clay loam, light olive brown (2.5Y 5/4) moist; many
medium predominantly brownish yellow (10YR 6/6)
mottles; massive; hard, firm, slightly sticky and
slightly plastic; many fine shale chips; noncalcar-
eous; mildly alkaline.

The solum ranges from 40 to 80 inches thick. The
content of rock fragments in the upper 2 feet of the
pedon ranges from 0 to 10 percent by volume. The rock
fragments are predominantly basalt cobbles and stones
in the upper part and predominantly shale chips in the
lower part.

The A horizon has hue of 10YR through 5Y, value of 4
through 6 dry, 4 or 5 moist, and chroma of 2 or 3. The
B2t horizon has hue of 10YR through 5Y, value of 5
through 7 dry, 4 through 6 moist, and chroma of 2
through 5. It is heavy clay loam or clay. The C horizon
has hue of 10YR through 5Y. Reaction ranges from
mildly alkaline to neutral in the A1 and B2t horizons.
Reaction ranges from mildly alkaline to moderately alka-
fine in the 11B2t and IIC.

Newcomb series

The Newcomb series consists of deep, somewhat ex-
cessively drained soils that formed in glacial drift derived
mainly from granite and schist. Newcomb soils are on
mountainsides and stream terraces. Slopes are 0 to 75
percent. The average annual precipitation is about 25
inches, the average annual air temperature is about 35
degrees F, and the frost-free season is 20 to 50 days.
Elevations are 8,500 to 10,000 feet.

Newcomb soils are similar to Scout, Grenadier, and
Leighcan soils and are near Leighcan and Frisco soils.
Grenadier and Leighcan soils are more acid. The subsoil
of Scout and Frisco soils contains more clay. .

Typical pedon of Newcomb gravelly sandy loam, 20 to
50 percent slopes, about 12 miles south- of Parshall,
2,000 feet south and 500 feet west of northeast corner
sec. 11, T.28S,,R. 78 W.
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01—2 inches to 0; undecomposed organic material,
mostly needles and twigs.

A2—0 to 12 inches; very pale brown (10YR 7/4) gravelly
sandy loam, light yellowish brown (10YR 6/4) moist;
weak medium granular structure; soft, very friable;
30 percent gravel; slightly acid; clear wavy bound-
ary.

B1—12 to 22 inches; light yellowish brown (10YR 6/4)
very gravelly loamy sand, yellowish brown (10YR
5/4) moist; 5 percent light brown (7.5YR 6/4) sandy
loam and sandy clay loam lamellae 0.5 to 1.0 cm
thick; weak medium subangular blocky structure;
soft, very friable; 30 percent gravel; slightly acid;
clear wavy boundary.

B2—22 to 34 inches; 80 percent light yellowish brown
(10YR 6/4) very gravelly loamy sand, yellowish
brown (10YR 5/4) moist; 20 percent light brown
(7.5YR 6/4) sandy clay loam lamellae 0.5 to 1.5 cm
thick; weak fine subangular blocky structure; soft,
very friable; 50 percent gravel; medium acid; gradual
wavy boundary.

B3—34 to 46 inches; light yellowish brown (10YR 6/4)
very gravelly loamy sand, yellowish brown (10YR
5/4) moist; 5 percent light brown (7.5YR 6/4) saridy
loam and sandy clay loam lamellae 0.5 to 1.0 cm
thick; weak fine subangular blocky structure; soft,
very friable; slightly acid; clear wavy boundary.

C—46 to 60 inches; light brownish gray (10YR 6/2) very
gravelly sand, grayish brown (10YR 5/2) moist;
single grained; soft, very friable; 60 percent gravel;
slightly acid.

The content of rock fragments ranges from 35 to 80
percent by volume. The rock fragments are a half-inch to
10 inches in diameter.

The A1 horizon, if present, has hue of 5Y through
7.5YR, value of 4 or 5 dry, 2 or 3 moist, and chroma of 1
through 3. It is medium acid to neutral. The A2 horizon
has hue of 5Y through 7.5YR, value of 5 through 8 dry, 4
through 7 moist, and chroma of 2 through 6. Reaction
ranges from medium acid to neutral. The B2 horizon has
hue of 5Y through 7.5YR, value of 5 through 8 dry, 4
through 7 moist, and chroma of 2 through 6. Reaction is
medium acid to neutral. The B2 horizon has a matrix
texture of loamy sand with sandy clay loam lamellae, but
the texture of the B2 horizon after mixing the lamellae
with the matrix is sandy loam. The C horizon has hue of
5Y through 7.5YR. Reaction ranges from medium acid to
neutral.

Peeler series

The Peeler series consists of deep, well drained soils
that formed in glacial drift. Peeler soils are on mountain-
sides, fans, and ridges. Slopes are 2 to 65 percent. The
average annual precipitation is about 25 inches, the
average annual air temperature is about 35 degrees F,
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and the frost-free season is about 30 to 60 days. Eleva-
tions are 8,000 to 10,500 feet.

Peeler soils are similar to Frisco, Uinta, Cowdrey,
Gateway, Leadville, and Lake Creek soils and are near
Frisco, Uinta, Grenadier, Lake Creek, Anvik, Quander,
Cowdrey, Youga, and Clayburn soils. The profile of
Frisco soils is more than 35 percent rock fragments.
Uinta and Leadville soils are redder in color. Gateway
and Lake Creek soils have bedrock at 20 to 40 inches.
Grenadier soils lack a well developed subsoil. Anvik,
Quander, Youga, and Clayburn soils have a thick dark
colored surface horizon. The subsoil of Cowdrey soils is
more than 35 percent clay.

Typical pedon of Peeler gravelly sandy loam, 25 to 65
percent slopes, about 3 miles northeast of Granby, 1,200
feet west of 1,100 feet north of southeast corner sec.
28, T.2N., R. 76 W.

02—2 inches to 0; decomposing needles and twigs.

A2—0 to 5 inches; light gray (10YR 7/2) gravelly sandy
loam, grayish brown (10YR 5/2) moist; weak thin
platy structure parting to weak fine granular; soft,
very friable, nonsticky and nonplastic; 15 percent
gravel; medium acid; gradual smooth boundary.

B&A—-5 to 17 inches; brown (10YR 5/3) gravelly sandy
clay loam, 65 percent dark yellowish brown (10YR
4/4), 35 percent grayish brown (10YR 5/2) moist;
moderate medium subangular blocky structure part-
ing to moderate fine subangular blocky; slightly hard,
very friable, sticky and plastic; 20 percent gravel;
medium acid; gradual wavy boundary.

B21t—17 to 33 inches; strong brown (7.5YR 5/6) gravel-
ly sandy clay loam, brown (7.5YR 4/4) moist; mod-
erate medium subangular blocky structure; hard, fri-
able, sticky and plastic; 20 percent gravel; thin
patchy clay films on faces of peds; medium acid;
gradual wavy boundary.

B22t—33 to 57 inches; strong brown (7.5YR 5/86) gravel-
ly sandy clay loam, brown (7.5YR 4/4) moist; mod-
erate medium subangular blocky structure; hard, fri-
able, sticky and plastic; 20 percent gravel; thin
patchy clay fiims on faces of peds; medium acid;
gradual wavy boundary.

C—57 to 65 inches; yellowish brown (10YR 5/4) gravelly
sandy clay loam, yellowish brown (10YR 5/4) moist;
massive; hard, friable, sticky and plastic; medium
acid.

The content of rock fragments ranges from 0 to 25
percent by volume.

The A2 horizon has hue of 2.5Y through 7.5YR, value
of 5 through 8 dry, 4 through 7 moist, and chroma of 2
through 4. Reaction is medium acid to neutral. The B2t
horizon has hue of 2.5Y through 7.5YR, value of 5
through 7 dry, 4 through 6 moist, and chroma of 2
through 6. The C horizon has hue of 2.5Y through
7.5YR. Reaction is medium acid to neutral.
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Pergelic Cryorthents

Pergelic Cryorthents are deep to shallow, well drained
soils formed in material weathered from granite, gneiss,
schist, and other metamorphic rock. Pergelic Cryorthents
are on steep to extremely steep alpine mountain slopes.
The average annual precipitation is 30 to 35 inches, and
the average annual air temperature is 26 to 29 degrees
F.

Pergelic Cryorthents are near Bross, Mirror, and Mer-
edith soils. Bross, Mirror, and Meredith soils have a
deep, dark colored surface layer.

A reference profile of Pergelic Cryorthents, about 15
miles south of Fraser along Jones Pass Road, sec. 27,
T.3S.,R. 76 W.

C1—0 to 2 inches; very pale brown (I0YR 7/4) gravelly
sandy loam, yellowish brown (10YR 5/4) moist;
massive; soft, very friable, nonsticky and nonplastic;
25 percent gravel; very strongly acid; clear wavy
boundary.

C2—2 to 10 inches; very pale brown (10YR 7/4) very
gravelly sandy loam, yellowish brown (10YR 5/4)
moist; soft, very friable, nonsticky and nonplastic; 30
percent gravel, 10 percent cobbles; very strongly
acid; clear wavy boundary.

C3—10 to 24 inches; very pale brown (10YR 8/4) very
gravelly sandy loam, light yellowish brown (10YR
6/4) moist; massive; soft, very friable, nonsticky and
nonplastic; 30 percent gravel, 15 percent cobbles;
very strongly acid; abrupt wavy boundary.

R—24 inches; weathered bedrock.

The depth to bedrock ranges from 5 to 60 inches or
more. The content of rock fragments ranges from 15 to
80 percent by volume. The rock fragments are a half
inch to 24 inches in diameter. The texture throughout the
profile ranges from gravelly loam to extremely stony
sandy loam.

Quander series

The Quander series consists of deep, well drained
soils that formed in glacial drifts and colluvium. Quander
soils are on mountainsides, ridges, and fans. Slopes are
2 to 55 percent. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 39 degrees F, and the frost-free season is about
30 to 60 days. Elevations are 8,000 to 9,000 feet.

Quander soils are similar to Leavitt, Lymanson,
Mayoworth, Woodhall, Cimarron, and Youga soils and
are near Youga, Clayburn, Woodhall, Irigul, Anvik, Cimar-
ron, Frisco, and Peeler soils. Lymanson, Mayoworth,
Woodhall, and Irigul soils have bedrock above 40 inches.
The subsoil of Cimarron, Peeler, Leavitt, Anvik, Clayburn,
and Youga soils is less than 35 percent rock fragments.
Frisco soil has a subsurface horizon.
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Typical pedon of Quander stony loam, |5 to 50 percent
slopes, about 21 miles north of Kremmling, 2,640 feet
east and 800 feet south of the northwest corner sec. 16,
T.4N,R. 81 W,

A1—0 to 10 inches; very dark grayish brown (10YR 3/2)
stony loam, very dark brown (10YR 2/2) moist;
weak fine granular structure; soft, very friable, non-
sticky and slightly plastic; 10 percent stones and 5
percent cobbies; neutral; clear smooth boundary.

B21t—10 to 28 inches; pale brown (10YR 6/3) very
stony sandy clay loam, brown (10YR 5/3) moist;
moderate medium subangular blocky structure part-
ing to moderate fine subangular blocky; hard, firm,
sticky and plastic; thin patchy clay films on faces of
peds; 20 percent stones and 20 percent cobbles;
slightly acid; clear wavy boundary.

B22t—28 to 50 inches; light yellowish brown (10YR 6/4)
very stony sandy clay loam, yellowish brown (10YR
5/4) moist; strong medium subangular blocky struc-
ture parting to moderate fine subangular blocky;
hard, firm, very sticky and very plastic; thin patchy
clay films on faces of peds; 35 percent stones and
10 percent cobbles; slightly acid; gradual wavy
boundary.

B3—50 to 57 inches; light yellowish brown (10YR 6/4)
extremely stony ioam, yellowish brown (10YR 5/4)
moist; weak fine subangular blocky structure; slightly
hard, friable, sticky and plastic; 65 percent stones
and 15 percent cobbles; neutral; clear wavy bound-
ary.

C—57 to 65 inches, light yellowish brown (10YR 6/4)
extremely stony loam, yellowish brown (10YR 5/4)
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; 65 percent stones; neutral.

Rock fragments range from 35 to 80 percent by
volume in the solum and the C horizon. They are 1 to 15
inches in diameter.

The A horizon has hue of 2.5Y through 10YR, value of
3 through 5 dry, 2 or 3 moist, and chroma of 2 or 3.
Reaction is slightly acid or neutral. The B2t horizon has
hue of 2.5Y or 10YR, value of 5 through 7 dry, 3 through
6 moist, and chroma of 2 through 6. Reaction is slightly
acid or neutral. The C horizon has hue of 5Y through
10YR. Reaction is slightly acid or neutral.

Rogert series

The Rogert series consists of shallow, well drained
soils that formed in residuum from granite and gneiss.
Rogert soils are on mountainsides and ridges. Slopes
are 15 to 60 percent. The average annual precipitation is
about 16 inches, the average annual air temperature is
about 39 degrees F, and the frost-free season is about
35 to 60 days. Elevations are 7,500 to 9,000 feet.

Rogert soils are similar to Irigul soils and are near
Tamp, Quander, Harsha, and Leavitt soils. Tamp,
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Quander, Harsha, and Leavitt soils do not have bedrock
above 40 inches. The profile of Irigul soils is more than
18 percent clay.

Typical pedon of Rogert gravelly sandy loam, 15 to 60
percent slopes, about 1.5 miles east of Kremmling, 1,200
feet north and 1,100 feet west of southeast corner sec.
10, T. 1 N,, R. 80 W.

A1—0 to 5 inches; dark grayish brown (10YR 4/2) grav-
elly sandy loam, very dark grayish brown (10YR 3/2)
moist; weak medium granular structure; slightly hard,
very friable, nonsticky and nonplastic; 20 percent
gravel; noncalcareous, mildly alkaline; clear smooth
boundary.

AC—5 to 8 inches; dark grayish brown (2.5Y 4/2) very
gravelly sandy loam, very dark grayish brown (2.5Y
3/2) moist; weak coarse subangular blocky struc-
ture; slightly hard, very friable, nonsticky and non-
plastic; 40 percent gravel; noncalcareous, mildly al-
kaline; clear smooth boundary.

C—8 to 14 inches; grayish brown (2.5Y 5/2) very gravelly
sandy loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; 45 percent gravel; noncalcareous, mildly
alkaline; abrupt wavy boundary.

R—14 inches; hard, partially weathered gneiss bedrock.

The depth to bedrock ranges from 10 to 20 inches.
The content of rock fragments ranges from 35 to 60
percent by volume. The rock fragments are predominant-
ly less than 1 inch in diameter.

The A horizon has hue of 2.5Y through 7.5YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 1 through 3.
Reaction is slightly acid to mildly alkaline. The C horizon
has hue of 2.5Y through 7.5YR. Reaction is slightly acid
to mildly alkaline.

Roxal series

The Roxal series consists of shallow, well drained
soils that formed in material weathered from sandy
shale. Roxal soils are on mountainsides and ridges.
Slopes are 6 to 50 percent. The average annual precipi-
tation is about 12 inches, the average annual air tem-
perature is about 40 degrees F, and the frost-free
season is about 45 to 75 days. Elevations are 7,500 to
8,500 feet.

Roxal soils are similar to Upson and Waybe soils and
are near Harsha and Leavitt soils. Upson, Harsha, and
Leavitt soils do not have bedrock above 20 inches. The
profile of Waybe soils averages more than 35 percent
clay.

Typical pedon of Roxal loam, 6 to 15 percent slopes,
about 1 mile north of Kremmling, 1,000 feet south of
northeast corner sec. 7, T. 1 N, R. 80 W.

A1—0 to 6 inches; brown (10YR 5/3) loam, dark brown
(10YR 4/3) moist; weak fine subangular blocky
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structure parting to weak medium granular; soft, very
friable, slightly sticky and slightly plastic; calcareous,
mildly alkaline; clear smooth boundary.

AC—6 to 10 inches; light yellowish brown (10YR 6/4)
loam, yellowish brown (10YR 5/4) moist; weak
medium subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic; calcar-
eous; moderately alkaline; clear smooth boundary.

C1—10 to 15 inches; pale brown (10YR 6/3) loam,
brown (10YR 5/3) moist; massive, slightly hard, very
friable, slightly sticky and slightly plastic; 10 percent
shale chips; lime coatings on faces of some peds;
calcareous; moderately alkaline; clear wavy bound-
ary.

Cr—15 to 20 inches; soft, partly weathered calcareous
sandy shale.

The depth to bedrock ranges from 10 to 20 inches.
The content of rock fragments ranges from 0 to 25
percent by volume. The rock fragments are predominant-
ly less than 2 inches in diameter. The A horizon has hue
of 2.5Y through 7.5YR, value of 5 through 7 dry, 3
through 6 moist, and chroma of 2 or 3. Reaction ranges
from mildly alkaline to moderately alkaline. The C hori-
zon has hue of 2.5Y through 7.5YR. Reaction ranges
from moderately alkaline to strongly alkaline. The texture
of the pedon is loam or clay loam.

Scout series

The Scout series consists of deep, well drained soils
that formed in glacial drift and colluvium. Scout soils are
on mountainsides, ridges, and fans. Slopes are 2 to 65
percent. The average annual precipitation is about 24
inches, the average annual air temperature is about 35
degrees F, and the frost-free season is about 30 to 50
days. Elevations are 9,500 to 11,400 feet.

Scout soils are similar to Leighcan, Newcomb, and
Grenadier soils and are near Frisco, Peeler, and Upson
soils. The subsoil of Grenadier, Frisco, and Peeler soils
is more than 18 percent clay. Upson soils have bedrock
at a depth of 20 to 40 inches. Leighcan soils are more
acid. Newcomb soils are more sandy throughout.

Typical pedon of Scout cobbly sandy lcam, 15 to 65
percent slopes, about 5 miles west of Fraser, 1,800 feet
west and 100 feet north of southeast corner sec. 21, T.
1S,R. 76 W.

01—2 inches to 0; undecomposed needles and twigs.

A1—0 to 2 inches; grayish brown (10YR 5/2) cobbly
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak fine granular structure; soft, very friable,
slightly sticky and slightly plastic; 20 percent cob-
bles; strongly acid; clear smooth boundary.

A2—2 to 15 inches; pink (7.5YR 7/4) very cobbly loam,
dark brown (7.5YR 4/4) moist; weak fine and
medium granular structure; soft, very friable, non-
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sticky and nonplastic; 40 percent cobbles, 10 per-
cent gravel; strongly acid; gradual smooth boundary.

B2—15 to 42 inches; light yellowish brown (10YR 6/4)
very cobbly sandy loam, yellowish brown (10YR 5/4)
moist; weak moderate subangular blocky structure;
slightly hard, very friable, slightly sticky and slightly
plastic; 50 percent cobbles, 10 percent gravel;
strongly acid; gradual smooth boundary.

C—42 to 60 inches; yellowish brown (10YR 5/4) ex-
tremely cobbly sandy loam, dark yellowish brown
(10YR 4/4) moist; massive; slightly hard, very fri-
able, nonsticky and nonplastic; 55 percent cobbles,
20 percent gravel; strongly acid.

The content of rock fragments ranges from 35 to 75
percent by volume. The rock fragments are predominant-
ly less than 10 inches in diameter.

The A2 horizon has hue of 7.5YR or 10YR, value of 5
through 7 dry, 3 through 6 moist, and chroma of 2
through 4. Reaction is slightly acid to strongly acid. The
B2 horizon has hue of 10YR through 5YR, value of 6 or
7 dry, 4 through 6 moist, and chroma of 3 through 8.
Reaction is slightly acid to strongly acid.

Stunner series

The Stunner series consists of deep, well drained soils
that formed in calcareous old landslide alluvium and
local alluvium, Stunner soils are on toeslopes and moun-
tainsides. Slopes are 3 to 50 percent. The average
annual precipitation is about 12 inches, the average
annual temperature is about 43 degrees F, the average
summer air temperature is about 61 degrees F, and the
frost-free season is about 80 to 110 days. Elevations are
6,600 to 7,300 feet.

Stunner soils are similar to Boettcher, Dahlquist, For-
elle, Mulstay, and Harsha soils and are near Forelle,
Dahlquist, and Boettcher soils. Forelle soils do not have
a calcic horizon. The profile of Dahlquist soils is more
than 35 percent rock fragments. Boettcher soils are 20
to 40 inches to shale. Mulstay and Harsha have a colder
summer soil temperature.

Typical pedon of Stunner very cobbly loam, 15 to 55
percent slopes, about 17 miles southwest of Kremmling,
1,600 feet north and 175 feet west of southeast corner
sec. 26, T.1S,R. 82 W.

A1—0 to 6 inches; dark grayish brown (10YR 4/2) very
cobbly loam, very dark grayish brown (10YR 3/2)
moist; moderate medium granular structure parting
to weak fine granular; soft, very friable, sticky and
slightly plastic; noncalcareous, mildly alkaline; 25
percent cobbles and 10 percent gravel; clear
smooth boundary.

B2t—6 to 11 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; moderate medium suban-
gular blocky structure parting to weak fine subangu-
lar blocky; hard, friable, sticky and plastic; calcare-
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ous, moderately alkaline; few, thin clay films in faces
of peds; clear smooth boundary.

B3ca—11 to 22 inches; pale brown (10YR 6/3) clay
loam, brown (10YR 5/3) moist; weak medium su-
bangular blocky structure; slightly hard, friable, sticky
and plastic; calcareous, moderately alkaline, visible
seams of secondary calcium carbonate; clear wavy
boundary.

Ci1ca—22 to 32 inches; pale brown (10YR 6/3) sandy
clay loam, pale brown (10YR 6/3) moist; massive;
soft, very friable, sticky and plastic; calcareous,
moderately alkaline, visible streaks and seams of
secondary calcium carbonate; gradual wavy bound-
ary.

C2ca—32 to 65 inches; very pale brown (10YR 8/2)
loam, light brownish gray (10YR 6/2) moist; mas-
sive; soft, very friable, slightly sticky and slightly
plastic; moderately alkaline; segregated and second-
ary lime accumulations.

The content of rock fragments ranges from 0 to 15
percent by volume in the solum and C horizon and from
35 to 50 percent in the surface layer.

The A1 horizon has hue of 2.5Y through 7.5YR, value
of 4 through 7 dry, 3 through 5 moist, and chroma of 2
or 3. Reaction is neutral or mildly alkaline. The B2t hori-
zon has hue of 2.5Y through 7.5YR, value of 5 through 7
dry, 4 or 5 moist, and chroma of 2 through 6. Reaction is
mildly alkaline to moderately alkaline. The C horizon has
hue of 2.5Y through 7.5YR. Reaction is mildly alkaline to
strongly alkaline.

Sudduth series

The Sudduth series consists of deep, well drained
soils that formed in local alluvial sediments from shale
and basalt. Sudduth soils are on mountainsides, swales,
and depressions. Slopes are 6 to 30 percent. The aver-
age annual precipitation is about 25 inches, the average
annual air temperature is about 35 degrees F, and the
frost-free season is about 30 to 50 days. Elevations are
8,000 to 9,500 feet. ‘

Sudduth soils are similar to Clayburn and Benteen
soils and are near Clayburn, Cimarron, Mord, and Cow-
drey soils. The subsoil of Clayburn soils averages less
than 35 percent clay. Benteen soils have bedrock at 20
to 40 inches. Cimarron and Cowdrey soils do not have a
thick, dark colored surface layer. Mord soils have a sub-
surface horizon.

Typical pedon of Sudduth loam, 15 to 30 percent
slopes, about 29 miles north of Kremmling near Arapa-
hoe Pass, 2,560 feet south and 700 feet east of north-
west corner sec. 29, T. 5 N, R. 81 W.

A11—0 to 5 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak fine
granular structure; soft, very friable, slightly sticky
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and slightly plastic; slightly acid; clear wavy bound-
ary.

A12—5 to 13 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 2/2) moist; weak fine
subangular blocky parting to weak medium granular
structure; soft, very friable, slightly sticky and slightly
plastic; slightly acid; clear wavy boundary.

B1—13 to 19 inches; brown (10YR 5/3) light clay loam,
very dark grayish brown (10YR 3/2) moist; weak
medium subangular blocky structure parting to mod-
erate medium granular; hard, firm, sticky and plastic;
few basaltic stones scattered throughout horizon;
slightly acid; clear wavy boundary.

[1B21t—19 to 28 inches; brown (10YR 5/3) heavy clay
loam, dark brown (10YR 4/3) moist; moderate
medium subangular blocky structure; very hard, firm,
sticky and plastic; few moderate thick clay films on
faces of peds; few small slickensides on faces of
peds; neutral; gradual wavy boundary.

[IB22t—28 to 43 inches; light yellowish brown (10YR
6/4) clay, dark yellowish brown (10YR 4/4) moist;
strong medium subangular blocky structure parting
to moderate medium angular blocky; very hard, very
firm, very sticky and very plastic; common moderate-
ly thick clay films on faces of peds; few small slick-
ensides on faces of peds; neutral; gradual wavy
boundary.

IIB3—43 to 50 inches; light yellowish brown (10YR 6/4)
clay, dark yellowish brown (10YR 4/4) moist; weak
medium subangular blocky structure; very hard, very
firm, very sticky and very plastic; cracks between
ped faces when dry; neutral; gradual wavy boundary.

lIC—50 to 60 inches; light olive brown (2.5Y 5/4) chan-
nery clay loam, olive brown (2.5Y 4/4) moist; mas-
sive; hard, very firm, sticky and plastic; 25 percent
shale chips; neutral.

The content of rock fragments ranges from 0 to 35
percent by volume. The rock fragments are predominant-
ly less than 3 inches in diameter.

The A horizon has hue of 2.5Y through 7.5YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 1 through 3.
Reaction is slightly acid or neutral. The B2t horizon has
hue of 2.5Y through 7.5YR, value of 5 through 7 dry, 3
through 6 moist, and chroma of 2 through 6. It is loam or
clay foam in the upper part and clay in the lower part.
Reaction is slightly acid or neutral. The C horizon has
hue of 5Y through 7.5YR. Reaction is slightly acid to
mildly alkaline.

The Sudduth soils in this survey area do not have an
A2 or a B&A horizon. Also, the contrast in texture be-
tween the upper part and lower part of the peden is not
so marked as is typical of the Sudduth series.
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Tamp series

The Tamp series consists of deep, well drained soils
that formed in material weathered from metamorphic
rock and granite. Tamp soils are on mountainsides and
ridges. Slopes are 3 to 60 percent. The average annual
precipitation is about 16 inches, the average annual air
temperature is about 37 degrees F, and the frost-free
season is about 30 to 50 days. Elevations are 7,500 to
8,500 feet.

Tamp soils are similar to Tine soils and are near
Harsha, Quander, Youga, Rogert, and Leavitt soils. The
profile of Tine and Quander soils is more than 35 per-
cent rock fragments. Harsha, Youga, and Leavitt soils
have a well developed subsoil. Rogert soils have bed-
rock at a depth of 10 to 20 inches.

Typical pedon of Tamp gravelly sandy loam, 15 to 60
percent slopes, about 5 miles south of Granby, 1,200
feet north and 1,000 feet west of southeast corner sec.
20, T.1 N, R. 76 W.

A1—0 to 10 inches; dark grayish brown (10YR 4/2)
gravelly sandy loam, very dark grayish brown (10YR
3/2) moist; weak fine subangular blocky parting to
weak fine granular structure; soft, very friable, non-
sticky and nonplastic; 20 percent gravel; slightly
acid; clear smooth boundary.

B2—10 to 22 inches; brown (10YR 5/3) gravelly sandy
clay loam, dark brown (10YR 4/3) moist; moderate
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; 20 percent
gravel; neutral; clear smooth boundary.

C—22 to 60 inches; brown (7.5YR 5/4) gravelly sandy
clay loam, dark brown (7.5YR 4/4) moist; massive,
hard, very friable, nonsticky and nonplastic; 20 per-
cent gravel; neutral.

The thickness of the solum ranges from 18 to 36
inches. The content of rock fragments ranges from 15 to
35 percent by volume in the solum and C horizon. The
rock fragments are predominantly less than 1 inch in
diameter. Reaction is slightly acid or neutral throughout.

The A horizon has hue of 2.5Y through 7.5YR, value
of 3 through 5 dry, 2 or 3 moist, and chroma of 1
through 3. The B horizon has hue of 2.5Y through
7.5YR, value of 4 through 6 dry, 3 through 5 moist, and
chroma of 3 through 6. It is typically a gravelly sandy
clay loam or gravelly clay loam. The C horizon has hue
of 2.5Y through 7.5YR, value of 5 through 7 dry, 4
through 6 moist, and chroma of 3 through 6. It ranges
from gravelly sandy loam through gravelly clay loam.

Tine series

The Tine series consists of deep, well drained soils
that formed in alluvial outwash. Tine soils are on fans
and terraces. Slopes are 0 to 55 percent. The average
annual precipitation is about 14 inches, the average
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annual air temperature is about 39 degrees F, and the
frost-free season is about 35 to 75 days. Elevations are
7,500 to 8,500 feet.

Tine soils are similar to Tamp soils and are near Cu-
mulic Cryaquolls, Harsha, and Leavitt soils. The profile of
Tamp, Harsha, and Leavitt soils is less than 35 percent
rock fragments. Cumulic Cryaquolls are poorly drained.

Typical pedon of Tine gravelly sandy loam, 0 to 3
percent slopes, about 3 miles south of Kremmling and
0.7 mile south of Yust Ranch, about 800 feet east and
750 feet north of southwest corner sec. 29, T. 1 N., R.
81 W.

A1—0 to 9 inches; brown (10YR &/3) gravelly sandy
loam, dark brown (10YR 3/3) moist; weak thin platy
structure parting to moderate fine granular; soft, very
friable, slightly sticky and slightly plastic; 15 percent
gravel, noncalcareous, mildly alkaline; clear smooth
boundary.

AC—9 to 14 inches; brown (10YR 5/3) gravelly sandy
loam, dark brown (10YR 4/3) moist; weak fine su-
bangular blocky structure parting to moderate fine
granular; slightly hard, very friable, slightly sticky and
slightly plastic; 5 percent cobbles, 25 percent gravel;
noncalcareous, mildly alkaline; clear smooth bound-
ary.

C1—14 to 23 inches; pale brown (10YR 6/3) very cobbly
loamy sand, dark brown (10YR 4/3) moist; single
grain; soft, very friable, nonsticky and nonplastic; 20
percent cobbles, 35 percent gravel; noncalcareous,
mildly alkaline; clear smooth boundary.

IIC2—23 to 60-inches; pale brown (10YR 6/3) extremely
cobbly sand, dark brown (10YR 4/3) moist; single
grain; loose, nonsticky and nonplastic; 45 percent
cobbles, 30 percent gravel; noncalcareous, mildly
alkaline.

The thickness of the A and AC horizons ranges from
12 to 22 inches. The content of rock fragments ranges
from 20 to 80 percent. The rock fragments are predomi-
nantly less than 6 inches in diameter. Reaction is neutral
to mildly alkaline throughout.

The A horizon has hue of 2.5Y through 7.5YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 1 through 3.
The C horizon has hue of 2.5Y through 7.5YR.

Tolman series

The Tolman series consists of shallow, well drained
soils that formed in granite. Tolman soils are on moun-
tainsides. Slopes are 15 to 50 percent. The average
annual precipitation is about 12 inches, the average
annual air temperature is about 40 degrees F, the aver-
age annual summer air temperature is about 61 degrees
F, and the frost-free season is about 80 to 110 days.
Elevations are 6,600 to 7,800 feet.

Tolman soils are similar to Rogert soils and are near
Dahlquist, Stunner, and Forelle soils. Rogert soils have
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colder summer soil temperatures. Dahlquist, Forelle, and
Stunner do not have bedrock within 60 inches.

Typical pedon of Tolman stony loam, 15 to 50 percent
slopes, about 16 miles southwest of Kremmling, about
1,600 feet west and 400 feet south of northeast corner
sec.24, T.1S., R.82W.

A1—0 to 7 inches; brown (7.5YR 5/2) stony loam, dark
brown (7.5YR 3/2) moist; weak fine granular struc-
ture; soft, very friable, slightly sticky and nonplastic;
neutral; clear smooth boundary.

B1—7 to 11 inches; brown (7.5YR 4/2) very gravelly
loam, dark brown (7.5YR 3/2) moist; weak fine sub-
angular blocky structure; slightly hard, very friable,
slightly sticky and slightly plastic; 30 percent gravel,
5 percent angular cobbles; neutral; clear wavy
boundary.

B2t—11 to 17 inches; brown (7.5YR 4/2) very gravelly
sandy clay loam, dark brown (7.5YR 4/2) moist;
moderate fine subangular blocky structure; slightly
hard, very friable, slightly sticky and slighty plastic;
few moderately thick clay films on faces of peds; 35
percent gravel and 10 percent angular ¢obbles; neu-
tral; abrupt smooth boundary.

R—17 inches; unweathered schist and granite.

The thickness of the solum is 12 to 20 inches. The
depth to bedrock is 10 to 20 inches. Rock fragments
range from 35 to 75 percent by volume.

The A1 horizon has hue of 5YR through 10YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 2 or 3.
Reaction is neutral or mildly alkaline. The B2t horizon
has hue of 10YR or 7.5YR, value of 4 through 6 dry, 2
through 4 moist, and chroma of 2 through 4. It is very
gravelly sandy clay loam or very gravelly clay loam. Re-
action is neutral or mildly alkaline.

Torriorthents

Torriorthents are shallow to deep, well drained soils
formed in colluvium and residuum. Torriorthents are on
steep and very steep mountainsides. The average
annual precipitation is 10 to 14 inches, the average
annual air temperature is 40 to 45 degrees F, and the
frost-free season is 80 to 110 days.

Torriorthents are near Tolman, Forelle, Dahlquist, and
Stunner soils. Tolman, Forelle, Dahlquist, and Stunner
soils have a well developed subsoil.

A reference profile of Torriorthents, about 10 miles
southwest of Kremmling, along the Trough Road, in
northwest quarter of sec. 18, T. 1 S, R. 81 W.

A1—0 to 2 inches; light yellowish gray (2.5Y 6/2) silty
clay, grayish brown (2.5Y 5/2) moist; moderate fine
granular structure; hard, firm, very sticky and very
plastic; calcareous, moderately alkaline; abrupt
smooth boundary.
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Cica—2 to 13 inches; light gray (2.5Y 7/2) channery
silty clay, light brownish gray (2.5Y 6/2) moist; mas-
sive, hard, firm, very sticky and very plastic; 30 per-
cent shale chips; many soft masses of secondary
calcium carbonate; moderately alkaline; clear wavy
boundary. ,

C2—13 to 21 inches; light gray (2.5Y 7/2) very channery
silty clay, light brownish gray (2.5Y 6/2) moist; mas-
sive; very hard, very firm, very sticky and very plas-
tic; 60 percent shale chips; calcareous, moderately
alkaline; clear wavy boundary.

C3r—21 inches; weathered shale.

The depth to sandstone or shale ranges from 10 to 60
inches or more. The texture of the control section ranges
from sandy loam to silty clay. The content of rock frag-
ments ranges from 15 to 60 percent by volume. The
rock fragments range from one-fourth inch shale chips to
10-inch-diameter stones.

Uinta series

The Uinta series consists of deep, well drained soils
that formed in glacial drift and material weathered from
metamorphic rock. Uinta soils are on fans, mountain-
sides, and ridges. Slopes are 2 to 50 percent. The aver-
age annual precipitation is about 25 inches, the average
annual air temperature is about 35 degrees F, and the
frost-free season is about 30 to 50 days. Elevations are
8,500 to 9,500 feet.

Uinta soils are similar to Gateway, Lake Creek, Lead-
ville, Frisco, Peeler, and Cowdrey soils and are near
Upson, Frisco, Peeler, Anvik, and Youga soils. The pro-
file of Frisco and Leadville soils is more than 35 percent
rock fragments. Anvik, Youga, Cowdrey, Upson, Peeler,
Gateway, Lake Creek, and Peeler soils are yellower than
Uinta soils.

Typical pedon of Uinta sandy loam, 15 to 50 percent
slopes, about 8 miles north of Granby, 50 feet north and
20 feet east of southwest corner sec. 14, T. 3 N,, R. 76
W.

0O1—2 inches to 0; decomposed needles and twigs.

A2—0 to 7 inches; light gray (10YR 7/2) sandy loam,
brown (10YR 5/3) moist; weak medium subangular
blocky structure parting to moderate. fine granular;
soft, very friable, nonsticky and nonplastic; 10 per-
cent gravel and cobbles; medium acid; gradual
smooth boundary.

A&B—7 to 18 inches; 60 percent light gray (10YR 7/2),
40 percent reddish brown (5YR 5/3) sandy clay
loam, reddish brown (5YR 4/3) moist; moderate
medium subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic; 10
percent gravel and cobbles; medium acid; gradual
wavy boundary.

B2t—18 to 45 inches; reddish brown (5YR 5/3) sandy
clay loam, reddish brown (5YR 4/3) moist; moderate
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and strong subangular blocky structure; hard, very
friable, slightly sticky and slightly plastic; thin nearly
continuous clay films on faces of peds; 10 percent
gravel and cobbles; slightly acid; gradual wavy
boundary.

C—45 to 60 inches; reddish brown (5YR /54) very
cobbly sandy loam, reddish brown (5YR 4/4) moist;
massive; hard, very friable, nonsticky and nonplastic;
25 percent gravel and 15 percent cobbles; slightly
acid.

The thickness of the solum ranges from 36 to 52
inches. The content of rock fragments ranges from 5 to
25 percent by volume in the solum. The fragments are
predominantly less than 1 inch in diameter. The content
of rock fragments ranges from 20 to 50 percent by
volume in the C horizon. The rock fragments are 1 to 6
inches in diameter.

Typically, reaction throughout the pedon is slightly acid
or neutral. In some pedons it is medium to slightly acid.

The A2 horizon has hue of 10YR or 7.5YR, value of 6
through 8 dry, 5 through 7 moist, and chroma of 2
through 4. The B2t horizon has hue of 5YR or 2.5YR,
value of 5 or 6 dry, 4 or 5 moist, and chroma of 2
through 5. It is sandy clay loam or clay loam. The C
horizon has hue of 7.5YR through 2.5YR.

Upson series

The Upson series consists of moderately deep, well
drained soils that formed in weathered granite. Upson
soils are on mountainsides and ridges. ‘Slopes are 6 to
65 percent. The average annual precipitation is about 20
inches, the average annual air temperature is about 40
degrees F, and the frost-free season is about 30 to 50
days. Elevations are 8,500 to 10,000 feet.

Upson soils are similar to Roxal and Waybe soils and
are near Scout, Frisco, Peeler, and Grenadier soils.
Scout, Frisco, Peeler, and Grenadier soils do not have
bedrock above 40 inches. Roxal and Waybe soils have
bedrock above 20 inches.

Typical pedon of Upson stony sandy loam, 15 to 65
percent slopes, about 10 miles southeast of Granby,
2,640 feet west and 50 feet south of northeast corner
sec.34, T.1 N, R. 75 W.

O1—1 inch to 0; undecomposed needles and twigs.

A1—0 to 18 inches; pale brown (10YR 6/3) stony sandy
loam, dark brown (10YR 4/3) moist; weak coarse
granular structure; soft, very friable, nonsticky and
nonplastic; 10 percent stones, 15 percent gravel;
slightly acid; clear wavy boundary.

AC—18 to 33 inches; brown (10YR 5/3) sandy loam,
dark brown (10YR 4/3) moist, weak medium and
coarse subangular blocky structure; slightly hard,
very friable, nonsticky and nonplastic; 10 percent
gravel; slightly acid; gradual wavy boundary.
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C1—33 to 36 inches; grayish brown (10YR 5/2) loamy
coarse sand, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; 10 percent gravel; slightly acid; gradual
wavy boundary.

C2r—36 to 60 inches; highly weathered granite rock.

The depth to bedrock ranges from 20 to 40 inches.
Stones ranging from 10 inches to more than 25 inches in
diameter cover 20 to 25 percent of the surface. The
content of rock fragments ranges from 0 to 25 percent
by volume in the major part of the pedon. The rock
fragments range from one-fourth to 1 inch in diameter.

The A horizon has hue of 2.5Y through 7.5YR, value
of 6 through 8 dry, 4 or 5 moist, and chroma of 2
through 4. The C horizon has hue of 2.5Y through
7.5YR. Reaction ranges from medium acid to neutral
throughout the pedon.

Waybe serles

The Waybe series consists of shallow, well drained
soils that formed in shale and mudstone. Waybe soils
are on mountain ridges. Slopes are 10 to 55 percent.
The average annual precipitation is about 12 inches, the
average annual air temperature is about 39 degrees F,
and the frost-free season is about 45 to 75 days. Eleva-
tions are 7,500 to 8,500 feet.

Waybe soils are similar to Roxal and Upson soils and
are near Aaberg and Binco soils. The profile of the Roxal
soil averages less than 35 percent clay. Aaberg and
Upson soils have bedrock at a depth of 20 to 40 inches.
Binco soil lacks bedrock above 40 inches.

Typical pedon of Waybe clay loam, 10 to 55 percent
slopes, about 12 miles north of Kremmling, 2,000 feet
west and 100 feet south of northeast corner sec. 20, T.
3N,R. 81W,

A1—0 to 5 inches; pale brown (10YR 6/3) clay loam,
dark brown (10YR 4/3) moist; weak medium suban-
gular blocky structure parting to moderate medium
granular; slightly hard, friable, sticky and plastic; cal-
careous, moderately alkaline; clear smooth bound-
ary.

AC—5 to 11 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate coarse
prismatic structure parting to moderate medium su-
bangular blocky; hard, firm, very sticky and very
plastic; calcareous, moderately alkaline; clear
smooth boundary.

C1—11 to 16 inches; light grayish brown (2.5Y 6/2) clay,
dark grayish brown (2.5Y 4/2) moist; massive; very
hard, firm, very sticky and very plastic; calcareous,
moderately alkaline; 25 percent shale chips; abrupt
smooth boundary.

C2r—16 to 24 inches; soft, partly weathered shale.
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The depth to bedrock is 10 to 20 inches. The content
of shale fragments ranges from O to 35 percent by
volume. The shale fragments are predominantly less
than 1 inch in diameter.

The A1 horizon has hue of 5Y through 10YR, value of
5 through 7 dry, 4 or 5 moist, and chroma of 2 or 3.
Reaction is mildly alkaline or moderately alkaline. The C
horizon has hue of 5Y through 10YR, value of 6 through
8 dry, 4 through 6 moist, and chroma of 2 or 3. Reaction
is moderately alkaline or strongly alkaline.

Woodhall series

The Woodhall series consists of moderately deep, well
drained soils that formed in material weathered from
sandstone and basalt. Woodhall soils are on mountain-
sides, ridges, and foot slopes. Slopes are 6 to 50 per-
cent. The average annual precipitation is about 15
inches, the average annual air temperature is about 40
degrees F, and the frost-free season is about 35 to 75
days. Elevations are 8,000 to 9,000 feet.

Woodhall soils are similar to Leavitt, Lymanson,
Mayoworth, Cimarron, Youga, and Quander soils and are
near Quander, Irigul, Youga, and Lake Creek soils. Lea-
vitt, Cimarron, Youga, and Quander soils do not have
bedrock at a depth of 20 to 40 inches. The subsoil of
Mayoworth soils is more than 35 percent clay. Irigul soils
have bedrock at a depth 'of 5 to 20 inches. Lake Creek
soils lack a dark colored surface layer. Lymanson soils
are calcareous and their profile is less than 35 percent
rock fragments.

Typical pedon of Woodhall loam, 15 to 50 percent
slopes, about 5 miles southeast of Granby, 1,000 feet
south and 50 feet west of northeast corner sec. 16, T. 1
N, R. 75 W.

A1—0 to 8 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak fine
granular structure; soft, very friable, nonsticky and
nonplastic; 10 percent gravel; neutral; clear smooth
boundary.

B1—8 to 12 inches; brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/4) moist; weak medium subangular
blocky structure; hard, very friable, slightly sticky and
slightly plastic; 10 percent gravel; neutral; clear
smooth boundary.

B2t—12 to 18 inches; brown (7.5YR 5/4) very stony clay
loam, dark brown (7.5YR 4/4/) moist; moderate
medium subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; thin nearly continu-
ous clay films on faces of peds; 40 percent stones,
5 percent cobbles, 5 percent gravel;, neutral; clear
smooth boundary.

C—18 to 30 inches; brown (7.5YR 5/4) very stony loam,
dark brown (7.5YR 4/4) moist; massive; very hard,
friable, nonsticky and nonplastic; 50 percent stones,
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5 percent cobbles, 5 percent gravel; neutral; abrupt
smooth boundary.
R—30 to 40 inches; hard, highly fractured sandstone.

The depth to bedrock ranges from 20 to 40 inches.
The content of rock fragments ranges from 35 to 75
percent by volume in the B2 and C horizons. The rock
fragments are predominantly more than 10 inches in
diameter. Reaction is slightly acid to neutral throughout.

The A horizon has hue of 2.5Y through 7.5YR, value
of 4 or 5 dry, 2 or 3 moist, and chroma of 2 or 3. The
B2t horizon has hue of 2.5Y through 7.5YR, value of 4
through 6 dry, 2 through 5 moist, and chroma of 2
through 5. The C horizon has hue of 2.5Y through
7.5YR.

Youga serles

The Youga series consists of deep, well drained soils
that formed in glacial drift and colluvium. Youga soils
occupy mountain fans, swales, and depressions. Slopes
are 2 to 45 percent. The average annual precipitation is
about 18 inches, the average annual air temperature is
about 38 degrees F, and the frost-free season is about
30 to 60 days. Elevations are 8,000 to 9,000 feet.

Youga soils are similar to Leavitt, Lymanson,
Mayoworth, Woodhall, Cimarron, and Quander soils and
are near Leavitt, Woodhall, Cimarron, Clayburn, Anvik,
and Quander soils. Leavitt and Lymanson soils have a
secondary lime accumulation in the subsoil. Mayoworth
and Woodhall soils have bedrock above 40 inches. The
subsoil of Cimarron soils averages more than 35 percent
clay. Clayburn soils have a dark colored surface layer
more than 16 inches thick. The subsoil of Quander soils
is more than 35 percent rock fragments. Anvik soils have
a light colored A2 horizon below the surface layer.

Typical pedon of Youga loam, 6 to 15 percent slopes,
about 3.5 miles south of Kremmling about 1,000 feet
east and 750 feet south of northwest corner sec. 31, T.
1N, R 80W,

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
coarse granular structure; soft, friable, nonsticky and
nonplastic; 5 percent fine gravel; noncalcareous,
mildly alkaline; clear smooth boundary.

B1—4 to 14 inches; dark grayish brown (10YR 4/2)
loam, very dark brown (10YR 3/2) moist; weak
medium subangular blocky structure; soft, friable,
nonsticky and nonplastic; 5 percent fine gravel; thin
patchy clay films on faces of peds; noncalcareous,
mildly alkaline; clear smooth boundary.

B2t—14 to 40 inches; reddish yellow (7.5YR 6/6) clay
loam, strong brown (7.5YR 5/6) moist; moderate
medium subangular blocky structure parting to weak
fine subangular blocky; slightly hard, firm, slightly
sticky and slightly plastic; 5 percent fine gravel; thin
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continuous clay films on faces of peds; noncalcar-
eous, mildly alkaline; gradual wavy boundary.

B3—40 to 56 inches; reddish yellow (7.5YR 6/6) clay
loam, strong brown (7.5YR 5/6) moist; moderate
coarse subangular blocky structure parting to weak
fine subangular blocky; slightly hard, firm, slightly -
sticky and slightly plastic; 10 percent fine gravel; thin
patchy clay films on faces of peds; neutral; gradual
wavy boundary.

C—56 to 60 inches; reddish yellow (7.5YR 6/7) clay
loam, strong brown (7.5YR 5/6) moist; massive;
slightly hard, firm, slightly sticky and slightly plastic;
10 percent fine gravel; neutral.

The content of rock fragments ranges from 0 to 25
percent by volume. The rock fragments are predominant-
ly less than 3 inches in diameter. Reaction is slightly acid
to mildly alkalirie.

The A horizon has hue of 2.5Y through 7.5YR, value
of 3 through 5 dry, 2 or 3 moist, and chroma of 1
through 3. The B2t horizon has hue of 2.5Y through
7.5YR, value of 5 through 7 dry, 3 through 6 moist, and
chroma of 2 through 6. The C horizon has hue of 2.5Y
through 7.5YR.

Formation of the soils

The paragraphs that follow describe the factors and
processes of soil formation as they are related to the
soils in the survey area.

Soils vary according to variations in the factors of soil
formation, that is, the climate, living organisms, time,
relief, and parent material. As a result of these varying
factors in the survey area, many different kinds of soils
have formed.

Climate

The climate of the survey area is highly diverse. The
average annual precipitation ranges from 11 inches at
Kremmling to 41 inches near Corona Pass. The average
annual temperature ranges from 41 degrees F, at
Radium to 27.8 degrees F, near Corona Pass. In addition
to these large scale variations in climate, there are also
local variations. North- and east-facing slopes tend to be
colder than south- and west-facing slopes. Areas of lo-
cally higher relief, such as Junction Butte and Wolford
Mountain, tend to receive greater amounts of precipita-
tion than surrounding areas at lower elevation.

Soils that receive more precipitation show a greater
degree of leaching. In grassland areas, a greater accu-
mulation of organic matter in the surface is a result of
more precipitation. This is one reason that Harsha soils
are developed to a lesser degree than Youga soils.

The temperature of the soil affects the rate of biologi-
cal activity and chemical reaction. Clay formation tends



GRAND COUNTY AREA, COLORADO

to be slower in a cold soil, such as Newcomb, than in a
warmer soil, such as Forelle. The production of organic
matter is small and the breakdown of organic material
into organic acids is slow in a cold soil like Mirror. The
action of microorganisms is very slow when the soil
temperature is below 41 degrees F. The temperature is
below 41 degrees F for approximately 6 months in
Harsha and Leavitt soils and for approximately 9 months
in Newcomb soils.

Living organisms

Of all the living organisms in or on the soil, plants
have had the greatest influence on the formation of the
different kinds of soils in the survey area. On soils in the
grassland and aspen areas, the surface layer is high in
organic-matter content. In the coniferous forest areas,
the surface layer is leached of bases and is low in
organic-matter content. For example, Quander soils
formed under grass and Frisco soils under trees. Soils
supporting greater amounts of grassland vegetation con-
tain more organic matter. The Clayburn soil, for example,
has an organic rich horizon 16 or more inches thick.

Earthworms have had some influence on soil forma-
tion in soils that are rich in organic matter and are moist
most of the time. Earthworm activity in mixing the soil
horizons is evident in Cumulic Cryaquolls and in Mord
and Anvik soils.

Man has influenced soil formation through irrigation
and fertilization. In irrigating, man has hastened the
leaching process. Haying on irrigated fields sometimes
results in an increase in the return of organic matter to
the surface layer because additional leaves and stems
are left on the surface to decay.

Time

To determine which soils are the oldest, one must rely
on the relative age of the landscape upon which the
soils formed. Since the genetic development of some
soils has been slowed down by cold temperatures and of
others by low precipitation, the degree of horizonation
‘cannot always be used in determining soil age.

The youngest soils are the alluvial fans and flood
plains. Cumulic Cryaquolls is an example of a young soil.
High terrace soils, such as Tine soils, are older than
Cumulic Cryaquolls but are younger than upland soils,
such as Harsha and Leavitt soils. Harsha soils of the
upland and Newcomb soils of the high mountains are
approximately the same age. Because the Newcomb soil
has coarse textured parent material and a cold soil tem-
perature, however, it shows a lesser degree of soil de-
velopment.

Mulstay and Mord soils, which are older than Harsha
soils, occur on old mountainsides. Because little informa-
tion is available on the relative landscape age of Frisco,
Peeler, and Uinta soils, it is difficult to estimate their age.
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They are probably as old as Mulstay or Mord soils, or
older.

Relief

Slope, aspect, elevation, and position on the land-
scape affect soil development.

Steep soils lose some of the precipitation they receive
to runoff. They are also subject to erosion resulting in
loss of topsoil. Gently sloping soils are not subject to so
great a loss of soil and water. Thus, they commonly
have a thicker surface layer and are leached to a greater
depth.

Soils having west and south aspects are warmer than
soils having north and east aspects. On the west- and
south-facing slopes, therefore, some precipitation is lost
through evaporation, and the soils are not leached to so
great a depth as those on north- and east-facing slopes.
They also contain less organic matter.

Soils at the lower elevations are warmer and receive
less precipitation than those at higher elevations.

Soils on flood plains are subject to a high water table.
A high water table inhibits leaching but may result in a
soil rich in organic matter, such as Cumulic Cryaquolls.
Soils in drainageways, for example, Leavitt and Clayburn
soils, commonly have a thicker, darker surface layer than
the adjacent soils. Soils on toe slopes commonly receive
additional moisture as runoff from soils that occupy
higher positions on the slope.

Parent material

The chemical and physical characteristics of parent
material have an affect on the rate of soil formation. A
long time is needed for parent material that is hard, is
coarse textured, or contains minerals that break down
slowly. A long time is needed also for parent material
that contains high amounts of salts to develop into a soil
suitable for the growth of plants other than salt tolerant
species. The parent material in the Grand County survey
area includes sedimentary rocks, igneous rocks, meta-
morphic rocks, volcanic ash, landslide deposits, glacial
till, and mixed alluvium.

Types of sedimentary rocks in the survey area are
hard sandstone, sandy shale, clayey shale, and lime-
stone. Irigul soils and Woodhall soils developed in hard
slate and sandstone. Because slate and sandstone
break down very slowly, these soils have a high content
of rock fragments and are shallow or moderately deep to
bedrock. They reflect the yellowish brown color of the
rock. The Roxal soil developed in sandy shale. Because
the sandy shale breaks down easily, this soil has only a
few rock fragments. The underlying bedrock has weath-
ered to a depth of only 10 or 20 inches. The sandy shale
weathers to loam or sandy loam. The yellowish brown
color of the Roxa! soil is inherited from the sandy shale.
Binco, Aaberg, Waybe, and Mayoworth soils formed in
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clayey shale. These soils have a clay texture and the
grayish color of shale. The shale parent material of the
Binco, Aaberg, and Waybe soils had a high content of
gypsum and sodium salts. Consequently, those soils are
strongly alkaline. The underlying bedrock has weathered
to a depth of only 10 to 20 inches in the Waybe soil and
20 to 40 inches in the Aaberg soil. The Lymanson soil
developed in limestone. Thus, it has a high content of
calcium carbonate.

Newcomb, Upson, and Leighcan soils developed in
igneous parent material. Upson soils developed in gran-
ite, which is high in quartz. Newcomb and Leighcan soils
developed in mixed granite, gneiss, and schist. They
reflect the highly micaceous nature of the gneiss and
schist. They are coarse textured and acidic in reaction.

The volcanic ash in the survey area forms medium and
fine textured soils. Harsha, Leavitt, and Youga soils
formed in medium textured hard volcanic ash. Gateway
and Cowdrey formed in fine textured volcanic ash. In
some areas the volcanic ash is hard and resistant to
weathering. The moderately deep, fine textured Gateway
soil formed in this material.

Frisco and Quander soils formed in landslide deposits.
They have a high content of sandstone and basalt
stones.

Glacial activity was mainly confined to the higher
mountains. Newcomb and Leighcan soils formed in gla-
cial deposits.

Tine soils formed in coarse textured alluvium from the
Colorado River and its major tributaries. The Tine soil is
sandy and has a high content of rounded cobbles and
gravel. Soils formed in local alluvium on toe slopes and
in small drainageways are the Clayburn, Youga, Peeler,
and Leavitt soils. These soils reflect the texture of the
adjacent soils and contain few rock fragments.
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Glossary

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alkali (sodic) soll. A soil having so high a degree of
alkalinity (pH 8.5 or higher), or so high a percentage
of exchangeable sodium (15 percent or more of the
total exchangeable bases), or both, that plant
growth is restricted.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (available moisture capac-
lty). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VOrY IOW....oiiiincnininnnnesenenesenineene Oto3
LOW. e re e e ron st sess st ssse s rosessenns 3to6
MOABIrate.......cooceerreiici e 6to9
High.eooooccc s More than 9

Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters) in diameter.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Channery soll. A soil, that is, by volume, more than 15
percent thin, flat fragments of sandstone, shale,
slate, limestone, or schist as much as 6 inches
along the longest axis. A single piece is called a
fragment.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
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class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Compressible. Excessive decrease in volume of soft
soil under load.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.
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Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
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within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and “climatic
moors.”

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Eroslon. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess alkali. Excess exchangeable sodium. The result-
ing poor physical properties restrict the growth cf
plants.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess lime. Excess carbonates. Excessive carbonates,
or lime, restrict the growth of some plants.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fast Intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fine textured (heavy textured) soil. Sandy clay, silty
clay, and clay.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
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days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Forb. Any herbaceous plant not a grass or a sedge.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Genesis, soll. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glaclal drift (geology). Pulverized and other rock materi-
al transported by glacial ice and then deposited.
Also the assorted and unassorted material deposit-
ed by streams flowing from glaciers.

Glaclal outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by melt water as it flows
from glacial ice.

Glaclal till (geology). Unassorted, nonstratified glacial
drift consisting of clay, silt, sand, and boulders trans-
ported and deposited by glacial ice.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

QO horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizen. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
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the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral Il precedes the letter C.

A layer—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runcff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Landslide. The rapid downhill movement of a mass of
soil and loose rock generally when wet or saturated.
The speed and distance of movement, as weli as
the amount of soil and rock material, vary greatly.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. Large stones adversely
affect the specified use.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. Inadequate strength for supporting loads.

Metamorphic rock. Rock of any origin altered in miner-
alogical composition, chemical composition, or struc-
ture by heat, pressure, and movement. Nearly all
such rocks are crystalline.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,

89

color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the scil pro-
file.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.8 inch).

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called *“a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), sfow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches). :

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there
is little difference in size of the particles, density can
be increased only slightly by compaction.
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Profile, soli. A vertical section of the soil extending
through all its horizons and into the parent material.

Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by live-
stock; includes land supporting some forest trees.

Reaction, soll. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.........ccocrvieenecinnnncienciinnnen Below 4.5
Very strongly acid.........ccuvviineeinniniinnin 4.5 10 6.0
Strongly aCId........coveeeerrerersmrernisnreeseneriseressesenes 511t05.5
Medium acid.......cccreervrminiinnininaennn. 5.6 t0 6.0
Slightly 8Cid......ccocverennnriiririsnneiicnsensesiineans 6.1t0 6.5
NEULFAL.......cocirrecire e 661t 7.3
Mildly alkaling........ccoueverrcmrersseresssiisnieisinenens 74t078
Moderately alkaling...........cccoeeevvevverncrrnrererenns 791t 8.4
Strongly alkaling..........ccvveiicnnininin 8.51t0 9.0

Very strongly alkaling.........cccoveeveerennenens 9.1 and higher

Reslduum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Series, soil. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
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damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Slit. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soll separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); si/t
(0.05 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
harizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally .
refers to a leached horizon lighter in color and lower



GRAND COUNTY AREA, COLORADO

in content of organic matter than the overlying sur-
face layer.
Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”
Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
gquence in interpreting their use or management.
Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
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divided by specifying ‘“coarse,” “fine,” or
fine.”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
ievel at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.

very
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Figure 1.—Lodgepole pine on Scout-Upson unit. Approximately 45 percent of the Grand County Area is lodgepole pine,
Engelmann spruce, and subalpine fir woodland.
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Figure 2.—OQverstory of aspen and understory of abundant grasses and
forbs on Anvik loam. These areas provide good summer range for cattle

Figure 3.—Subalpine Loam range site on Benteen loam. The small amount of sagebrush indicates that this site
is in good condition and has not been highly overgrazed.
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Figure 4.-—~Subalpine Loam range site on Benteen loam. This highly
productive site is used for livestock grazing in summer and by big game
in spring and fall. Sagebrush control is needed to improve grass
production.

Figure 5.—Deep Clay Loam range site on Binco clay loam. The background shows high erosion and sparse
vegetation on Cryorthents-Rock outcrop complex.

SOIL SURVEY



GRAND COUNTY AREA, COLORADO 87

Figure 6.—Cimarron loam in foreground and typical landscape of Cryorthents-Rock outcrop complex in background.
The slow permeability of the Cimarron loam makes this a good soil for stockwater ponds and small irrigation
reservoirs.
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Figure 7.—Subalpine Loam range site on Clayburn loam in foreground, Anvik loam under the aspens, and Rock
outcrop-Cryoborolis complex in background.
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Figure 8. —Irrigated hay on Cumulic Cryaquolls. These soils are on the nearly level terraces along the Colorado River
and its tributaries.
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Figure 9.—Profile of stony Dahlquist soil.
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Figure 10.—Browse species on Dahlquist-Stunner soils provide good winter range for big game.
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Figure 11.—Lodgepole pine oﬁ Frisco-Peeler complex. The lodgepole pine in the Grand County Area provides
telephone poles and saw timber.
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Figure 12.—Typical vegetation and landscape of Histic Cryaquolls in foreground and Upson stony sandy loam in
background.
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Figure 13.—Stand of lodgepole pine on Leighcan bouldery sandy loam. The native stand of spruce-fir was destroyed by
fire.
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Figure 14.—Highly productive Subalpine Loam range site and small scattered patches of aspen on Mord loam. These
areas provide summer habitat for big game.
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Figure 15—Typical landscape of Quander Stony Loam range site in
foreground, Anvik loam under the aspens, and Rock outcrop-Cryoboralfs
complex in background.

Figure 16.—Stony Loam range site'in fair condition on Quander stony loam. In the area where sagebrush was
removed, grasses and forbs are abundant.
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Figure 17.—Sparse vegetation on Torriorthents-Rock outcrop complex. These soils produce large quantities of
sediment.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA FOR THREE WEATHER STATIONS
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.--TEMPERATURE AND PRECIPITATION FOR THREE WEATHER STATIONS--Continued

TABLE 1

Data recorded in the period 1965-74 at Kremmling, Colo.
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It can be calculated

and subtracting the temperature

nt growth.

1A growing degree day is an index of the amount of heat available for pla

by adding the maximum and minimum daily temperatures,

dividing the sum by 2,

below which growth is minimal for the principal crops in the area (40° F).
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TABLE 2.-~FREEZE DATES IN SPRING AND FALL
FOR THREE WEATHER STATIONS

Data recorded in the perioa 1951-73 at Fraser, Colo.
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Data recorded in the period 1951-73 at Grand Lake 1 NW, Colo.
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temperature
in spring:
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TABLE 2.-~-FREEZE DATES IN SPRING AND FALL
FOR THREE WEATHER STATIONS--Continued

Data recorded

in the period 1965-74 at Kremmling, Colo.

Probability

Minimum temperature

240 F
or lower

280 F
or lower

320 F
or lower

Last freezing
temperature
in spring:

1 year in 10
later than--
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in fall:
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TABLE 3.--GROWING SEASON LENGTH FOR THREE

WEATHER STATIONS

Data recorded in the period 1951-73 at Fraser, Coclo.

]
|
| Daily minimum temperature
\ during growing season
‘
]
Probability | Higher | Higher i Higher
i than H than ) than
i 240 F | 280 F | 329 F
i Days i Days i Days
) [} ]
] | ]
9 years in 10 | 24 i 0 i 0
] { ]
1 ] ]
8 years in 10 | 25 ! 0 H 0
] 1 ok
1 | |
5 years in 10 | 55 } 4 i 5
] ] (]
[ ] 1
2 years in 10 | 76 | 29 } 16
1 1 1
1 1 [
1 year in 10 | 87 ) 38 i 21
(] 1 (]
{ 1 1
Data recorded in the period 1951=73
at Grand Lake 1 NW, Colo.
j | i
9 years in 10 } 50 | 0 | 0
- 1 ) 1
1 i 1
8 years in 10 | 63 ' 12 ! o]
i) 1 [}
1 i ]
5 years in 10 | 87 i 39 i 9
1 1 ]
] ] |
2 years in 10 | 111 i 66 i 20
[ 1 +
] ] i
1 year in 10 | 124 ! 80 i 25
(] 1 ]
( t 1
Data recorded in the period 1965-T74
at Kremmling, Colo.
i ] i
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1 ¥ ]
1 ] ]
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1 1 )
] t El
5 years in 10 | 92 { T4 i 24
] ] ]
] 1 ]
2 years in 10 | 109 H 101 i 40
1 (] 1
) 1 1
1 year in 10 |} 118 i 115 i 49
¥ 1 (]
1 1 |
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

1]
]
Map | ! :

symbol | Soil name E Acres |Percent

T 1

| i i
1 {Aaberg clay loam, 6 to 15 percent SlopeS-—-=--c-c---emno-- | 1
2 {Aaberg clay loam, 15 to 30ppercent 312325---__--_-----_:::-------------—--7 -------- E 2,871 0.4
3 L AnViK 10am, 6 £0 15 DErcent $10peS-onmmmmmmmmmmmmmmmmmoooomomom-————----o_1112 i 8,059 1.3
4 {Anvik loam. 15 £0 50 PErcent $1OpeS-mmmmmmmmmmmomoooooo o ooooommoomoooooio-- : 3,796 0.8
5 |Benteen loam, 6 to 15 percent §10peS-o-—-——o-——o——--—————------________TTTTI111I.C | 10,787 4 1.7
6 {Benteen loam, 15 to 40 percent slopes----________-__--_-__: ----------------------- | 750 4 0.1
7 IBinco clay loam, 2 to 6 percent S10peS-——---—mmmm--m-oooo-oooo--—o___IZIZIIIIIC | 988 {1 0.2
8 {Binco clay loam, 6 to 15 percent slopes----__-----___-____:: ----------------------- ) 17131 0.3
?0 Iginco clay loam, 15 £0 35 percent SLopes————————-ooomoomo--m------oo L lIZIlI212200 ( g’g;z E 8'3

LBross-Mirror extremely stony sandy loams. 20 £o 50 percent SLopeS—----oemmmmoommome ' ! ) :
" iCebone loam, 15 to 5oypergeﬁts:;ggeiffol-f?_ff-?g_ffffe"t slopes------=---""""""""- E 2,913 0.9
12 {Cimarron 1oam, 2 £0 6 percent $10peS—-—————-—-—---mo--o--oo-—________ZIIIIIZTCC ) 1931 2.3
13 yCimarron loam, 6 to 15 percent slopes---_-----_-______:: --------------------------- ( 2,161 1 0-4
14 |Cimarron loam. 15 £o 35 percent S10peS—-ee-e-—oom—o———o———"o----oo ___l_ll___ \ 16,528 2.6
15 iClayburn loam, 2 to 6 percent slopes--------------_-____:: ----------------------- ! 15,854 | 2.5
16 {Clayburn 1oam. 6 to 15 percent S10peS—-mememmmmememeooom oo ommmmmomoooooeo : 1,316 ¢+ 0.2
17 {Clayburn loam, 15 £0 25 pErcent S10peS--ooomooomooooooooooooomoomeoooooooeo- o IO 9-3
18 {Clayburn loam. 25 to 50 percent $10peS--eommmmmmoo—oo-------------______III11IIIC : 5,413 1 0.9
19 |Cowdrey 10am, 2 £0 6 percent $10peS.oo——————ooomm-ooooooo--_ L lClIIIIIIIIIC . 3,659 1 0.6
20 {Cowdrey loam. 6 £o 15 percent $10peS-—mmm-mmmmmmmmmoooooooooomoooool_lllloC | N6z 0.1
21 G : 14,415 2.3
22  Cryaquepts . S1Opingesomommmmmmmom oo e oo CTTTTTIIIIIIILC " 12,102 1.9
23 ICryoborolls-Rock outcrop complex, very steep----------::: -------------------------- | 3,111 i 0.2
24 |Cryorthents-Rock outcrop complex. eXLHemely §6eepanmmmmmmoooo—o-—m--------oo_____ ! 5,347 | 0.8
25 {Cumulic Cryaquolls, nearly 1eve11------------_-_8____-_ ____________________________ : 13,749 E 2.2
26 iDahlquist-Boettcher complex, 6 to 30 percent slopes----—:::::: --------------------- | 29,343 4 4.6
27 iDahlquist-Stunner very cobbly loams, 3 to 15 percent slopes----:::: """""""""" ! 1,473 4 0.2
28 |Dahlquist-Stunner very cobbly loams. 15 £o 50 percent S1OpeS——----o-o—oooommaammm- ) ml | 01
29 iForelle loam, 3 to 15 percent slopes---------------------B --------------------- ' 2,699 0.4
30 iForelle loam, 15 to 30 percent slopes---------------------:::::: ------------------- | 1,099 i 0.2
3 EFF?SCO-Peeler gravelly sandy loams, 2 to 6 percent slopes-----___:: ---------------- | Sa7 | 9.1
32 :FF}SCO-Peeler gravelly sandy loams. 6 to 25 percent S10peS———--------m--—ooooooommn : 10923 ) 9.2
33 {Frisco-Peeler gravelly sandy loams, 25 £o 65 percent S1OPeS——-------————oooooommm- | 19,322 : 1.8
34 'Gateway loam, 6 to 15 percent SlopeS=====mm—————-c—mean- E ---------------------- | 38,968 6.1
35 iGateway loam, 15 to 50 percent slopes---—-----------------::::: -------------------- | 1,018 E 0.2
36 \Gronadier gravelly loam, 15 0 55 percent SLOPeS--oom—mm—oooooomooomoommmmmmmmmme : 6,627 i 1.9
37 'Harsha loam, 0 £0 6 pereent S10peSeewmmmm o mmmmomoooommmoooom----oo L ZZZIZIIIITC | 1,945 0.3
38 iHarsha loam, 6 to 15 percent s1opes-------------_____-___:::: ---------------------- | 6,577 | 1.0
39 {Harsha loam, 15 to 50 percent S10pes, erodede--ooooomoooooomoomooomoioemceeoo ‘ 16,596 E 2.8
40 iHarsha cobbly loam, 15 to 50 percent’slopes ------------------------------------- | 23,504 1 3.7
41 IHistic Cryaquolls, nearly level-------------—---_____----:: ------------------------ | 2,109 i 0.3
42 | Trigul ohannery 1oam, 6 £ 30 percent $10peSe-—mmmmmmmmmmooooomooooomooemee | 3:22] ! 0.8
43 {Lake Creek 1oam, 15 0 50 Parcent §10PeSemoemoomommooomomooomoommooooccmoee- | 2,094 \ 0.3
uy |Leadvilie stony loam, 15 0 50 percent 810pes--mmemoo—ooommmmoooo—mmmemmooe- | 4,611 0.7
45 {Leavitt loam. 0 £o 6 percent $1OpeSeommmmmsmmooooooooooooo---eoo_____ZZZIIZIIIIIC ) 1,060 3 0.2
46 iLeavitt loam, 6 to 15 percent slopes—---------_--_______:: ------------------------- | 8,930 | I
u7 {Leavitt loam, 15 to 55 percent slopes------------------_---::--- ------------------- " 12,331 E 1.9
48 iLeighcan gravelly sandy loam, 15 to 70 percent slopes—____-__:::_ ------------------ : 8,139 | g
49 {Leighcan bouldery sandy loam, 15 £o 70 Percent S10PeS---o-mooooooooommoommcommmmme | 2,829 ' 12
50 {Lymanson loam, 6 to 15 pereent 510peS--oewmmmemmmobeoooooooooooo---_ oLl lI11TC : 24,630 1 3.9
51 iLymanson loam, 15 to 40 percent slopes__------________:::------------—----_-T ______ ; 12724 0.2
52 IMayoworth clay loam, 6 £ 15 percent 510peS——moemmmmmommmmooomooo-o-—av Smmmemmoes i 2,255 1 0.4
53 iMayoworth clay loam, 15 to 50 percent slopes--__________-_::::::::: ---------------- ' 1,581 i 0.2
54 |Morodith extremely stony sandy 1oam, 50 £0 70 percent §lopes--—---——-ooom--—-—o-mmv : 3,716 0.6
55 iMord loam, 3 to 15 percent slopes--: ____________________ RS T ‘ 21988 0.8
56 {Mord loam, 15 to 30 percent slopes----------------------::: ------------------------ | 2,119 E 0.
57 'Mulstay stony loam, 10 to 50 percent slopes--------_-_____--:::::: ----------------- ‘ 2,650 | 0.3
58 |Newoomb gravelly sandy loam, 0 £o 20 PErGent SLOPeS-—--—m-mom-om-m-mooommmommmommm | 4,498 ) 0.7
59 | Newoomb gravelly sandy loam, 20 £o 50 percent $10pES-—--—momoooooommooomommmmmmmmm : 682 ; 0.1
60  Nowoomb-Rook outcrop complex, 20 £0 50 PErcent S10peS————-oooommooomooommmoommmmee ) T.197 . 1]
61  Nowoomb-Rock oULerop Complex. 50 £o 70 Percent S10peS——-oooom-oooommooomooooommeoe | 3319 ; 9.2
62 \Poeler sandy 1oam, 3 £o 15 pareent $10p6S-mmmemmmmommmoomoomoooomoooocmemmeoe | 5,976 ‘ 9.9
63 |Peeler sandy loam, 15 to 50 percent slopes------------------_:::::::: -------------- . 883 | 0.
64  Porgelic Cryorthents-Rook OULOrop COMPLeX, SXEremely SEeepo——m—-mmmmm—omommmemmm . 3,616 ) 0.6
65 !Quander cobbly loam, 2 to 15 percent slopés ______________ Poo==o=mmessmoommesesm e ! 3,125 0.5
66 {Quander stony loam, 15 to 55 percent slopes---------_----: ------------------------- : 8,230 1 1o
67 |Rock outcrop-Cryoboralfs complex, very steep--------------_::: --------------------- ' 22,032 E 2.0
68 !Rock outcrop-Cryoborolls complex, extremely Steep-—------------::: ----------------- 1 J.1804 0.8
69 {ROGK outerop-Haploborolls complek, eXLremely §Eeepo- oo oooooo—mooooommmmoommmmmnn ; 20,2924 3.3
70 | Rogert gravelly sandy loam, 15 £0 60 percent $10PeS————---oomoomo——m-m-ommooommme | 964 i 0.2
;; Egoxal 1oam, 6 £0 15 percent 510PeSmmmmmmmmmmmmmooooooommmoeoo_oooLllIlDIIIIIZ ; 9’3;2 : 8'2

oxal loam’ 15 10 B0 DErGEnt 510868 oo o oo DI ' ' :
) oam, 15 £to 50 percent SlOpPEeS===mmmmmmmmmo— oo oo mecemm———a——no ] 4,270 | 0.7
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS-~Continued

) | !
Map | Soil name } Acres \Percent
symbol | i |

i i |

i ; |
73 O N - T T T it TR i 3,944 0.6
74 iScout cobbly sandy loam, 2 to 6 percent SlOpE@S=-=mecmeccccacccccecdcccmaee e m e ' 1,569 0.2
75 iScout cobbly sandy loam, 6 to 15 percent SlOpeS--wwemewemmcmcmmcmcocccomcoccacceana ' 3,702 ! 0.6
76 iScout cobbly sandy loam, 15 to 65 percent SlOpeS~eeemecmeccceccmcecccccaccccccmca—aa i 19,112 3.0
77 iSudduth loam, 6 to 15 percent SlOpeSe=--c-eceecncacrmoccccccccceccr—ccccecccccccae- ! 684 | 0.1
78 iSudduth loam, 15 to 30 percent SlOpeS----ececscccm o e ccecre e 1 64y | 0.1
79 JTamp gravelly sandy loam, 3 to 15 percent SlopeS-~—=eeecceccccccnrrecmrcmccc e caaae—- } 1,072 | 0.2
80 {Tamp gravelly sandy loam, 15 to 60 percent SlopeS~emm-emmeccmcccccccmcemcce e 1 6,970 | 1.1
81 yTine gravelly sandy loam, O to 3 percent slopes 6,932 | 1.1
82 iTine cobbly sandy loam, 3 to 15 percent sSlop@S-ce-mmeccmmcocccmcmcccccmcra e 2,260 | 0.4
83 iTine cobbly sandy loam, 15 to 55 percent slopes 6,041 | 1.0
84 jTolman stony loam, 15 to 50 percent slopesS-—------cecmmmcmccccccacccccmccccaaa 1,012 ) 0.2
85 iTorriorthents-Rock outcrop complex, steep~----=-ecacma-- R RE e L L L P L 3,965 | 0.6
86 iUinta sandy loam, 2 to 15 percent SlopPeS—ee~smmeeccoccccccccac e ccmcccccccme e 3,745 ) 0.6
87 tUinta sandy loam, 15 to 50 percent SlopeS==-wcc-—mcemmmcccccccccecccccccccccccccee e ; 16,855 | 2.7
88 jUpson stony sandy loam, 6 to 15 percent SlOpES~-memccecccccccccccmcccmmcccccac—a—aa ' 1,522 | 0.2
89 iUpson stony sandy loam, 15 to 65 percent slopeS---=ceccccccrccmmmccccccddcccceenn ) 16,833 | 2.7
90 iWaybe clay loam, 10 to 55 percent 5lOpeS=e=mremcmcmcacdcccccrme e rc e ] 9,688 ! 1.5
91 {Woodhall loam, 6 to 15 percent SlOpPeS-—==mcmcr e e oo e mee e m 1 1,327 0.2
92 iWoodhall loam, 15 to 50 percent SloOpeS-—-~--——mececcccmmmmmc e eccdcccccccccne oo i 6,553 | 1.0
93 {Youga loam, 2 to & percent SlopeS=-===---ccectcccc e adcccmcc;eeerccmme— e e i 5,214 | 0.8
94 }Youga loam, 6 to 15 percent SlopeS-c--=ccccmncma e cmccmccecdccmc e 1 9,676 | 1.5
95 jYouga loam, 15 to 45 percent SlopeSeemeeemccmem et e i 12,727 i 2.0

) R et ettt ] 4,781 | 0.8

) 1 ]

] { T = { = =====

! B R R et D et i taate i 635,425 | 100.0

] ]

1 ]
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation suitable for grazing are listed]

T ! Total production | T
Soil name and i Range site name ) | i Characteristic vegetation } Compo-
map symbol 1 jKind of year | Dry | isition
] i jweight | i
! T TLb/acre] 5 Pct
b 1 ] 1
| 1 ] ) )
I ettt R iMountain Shale-====~cccacca-a- {Favorable i 900 (Western wheatgrass--=-=eececew-- i 25
Aaberg i iNormal ) 750 iLetterman needlegrassS-—--—===-- i 20
i {Unfavorable | 400 }Sagebrusheceecomamremmcmecmea P15
i ' ' iMuttongrass-----cesececcaaaan— i 15
i | i {Bluebunch wheatgrass---------- -
1 ) 4 1 1
] ] ] 1 1
R L e e LR {Mountain Shale-==emcceccccacax (Favorable \ 800 |Western wheatgrasse==ee===---- i 35
Aaberg i iNormal | 600 |Bluebunch wheatgrass---=--w-~- 115
| iUnfavorable | 300 }Sagebrushececcccccmecmcrncnan— 1 10
i ' ! IMuttongrass--ececcemcccccucaan~ i 10
! 1 ' {Low rabbitbrush--eceeecceccauaas i 5
i i i iLetterman needlegrasSSe-~==e-~- i 5
| { i iBottlebrush squirreltaile-~--- i 5
[} I 1 ) ]
1 1 1 ] ]
3, Uommmmcmcm e {Subalpine Loamee~ccmcmceuaneaa {Favorable i 3,500 jThurber fescug-«cescemeceeccna- i U5
Anvik i {Normal | 2,500 !Parry oatgrass—---e--m-ome-——o {10
! !Unfavorable | 2,000 jIdaho fescue----c-mmm—meeeeaax i 10
i i ] iNodding bromegrasse-==-e~ccen~ne- T 5
1 i 1 IMuttongrasseeec—ccrmceccmcaooo i 5
| i i iBearded wheatgrass------------ i 5
+ + 1 ) 1
' ' [ 1 ]
5y Bemmmmmmmmccmmee !Subalpine LoamMem=e~eccrmancacn= {Favorable ! 3,200 |Thurber fesCU@emeccmcemcccnaa" i 30
Benteen i iNormal i 2,500 {Nodding bromegrass----==-==c=-- 120
' !Unfavorable | 1,800 !Idaho fescue---=-cwcccemenamax i 10
| ) i |Big sagebrushe=meec—acmccm—o- ;10
1 i H {Parry danthonia----=-=cececem-a- i 10
' ' ' {Columbia needlegrass—=-------- 5
| ' i i i
Ty 8-mmemmmmmm e IMountain Shalee==-cemcnccccaax |Favorable i 1,000 iWestern wheatgrass=e===eee---- i 25
Binco | iNormal | 800 |Letterman needlegrass----=~--- 1 20
i tUnfavorable | 500 |Muttongrass------—----ccce—weaa- i 15
, i ' iBig sagebrushe--cecccccccraa-- i 10
i i | }Bottlebrush squirreltail----<- i 5
! \ : !Bluebunch wheatgrass--—-—-—-—=---- E 5
1 | 1 )
1 1 1 | |
P e T T iMountain Shale-----~===c-vc-u- \Favorable | 900 !Western wheatgrasse-=-—=--=-c-- i 35
Binco i iNormal H 700 }Bluebunch wheatgrass--eeece---- i 15
| tUnfavorable | 400 !MuttongrassSe-eeceemecccacecccn= 110
! ) ' {Big sagebrush----ceemcmccca—u- 5
i ' ' !Bottlebrush squirreltail--=---- 5
| } ! iDouglas rabbitbrush-----ee-c-- 15
i ' i iLetterman needlegrass--------- 5
] 1 + 1 ]
I t ] ) ]
10%: i ' i | |
Bross—-e-—ceroneca- {Alpine SlopeS---m---mecccce-=a {Favorable i 1,200 (Kobresia==--=-=cc-mmecccaceaa- i 40
i iNormal i 700 }Alpine clover--—-———c-ceecccean- 110
) tUnfavorable | 500 }Wheatgrass---=-cccmmeemmmmnaa— i 10
1 1 ) {Tufted hairgrassee-ce-me=a-——-- 110
| 1 1 {Alpine bluegrass---===-====-wu=-- i 5
' ' ) !American bistorte-e----c-—oe-- i 5
] ) ) 1 1
1 ] 1 1 |
Mirroreeeceeeea—aa-o {Alpine SlopeS-e-=eemeaccaa—an- |Favorable ! 1,200 |Kobresia-—---ececccmecmcnnacacan i 30
i iNormal ! 800 |Tufted hairgrassee~---——=-=---- i 10
! !Unfavorable | 500 |Parry cloveree-eme-————ecec-u- i 10
i | { 1 Sedgeammccmcm e c e e i 10
) ! ' ‘American bistorte--e--cccec-e-w- 5
1 | i iShowy cinquefoil------cmceuea- 15
H | i {Alpine bluegrass--~==c-----=u- 75
1 ] 1 ]
i ] I

See footnote at end of table.
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT .COMMUNITIES--Continued

Total production
] Characteristic vegetation {Compo-

T T ]
| i |
Soil name and 1 Range site name | !
map symbol | iKind of year | Dry | isition
] i iweight | ;
i i iLb7acre] T Pct
] t (] 1 ]
1 1 [ ] ]
L R ettt {Subalpine Loame-=ce-crccccacaa iFavorable t 3,200 [Thurber fesCU@eemer—c—cacccaaa LY
Cebone i iNormal ! 2,800 |Idaho fesCuee==mccomcaccmcc—an ' 10
] iUnfavorable | 2,000 iColumbia needlegrass----eee=-- i 10
i | 1 INodding bromegrasSeeeeccceaa-- !5
i i | ISilver sagebrushe-e-ce—oeaeaaoo 1l 5
i | i |BlUuegrass~——--ceee—ccccccaaaan 15
| | | tKinnikinnicke=meecomomaoamcaaas 15
\ ' ) \ I
] ) ] 1 )
12, 13, T4-ccceceaa {Mountain Loam---=-ccccnmeacaao |Favorable ! 1,500 iIdaho feSCUE==cemmomamacaaaaoo 125
Cimarron ' |Normal ! 1,300 iWestern wheatgrass--eeecceecen- 110
: {Unfavorable | 1,000 !Big sagebrush--—eeeecaoocoaoao {10
| | \ IMUt toNgrass-———-—-mmecmommoeoon ' 10
! ] ] |Bearded wheatgrass--—---=-=--ano 5
' ] ] !Slender wheatgrass——-——----eea- !5
i : ' INeedlegrass-—=scemcmmmconoaoax L5
i ] ! iNodding bromegrass--====sce=-= !5
; i ' !Mountain brome---=ececemocaa—— 5
1 1 [l 1) ]
1 1 | ] )
15, 16, 17, 18----- {Subalpine Loam==emcoacccaaaao {Favorable ! 3,500 !Thurber fescue=-—==—=cccoaaaa- {40
Clayburn ) i Normal ! 2,800 |Idaho fescu@=m—————eeocmm—eaoo ' 10
| iUnfavorable | 2,000 }Nodding bromegrasse--=-—==a=-ac 110
i | H IMuttongrassememcecccmcmccmaao— 5
i i { {Columbia needlegrasse=eeemw-=- 15
1 | ! {Silver sagebrushe--=c-cece—aeo—ao !5
] ] [} [] ]
1 ] ] ] ]
26+ l l | | |
Dahlquist-m==ce=-- {Stony Foothills-eecucncananax ~-|Favorable ! 800 !Bluebunch wheatgrass—---we---- I 30
| {Normal i 600 |Blg sagebrushe-eecoacccaccaaao i 15
) iUnfavorable | 400 |Bottlebrush squirreltail------ 110
! | ' IWestern wheatgrass-----o——a——ao ' 10
) ' ' INeedleandthreadeee==e-o—eaeeeooo !5
] 1 ' {Prairie junegrass—-----—-=o--- b5
1 ] ] ) ]
] 1 ) ) 1
Boettcher--------- iStony FoothillS=m=-cecmcaaam—u iFavorable / 800 }Bluebunch wheatgrasse==--=n==a- i 30
i {Normal i 600 !Big sagebrushecemec—cecccceen- 115
i iUnfavorable | 400 |Western wheatgrasS-=--ceeeee-- ' 10
i i | |Bottlebrush squirreltail-<----{ 10
i i i lIndian ricegrassee-coc—moeoaa- 5
I ! ! |Needleandthread---=eecceecaaa- !5
] ) ] ) )
1 I 1 ] ]
27%, 28%: ' | i i !
Dahlquist-====m=u- iStony Foothillseemeeemccneccua- {Favorable ' 800 |Bluebunch wheatgrassS---e------ ' 30
i iNormal 1 600 |Big sagebrushe-ceceeoocccaaaaa L15
| iUnfavorable | 400 {Bottlebrush squirreltaile-=--- {10
] ! ' IWestern wheatgrass~---=-cae--- b 10
) i i INeedleandthreadecececamcmnaaaax i 5
i ! ! 'Prairie junegrassS---=-ce-c---o- 5
] ) ] ] ]
] | ] ] 1
Stunner-e~---ee--- 1Stony Foothill§eeeecocmcaaaaaaa {Favorable ! 800 !Bluebunch wheatgrass-—---—--—--- Y30
' iNormal ' 600 !Western wheatgrasSemee=mcm—e== V15
! \Unfavorable | 400 !Big sagebrushe--ece-mo—emeeccaa ' 15
i i | {Bottlebrush squirreltail------ t 10
' ' | INeedleandthread—-—-—=coe—aceeen 5
i i ! lIndian ricegrasS—=e-e--ccee-aaa 5
] ] ) 1 1
¥ 1 1 1 1
29, 30-—=ammmoneee- iClayey FOOthillSmmmmmmcacmaanoa {Favorable i 1,200 iWestern wheatgrass---------=-- i40
Forelle | iNormal i 900 }Green needlegrass-=eee~——naaua 120
i iUnfavorable | 600 |Big sagebrushee-ceececcmmecaaas 415
] i \ iIndian ricegrass—m---cceace-o-- I 5
i H ! iDouglas rabbitbrush—eaecceaaa- 5
(] 1 ] 1 1
1 [ ] ] ]
37, 38=----emcmennn {Dry Mountain Loame--=c--ceaca- |Favorable ! 1,000 }Bluebunch wheatgrass---———-=-- ! 20
Harsha i iNormal : 750 IMuttongrassSe-e-meaccemmccmaeas Y20
i iUnfavorable | 500 |Big sagebrusheececoomemcecaaao- {15
i ' ' 'Needleandthread-=eec—c—meccaax 110
) | ! !Bottlebrush squirreltail------ 110
i ! H iIndian ricegrass—e-eceemm———can 110
] ) ] 1
1 ] ]

See footnote at end of table.
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

i 1 T
| | ) 1
Soil name and ! Range site name i H ! Characteristic vegetation { Compo-
map symbol H iKind of year | Dry | isition
] i iweight | |
1 1 ‘Lb/acre] i Pct
] 1 ] ) ]
1 | t ] 1
30 e I1Dry EXposuree-e--—ceccocacaa-—x |Favorable | 500 |Bluebunch wheatgrass----------~ i 20
Harsha H iNormal ! 400 |Needleandthread--—cec—ca—ca---a- i 15
H iUnfavorable | 200 |(Prairie junegrasS-=~-ceece--w-- y 10
i | i tIndian ricegrasSe---=----=a--- v 10
! { ] !Bottlebrush squlrreltall ------ i 5
i i ! {Douglas rabbitbrushe--c-ea-a-- i 5
] ] 1 1 1
1 1 [} 1 ]
L e D T 1Stony Loam----camacmcccuccaana- iFavorable i 1,500 {Bluebunch wheatgrass---=----=- i 25
Harsha i iNormal i 1,200 |Big sagebrush---—-c--c-c-cuce—n y 15
| tUnfavorable | 1,000 |Antelope bitterbrush-c---e--=- ;15
i | 1 iIdaho fescue-=m-cccreccncmnn-o 115
i | i iMuttongrass-—eemeeccacccocaau- i 10
) i i {Indlan ricegrass--------==c--- i 5
| b ] (] ]
I ] 1 I i
L R et 1ROcky LOAMeecmecccc e e {Favorable ! 1,200 jColumbia needlegrass---=ce---- i 15
Irigul ! {Normal ! 900 |Western wheatgrassS-ee-—e-=--=- i 10
| .Unfavorable i 500 |Bluebunch wheatgrass--e--——----= i 10
| : | IMUttOn blUEErasS—-—=c=-m--—==- {10
| i \ iPrairie junegrass---=-c--w---u- y 10
| 1 | lUtah serviceberrye-eemeceeae-- } 10
| i i IAntelope bitterbrush-----=w--- 110
H i i {Threetip sagebrusheee——eeceeaa-- {10
| i i {Mountainmahogany==-===--s---=-~ {10
| ! H iBig sagebrush-ece——cscc—aaa——u- \ 10
i \ i iBottlebrush squlrreltail ------ V5
1 i i !Indian ricegrasSee=——emec—=a=-- i 5
i [} 1 ] 1
1 ] i 1 1
45, 46, UT~m—mmccam iMountain Loame-—wecccnamccmaao \Favorable i 1,500 [Wheatgrass-—-ec-ccemmaconua—n- -i 30
Leavitt i iNormal ! 1,200 jIdaho fesCU@-=m——c-—ceccocenau= P15
; iUnfavorable | 1,000 !MuttongrassS--——----ecc-eccaco-= 115
i i ) 1Big sagebrush----ccccomcec—ua- i 10
i i ' \Sandberg bluegrass-=----=--==-- i 5
i ! { iNeedlegrass----m-—comemecconax i 5
| i d !Bottlebrush squirreltail------ i 5
) i ] | Brome-——mmecccmmm e m e e e e e m e i 5
1 | i |Prairie junegrass-——---o-—=---- V5
1 1 [} ) 1
. 1 i ] 1 1
50, Blocmcmcmmcceae iDry Mountain Loam--ece-ceccea- {Favorable { 1,000 |Western wheatgrass-=-----=c--= 1 20
Lymanson i iNormal i 750 1Mutton bluegrass-=----c-=wc-c-- i 20
i iUnfavorable | 500 |Big sagebrushe--eececcc——eceea—= i 15
| i | tIndian ricegrasSee-—cc-eeem-e- i 10
E ! ! INeedleandthread-eee-weeeaccea-= i 10
] 1 ) ]
1 1 1 1 1
52, 53--mcmccmeaean iDeep Clay Loame-weer—ccmcn—aua |Favorable i 2,000 !Western wheatgrass-----=--=---- i 25
Mayoworth i iNormal 1 1,700 |Letterman needlegrass—-—=------ 1 20
! tUnfavorable | 1,400 |Big sagebrush------ce-ccccen-- i 10
i ] ! iMutton bluegrass---------=---= i 10
i ! i {Bluebunch wheatgrass-----~----- i 5
) ' ' {Serviceberry----ce-eeceacmaan- V5
! i 1 I Snowberry-——ececcme e i 5
] ] ] ] 1
] 1 ] 1 1
PR el tAlpine SlopeS~=ee-—ccamec—aua- |Favorable ! 1,000 {Kobresige-=c-s-cermecoracaca—u- V4o
Meredith i iNormal ! 700 {Sedge-==---—e—cmcmcemmcmem e i 10
1 :Unfavorable ! 500 |Tufted hairgrassS-—--——-c-cc-ca--- i 10
| ' | iWheatgrass-=e-ccc—cccmommnaan= 710
i ! i iAlpine clover--———eem——cc-ocoown y 10
i ] i 'WilloW-mmmmmmemmemcccecmcaeee= | 5
| i 1 {American bistort------e-ce-e-- i 5
i ! i |Alpine bluegrass---==--==c===-= -
] 1 ] ] ]
i i I ] 1
55, 50===cemmccaaa- iSubalpine LoaMeewec—ccccacaaa- {Favorable ! 3,500 |Thurber fesCU@==——=cmc=c-eea-- i 25
Mord ! iNormal ! 3,000 iIdaho fescu@-=----rmecmeem—uax P15
1 !Unfavorable | 2,000 {Big bluegrasse--==~-ccc-eeec-=-- 110
| ] ! {Silver sagebrush-~eeececec—caa-- i 10
i | H iColumbia needlegrass-==~——==--- i 10
' i ' |American vetch-——eceecerccan-- i 5
i 1 | {Slender wheatgrassec-——e---ew-- i 5
| ] 1 )
1 ] ] !

See footnote at end of table.
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

T ) T
1 ) |
Soil name and 1 Range site name i i Characteristic vegetation | Compo-
map symbol H iKind of year | Dry | isition
i i iweight | '
| 1 'Lb/acre] T Pct
) ] (] ] (]
[ 1 1 | [
57 mm e iDry Mountain Loam-ee===~eeecon {Favorable i 1,500 i{Bluebunch wheatgrass---~------ y 20
Mulstay i {Normal ! 1,000 {Muttongrassee--ocomeeoccocaaaa | 20
i yUnfavorable | 800 (Needleandthread—-—--——~~—eceea- ! 15
i ! 1 1Big sagebrusheeceecacoaccamaao 115
; i ! iBottlebrush squirreltaile---o- 110
| | 1 {Indian ricegrass——--—-—e—c—oo-- 110
i ' ' {Prairie junegrass-—--—-—---—-—--—- L5
1 ] ] ] ]
i 1 ] 1 1
65, 0beccmmmcaaaaa iStony Loam-—-mmeeccmccccccaauaa |Favorable ! 1,500 }Bluebunch wheatgrass-e-eeeea-- i 25
Quander ' iNormal | 1,200 |Big sagebrusheeee—oceccooooooo 115
i iUnfavorable | 1,000 |Idaho feSCUE==ceemce—ccmeaaaa-a ' 15
} ] ! iAntelope bitterbrush---—ca-ce-- ! 15
| | ! IMuttongrass-meeecmccmccamecena- 10
) ' ) |Common snowberry-eeeeeceamamnan 5
i i 1 |Saskatoon serviceberry-—------ i 5
| 1 1 ] ]
1 1 ] } ]
A R {Rocky LoaMe=~eemccnrccrcnceaaa |Favorable ! 1,000 [Pine needlegrass=--ee-weaocmeenae 115
Rogert | |Normal i 900 |BluegrasS————-——-—mmmcmmmma—en ' 15
i {Unfavorable | 500 {Bluebunch wheatgrasseee-ceceaua- i 10
' ) ' 1Big sagebrusheeeooemcoooooo ! 10
i | | {Prairie junegrass~--ec—e—e-aa—o- !5
i i E iBottlebrush squirreltail--e--- V5
1 ] )
1 t i 1 )
T, T2--emmmcamnan iDry Mountain Loam---------oo-- yFavorable ! 1,000 |Bluebunch wheatgrasS=e==sea—ea= ' 20
Roxal | iNormal ' 700 IMutton bluegrass-—----c—————mu- 120
! iUnfavorable | 500 |Big sagebrush=eeme—cccocmcaaaso L10
i 1 ! IWestern wheatgrass-—ee-eea—o—o——-- b5
1 ) 1 ) ]
] I 1 1 1
77, 78ecemeccceaaae iSubalpine Loame=wocemcaomaaoo {Favorable } 3,200 |Thurber fesCUe@ee===ceccaaceaaan {35
Sudduth } iNormal | 2,800 }Idaho feSCu@-=cc—cmmacaccacuaa ' 10
H iUnfavorable | 2,000 !Big bluegrass---——c—ceccccaoo- ‘10
| i i {Silver sagebrusheeceeeccauaan_—_ {10
| i ! iColumbia needlegrasS-—eecee——e-- 110
i i i ISlender wheatgrass--—-—-—-————---- i 5
1 ] 1 1 1
1 1 I } 1
79, 80=mmmmmmccaea 1Stony Loamemmeecccmeemmceceaas {Favorable i 1,500 [Bluebunch wheatgrass---------- i 25
Tamp H iNormal ! 1,200 !|Idaho fesCuU@--——~==ecoccmcauaoo {15
i iUnfavorable | 1,000 |Big sagebrushe--ececcccccaaa__- !5
i ! | lAntelope bitterbrushecece—ea—o-- i 15
i i 1 IMuttongrass—--cccecmeemamamaooo ! 10
1 [ 1 ] ]
1 | t ] 1
81, 82, 83--------- iDry Mountain Loame~-cececcccaa- {Favorable ! 1,000 |Bluebunch wheatgrass-e--e—-—-o-- 120
Tine i {Normal ! 750 |Muttongrass---ceemeccmamaaooao 120
) }Unfavorable | 500 {Big sagebrush--eeeeeaaaa_____ i 15
' ' ! !Indian ricegrass—ccccceceoaooo 110
1 { | {Needleandthreade—ec-cmccmcacaaa 110
| i i {Pine needlegrass—=---acecccccaa !5
) 1 ] ] )
] 1 ] 1 ]
Blemcencccaccacanaa 1Stony Foothill§emmecccmcacaaan {Favorable ' 800 |Bluebunch wheatgrass—--------- i 30
Tolman i {Normal t 600 |Big sagebrush-—---e-ecececocccaaao b5
! iUnfavorable | 400 [Western wheatgrasseeme-ecmae-- 1 10
| i | {Bottlebrush squirreltaile-—---- {10
] ' i {Prairie junegrasse=e==e—e-e-a- 5
1 ) ] 1 ]
1 1 ] 1 1
90mmmm e e iMountain Shale----ccccccmuana jFavorable ' 800 iWestern wheatgrass=-—-=------a- I 35
Waybe | iNormal i 600 |Bluebunch wheatgrasSe—---e-eweaa 115
i iUnfavorable | 300 jRichardson needlegrass-------- i 10
| ' ! !Big sagebrush-—-eeceoceccooooooo ! 10
i ! ' IMULLONgrasseeemamccccmcae e ! 10
1 ] 1 1 ]
1 ) ) 1 1
91, 92--ccemccacaaa iMountain Loamee-cccccmmcccnaaax {Favorable 1 1,500 lWheatgrassee-eeeccmccaccmcceaaa i 30
Woodhall i iNormal ! 1,200 iBig sagebrush-cecceccaacacaaaao 110
i !Unfavorable | 900 {Idaho fesCue--—=mmoc—cccacoo—- ' 10
i i | iAntelope bitterbrushececeaeaaa 110
i | 1 IMuttongrassemee e a o e mc e 110
| 1 | iNodding bromegrass--——-—--ec——-o s
] + 1 )
] t ]

See footnote at end of table.
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
T

T ¥ 1 )
t 1 ] 1
Soil name and 1 Range site name ) !} Characteristic vegetation {Compo-
map symbol 1 iKind of year | Dry | isition
) | iweight | |
) 1 TLb7acrel T Pct
] 1 ] ] ]
) | ] | 1
93, 94, 95-c-cceoa-- tMountain LoaMe-=ececccecaamnon iFavorable {1,500 |Wheatgrass----m-c-cecccnmancaa= i 20
Youga i iNormal i 1,200 }BluegrassS---—-—-mcecccemmcc—aennu- V15
| Unfavorable | 1,000 {Idaho fesCU@-ecccccccmcnme—ux 115
i i i 1Sagebrusheececcmcccc e eem i 10
| | 1 INodding bromegrasSe--==e~c-==u= 15
i } i INeedlegrassmmerermccccccmcamnue i 5
1 ] ] ]
1 1 | ]

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed., Absence of an entry indicates that
information was not availablel

| Management concerns
Soil name and 1Ordi- |

Equip- | i
ment |Seedling| Wind-

H ¥ T
1 | 1
i | i |
map symbol ination} i Plant | Common trees 1Site | Trees to plant
isymbol! limita-|mortal- | throw |competi-| iindex}
| i tion | ity i hazard | tion | )
i i i ! | ] i ]
] ] ] ] 13 1 ] ]
] 1 ] 1 1 ] ] |
------------------ ! 30 Slight |Moderatei{Slight }{Slight {Quaking aspen-------{ 63 {Lodgepole pine.
Anvik i i i i i iLodgepole pine==---- i 50 )
b 1 1 + b ] 1 1
] 1 1 ] | ] i 1
R LT L T P ! 3r |Moderate}Moderate}Slight |Slight JQuaking aspen------- i 63 iLodgepole pine.
Anvik | ] i i i iLodgepole plne--e--- i 50 1|
] I3 ] 1 ] ] 1 1
1 I H ] 1 i i 1
19, 20-ccmmmmccaaea i 4o {1Slight |Moderate}Slight |Slight |Lodgepole pine------ i 72 iLodgepole pine,
Cowdrey | i i i i {Engelmann spruce----| 57 | Engelmann spruce.
) [} [} (] (] ] ] 1
i ] ) ] i 1 1 1
2lecmmcm e e e i 4r |(Severe {Slight (Slight |[Slight iLodgepole pinee===-- \ 72 iLodgepole pine,
Cowdrey ) | | i 1 1Engelmann spruce-~--} 57 | Engelmann spruce.
] ] ] 1 ] ] 1 1
H 1 1 ) ] i i ¥ 1
31%, 32%; i i ) i ) | j |
Frisco-——=eceacca-- ! 4f Slight |ModerateiSlight |Slight }Engelmann spruce----|} --- }|Engelmann spruce,
i i i i | |Lodgepole pine---e-- i 67 | Lodgepole pine.
i i i i i i } i
Peelere———=—eececc--- I Yo 1Slight Slight 1Slight Slight |Lodgepole pine------ } T4 iLodgepole pine,
i i i i | {Engelmann spruce----| 55 | Engelmann spruce.
) 1 1 i [} ] ] ]
1 1 1 ] I ] ] 1
33%: i i i i i i i
Friscomeeaceneaaaa }  U4f Severe |ModerateiSlight }Slight |Lodgepole pine------ i 75 iLodgepole pine.
] 1} ] ] [ ] ] ]
1 ] 1 1 1 ] ] 1
Peeler-—wecececceena- { U4r i{Severe {Slight (Slight }Slight |Lodgepole pine------ i 74 (Lodgepole pine,
i i i i ) iEngelmann spruce----} 55 | Engelmann spruce.
] 1 ] i ] ] ] ]
] ] 1 1 1 | ] |
FJYmmmmmm e em e ! 5c¢c |Moderate|Moderate]}Slight {Moderate|Lodgepole pine«s==w- ! 55 iLodgepole pine.
Gateway i i | i | iSubalpine fir------- § e
1 ] 1 ] ] ] 1 ]
] ] i 1 [ | 1 1
KR it ! S5¢ {Severe |Moderate}Slight |ModerateiLodgepole pine-—---- i 62 iLodgepole pine.
Gateway i i i i i i | |
1 | i i i i | i
pmcmmmme e ———m e i\ T7f IModeratei!Moderate}Slight |Slight |Lodgepole pine------ ! 40 }Lodgepole pine.
Grenadier } ! i i | ISubalpine fir---e---- e
i 1 1 1 ] (] ] ]
] 1 1 1 1 ] 1 ]
L P I 6f |Moderate|Severe |(Slight {Slight |Lodgepole pine------ i 55 iLodgepole pine.
Lake Creek | { | | | i i i
i i i i ) } i i
L Rttt ! 6f |(Moderate!Severe |(Slight |[Slight JLodgepole pine------ ! 55 |Lodgepole pine.
Leadville | i i i | ) 1 i
i i i i i | i i
48, U9cccommmmmmmem | 5x |Severe |Severe {Slight {Slight |Engelmann spruce----] 60 (Englemann spruce,
Leighcan | ! ! ! | 'Lodgepole pine------ ! 655 | Lodgepole pine.
] 1 1 1 1 ] 1 ]
t 1 ] 1 ] ] 1 ]
Y J P ! 58 |Slight |Moderate}Slight |Slight |Lodgepole pine------ { 57 iLodgepole pine,
Newcomb ] ' ] i 1 !Subalpine fir---=--- | === | Subalpine fir.
1 1 ] 1 1 ] 1 ]
1 1 1 + 1 ] ] 1
[ P ! 6r |Severe |Moderate|{Slight |Slight |Lodgepole pine------ ! 46 jLodgepole pine,
Newcomb i ! ! { | {Subalpine fir--e---- ! ——=- ! Subalpine fir.
] 1 1 ] 1 ] 1 ]
1 1 1 1 I ] ] |
60%, 61%: i | i i i i | )
Newcomb-==eeeeeuu- ! 6r |Severe |Moderate|{Slight }Slight |Lodgepole pine------ | 40 jLodgepole pine,
i ) i i Vo !Subalpine fir--—----- ! ==~ | Subalpine fir.
] 1 1 [} 1 1 ] b
1 1 1 ] ] 1 ] )
Rock outcrop. | ! | i | i ! )
| i i | i i i |
[ ettt ! 4o !Slight {Moderate!Slight |Slight |Lodgepole pine-==--- i 74 iLodgepole pine,
Peeler | i | i i |Engelmann spruce----{ 55 | Engelmann spruce.
1 1 ] 1 t ] ] ]
] + . 1 1 | 1 | )
f3-mcemmwmcmccc———— ! U4r Severe |Moderate|Slight {Slight |[Lodgepole pine------~ i T4 i{Lodgepole pine,
Peeler i i i H {Engelmann spruce----{ 55 | Engelmann spruce.
t ) ] 1 |
] ] 1 1 )

See footnote at end of table.



GRAND COUNTY AREA, COLORADO 123

TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Management concerns Potential productivity
T

T T T
1 1 ] )
S50il name and 10ordi- | Equip~ | ) T T ) H
map symbol ination} ment |Seedling! Wind- | Plant | Common trees iSite | Trees to plant

isymbol! limita-i{mortal- | throw jcompeti-| findex|
! i tion ) ity | hazard | tion | i i
T T T 1 T T T 1
) ) ] 1 ] ] L] ]
: { i i i H 1 | |

T4, T5---cmeccacau- i 4f 1Slight |Moderate{Slight {Slight ILodgepole pine-==v-- ! 66 |Lodgepole pine.
Scout i i i i i i i i
i i i | i | i i

Thommmmmmc e e ! 4f |Severe !Moderate}Slight {Slight |Lodgepole pine-=---- i 66 jLodgepole pine.
Scout E { i i i i i |
1 ] ] [} [} 1 [}
| ] ] [ 1 ] | ]

e et i 50 iSlight {Slight {Slight |S5light }Lodgepole pine----~- i 57 \Lodgepole pine.
Uinta | 1 | i i ISubalpine fir-e—=--- T
+ ) ) ) ] 1 ] 1
1 ¥ 1 1 i ] ] i

N ettt ! 5r {Moderatei!Slight 1Slight {Slight |Lodgepole pine------ i 63 iLodgepole pine.
Uinta i ! ! 1 ! !Subalpine fir------- [T
(] [ ] 1 (] 1 (] 1
1 1 i 1 L] ] I )

88ccmmmccc e ! 50 Slight !Severe |Moderate!Slight |Lodgepole pine-=w--- i 60 {Lodgepole pine.
Upson ' ) : ) i iQuaking aspen-------~ HEEE T
] ] i) ) 1 1 [ ]
1 ] 1 i ] ) 1 |

8mmmmmcmmmm e m i 5r |Moderate}Severe |Moderate}Slight |Lodgepole pine------ { 60 {Lodgepole pine.
Upson i i i { !Quaking aspen--=----- V-
) ] ] ] 1
] 1 ] | {

% See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," and "severe."

TABLE 7.--BUILDING

Absence of an

SITE DEVELOPMENT

SOIL SURVEY

See text for definitions of

entry indicates that the soil was not rated]

] ] ] 1 T
1 ] i 1 ]
Soil name and | Shallow ! Dwellings 1 Dwellings 1 Small 1 Local roads
map symbol | excavations 1 without i with i commercial ) and streets
| | basements 1 basements | buildings
T T T T T
: E E E i
lommmcmccccccceen- {Moderate: {Severe: {Severe: |Severe |Severe:

Aaberg i too clayey, | shrink-swell, ! shrink-swell, i shrink-swell, i shrink-swell,
i slope. i low strength. i low strength. \ slope, ! low strength.
i i | ! low strength. !

] 1 | ) i
] ] ] ] I
EE S ittt |Severe: iSevere iSevere: |Severe |Severe:

Aaberg \ slope. | shrink-swell, i shrink-swell, i shrink-swell, i shrink-swell,
1 ! slope, | slope, y slope, ! low strength,
i { low strength. i low strength. ! low strength. i slope.

1 ] 1 1 ]
1 ¥ | | ]
B e E e L) iModerate: iModerate: |Moderate: iSevere: |Moderate:

Anvik { slope. , slope, \ slope, | slope. | slope,

) i low strength, ! low strength, \ ! low strength,
} { shrink-swell. i\ shrink-swell. { } frost action,
] ] 1 t b
t ] I i )

L ittt tatatatel |Severe: {Severe: {Severe: iSevere iSevere:

Anvik | slope. i Slope. i slope. i slope. | slope.

[} ] (] 1 ]
1 ] [ 1 ]

R ittt |Severe: iModerate: |Severe: {Severe iModerate:

Benteen i depth to rock. | shrink-swell, { depth to rock. | slope. | slope,
| i slope, i i | depth to rock
! ! depth to rock. ! i ! low strength.
] ] ] | )

] ) 1 | ]
R it {Severe: {Severe: iSevere: |Severe: |Severe:

Benteen { slope, ! slope. } slope, i slope. i slope.

i depth to rock. | i depth to rock. | i
) 1 (] 1 t
| I 1 Hl )
R it iModerate: |Severe: |Severe: |Severe: |Severe:

Binco | too clayey. ! shrink-swell, { shrink-swell, | shrink-swell, | shrink-swell,
; \ low strength. i low strength. } low strength. i low strength.
] ] 1 ] ]

] ] 1 1 |
R {Moderate: {Severe: iSevere: iSevere: iSevere:

Binco { too clayey, \ shrink-swell, | shrink-swell, i shrink-swell, { shrink-swell,
i slope. { low strength. i low strength. ! low strength, ! low strength.
] 1 1 1 slo e. ]
| i | 1 P I
i | i ] i

R | Severe: |Severe: {Severe: {Severe: iSevere:

Binco | slope. i shrink-swell, { shrink-swell, } shrink-swell, | shrink-swell,
| i low strength, { low strength, } low strength, i low strength,
| i slope. { slope. { slope. i slope.

(] ] 1 ] 1
1 | 1 1 i
10%: i i | | |
Brogsee-cemeeaan {Severe: | Severe i Severe: |Severe: {Severe:
i slope, i slope, | slope, | slope, } slope,
{ large stones, } large stones, | large stones, i large stones, { permafrost.
| permafrost. \ permafrost, | permafrost. \ permafrost. |
i i i i j

Mirror-—e--——---- }Severe: |Severe |Severe: iSevere: |Severe

) slope, { large stones, i depth to rock, | large stones, | slope,
{ large stones, } slope, | permafrost, { slope, \ large stones,
| permafrost. | permafrost. \ slope. | permafrost. | permafrost.
( ) ) 1 1
| 1 1 1 )
L R e e {Severe: {Severe: iSevere: |Severe: {Severe:

Cebone i depth to rock, | shrink-swell, | depth to rock, | shrink-swell, ! shrink-swell,
i slope. i slope, i slope, | slope, \ slope,
| i low strength. | shrink-swell. i low strength. i low strength,.
] ] ) 1 1
] 1 ] i ] .

12cmmmme e IModerate: i Severe: 'Severe: iSevere: 'Severe:

Cimarron } too clayey. { shrink-swell, } shrink-swell, { shrink-swell, | shrink-swell,
1 ! low strength. ! low strength. | low strength. i low strength.
1 1 1 1 ]

[ i 1 1 i

See tootnote at

end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

low strength,
slope.

shrink-swell,
low strength.

low strength,
slope.

shrink-swell,
low strength.

[] + [l 1 [
H 3 } I ]
Soil name and | Shallow H Dwellings ! Dwellings i Small i Local roads
map symbol i excavations | without | with H commercial H and streets
i | basements \ basements | buildings {
[] ] ] ] t
i ': : E :'
13wmcmm e e {Moderate: {Severe: iSevere: iSevere: !Severe:
Cimarron | too clayey, | shrink-swell, | shrink-swell, | shrink-swell, } shrink-swell,
| slope. | low strength. | low strength. { slope, i low strength.
i i | ! low strength. i
] ] ] 1 ]
1 1 1 t ]
L T iSevere: iSevere: |Severe: |Severe: |Severe:
Cimarron ! slope. | shrink-swell, i shrink-swell, | shrink-swell, { shrink-swell,
| | slope, } slope, i slope, ! slope,
H ! low strength. i low strength. i low strength. I low strength.
(] ] 1 b ]
1 ) 1 ) 1
15mm e e 1Slight-=-eccw--- |Moderate: |Moderate: |Moderate: IModerate:
Clayburn j i shrinke-swell, | shrink-swell, | shrink-swell, { low strength,
i { low strength. i low strength. i slope, | shrink-swell,
i | 1 i low strength. i frost action,
1 1 ] t ]
1 1 1 ] I
16-=cmmmcmm e iModerate: |Moderate: iModerate: |Severe: iModerate:
Clayburn | slope. \ shrink-swell, i slope, | slope. i low strength,
i ! low strength, | shrink-swell, i i slope,
i | slope. ! low strength. ! ! shrink-swell,
] ] ] ] 1
1 1 ] ] 1
17, 18eccccmnn-— |Severe: iSevere: |Severe: iSevere: iSevere:
Clayburn | slope. | slope. i slope. \ slope. | slope.
1 ] ] ) i)
i 1 1 ] 1
19-ccccmcceneae iModerate: |Severe: {Severe: {Severe: iSevere:
Cowdrey | too clayey. | shrink-swell, i shrink-swell, ! shrink-swell, i shrink-swell,
i i low strength. i low strength. | low strength. i low strength.
1 1 ] ] ]
1 1 | ] ]
20mccmm e iModerate: |Severe: iSevere: {Severe: |Severe:
Cowdrey | too clayey, \ shrink-swell, { shrink-swell, | shrink-swell, i shrink-swell,
i slope. } low strength. | low strength. i slope, i low strength.
i i } ! low strength. !
] ] ] ] 1
) ] 1 i [
2lememmr e |Severe: iSevere: }Severe: |Severe: iSevere:
Cowdrey i slope. i shrink-swell, { shrink-swell, } shrink-swell, | shrink-swell,
H | slope, i slope, | slope, i\ slope,
| | low strength. ! low strength. i low strength. ! low strength.
' i ' 1 1
] ] 1 1 )
22%, } i i i i
Cryaquepts : : | 1 :
| i i 1 }
23%: i i i | i
Cryoborolls. i 1 | ;
) ] ] ] )
] ] 1 ] 1
Rock outecrop. i ! | i i
i i i i i
2u%: ) | ' ' !
Cryorthents, i i i i |
] L] 1 ] ]
[ 1 ] I 1
Rock outcrop. i i i i i
) | 1 | i
25%, i i i | i
Cumulic H i i i i
Cryaquolls 1 i ! i i
i i i i i
26%: i \ i i i
Dahlquiste-===- |Severe: {Severe: iSevere: iSevere: |Severe:
\ slope, | slope, y slope, i slope, | slope,
i large stones, \ large stones. \ large stones. \ large stones. | large stones.
! cutbanks cave. | ) ! |
[ (] 1 ] [}
] | ) 1 ]
Boettcher------- |Severe: |Severe: | Severe: |Severe: |Severe:
slope. i shrink-swell, i slope, \ shrink-swell, i slope,
] | (] 1
I 1 t 1
] i i |
i i i i

See footnote at

end of table.



126 SOIL SURVEY

TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

T T T T T
1 i 1 1 |
Soil name and | Shallow 1 Dwellings ' Dwellings ' Small ) Local roads
map symbol i excavations i without | with i commercial i and streets
| i basements | basements i buildings i
T T T T T
‘ \ | | |
| [} 1 1 ]
27%: i i ' |
Dahlquist-----~-- |Severe: iSevere: iSevere: {Severe: |Severe:
| large stones, i large stones. | large stones. \ slope, \ large stones.
{ cutbanks cave. | i | large stones. !
{ ] 1 ] (]
) 1 I 1 ]
Stunner--—-c-c--e--- iModerate: |Moderate: iModerate: {Severe: iModerate:
| slope. \ slope, \ slope, { slope. ) slope,
H \ shrink-swell, i shrink-swell, i | shrink-swell,
! { low strength. | low strength. | ! low strength.
1 L) ) 1 [}
1 ] | 1 ]
28%: i i ) i i
Dahlquist--------|Severe: |Severe: }Severe: {Severe: iSevere:
i slope, \ slope, | slope, \ slope, \ slope,
{ large stones, i large stones. | large stones. | large stones. ! large stones.
! cutbanks cave. .| i ! 1
1 1 (] 1 +
1 i 3 1 ]
Stunner-c-—e—eea-- {Severe: :ngere: {Severe: 1Severe: iSevere:
{ slope. } slope. i slope. | slope. } slope.
1 1 (] ) (]
1 1 1 1 [
29-mmemmcmc e iModerate: {Moderate: {Moderate: |Severe: iModerate:
Forelle | slope. | slope, \ slope, i slope. { slope,
i i low strength, { low strength, i ! low strength,
| ! shrink-swell. ! shrink-swell, | { shrink-swell.
1 1 (] ] )
1 ¥ 1 [} ]
30mmmmmmmmm e !Severe: |Severe: iSevere: ' Severe: iSevere:
Forelle { slope. | slope. i slope. | slope. | slope.
1 ] ] ] ]
1 1 I ] ]
31%; | | : I ?
Friscoemeecaem-nax iSevere: |Severe: iSevere: }Severe: iSevere:
i large stones. | large stones. | large stones. { large stones. | large stones.
1 ] (] ] ]
1 1 1 1 1
Peeler-———=-=----- {Slight=ececcecm~a- 1Slightecccccanwnax 1Slight-—-eeeececa-a- {Moderate: iModerate:
1 i i | slope. i frost action.
1 ) ] 1 ] .
1 ] { 1 1
32%, 33%: 1 i i i !
Friscom=m~meecea- iSevere: |Severe: iSevere: iSevere: iSevere:
| large stones, i\ slope, \ slope, | slope, i slope,
i slope. | large stones. i large stones. | large stones. | large stones.
1 1 1 ) 1
1 1 1 1 1
Peeler——=—aac-c--- |Severe: |Severe: iSevere: iSevere: iSevere:
| slope. | slope. | slope. | slope. i slope.
] [} (] ] ]
1 ] 1 ] 1
KL et |Moderate: | Severe: iSevere: |Severe: |Severe:
Gateway { too clayey, { shrink-swell, { depth to rock, | shrink-swell, { shrink-swell,
| slope, { low strength. { shrink-swell, | slope, i low strength.
| depth to rock. | { low strength. { low strength. |
] ] (] ] ]
] | 1 ] 1
R R e tetaiatale |Severe: iSevere: {Severe: {Severe: iSevere:
Gateway | slope. | shrink-swell, | depth to rock, | shrink-swell, i shrink-swell,
i \ slope, ! slope, | slope, ! low strength,
| ! low strength. { shrink-swell. | low strength. i slope.
] 1 1 ] 1
] 3 1 1 ]
3Omemmmmmmm - !Severe: iSevere: |Severe: | Severe: iSevere:
Grenadier | large stones, \ slope, i slope, | slope, | slope.
| slope. | large stones. ! large stones. \ large stones. i
] 1 1 ] ]
] ] 1 ] 1
AT 1Slight-=ececamaa- |Moderate: iModerate: iModerate: |Severe:
Harsha i } shrink-swell, \ shrink-swell, i shrink-swell, { low strength.
i ! low strength. ! low strength. i low strength. i
b ] 1 ] 1
¥ i t ] 1
38— !Moderate: {Moderate: iModerate: |Severe: iSevere:
Harsha i slope. | slope, i slope, i slope. { low strength.
' | shrink-swell, { shrink-swell, ' i
i i low strength. \ low strength. ! H
1 [} 1 ] )
| ' t 1 ]
39mmmmmm e e 'Severe: |Severe: iSevere: iSevere: |Severe:
Harsha | slope. | slope. i slope. | slope. i low strength,
i ) ] i | slope.
| i i i i

See footnote at end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

127

low strength.

low strength.

low strength,

low strength.

T I} 1 1 |
| 1 ] 1 ]
Soil name and | Shallow | Dwellings | Dwellings 1 Small H Local roads
map symbol i excavations ) without } with | commercial i and streets
\ | basements i basements ) buildings i
[] ) 1 1 ]
| | z e e
UOommmcccccccce e iSevere: |Severe: {Severe: iSevere: |Severe:
Harsha i slope. { slope. | slope. | slope. { slope,
! ) i i ! low strength.
| i i i i
Ugw, i ) i }
Histiec Cryaquolls}) i i )
) 1 1 ] ]
] ) 1 ] ]
L iSevere: {Severe: iSevere: |Severe: iSevere:
Irigul \ slope, i slope, } slope, { slope, | slope,
{ depth to rock. | depth to rock. | depth to rock. | depth to rock. { depth to rock
] 1 1 [] ]
] 1 ] ] 1
L ittt {Severe: iSevere: iSevere: iSevere: |Severe:
Lake Creek | slope, } slope, | slope, | slope, | slope,
i depth to rock, | large stones. | depth to rock, | large stones. \ large stones.
| large stones. | i\ large stones. | )
1 ) ] ] ]
1 1 | I |
BYomccccccc e iSevere: | Severe: |Severe: |Severe: iSevere:
Leadville | large stones, } slope, i slope, } slope, | slope,
{ slope. | large stones. { large stones. } large stones. } large stones.
1 1 1 ] |
1 ) 1 [ ]
L ettt iSlight--==c--au- {Moderate: iModerate: {Moderate: iModerate:
Leavitt | } shrink-swell, { shrink-swell, } shrink-swell, | shrink-swell,
1 } low strength. i low strength. | low strength. ! low - strength,
i | { : ! frost action.
1 1 ] ] ]
| 1 1 [ 1
ffmmmmm e e mmme e 'Moderate: iModerate: {Moderate: iSevere: iModerate:
Leavitt | slope. { slope, | slope, i slope. { slope,
1 i shrink-swell, { shrink-swell, ! | shrink-swell,
} ! low strength. i low strength. i i low strength.
1 ) 1 ] ]
i 1 i ] ]
Ylomomcc e e | Severe: {Severe: iSevere: {Severe: |Severe:
Leavitt | slope. i slope. i slope. ! slope. | slope.
] 1 1 ] ]
] 1 ] ] 1
48, UY9-comcmccccma |Severe: iSevere: |Severe: iSevere: |Severe:
Leighcan i slope, } slope, } slope, } slope, | slope,
i large stones. | large stones. | large stones. | large stones. i large stones.
] ) ] 1 1
1 t ] i )
50mmmmmmm e e e e {Moderate: {Moderate: iModerate: |Severe: |Moderate:
Lymanson | slope, | slope, } slope, | slope. { slope,
{ depth to rock. | shrink-swell. i depth to rock, | \ frost action,
i 1 i shrink-swell. ' ! low strength.
1 1 ] ] ]
1 1] | ] ]
PR e {Severe: |Severe: |Severe: |Severe: iSevere:
Lymanson | slope. ! slope. { slope. i slope. ! slope.
1 ) 1 ] . ]
1 1 1 1 1
B ittt iModerate: iSevere: iSevere: iSevere: {Severe:
Mayoworth } slope, ! shrink-swell. | shrink-swell. { slope, i shrink-swell,
\ depth to rock, | 1 { shrink-swell. ! low strength,
! too clayey. 1 i i i
1 1 1 ] [}
) l ) 1 I
53-mmmmcmr e n e |Severe: {Severe: i Severe: {Severe: }Severe:
Mayoworth } slope. i slope, | slope, | slope, | slope,
| \ shrink-swell. \ shrink-swell. | shrink-swell, { shrink-swell,
! ' ! ! } low strength.
] 1 3 ] ]
] I ] I 1
LR R e \Severe: iSevere: |Severe: iSevere: |Severe:
Meredith | large stones, | slope, i slope, } slope, { slope,
! slope, ! large stones, i large stones, { large stones, | large stones,
{ permafrost. | permafrost. | permafrost. | permafrost. \ permafrost.
£ 1 ] ] ]
1 1 1 | 1
B ittt \Moderate: i Severe: iSevere: 'Severe: }Severe:
Mord | slope, { shrink-swell, ! shrink-swell, ! shrink-swell, | shrink-swell,
| too clayey. I low strength. i low strength. } slope, i low strength.
i i ] i low strength. '
] ] 1 ] ]
1 | 1 1 ]
56mmmm e e |Severe: iSevere: iSevere: iSevere: {Severe:
Mord slope. ! shrink-swell, | shrink-swell, ! shrink-swell, | shrink-swell,
{ slope, { slope, i slope, } slope,
1 1 1 ]
{ ! ; !
‘ 1 1 ]

See footnote at

end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

Rock outcrop.

Haploborolls.

TOmcrm e e e Severe: Severe: Severe: Severe: Severe:
Rogert | depth to rock, depth to rock, depth to rock, depth to rock, depth to rock,
i slope. slope. slope. slope. slope.
]
1
[AETEEET T ———————— }Severe: Moderate: Severe: Severe: Moderate:
Roxal | depth to rock. slope, depth to rock. slope. slope,
| depth to rock. depth to rock,
| low strength.
1
I
T2emmmmmm e | Severe: Severe: Severe: Severe: Severe:
Roxal slope, slope. slope, slope. slope.

depth to rock.

T T 1 T T
| 1 | 1 ]
Soil name and | Shallow i Dwellings 1 Dwellings H Small 1 Local roads
map symbol i excavations i without i with i commercial i and streets
{ ) basements | basements | buildings )
T T T 1 T
E i E E -i
ol T |Severe: iSevere: iSevere: iSevere: |Severe:
Mulstay { slope. \ slope, \ slope, \ slope, | slope,
! { shrink-swell, | shrink-swell, | shrink-swell, i shrink-swell,
i } low strength. | low strength. { low strength. i low strength.
[ ] ] ] 1
1 1 1 1 1
oY T iSevere: {Moderate: iModerate: iSevere: {Moderate:
Newcomb ! cutbanks cave. | slope. } slope. \ slope. | slope.
] ] ] [l [}
1 ] ] 1 - ¥
Y R R ittt iSevere: |Severe: iSevere: |Severe: |Severe:
Newcomb { cutbanks cave, | slope. | slope. | slope. | slope.
| slope. i ' i }
(] ) ] ) ]
1 ] 1 1 ]
60%, 61%: i i ) i i
Newcombevc=wccac- {Severe: |Severe: |Severe: {Severe: iSevere:
| cutbanks cave, | slope. { slope. | slope. ! slope.
) slope. 1 ) i |
) i ! i i
Rock outcrop. ' | ] {
1 ] ] 1 ]
) 1 ) 1 1
P ettt iModerate: {Moderate: iModerate: iSevere: iModerate:
Peeler i slope. | slope. | slope. { slope. i slope,
' ) ) ' | frost action.
] ] b ] ]
] 1 1 1 ]
[ P !Severe: |Severe: iSevere: {Severe: |Severe:
Peeler | slope. i slope. { slope. i slope. } slope.
1 1 ] 1 ]
su: :' | i i i
Pergelic | | i i |
Cryorthents. ' ) ! !
1 ) ] 4 1
] 1 ) ] ]
Rock outcrop. ] ) ] ;
) 1 ¥ ] )
1 1 | 1 1
[ T R | Severe: |Severe: | Severe: {Severe: |Severe:
Quander | large stones. | large stones. i large stones. i slope, { large stones.
' ) ' \ large stones. !
] 1 1 1 (]
I 1 1 1 I
(Y ettt iSevere: iSevere: {Severe: iSevere: iSevere:
Quander \ slope, i slope, | slope, i slope, ! slope,
| large stones. i large stones. | large stones. i large stones. | large stones.
1 1 ] 1 ]
i ] t ] ]
67%: ) ' | i )
Rock outcrop. 1 ) i i
+ i ) 1 ]
] 1 1 1 1
Cryoboralfs. ' | | i ]
] ] 1 ] 1
i i 1 1 ]
68%: | ) i i i
Rock outcrop. | ) | ]
] ] (] ] i
| ] I ) ]
Cryoborolls, 1 ) i | )
[} ] t ) ]
i ] | 1 1
69%: i i i i |
} i i i i
] ] ] 1 ]
] | 1 [ ]
) ) i i )
t ) 1 1 1
i 1 1 | ]
) ) 1 1] ]
! 1 t ) 1
) ] 1 (]
] ' 1 i
1 ] 1 ]
1 ) 1 1
i i i i
) ' ! !
] 1 1 1
] ¥ 1 1
} i i !
| i i i
] 1 ] 1
1 | | 1
) i ! |
1 [} (] (]
| ) 1 1
] 1 1 1
) I 1 1)
) b (] 1
1 1 [ ]

]
1
| depth to rock.
]
|

See footnote at end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

Torriorthents.

t
i
Rock outcrop. i
1
]
]

T 1] T 1 T
1 1 ] 1 1
Soil name and | Shallow | Dwellings | Dwellings | Small i Local roads
map symbol i excavations 1 without i with | commercial H and streets
} ) basements 1 basements H buildings |
[l [l [] ] []
: '. : | !
1 ] 1 1 ]
T73%. 1 ) | i
Rubble land H | 1 | |
) 1 1 1 1
1 ] 1] ] )
TYosmemcccmm e |Severe: {Severe: iSevere: iSevere: |Severe:
Scout { large stones. | large stones. | large stones. { large stones. i large stones.
H (] ] ] ]
i [} 1 1 ]
TBeccmmm e cccene {Severe: |Severe: |Severe: |Severe: iSevere:
Scout } large stones. | large stones. ! large stones. } large stones. } large stones.
t 1 1 1 ]
] 1 ] ] 1
LR |Severe: |Severe: |Severe: iSevere iSevere:
Scout | slope, } slope, \ slope, i slope, i slope,
! large stones. i large stones. i large stones. { large stones. | large stones.
] 1 1 ] 1
) i 1 1 b
TT=mmmmmmmce e {Moderate: |Severe: iSevere: iSevere: iSevere:
Sudduth i too clayey, { shrink-swell, } shrink-swell, i shrink-swell, { shrink-swell,
} slope. i low strength, { low strength, { slope, ! low strength.
i ) i ! low strength. !
] 1 1 | ]
] 1 I ) 1
P4 R et |Severe: |Severe: iSevere: i Severe iSevere:
Sudduth { slope. } shrink-swell, } shrink-swell, i shrink-swell, i shrink-swell,
i { slope, | slope, | slope, i slope,
H i low strength. } low strength. I low strength. } low strength.
1 1 [} + ' ]
] 1 ] 1 ]
M R ettt iModerate: \Moderate: iModerate: iSevere iModerate:
Tamp i slope. | shrink-swell, { slope, { slope. | slope,
: | slope. { shrink-swell. i \ frost action,
) | i i { shrink-swell.
1 1 (] 1 1
] ) | 1 [l
R ettt iSevere: iSevere: iSevere: {Severe: iSevere:
Tamp } slope. | slope. i slope. { slope. | slope.
[ ] 1 1 ]
1 ] 1 i 1
R {Severe iSevere: |Severe: iSevere: iSevere:
Tine | cutbanks cave, | large stones. | large stones. \ large stones. \ large stones.
i large stones. | i | |
1 1 [} 1] 1
] 1 ] ] t
R it |Severe: 1Severe: iSevere: iSevere |Severe:
Tine { cutbanks cave, | large stones. } large stones. | slope, } large stones.
| large stones. 1 ) i large stones. 1
] 1 ] 1 ]
) i 1 1 ]
[ R bt iSevere: iSevere: {Severe: {Severe iSevere:
Tine \ slope, \ slope, } slope, | slope, i slope,
| cutbanks cave, | large stones. i large stones. i large stones. \ large stones.
! large stones. i i 1 |
] ] ] 1 ]
I | f t t
Blemmmccmr e {Severe: |Severe: iSevere: | Severe iSevere:
Tolman i slope, \ slope, | slope, | slope, { slope,
| depth to rock. | depth to rock. | depth to rock., | depth to rock. | depth to rock
] ] 1 1 1
I 1 ) ] b
85%: i i ] ]
) i | ] |
i i 1 1
| i i |
i i i !
86emmmmmcmmaccme - |Moderate: iModerate iModerate iSevere: iModerate:
Uinta | slope. \ slope, i slope, | slope. | low strength,
i ! low strength, { shrink-swell, i | slope.
| ! shrink-swell. { low strength. i i
] 1 [} ¢ i
1 ) 1 ' 1
Y |Severe: |Severe: iSevere: | Severe {Severe:
Uinta { slope. | slope. } slope. i slope. 't slope.
] 1 ) il |
I 1 | I {
88-mmmmcc e iModerate: 'Moderate: jModerate: |Severe {Moderate:
Upson | slope, \ slope. { slope, ! slope | slope,
| depth to rock. | ) | frost action.
] ] 1 |
1 1 1 }

depth to rock. |
]
1

See footnote at end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

low strength,

1] ) T 1 T
] | 1 I [
S0il name and | Shallow t Dwellings i Dwellings ! Small ' Local roads
map symbol i excavations i without H with i commercial i and streets
! | basements i basements i buildings |
| | i i |
89-mrrmmcmee e {Severe: {Severe: iSevere: |Severe: 1Severe:
Upson ) slope. \ slope. | slope. i slope. | slope.
(] | t i ]
I i ] i 1
90 e e }Severe: }Severe: }Severe: }Severe: jSevere:
Waybe | slope, | slope. i slope, { slope. i slope,
| depth to rock. | | depth to rock. | i low strength.
t ) ] } 1
) ] 1 1 1
Qlemccc e |Severe: |Severe: iSevere: iSevere: {Severe:
Woodhall | depth to rock, | large stones. { depth to rock, | slope, i large stones.
i large stones. ! | large stones. ! large stones. i
] ] 1 ] 1
{ 1 1 I 1
[« - B !Severe: |Severe: {Severe: |Severe: {Severe:
Woodhall \ slope, \ slope, i slope, | slope, { slope,
| depth to rock, | large stones. { depth to rock, | large stones. i large stones.
i large stones. | i large stones. | |
(] ] 1 i 1
| ] 1 | i
<) JR ISlightemm=cmenam {Moderate: iModerate: iModerate: |Severe:
Youga | { shrink-swell, i shrink-swell, | slope, ! low strength.
i \ low strength. ! low strength. | shrink-swell, i
| ! | | low strength. 1
[l [l 1 | 1
1 i i 1 ]
QY mmmmmc e ma e IModerate: |Moderate: jModerate: |Severe: |Severe:
Youga i slope. | slope, { slope, | slope. | low strength.
) { shrink-swell, | shrink-swell, i !
i | low strength. ! low strength. ) !
i i i i i
G5 wemcmmmm e mmm e iSevere: | Severe: |Severe: Severe: iSevere:
Youga slope. i slope. | slope. i slope. | slope,
] ] i 1
| , | )
1 ] [ 1

* See description of the map unit for composition

and behavior characteristics of the map unit.
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TABLE 8.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was

not rated])

See footnote at

end of table.

1 T 1 T ]
1 1 3 | ]
Soil name and i Septic tank { Sewage lagoon | Trench | Area i Daily cover
map symbol ! absorption 1 areas ! sanitary i sanitary | for landfill
{ fields 1 ' landfill | landfill i
1 i ! i |
i i | i |
lommmmcm e e eee iSevere: 1Severe: iSevere: iModerate: \Poor:
Aaberg | peres slowly, ! slope, { depth to rock, | slope. i too clayey,
i depth to rock. | depth to rock. | tooc clayey. i { area reclaim,
i i i i i thin layer.
] ] ] ] (]
1 1 ] ] 1
R L L T iSevere: iSevere: |Severe: iSevere: {Poor:
Aaberg | percs slowly, } slope, } depth to rock, | slope. ! too clayey,
i depth to rock, | depth to rock. | too clayey. i i slope,
! slope. i i i { area reclaim.
b 1 1 ] 1]
| 1 1 ! ]
R e e e L {Moderate: |Severe: |Moderate: iModerate: (Fair:
Anvik | slope, | slope. i large stones. | slope. \ slope,
! percs slowly. \ | ] | too clayey,
i 1 4 ' i large stones.
i i ) i 1
R R L L L L TR | Severe: 1Severe: |Severe: |Severe: i Poor:
Anvik | slope. i slope. | slope. ) slope. i slope.
(] ] | | ]
1 b i ] |
PR e LT T {Severe: |Severe: iSevere: {Moderate: {Poor:
Benteen { depth to rock. | slope, } depth to rock. | slope. { thin layer,
i | depth to rock. | : i | area reclaim.
1 ] ] ] ]
1 1 [ i 1
R |Severe: iSevere: |Severe: |Severe: | Poor:
Benteen \ slope, | slope, i slope, { slope. | slope,
{ depth to rock. | depth to rock. | depth to rock. | { thin layer,
| | | i { area reclaim.
] b ) ] 1
) 1 ] ] i
R ettt {Severe: \Moderate: ‘Severe: 1Slighte=eeeeean {Poor:
Binco | percs slowly. } slope. { too clayey. i } too clayey.
i i i i i
Bemmmmmmmeee e | Severe: iSevere: |Severe: |Moderate: | Poor:
Binco ) percs slowly. | slope. { too clayey. | slope. | too clayey.
] ] ] ] ]
1 1 1 1 1
PR ettt {Severe: {Severe: |Severe: |Severe: |Poor:
Binco \ percs slowuly, ! slope. i too clayey, i slope. i too clayey,
\ slope. ! i slope. ) \ slope.
] 1 ] ] ]
10%: | 5 i : i
Broggeee—ee~rceca- iSevere: iSevere: |Severe: |Severe: {Poor:
i slope, | seepage, i slope, { slope, \ slope,
i permafrost. | slope, | seepage, | seepage, | large stones,
i i permafrost. ! permafrost. i permafrost. ! permafrost.
i i { i i
Mirror----------- iSevere: |Severe: iSevere: iSevere: {Poor:
{ depth to rock, | permafrost, i slope, | seepage, { large stones,
\ slope, ) slope, \ depth to rock, | slope, | slope,
| permafrost. } depth to rock. | permafrost. i permafrost. | permafrost.
] ] ] ] ]
] | ] 1 1
LR }Severe: iSevere: }Severe: 'Severe: } Poor:
Cebone i slope, \ depth to rock, | depth to rock, | slope. { slope,
; depth to rock, | slope. i slope. | { thin layer,
| percs slowly. i | | { area reclaim.
i i i i i
12==mmmmcmcceccmae |Severe: iModerate: |Severe: iSlight--e-ce--- | Poor:
Cimarron | percs slowly. i slope. | too clayey. H | too clayey.
t ] ] 1 1
¥ 1 1 1 1
13=cccccmcemcceea |Severe: iSevere: |Severe: 'Moderate: {Poor:
Cimarron | percs slowly. i slope. | too clayey. | slope. | too clayey.
) 1 1 ] )
) 1 ) ] )
LR et T {Severe: \Severe: }Severe: }Severe: yPoor:
Cimarron | percs slowly, | slope. | too clayey, { slope. | too clayey,
\ slope. { i slope. \ { slope.
1 ) ] ] ]
1 1 | | |
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TABLE 8.--SANITARY FACILITIES--Continued

)
]
Septic tank i Sewage lagoon

large stones, large stones.

T 1 1l T
1 1 1 1
Soil name and i i Trench i Area i Daily cover
map symbol H absorption ; areas i sanitary 1 sanitary { for landfill
E fields E i landfill ! landfill i
T T T
; : E i |
15 emmmemme—mmmce— e |Moderate: iModerate iModerate: 1Slighte=-—cece-aa {Fair:
Clayburn E percs slowly. | seepage, i too clayey. 1 i too clayey,
i f slope. E | | small stones.
1 ] 1 : :
16macm—em— e —————— 'Moderate: {Severe \Moderate: {Moderate: iFair:
Clayburn \ percs slowly, i slope. { too clayey. } slope. i too clayey,
E slope. ' i ) ! small stones,
i ) ) ) } slope.
i i i i )
LN R ettt ~1Severe: iSevere iMéderate: {Severe: | Poor:
Clayburn { slope. { slope | slope, i slope. ! slope.
E E E too clayey. . i
1 1
) 1 t 1 1
R R ettt |Severe: iSevere |Severe: {Severe: ) Poor:
Clayburn E slope. \ slope i slope. ! slope. | slope.
i | } i i
L R T L T |Severe: {Moderate: iSevere: 1Slightececmacnea- {Poor:
Cowdrey 5 percs slowly. E slope. i too clayey. | i too clayey.
i i i ) |
20-cmmm e e |Severe: {Severe: \Severe: IModerate: | Poor:
Cowdrey E percs slowly. | slope. i too clayey. \ slope. { too clayey.
+ 1] 1 ]
] ] 1 1 1
- P R, !Severe: |Severe: |Severe: {Severe: i Poor:
Cowdrey | percs slowly, ) slope. | too clayey, ! slope. i too clayey,
| slope. i } slope. H | slope.
) ] ] 1}
221, ; i e ; |
Cryaquepts E E E 3 i
23%: E E { E ;
Cryoborolls, H i i | 1
] ] [ k) ]
1 1 1 ) 1
Rock outcrop. | i i ] i
! i | i i
4%, i i i } i
Cryorthents. i i i i
1 ! ) | )
1 i 1 ] 1
Rock outcrop. | ) i i |
j i i i i
25%, i ; ) i i
Cumulic Cryaquolls | i j i )
(] [} 1 1 (]
260 | | z ; |
. 1
Dahlquist-a=eecseua- iSevere: {Severe |Severe: iSevere: \Poor:
| slope, \ slope, | seepage, i slope, i slope,
\ large stones. | seepage, { large stones. | seepage. ) large stones.
! { large stones. i i
] b 1 (] )
1 ] 1 1 [
Boettcher--ee—ee-u- i Severe: iSevere |Severe: {Severe: {Poor:
E slope, E slope, E depth to rock, i slope. ! slope,
{ percs slowly, { depth to rock. | too clayey. i } too clayey,
E depth to rock. t | { ! thin layer.
I3 ] ]
27%: ; | E i i
Dahlquiste—e-c—eemea |Severe: {Severe |Severe: {Severe: {Poor:
E large stones. E slope, | seepage, | seepage. i large stones.
i { seepage, i large stones. | )
i E large stones. E E E
1 i 1 1 ]
Stunnere~-—=ce-acc--- iSevere: {Severe: 1Slight-~ceecaaaa- iModerate: {Fair:
! percs slowly. E slope. E { slope. \ slope.
1 ) ]
28%: E i E E i
Dahlquist-eeccace-- {Severe: {Severe iSevere: iSevere: {Poor:
slope, E slope, E slope, | slope, ! slope,
large stones. : seepage, j seepage, seepage. | large stones.
(]
I 1 1
| i |

1
1
1
|
3
1
}
]

See footnote at end of table.
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TABLE 8.--SANITARY FACILITIES--Continued

Histic Cryaquolls

T T T T 1
] 1 1 1 |
Socil name and 1 Septic tank { Sewage lagoon | Trench ! Area 1 Daily cover
map symbol i absorption i areas | sanitary i sanitary i for landfill
i fields i i landfill i landfill i
i | ! ) |
! ) i ) i
28%; i i i i |
Stunnere-—-—ceacaa--- iSevere: iSevere: {Severe: |Severe: {Poor:
i slope, \ slope. | slope. { slope. i slope.
| percs slowly. ! ! | |
] ] ] ] (]
1 I ] | 1
29-m e e iModerate: iSevere: 18lighte=-mcance-- iModerate: {Fair:
Forelle \ slope, { slope. § ! slope. ! slope.
| percs slowly. i 1 | H
[} ] ] (] 1
I 1 1 1 1
30-cmmme e iSevere: iSevere: iModerate: iSevere: {Poor:
Forelle i slope. | slope. | slope. | slope. | slope.
] ] 1 ] 1
' ] 1 1 1
31%: i i i | i
Friscoew-evecca—ca- |Severe: iSevere: |Severe: 18lightecccaacaaax {Poor:
i large stones. { large stones, { large stones. i | large stones.
| | seepage. ! ! H
1 ] ] 1 1
1 ) 1 1 i
Peeler----c-ececeaeca- 1Slighfe—ccemeaaax iModerate: \Moderate: 18lighteemrcavaaaa {Poor:
i | large stones. | large stones. | { small stones.
(] ) 1 1 ]
1 ] I ] 1
32%: i i i ! i
Frisco-=meacaccnna- iSevere: !Severe: iSevere: |Severe: {Poor:
{ large stones, | slope, { large stones. { slope. { large stones,
| slope. | large stones, i | i slope.
] ] ) ]
1 I 1 i 1
Peeler---we-ceceaa- {Severe: |Severe: iModerate: |Severe: {Poor:
i slope. ! slope. i large stones. \ slope. i slope,
i i i i i small stones.
! i i i i
33*%: | i i i i
Frisco-eececacccanaa {Severe: 'Severe: | Severe: iSevere: i Poor:
| large stones, | slope, | slope, | slope. ) large stones,
} slope. | large stones, | large stones. i { slope.
| | seepage. | | i
] (] 1 1 1
[ 1 I 1 1
Peeler--ce=ee——a--- iSevere: iSevere: |Severe: iSevere: {Poor:
} slope. | slope. | slope. | slope. { slope,
| i i 1 ! small stones.
1 ] ] (] 1
1 ) 1 i 1
B R e L T P {Severe: iSevere: {Severe: |Moderate: | Poor:
Gateway i depth to rock, | slope, ! depth to rock, | slope. i thin layer,
| percs slowly. | depth to rock. | too clayey. i | area reclaim,
i ' 1 1 | too clayey.
i i i i )
35ccc e e |Severe: | Severe: {Severe: |Severe: {Poor:
Gateway { depth to rock, | slope, { depth to rock, | slope. { thin layer,
| percs slowly, | depth to rock. | too clayey, ' | slope,
| slope. 1 | slope. ) { area reclaim.
1 1 ] ] ]
) ! 1 ) [}
R {Severe: iSevere: |Severe: \Severe: i Poor:
Grenadier } large stones, | slope, | large stones, { slope, i large stones,
} slope. | seepage, \ slope, | seepage. i slope.
E i large stones. E seepage. E E
| 1 1 ¢ [}
R R L iModerate: {Moderate: 1Slightemeecacaa-x 1Slightemmem—caaae iFair:
Harsha | percs slowly. | seepage, | i ! too clayey.
{ ! slope. i i i
i i | i i
B iModerate: |Severe: 1Slightemcemeaaaax |Moderate: jFair:
Harsha { percs slowly, \ slope. i \ slope. \ too clayey,
i\ slope. v 1 i { slope.
| 1 (] ] (]
' 1 1 ] ]
39, U0mermocccaaccna- iSevere: iSevere: |Severe: |Severe: {Poor:
Harsha slope. | slope. { slope. | slope. i slope.
| i | i
i 1 i i
i i i i
| i i i

)
!
i
L%, i
i
'
i

See footnote at end of table.
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TABLE 8.--SANITARY FACILITIES--Continued

SOIL SURVEY

T ] [] 1 1]
1 I 1 1
Soil name and | Septic tank i Sewage lagoon | Trench } Area E Daily cover
map symbol H absgrption ) areas i sanitary ] sanitary i for landfill
E fields | i landfill ' landfill |
T T T 1]
s ; s | |
L et iSevere: iSevere: |Severe: iSevere: |Poor:
$ 1 1 1 1 ]
Irigul i géogﬁ,bo rock i glogg,to rock i depth to rock. ¢ slope. : slope,
| p <o ep ock. i i } thin layer,
: : : E i area reclaim.
I 1 ] 1] |
B3ccccm e |Severe: {Severe: |Severe: iSevere: ;Poor:
Lake Creek | slope, \ slope, i slope, | slope. { slope,
i depth to rock, i depth to rock, | depth to rock, | \ large stones,
i large stones. ] large stones. i large stones. i { area reclaim.
; | i H i
L R ettt ekt |Severe: |Severe: {Severe: |Severe: iPoor:
Leadville i slope, | large stones, i slope, | slope. { large stones,
E large stones. i slope. { large stones. i | slope.
] ] ] (]
[} 1 ] 1
R ettt iModerate: iModerate: 1Slighteeemceaaaua 1Slighteeec=-aaa- iFair:
Leavitt | percs slowly. { slope, 1 | | too clayey.
i E seepage. 3 i i ;
i i i i i
L R R ettt EModerate: ESevere ESlight ----------- {Moderate: {Fair:
Leavitt : S;Sggyslowl ! slope : i slope. E slope,
! P y. : ! ! i too clayey.
] ' 1 ] 1l
L e iSevere: {Severe \Severe: |Severe \Poor:
Leavitt E slope. E slope 5 slope. i slope | slope.
] i i i i
fBawmmmmm e e iSevere: 1Severe iSevere: iSevere i Poor:
Leighcan i i;gpe, . E slope, 3 slope, E slope, j slope,
! ge stones. \ seepage, | seepage, { seepage. | large stones,
| ! large stones. ! large stones. i 1
] 1 1 ] 1
1 1 t . 1 1
LR e e iSevere: {Severe: iSevere: |Severe {Poor:
Leighcan i slope, | seepage, | seepage, | seepage, { large stones,
i large stones. { slope, ! slope, { slope. | slope.
1 { large stones, \ large stones. i |
i i ) i i
50mwcccm e c—aaa iSevere: iSevere: |Severe: iModerate: }Poor:
Lymanson | depth to rock. | slope, { depth to rock. | slope. | thin layer,
E E depth to rock. i i | area reclaim.
i i i i i
PR et |Severe: {Severe: |Severe: iSevere |Poor:
Lymanson { slope, | slope, | slope, { slope. i slope,
\ depth to rock. | depth to rock. | depth to rock. | | area reclaim,
E E E | ! thin layer.
L] 1 I : ;
Y R iSevere: {Severe: iSevere: iModerate: i Poor:
Mayoworth i depth to rock, i slope, i depth to rock. | slope. i thin layer,
| percs slowly. { depth to rock. | i | too clayey,
E E E | | area reclaim,
| I 1 : :
53ccomcc e iSevere: iSevere: {Severe: iSevere {Poor:
Mayoworth \ slope, i slope, { slope, ! slope i slope,
| depth to rock, | depth to rock. | depth to rock. | i thin layer,
{ percs slowly. | | | | area reclaim.
1 ] 1 1 ]
] 1 1 ] 1
L e ettt {Severe: |Severe: iSevere: }Severe: {Poor:
Meredith { large stones, i large stones, i slope, | seepage, | slope,
\ slope, | slope, \ large stones, { slope, | large stones,
| permafrost. | permafrost. | permafrost. i permafrost. | permafrost.
] 1 1 ) i
1 1 ) [ |
1 Y |Severe: |Severe: 1Slightemeceecmaan {Moderate: iFair:
Mord \ percs slowly. i slope. | | slope. ! slope,
! E i | i too clayey.
] 1 1 [}
I | ] ] ]
5f-mamcccmmm e a——— |Severe: |Severe: 1Moderate: i Severe: iPoor:
Mord percs slowly, { slope. i 'slope. { slope. i slope.
1 1 4 |
) | ) |
1 1 1 {

See footnote at

]
1
{ slope.
]
1

end of table.
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T T 1 T 1
1 1 { 1 1
Soil name and | Septic tank { Sewage lagoon | Trench | Area i Daily cover
map symbol i absorption H areas | sanitary 1 sanitary i for landfill
| fields I | landfill | landfill i
i i J ) ]
i i i ) i
57acemscmccccnme | Severe: i Severe: }Severe: |Severe: | Poor:
Mulstay \ slope, i slope. i slope, | slope. | slope,
\ percs slowly. | i too clayey. i i too clayey.
1 ] 1 1 ]
) ] | ] 1
58ccccm e iModerate: iSevere: {Severe: iSevere: {Poor:
Newcomb { slope. i seepage, | seepage. { seepage. | small stones.
i | slope, i ' i
! ! small stones. 1 i i
(] ) ] 1 (]
] 1 1) 1 |
59=cmr e e |Severe: {Severe }Severe: }Severe: | Poor:
Newcomb | slope. | seepage, | seepage, \ slope, i slope,
E i slogi, i slope. E seepage. E small stones.
i st .
; { sma ones i i
60%, H1%; i i | i i
Newcombe=eeccueax |Severe: iSevere iSevere: iSevere: \Poor:
{ slope. | seepage, | seepage, i slope, i slope,
i E slogi, . i slope. i seepage. E small stones.
sma stones.
| | | s s
Rock outcrop. i i i i i
] [} ] b [
] 1 1 ] ]
f2mmmmm e |Moderate: |Severe: i Moderate: iModerate: ‘| Poor:
Peeler i slope. | slope. i large stones. ! slope, | small stones.
P g
i i i ! large stones. |
H ) (] 1 ]
] i 1 ) )
63-—cmmmmem e |Severe: |Severe: \Severe: |Severe: {Poor:
Peeler i slope. i slope. i slope. { slope. | slope,
] i i i | small stones.
i i ! i i
6ux: i i i ; i
Pergelic \ ] ' | ]
Cryorthents. i i i ) i
) ) ] [} ]
1 ] ] ] 1
Rock outcrop. | 1 ' i |
1 1 ] ] )
] i 1 1 1
65em e e e m e i Moderate: {Severe: | Moderate: |Moderate: \Poor:
Quander i slope, i slope. | large stones. i slope. i large stones.
| percs slowly, ' | i '
| large stones. : | i i
1 1 al ] ]
1 ] i ] b
66-wmmmm e iSevere: {Severe: |Severe: iSevere: | Poor:
Quander | slope. i slope. | slope. | slope. } large stones,
] i | i | slope.
| i | | |
67%: i i i i i
Rock outcrop. H i 1 i i
1 ] ] 1 1
1 ] 1 ) '
Cryoboralfs. i i | i {
i ) i i i
68%: i ; i | i
Rock outerop. ! i | ! !
[} ) 1 ] 1
] 1 | ] t
Cryoborolls. ' i i ' |
i i i i |
69%: | ] i i B
Rock outcrop. | i | i i
] i [] ) (]
] ] 1 1 ]
Haploborolls. ! i i i :
3 1 1 1 1
] ] 1 1 1
L L {Severe: iSevere: {Severe: iSevere: { Poor:
Rogert | depth to rock, | depth to rock, | depth to rock, | seepage, \ small stones,
1 ] 1 ] ] :
| slope. 1 slope, | slope, | slope. i thin layer,
i | seepage ! seepage. ] ! slope.
1 ] b ] ]
1 | ] 1 1
[P, |Severe: |Severe |Severe: iModerate: | Poor:
Roxal i depth to rock. | slope, { depth to rock. | slope. ! thin layer,
} | depth to rock. ! ) 1 ! area reclaim.
] (] ] + ]
] ' 1 ] 1

See footnote at

end of table.
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SOIL SURVEY

See footnote at

end of table.

i ] { i i
Soil name and i Septic tank i Sewage lagoon | Trench i Area | Daily cover
map symbol i absorption | areas i sanitary } sanitary i for landfill
' fields i i landfill } landfill i
i i i i |
1 J | ) i
J2=cmmcccm—mc—am— |Severe: |Severe: {Severe: | Severe: {Poor:
Roxal ! slope, | slope, { slope, | slope. { slope,
| depth to rock. |} depth to rock. | depth to rock. | i thin layer,
| } ; i i\ area reclaim.
| i i i i
T3%, i ! i i i
Rubble land i i i | i
] 1 1 b ]
N ] i ) | 1
A T iSevere: |Severe: |Severe: iSevere: | Poor:
Scout | large stones. | seepage, | seepage, { seepage. i large stones.
| { large stones. } large stones. i i
] ] ] [} ]
1 | ] ) 1
M e |Severe: iSevere: {Severe: {Severe: | Poor:
Scout i large stones. i slope, | seepage, | seepage. i large stones.
! | seepage, | large stones. i i
1 { large stones. } ) )
1 ] ) ) ]
[ 1 | ] )
Thmmrmmmm—— e |Severe: iSevere: |Severe: iSevere: |Poor:
Scout } slope, \ slope, | slope, i slope, | large stones,
i large stones. { seepage, | seepage, | seepage. } slope.
H i large stones. | large stones. | |
1 1 ] ] ]
1 1 ] ] ]
T]wmmmmm e cmm————— |Severe: }Severe: |Severe: iModerate: i Poor:
Sudduth | percs slowly. i\ slope. i too clayey. | slope. | too clayey.
1 ] ] ] 1
1 ] i ] ]
T, !Severe: iSevere: iSevere: {Severe: {Poor:
Sudduth | percs slowly, \ slope. | too clayey. \ slope. | too clayey,
I slope. i i i | slope.
1 ] 1 ] ]
[ 1 1 1 ]
N T i {Moderate: iSevere: 1Slight-=cecccccaaa {Moderate: \Fair:
Tamp | percs slowly, } slope. | | slope. | too clayey,
i slope. H i | ! small stones,
i i i | | slope.
i i i i i
B0mmmmmmm e |Severe |Severe: |Severe: |Severe: i Poor:
Tamp i slope { slope. { slope. i slope. i slope.
1 ] ] ] t
[ ] 1 1 ]
Blememer e m e iSevere |Severe: {Severe: iSevere: | Poor:
Tine \ large stones. | seepage, | seepage, | seepage. | seepage,
H | large stones. { large stones. | ! large stones.
1 t ] ] il
] ) 1 ] 1
- F . !Severe: |Severe: {Severe: iSevere: iPoor:
Tine i large stones. \ slope, | seepage, | seepage. | seepage,
1 | seepage, | large stones. i | large stones.
| i\ large stones. i i i
) ' 1 ] ]
3 | 1 ] ]
. PP |Severe: |Severe: |Severe: iSevere: | Poor:
Tine | slope, | slope, { slope, i slope, \ slope,
| large stones. | seepage, | seepage, | seepage. | seepage,
| | large stones. i large stones. | | large stones.
1 1 ] ] 1
] ] ] ' 1
Blmem— e ————————— !Severe: |Severe: iSevere: iSevere: {Poor:
Tolman { slope, i slope, | slope, ) | slope. i slope,
! depth to rock. | depth to rock. | depth to roeck. | { thin layer,
i i i | | area reclaim,
i i i i i
85%: i i i i i
Torriorthents. ' | i ' i
1 + ] ] ]
I | | 1 1
Rock outcrop. | | i i i
] ] ] ] 1
1l | ' 1 1
Bhommmraccccccmee {Moderate: |Severe: iSevere:’ {Severe: {Fair:
Uinta \ slope. islope, iseepage. | seepage. { small stones.
] ] ] 1 1
] ] 1 [} 1
. AP !Severe: !Severe: |Severe iSevere: {Poor:
Uinta i slope. i slope, } slope, { slope, i slope.
| | seepage. { seepage. | seepage. )
1 ] [l ] [}
1 1 1 | ]
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percs slowly.

) [] T 1 1
t 1 i 1 1
Soil name and i Septic tank | Sewage lagoon | Trench i Area i Daily cover
map symbol 1 absorption | areas | sanitary 1 sanitary i for landfill
i fields i \ landfill i landfill i
T T T T T
E | 1 : |
88-mmmmmmmm e i Severe: |Severe: i Severe: |Severe: \Poor:
Upson { depth to rock. | slope, i depth to rock, | seepage. i thin layer,
i | seepage, | seepage. \ \ area reclaim,
| | depth to rock. | | |
] ] ] 1 ]
I 1 ) [} 1
89cmmcm e {Severe: iSevere: i Severe: iSevere: {Poor:
Upson { slope, i slope, i slope, { slope, } slope,
{ depth to rock. | seepage, | depth to rock, | seepage. \ area reclaim,
i ! depth to rock. | seepage. | i thin layer.
' 1 1 ] 1
] 1 ] ] 1
90---cemmcem e |Severe: iSevere: | Severe: | Severe: {Poor:
Waybe \ slope, { depth to rock, | slope, | slope. \ slope,
| depth to rock, | slope. | depth to rock, | i thin layer,
| percs slowly. i | too clayey. | | area reclaim.
] ] 1 b ]
) 1 [} ] 1
R it {Severe: |Severe: iSevere: iModerate: | Poor:
Woodhall | depth to rock, | slope, i depth to rock, | slope. { area reclaim,
\ large stones. { depth to rock, | large stones. i \ large stones.
! ! large stones. | i
] 1 1 ] )
] i ] ] 1
P L e L L T Ly iSevere: iSevere: | Severe: iSevere i Poor:
Woodhall { slope, i slope, | slope, i slope. \ slope,
| depth to rock, | depth to rock, | depth to rock, { area reclaim,
} large stones. \ large stones. | large stones. | | large stones,
' ] 1 ] 1
1 1 i 1 1
PR e e e e |Severe: iModerate: tSlighte-=e--—aeue- 1Slight-——eccee-u- {Fair:
Youga | percs slowly. { seepage, i i i too clayey.
i i slope. ] i
i i ) i i
L abtatatated |Severe: iSevere: 18light-===cmmauan iModerate: yFair:
Youga | percs slowly. i slope. | { slope. ) slope,
| ! ' | | too clayey.
] ) ] ) 1
1 i 1 ] 1
B et hatatadat |Severe: |Severe: i Severe: iSevere: i Poor:
Youga slope, i slope. i slope. ! slope. } slope.
1 1 ] ]
| e a |

* See description

of the map unit

for composition and

behavior characteristics of the map

unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"good," "fair," "poor," and "unsuited."

TABLE 9.--CONSTRUCTION MATERIALS

Absence of an entry means soil was not rated]

SOIL SURVEY

See text for definitions of

shrink-swell,
frost action.

small stones.

T T T T
1 ] 1 ]
Soil name and | Roadfill i Sand i Gravel i Topsoil
map symbol ) | i 1
i i i |
) i 1 ]
i ' i i
locccmcc e e m e e {Poor: tUnsuitedeccccacmaaaaa tUnsuited==-—=m=cmmeuao {Poor
Aaberg i shrink-swell, | i i too clayey.
! low strength, i | |
! thin layer. i i i
1 1 ] ]
1 ] i [
L T R T \Poor: tUnsuitedemmmmmeeaaaaa iUnsuitedececcccccaaax {Poor
Aaberg { shrink-swell, i { | too clayey,
i low strength, H i | slope.
! thin layer. ' i )
] ] ) ]
+ I | ]
K T PR |Fair: iUnsuited--=wceccccaaaa tUnsuitedececemmancaax \Fair
Anvik ! low strength, i ) ! slope,
{ large stones. | ; i thin layer.
] ] 1 ]
] 1 t I
L | Poor: iUnsuited-—=--—=ewaaa- iUnsuitedee-cccecaaaax {Poor:
Anvik 5 slope. E E 5 slope
1 ] i |
R ettt \Poor: iUnsuited-=—=mcacuu-a- iUnsuited-==-eeccaca-- { Poor
Benteen i thin layer, ) i i small stones
| area reclaim. ! i i
] ] (] i)
| . i 1 [
R L T pepu T |Poor: tUnsuited-=emcccacuaaa iUnsuitedecceccencnaa- {Poor
Benteen ! slope, i i | slope,
! thin layer ) i ! small stones.
| area reclaim. i i }
+ ] ] ]
| 1 1 [
T, 8mweccceemreaaaae {Poor: tUnsuitede-ccccccaaaa- tUnsuited-===-—cmece-m- {Poor:
Binco ! low strength, i i | too clayey.
! shrink=-swell. i i i
) 1 ] 3
1 1 ] ]
Qe mcc e — - iPoor: iUnsuited-cccceccacaaaa iUnsuited-=-emmmemnna-- {Poor:
Binco | low strength, | | | too clayey,
| shrink-swell, i | | slope.
| slope. i | i
| i i i
10#%: } | i i
BroSS—memmmmoee=n—— | Poor {Poor: | Poor: { Poor:
! slope, | excess fines. | excess fines. { slope,
| permafrost, | i | large stones,
i large stones, | i | permafrost.
] ) ] 1
1 ] ] ]
Mirror--=e-cc—ceaaaao {Poor: tUnsuitedemecccccncan- tUnsuited==ccecaea———- |Poor:
i thin layer, i i { slope,
| permafrost, | 1 i large stones.
| slope. i | i permafrost.
] 1 b ]
1 ' | I
I D \Poor: yUnsuited--eececacaaaaa tUnsuitedecemecreeeaa-- {Poor:
Cebone | thin layer, H 1 { slope.
! slope, ' i i
| low strength. | i i
] ' 1 1
. I ] 1 ]
12, 13==memocacaaaae |Poor: fUnsuited-cccmccaaaaaa tUnsuited-ececcccacaaa {Poor:
Cimarron | shrink-swell, ' i ! too clayey.
| low strength. i i '
1 1 ) 1]
1 1 1 )
L |Poor: tUnsuited--—=—==-cacou-o iUnsuitedecmccccccaaa- {Poor:
Cimarron |- shrink-swell, i i ! slope,
| slope, i i ! too clayey.
i low strength. i | i
] [} ] ]
1 ] | i
1 e \Fair: iUnsuited-—wccacaaaaa. jUnsuited-=cccccccecaua {Fair
Clayburn low strength, 1 thin layer,
]
]
]
|
]
1

See footnote at end

of table.
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T 1 T T
. ] ) ] 1
Soil name and | Roadfill i Sand | Gravel i Topsoil
map symbol | ! | |
) ] 1 (]
1 1 ] |
T 1 T T
1 ] 1 1
i | i i
16mmamc e ceeme e m e {Fair: iUnsuited--—-wccmacaaau lUnsuitedee-meeemeaaaa {Fair:
Clayburn { low strength, i ) i thin layer,
{ shrink-swell, i i | slope,
{ frost action. | H i small stones.
1 ] 1 [}
1 ] 1 ]
LN ittt \Fair: tUnsuited=--==2ccao--= iUnsuitedem—=ecmmea—u- {Poor:
Clayburn i low strength, i ] ! slope
i slope, ! i i
! shrink-swell. i i i
] | 1 )
1 | 1 i
R R ettt i Poor: lUnsuitedeceacmmcmcaan lUnsujted=ecemeacaanaan {Poor:
Clayburn i slope. 1 1 \ slope
1 ] 1 i)
] 1 ¥ ]
19, 20-ccccmmonccnaeae |Poor: tUnsuited---cacacaa—aa Unsuitedemecemmeaeua- | Poor:
Cowdrey ! shrink-swell, i i | too clayey.
\ low strength. | | !
1 ] 1 )
1 ] | 1
A L e L T iPoor: tUnsuited----ercecaa-- iUnsuited--=----wem-—-- | Poor:
Cowdrey \ shrink-swell, | N \ slope,
{ slope, H | | too clayey.
i low strength. | i H
] | i i
22%, : ) i !
Cryaquepts ! ! ' i
b ] ] )
1 | 1 ]
23%: } i i |
Cryoborolls. | | i )
t 1 1 ]
I t + ]
Rock outerop. | i | i
1 ] ] 1
) i 1 |
24*: ] H ! !
Cryorthents, i ' ] i
1 ] (] t
1 | t 1
Rock outcrop. ' ) | i
i i | |
25%, ) ! | !
Cumulic Cryaquolls 1 i ) )
] ] i) 1
1 I ] 1
26%: ! ! ! !
Dahlquist----cceccaan= \Poor: iUnsuited-vencecceaaa- \Poor: \Poor:
) large stones. : | excess fines. | slope,
i i | large stones. ! large stones.
] ] ] ]
1 ] 1 ]
Boettcher--~--e--ce—-—u. {Poor: tUnsuited=-ecm-—cceca-- iUnsuited=e--cecmeeaa- {Poor:
i thin layer, ! | \ slope,
i\ low strength, | i ! too clayey.
! shrink-swell. i ] i
] ] ‘ 1
] 1 i 1
27k i ; i i
Dahlquist-—-=eccece-ao | Poor: iUnsuited--==cccecmcun | Poor: { Poor:
{ large stones. i | excess fines, \ large stones.
! ' ! large stones. |
] (] ) ]
1 I ] 1
Stunnere-ceececeeccccaaa \Fair: iUnsuitedec-mceemaacaa iUnsuitedeeremccccanux {Poor:
i low strength. | i i large stones.
1 ] 1 ]
1 ] ] 1
28%: ! ! ) !
Dahlquist--evweecceaa- \Poor: tUnsuited-—==cmeeucaa- {Poor: \Poor:
{ large stones. i i excess fines, \ slope,
i ) ! large stones. ! large stones.
(] [} ] ]
' ] I 1
Stunner---------eee-- iSevere: iUnsuited-~---eccceau- iUnsuited-=----ececmm=- i Poor:
! slope. 1 | ! slope,
i | H ! large stones.
] ] (] ]
. 1] 1 I 1
e R {Fair: iUnsuited==--cacea---- iUnsuited-—=cmeccuen-- (Fair:,
i slope
1
[

Forelle i low strength.
|

See footnote at end of table.
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140 SOIL SURVEY
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i i i i
Soil name and i Roadfill 1 Sand 1 Gravel | Topsoil
map symbol ! j | i
| i i i
T 1) 1 T
I ) 1 I
i | i i
30emmmm e |Fair: iUnsuited-—----------- tUnsuited---=memeacoao | Poor:
Forelle | slope, 1 i | slope.
| low strength. 1 | )
i | i i
31%; ! i i i
Friscoeeee—eaoncaax | Poor: jUnsuitede-cccccccaaas iUnsuitedececccccccaaa- | Poor:
{ large stones. | | } small stones.
] ) ] ]
1 ' 1 |
Peelere-eceemma—aa- {Fair: tUnsuitedevcecaccccacaa tUnsuited-=ceccaccaaaa \Poor:
| frost action. i i j small stones.
] 1 ] ]
1 [N ] I
32%: i | i i
Friscomeemmecaaa--= | Poor {Unsuitedemmrcmrcnccna iUnsuitedm===occcoaoe- | Poor:
! large stones. | | { small stones,
i | i ! slope.
i ; i i
Peeler==eec-mmmacaan |Fair tUnsuitedesccccccccaaaa iUnsuitedemmemmeccnaan | Poor:
! slope, i H ! small stones,
| frost action. ! | | slope.
] 1 ] 1]
1 1 ] ]
33 i i i i
Frigscommmecmauanaaa | Poor: tUnsuitedececcmcacnaaa tUnsuitedececcacreneaa | Poor:
{ slope, i i | small stones,
| large stones. i i | slope.
1 ] ] t
3 ] 1 I
Peeler-----ce-aea-- |Poor: tUnsuited--eeccmeccamanaa iUnsuited--e——mceeaaaa-a {Poor:
! slope. i | { small stones,
i i i | slope.
i | i i
Ll e T T { Poor: tUnsuited----—----u---- tUnsuitedececccmmceaa iFair:
Gateway ! low strength, | i | too clayey,
! shrink-swell, ! \ i slope.
! thin layer. | 1 i
1 [} ) 1
i ] ] ]
L bttt {Poor: iUnsuited-=-eammcecnnaa iUnsuited=ec—accccaaaa | Poor:
Gateway ! slope, i | } slope.
| low strength, { ) |
! thin layer. i i |
1 ] t ]
I ] i ]
] T | Poor: ‘Unsuited--aceccaaaaaa tUnsuitedeccccccacaaaa | Poor:
Grenadier i slope ) ! | large stones,
i i i i slope.
| ) 1 )
R e et | Poor iUnsuitede-ecmcaaaaaao tUnsuited--cemccmeaaao |Fair
Harsha i low strength, i i | too clayey.
] 1] ] It
I 1 ] i
3Bemmccmcnc e d——n. {Poor Unsuited=eeccecccacan lUnsuitede~=mmamanaaaa |Fair:
Harshe ! low strength. | i | too clayey,
{ i i i slope.
i i i i
K P T |Poor: tUnsuitedeccaccccaaaaa tUnsuitedecwmcanacaaaa | Poor:
Harsha ! low strength, i | | slope.
| slope. i ) i
i i ) |
L ittt {Poor: fUnsuited-=-e=mmenmenn iUnsuited-----cocc--- | Poor:
Harsha i slope. i i | slope.
] 1 ] |
1 1 ] ]
1%, i | { |
Histic Cryaquolls i i { |
] ] ] i
] ) ] ]
L L DT TP |Poor: iUnsuited--=ecocacacaa iUnsuitedemcecamancnax | Poor
Irigul i thin layer, 1 H | slope,
\ area reclaim, | \ | small stones,
i i ) | area reclaim.
1 1 | il -
1 1 ) i
L P L L T {Poor jUnsuited---——-——----- tUnsuitede-mecceccaao i Poor
Lake Creek | slope, i i | slope,
! thin layer, i i i\ thin layer.
| large stones. ! i |
1 ] ] 1
i ] i I
L L L T T |Poor iUnsuitedmecacccacnaaa jUnsuitedececccccacaaa \Poor:
Leadville slope, 1 slope,
)
]
]
1
|
1

See footnote at end of table.
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small stones,
area reclaim.

1 T T ]
1 0 ' . i
Soil name and i Roadfill i Sand H Gravel | Topsoil
map symbol i \ | }
i i | i
T 1 T ]
] t 1 i
i ) i i
R e L T e {Fair: iUnsuitedeceemmeneea= iUnsuitede==e=e-me——-=|Fair:
Leavitt | shrink-swell, i i ! too clayey.
! low strength, | i i
| frost action. 1 i i
1 ) 1 ]
| 1 1 ]
fhmmmmmmmm e e e yFair: tUnsuited-=cecccecaaa- iUnsuited-eceeccaeene—u- {Fair:
Leavitt { shrink-swell, ] \ i slope,
| low strength, ] ] { too clayey.
! frost action. ' i i
] 1] ] 1
] 1 1 1
Bl wmcmcmrcrc e | Poor: iUnsuitede-ecccccrn-a- tUnsuited==eeeccemca—- }Poor:
Leavitt i slope. i i | slope.
] ) ] )
1 ) | 1
R e ettt iPoor: {Poor: iUnsuitede=-—===a==eccca-- {Poor:
Leighcan { slope, | excess fines, | | slope,
\ large stones. \ large stones. i | large stones.
1 ] 1 1
1 1 ] ]
L e L L P L T {Poor: jUnsuitedececccrcccncna iUnsuited-—=ccccccm—aa= {Poor:
Leighcan i slope, i i i large stones,
\ large stones. ' | i slope.
i j i I
50--cmm e e \Poor: iUnsuited--=---cecuea- iUnsuited---c=wcecceea \Fair:
Lymanson ! thin layer, 1 ] | slope,
| area reclaim. | i i small stones.
1 ] ] ]
] | ( 1
PR e ttatadatate \Poor: tUnsuited=-=-mceeceaaa lUnsuitede==m—eeaceaa~" | Poor:
Lymanson } thin layer, i i { slope.
| slope, i | !
| area reclaim, i i i
] 1 ] 1
1 1 ] ]
52====mcccwccccce-~~>={Poor: tUnsuited-~cecmmeceauax jUnsuited-~===cwocaacaa jPoor:
Mayoworth \ thin layer, i i ! too clayey.
! shrink-swell, \ i i
i low strength. ' i |
1 ] ] ]
) 1 1 1
PR et L LT {Poor: tUnsuitede-ecececcc-c-= iUnsuited-=eeceeececea= {Poor:
Mayoworth i slope, i | | slope,
{ thin layer, i ' } too clayey.
\ shrink-swell. | 1 ]
1 + ] 1
1 ] 1 1
L e e L e Lt | Poor: iUnsuitedececcccacanax tUnsuited—=ecceccneauax jPoor:
Meredith } slope, i i | large stones,
{ permafrost, | | i\ slope,
i large stones. | ) | permafrost.
] ] 1 1
1 1 ] |
P e LT {Poor: tUnsuitedeem—mcmccco—- tUnsuitede-ccmeccncuax iFair:
Mord i shrink-swell, i | { small stones,
} low strength. ' | | slope.
t 1 1 ‘
| 1t | )
L ettt |Poor: iUnsuited==ceccccceanax jUnsuited-=cecemnaamea \Poor:
Mord { shrink-swell, i ] { slope.
! low strength. i i |
] i 1 '
1 ] i |
YR R et {Poor: iUnsuited-===-mm-ocuuo iUnsuitede-cmcccnmcuanax | Poor:
Mulstay | slope, i i i large stones,
i low strength, i | ! slope,
| shrink-swell. 1 i | too clayey.
1 1 ] 1
) ] 1 [
58-mcmmccceccccmcnan= 1Go0d-mmmcm e {Fair: \Fair: \Poor:
Newcomb ! | excess fines. | excess fines. , small stones,
i T i | area reclaim.
] 1 1 1
1 1 1 1
5Qemcmem e !Poor: \Fair: |Fair: i Poor:
Newcomb slope. { excess fines. | excess fines. { slope.
] 1] 1
i | |
i 1 1
] ) 3
| ] 1

See footnote at end of table.
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TABLE 9.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

1] 1 T T
] 1 1 '
Soil name and i Roadfill i Sand 1 Gravel i Topsoil
map symbol i i ) |
i i i |
i i i |
] 1 1 ]
60%, 61%: E E i i
Newcombe-eceeaeex {Poor: {Fair: {Fair: {Poor:
i slope. | excess fines. i excess fines. { slope,
i } 1 \ small stones,
i i 1 | area reclaim.
1 ) 1
] 1 1 1
Rock outcrop. | i 1 1
1 1 1 1
1 ] 1 1
(Y T tFair: iUnsuited-ececece-= iUnsuited-===cac-== {Poor:
Peeler \ frost action, \ | \ small stones.
] ] 1 )
1 1 1 1
R T ety |Poor: tUnsuited-=e=cce--- iUnsuited=eeecae-m-- {Poor:
Peeler i slope. i i | small stones,
i i ) i slope.
i i i i
Ut i 1 i 1
Pergelic Cryorthents.! i i 1
] 1 1 1
) { 1 )
Rock outcrop. i i | i
] )
] ) 1 )
[ R adattd iFair: tUnsuited--—==cce-- iUnsuited--ececee-- {Poor:
Quander i large stones. 1 ! \ large stones.
1 + 1 ]
1 ] 1 1
(] T {Poor: tUnsuitedem—eeeaca= iUnsuited-===e-c--- {Poor:
Quander i slope. i i \ large stones,
| i i | slope.
6 | E } i
T: i i i i
Rock outecrop. i 1 i |
] 1 1 +
I 1 1 )
Cryoboralfs. i i i )
i | \ E
68%: | i 1 i
Rock outcrop. | i ) 1
] 1 1 1
] ] ) 1
Cryoborolls. H i j i
] ] t 1
1 ] t 1
69%: | i i i
Rock outcrop. ] i i i
] 1 1 1
] ) 1 1
Haploborolls. i i i )
1 ] 1 )
' 1 1 1
T0eccmmmccm e e | Poor: iUnsuited===cceeen- Unsuitedecccccaca- | Poor:
Rogert ! thin layer, | | ! small stones,
i\ slope, i \ i slope,
| area reclaim. 1 1 \ area reclaim.
1 1 1) ]
[} 1 1 ]
Tlocccmmcccr i —— e {Poor: itUnsuitedem—eccceca- tUnsuited=e=mr—a-=- }Poor:
Roxal { thin layer, H | | area reclaim,
{ area reclaim, i ] \ thin layer.
i) 1 1 )
] ) ' 1
T2ecmcmcc e eemam {Poor: iUnsuited-===eeo"== tUnsuitede=eecece-- | Poor:
Roxal | slope, i i | slope,
| thin layer, i 1 { area reclaim,
! area reclaim. i i { thin layer.
1 1 1 '
] ) 1 1
73%, ! i i )
Rubble land i i i i
1 1 1 ]
1 1 1 1
T4, T5-=mcemmcmmee {Poor: {Poor: }Poor: \Poor:
Scout i large stones. i large stones, | large stones, ! large stones.
1 { excess fines. } excess fines. i
] ] ) ]
] 1 1 1
Thocmmmmm e m e m e ‘Poor: {Poor: i Poor: | Poor:
Scout \ slope, | large stones, i large stones, | slope,
| large stones. ! excess fines. { excess fines. i large stones.
1 1 1 )
) ] 1 1
b R atated \Poor: lUnsuitedece-e-e=== iUnsuited-=cecenaaa \Fair:
Sudduth shrink-swell, | | \ too clayey,
low strength. 1 i { slope.
] 1 )
] 1 1

See footnote at end

of table.
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TABLE 9.--CONSTRUCTION MATERIALS--Continued

T t T T
! 1 ) ]
Soil name and i Roadfill i Sand ) Gravel i Topsoil
map symbol i ] ! i
i i } i
T i) 1] L)
1 ] ] ]
) 1 1 (]
] 1 ) 1
T8ecmmcmccc e e e mcmeeae {Poor: iUnsuited==---ceceeca- tUnsuited-=m~-ecccccn-n i Poor:
Sudduth ! shrink-swell i | | slope.
| low strength: i i
] 1 ] ]
1 ) 1 ]
(R R {Fair: i Poor: | Poor: | Poor:
Tamp i low strength, | excess fines. | excess fines. \ small stones,
i frost action. 1 i | area reclaim.
1 1 1 |
1 ] ) i
e \Poor: | Poor: !Poor: i Poor:
Tamp i slope. } excess fines. \ excess fines. i small stones,
| i | ! slope,
i 1 | { area reclaim.
] ] ] ]
1 ] | 1
81, B2-m-m—mmmmmmmeee iPoor: |Fair: |Fair: {Poor:
Tine i large stones. \ large stones. | large stones. | small stones.
1 1 ] )
1 1 ] )
L T e taaiated }Poor: |Fair: IFair: | Poor:
Tine \ slope. \ large stones. i large stones. | slope,
) ) i ! large stones.
(] ] (] ]
[ 1 + 1
BYccccm e meee e | Poor: lUnsuitedemmeceeeaaaaa iUnsuitede=ecemmeeaecaa-- {Poor:
Tolman | slope, i | ) slope,
| thin layer, i i ! thin layer,
| area reclaim. | i | large stones.
1 ] 1 ]
85%: I: E ; E
Torriorthents. ' ] ! |
) ) ] ]
] ] i i
Rock outecrop. ; i | i
1 i) () (]
[ ] ‘ 1 t
R ettt |Fair: ‘Unsuited-meeecceonaaaa tUnsuitedeemem—ceaaaa- {Fair:
Uinta | slope, i | \ slope,
{ frost action. 1 | ! small stones.
1] 1 ] ]
1 ] } ]
N ettt {Poor: iUnsuitedee-ccececana- iUnsuited---cecccrcauu- | Poor:
Uinta E slope. 1 | i slope.
] (] ]
] i [} 1
L e {Poor lUnsuitedeceeme—meceaa iUnsuited-=-—=ccea-une-- | Poor:
Upson i thin layer, i i | large stones.
\ area reclaim, i i i
] 1 ] ]
] 1 1 ]
R R ittt |Poor: tUnsuitedememm—neeccax tUnsuited-ecccmencaaana- {Poor:
Upson { slope, 1 i { slope,
i thin layer, | i i large stones.
| area reclaim, ) i i
1 1] 1 1
1 1 ] I
el e L L L {Poor: IUnsuitedm=mccemecaea- iUnsuited--eeeccc—uceaan | Poor:
Waybe ! slope, i | | slope,
} thin layer, ' | ! too clayey,
} low strength. { i | area reclaim.
] ] ] ]
1 ] ] 1
L R e P T |Poor: tUnsuited--mcm—mceccae-- lUnsuited--e--meceeeooe- |Poor:
Woodhall i thin layer, i | ! small stones,
| area reclaim, i i } area reclaim.
! large stones. { } i
] [ ] )
) | [ 1
R et }Poor: {Unsuited-=cmamccecem- {Unsuited--=-ccecncuu-- i\ Poor:
Woodhall ! slope, i | ! slope,
{ thin layer, i ; ! small stones,
| large stones, i i \ area reclaim.
] ] ] ()
] 1 1 1
93, 9H-ccmccmc e nn e {Poor: {Unsuited==eecca—aca-- {Unsuitede-==--------- {Poor:
Youga i low strength. i i } small stones.
1 ) ] ]
1 1 [ 1
R ettt { Poor: tUnsuited~-=cecceaaaa- iUnsuitede-=cccemnmuea- {Poor:
Youga slope, i i slope,
1
l
]

3 1
] t 1
i low strength. i i small stones.
! 1 1
] | 1

% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.
that the soil was not evaluated])

SOIL SURVEY

Absence of an entry indicates

[ ] T 1 i) T
1 I 1 i ] I
Soil name and | Pond | Embankments, | Drainage i Irrigation | Terraces and | Grassed
map symbol ) reservoir i dikes, and i ) } diversions i waterways
| areas i levees | | }
i | 1 i 1 i
1{ | 1 ] ] ]
i I 1 { | ]
1, 2oc—mcmemcmenm !Slope, {Thin layer, iSlope, iSlow intake, iDepth to rock, |Percs slowly,
Aaberg i depth to rock.! hard to pack. | percs slowly, | percs slowly, | percs slowly, | slope,
E ' { depth to rock.! rooting depth.| slope. | rooting depth.
t ] 1 ] [
] ) 1 i ] I
I | Seepage, {Favorable-===~- 1Slope-=mceeacax |Slopge-mmmmanan 1Slopem==mmeaeaa iSlope.
Anvik E slope. E E 5 )
] |
i I 1 i ] 1
5, Bummccccccm e iSlope, {Thin layer----- iDepth to rock, [Rooting depth, {Slope, iSlope,
Benteen | seepage. ! i slope. | slope, | depth to rock.| erodes easily,
E E i | erodes easily.) i rooting depth.
1 I 1 I ] . ‘l
T et 1Slope-~=-=m=vm= {Hard to pack-~-|Percs slowly, |{Slope, {Percs slowly---|Percs slowly.
Binco i i ! slope. | percs slowly. |
! ] l ] ]
1 1 I 1 ] I
8, 9mmmemccm e 1Slope=mcecmeman= iHard to pack-~-}Percs slowly, [Slope, 1Slope, iSlope,
Binco | | { slope. | percs slowly. | percs slowly. | percs slowly.
0% | ] i i | i
10%; i i i i i i
Bross-m——memmmm-= | Seepage, | Seepage, iCutbanks cave, {Slope, iSlope, iSlope,
i slope, \ large stones, | permafrost, | permafrost, | large stones, | droughty,
{ permafrost. | permafrost. i slope. } large stones. | permafrost. | large stones.
1 i ] i ) ]
] i ] 1 ) I
Mirroree-—ee---- 'Slope, {Thin layer, 1Slope, {Slope, iLarge stones, |Slope,
| depth to rock,! slope, \ depth to rock,! permafrost, i depth to rock,| large stones,
{ permafrost. | permafrost. | permafrost. i large stones. | permafrost. i rooting depth.
] . ) 1 1 1 |
i I 1 1 ] I
LR R et iDepth to roeck, |Hard to pack-~-}Depth to rock, |Percs slowly, |{Percs slowly, |Slope,
Cebone { slope. i \ percs slowly, | slope, i slope, | percs slowly,
i i | slope. | rooting depth.! depth to rock.! rooting depth.
] i ] 1 ¥ 1
] 1 1 1 ) I
12ememme e m = 1Slope=~ccecnan= jHard to pack---}Slope, \Percs slowly, Percs slowly---jPercs slowly.
Cimarron i i | percs slowly. | slope. ! !
] [} 1 ] ] 1l
+ I 1 i ) 1
13, Mdecemcaennea 1Slope-mcemceaua {Hard to pack--~}Slope, {Percs slowly, iSlope, iSlope,
Cimarron i i { percs slowly. | slope. \ percs slowly. | percs slowly.
[} ] 1 1 ] ]
] I 1 | ) I
15accmc e cccan~ | Seepage-~=—=m=u-= {Favorablee==ea- 1S510p@am—mmceamam iSlope=mmmaman=a |Favorable--===- {Favorable.
Clayburn i i i ! | i
] ! 1 i ] ]
1 I 1 1 1 I
16, 17, 18=ae=-=m= 1Seepage~=mw===n {Favorable----~- 1810peammmmwmnmn 1Slopem=mmemmman 1Slope-=—==ccaca= iSlope.
Clayburn i E i j E i
|
] ( b I ] ]
10mccccr e ccce 1Slope-meccccaa= iHard to pack---{Slope, {Slope, iPercs slowly---|Percs slowly.
Cowdrey | ] ! percs slowly. | percs slowly. | ;
[ ] ] ] 1 1
1 I ] 1 i 1
20, 2lecmwcceen—— 1Slope-—mmecnucaan |Hard to pack---}Slope, iSlope, iSlope, iSlope,
Cowdrey i i | percs slowly. | percs slowly. | percs slowly. | percs slowly.
22+, | i | E | i
Cryaquepts ! i i | | i
23%; | 5 | E : i
Cryoborolls. ' i i i { i
i i 1 i i i
Rock outcrop. ! i ) i H !
- | | | | | |
H | 1 i i ) i
Cryorthents. ) ! i E i i
] ! | b ]
1 I ] | ] ]
Rock outecrop. i ; i i i i
i 1 [} ] 1 1]
25+, ': ': E | 5 !
Cumulic i i | | i i
Cryaquolls | i i i i
] i i i | i
See footnote at end of table.
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TABLE - 149
| 10.--WATER MANAGEMENT--Continued
Soil name and : !
) Pond > ' v
map symbol ) reservoir E E?izkments, E Drainage E Irrigatio E
! areas ' y s, and | | n { Terraces and | Grassed
; i evees ! ! i diversions i waterways
1
26%: ! ’ | 1 | i
: . ' | ' | X
DahlquiSte=a==m- {Slope g | : : |
5 LoRe e iseepage, !Slope, 'Slope !
. !
i E rge stones. E large stones. | drouéhty :Siope, jSope,
1 H a
Boettcher—------- l'Sl i E E large stones. ; rge stones. i large stones.
Vdepth to rock iThin layer, ~ iSlope is1 :
roek. ! © I
E i hard to pack. | gercs slowly, ; la?Zé stones iSlope, \Slope,
ercs
27*, 28*: E E E epth to rock-i percs slowly: ; gepth zéoﬁéZﬂ 5 D s aanth
IR - . | : } - rooting depth.
E seggése ESEEpage’ iSlope 151 : '
. 1 ' o] ,
E E arge stones. E large stones. E drgséhty Esiope, iSlope,
r ar
S UNNEr —mmme e 5510 ' E i large stones. E ge stones. E large stones,
12-0P€, |Favorable---=-- ! ' ' | crouenty:
| seepage. ] iSlope, iSlope, Is1 ;
20 '. ‘ ' large stones. : large stones. E 123633 ESIOPe’
Forell --iSlope, 'Favorabl \ i ) ge stones. | large stones
e | seepage. ' gmmeT iSlope----ooom-- }Slope--- ! : '
0 : E E {LOPETmmmTImmes :Favorable ------ iSlope
_______________ .'Slope 1 ' | l | .
F - 1
Forelle ‘ seepége. : avorablesm---- 1Slopemcmmmmmm—— ;Slope _____ i
314 l ; : R jSlope==o--mmoos iSlope.
Frisco : : E : | |
__________ Slope ) ! 1 i |
La ‘
E seepage. : rge stones---ilarge stones, ESlOPe, iLa
| i ; slope. ! droughty, E ree Stones---EDrOughcy,
Peeler---—--- ' i ' i large stones. | i large stones.
-—--!Slope ) ! ' o '
! ’ \Favorable------ 'Sl ) i
| seepage. ! 1910PE~-mmm e i1Slope-~=----=-- |Favorabl !
32%, 33%: : % E ! A | Favoranle.
Frisco--~- ; | ' i l |
______ 'Slope ! | ( ! )
] L I
' seepége. iLarge stones---}Large stones, !slope E
! 5 E slope. \ drouéhty :S}ODe’ iSlope,
! a
Peelere~-mc—eu-- ESlOpe E i 5 large stones. ; ree stones. | g;gughty’
| seepége. :Favorable """ 1Slope-=-=-o---o- ;Slo e ‘ E se stones:
34, 35 : i ‘ epeTTTTT Stope-zmmoman- {Slope
) 39=cemme—aes 'S1o e ' I ! ! i )
Gat ! pe, Hard t _— ' ' '
eway | depth to rock.; ° pack ESlOPe’ iSlope : |
; j ! dEPth to rock, ! 4 iSlope, i1Slope
\ ] ' ,{ percs slowly, | depth t \ .
e :S i | percs slowly. | rooting depté : pegcs ? F§Ck’l percs slow s
_________ eepa ! . ol slowly. |
Grenadier i slgpgf, ELarge stones---j|Large stones, €510 e E y ; rooting depth.
37 ! ; { slope. i 1a§gé stones :Siope, iSlope,
_______________ 'g H ot arge st .
Harsha E :ig:g?, EFavorable ______ ESlope __________ ;Slo . i ones E large stones.
. 30 ! E ! | pe===oo=ass- |Favorable------ Favorable
___________ 1 1 )
R Iseepage, {Favorable=-m--n- : ! : |
slope. . 1Slope-~==mmmm=-m {Slope=~- | ‘
v : E : jooOpETTTTEImTe {Slope==-==-=====- !Slope
_______________ {Slo | ! ' i '
H ! pe, iFa - |
arsha | seepage. ! vorable------iSlope---------- F T — I131 !
y1, : | : 5 ropesTTTI i Slope.
3 i | ; ' I
Histic Cryaquolls) E E £ S E
T S .' " : : | |
------ slope ! ) ' ] i 1
Iri H y Thin layer----—- - . ) |
gul i depth to rock. | aver ibggth to rock, islope, EDepth to
E E E ope. E gooting depth,! slope. rocks :Siggi{n d
]
ore e T 1Slope, {Thin la 5 | crouenty: ! | Grougntye
e Creek ! “depth to rock,! lar Ytr, :Large stones, iLarge stone :
| seepage. ' ge stones. | depth to rock,| slope S :SlOPe’ {Slope
4y : ; i slope, | rooting d | large stones, | large stones
I | s10pe : | . g depth.! depth to rock.! rooting depth
Leadville | seepage iLarge stones, jSlope, 's1 : : B
. | seepage. ! large st 12.0p¢€, iSlope, 1s1
; . ones. | large stones. | large st 15 30P%
! | | ones. | large stones.
)

|
!

See footnote at end of table
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TABLE 10.--WATER MANAGEMENT--Continued

T 1 L] 1 1 1
] 1 1 t 1 I
Soil name and | Pond { Embankments, | Drainage { Irrigation \ Terraces and | Grassed
map symbol i reservoir i dikes, and 1 i i diversions | waterways
! areas ) levees i \ | |
T 1) T k] 1 ]
] | 1 1 ' ]
i | ' i | i
L R e b iSeepage-===cm== {Piping-v=ueeem- 1Slope====c=ca-- {Slope, {Favorable~-=w-- jFavorable,
Leavitt | i i | erodes easily.! )
) i i i i |
U, B7mmmmcmcccaan iSlope, jPiping-ececacemae- 1Slopee-cmmmmeaaa {Slope, 1Slopemmmmame=a" {Slope,
Leavitt | seepage. i i | erodes easily.| | erodes easily.
1 ) [} 1 1 ]
] ] ] 1 1 ]
L P bttt iSlope, iLarge stones, |Large stones---{Slope, {Slope, iSlope,
Leighcan | seepage. | seepage. 4 | large stones, | large stones. | droughty,
! i ] | droughty. | ! large stones.
1 1 ] ] ] 1
] 1 ] 1 1 1
L P iLarge stones, |Large stones, |Slope, iLarge stones, iLarge stones, (Large stones,
Leighcan ! slope. { slope, { large stones. | droughty, \ slope, | slope,
| | seepage. 1 | slope. ! too sandy. | droughty.
] 1 ] ] 1 |
1 1 ] 1 ] 1
50, Hleccmcmsnnaua iSlope, {Thin layer, iDepth to rock, {Slope, 1Slope, {Slope,
Lymanson i depth to rock.| piping. ! slope. ! rooting depth.| depth to rock.| rooting depth,
1 ] 1 ) 1 |
) 1 1 1 1 i
52, 53-~~cmmmmnens tSlope, iThin layer----- {Depth to rock, }Slope, {Slope, {Slope,
Mayoworth i\ depth to rock.| i\ percs slowly, | rooting depth,| percs slowly, | percs slowly,
1 | { slope. \ percs slowly. | depth to rock.| rooting depth,
1 ] 1 I8 1 ]
I 1 [ 1 1 1
Bl e mcemme e ———— {Slope, |Large stones, |Slope, iSlope, iLarge stones, |Large stones,
Meredith | seepage, | seepage, | large stones, | droughty, i slope, | droughty,
| permafrost. | permafrost. | permafrost. \ permafrost, | permafrost. | slope.
1 1 ] + ] 1
] I ] ¥ | i
55, 5f6==mc——ce--—— 1Slope=wmcmmmmmm {Hard to pack, |Percs slowly, |Slope, \Percs slowly, |[Percs slowly,
Mord i i low strength. | slope. | percs slowly. | slope. i slope.
| 1 ] ) ] ]
] 1 1 ] | 1
5T ccmm e emc e m——— 1Slope==memmemea= {Hard to pack, |Percs slowly, |Percs slowly, iComplex slope, |Percs slowly,
Mulstay \ { low strength., | slope. ! slope. | percs slowly. | slope,
+ 1 1 1 (] ]
] 1 1 1 [ 1
58, 59-===m~ac—===~ 1Slope, {Seepage--==-—-= |Cutbanks cave, |Droughty, {Slope, {Droughty,
Newcomb | seepage. i { slope. i slope. { too sandy. i slope.
[ + ] ] (] ]
] 1 1 ' L] I
60%, 61%: ! 1 i ) | |
NewcoOmb-weceeeanan 1Slope, ISeepageecmm—ean= |Cutbanks cave, }Droughty, 1Slope, iDroughty,
| seepage. 1 | slope. i slope. ! too sandy. i slope.
i i i i i ]
Rock outcrop. ' { | | ! )
1 ] ] (] [l ]
1 1 ] ¥ 1 1
62, 63rmmmmmmmeee 1Slope, {Favorable-=—-==- 1Slope-—w-emenaa 1Slope==ccecma-- 1Slopgm=m=mmmn-- {Slope.
Peeler | seepage. i ' i i i
i i i i i i
6 | | | | | |
Pergelic ' i i i ] i
Cryorthents. ! i i i | i
1 ] 1} ] ] 1
1 | 1 1 1 1
Rock outcrop. i | } ! } |
i ) | | i |
65, 6fmemmmemceaa— tSlope, iLarge stones---|{Large stones, |Large stones, |Slope, {Slope,
Quander | seepage. | | slope. i slope. } large stones. | large stones,
i i i i i i
67*: | i ! | ) i
Roek outcrop. } ' ! 1 i |
] 1 1 (] 1 ]
] ] 1 [ t 1
Cryoboralfs. | i i i i i
i i i i i i
68%: ) i i i | i
Rock outcrop. | H } i i i
b ] 1 ) ] ]
) 1 1 ] 1 ]
Cryoborolls. | i i i i i
| ! i | i i
69*: i | i i ) i
Rock outecrop. ] ' ) | ] |
1 1 1] ] ' ]
] ] 1 | 1 [
Haploborolls. i 1 i i | |
) ] 1 (] | ]
i 1 1 1 ) 1
o PRI !Depth to rock, iThin layer, {Slope, {Rooting depth, |Depth to rock, |Droughty,
Rogert \ slope, | piping, i depth to rock.! droughty, | slope. | slope,
| seepage. { seepage. | { slope. | | rooting depth.
[ 1 ] ] ] ]
i b 1 ] 1 +

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued
i ] 1 i ] )
Soil name and | Pond | Embankments, | Drainage i Irrigation | Terraces and | Grassed
map symbol E reservoir 3 di?es, and E i i diversions E waterways
areas evees
E i i i ; E
i i i i i i
T1, T2~~-mmmemu= iSlope, iThin layer----- iDepth to rock |Slope, iSlope, iSlope,
Roxal { depth to rock.| | i rooting depth,! depth to rock.i rooting depth,
i E i ! droughty. | | droughty.
1 1 | 1
-~ ; ; | | | |
Rubble land i | ! ' § H
] ] ] ] ] 1
1 I 1 1 | 1
74, 75, 76-----=- |Seepage, iLarge stones-~~-iLarge stones---|Slope, iSlope, iSlope,
Scout | slope. { i t large stones, | large stones. | droughty,
| i i { droughty. i ! large stones.
i i i i i i
TTy T8-mmmmmecmaas 1Slope==cemecan= iHard to pack---|Percs slowly, |Percs slowly, |Slope, {Slope,
Sudduth } | ! slope. ! slope. { percs slowly. | percs slowly.
i | i i d {
79, 80---memmamn 1Slope, |Favorable------ 18lope-=mmcmmaam 1S0il blowing, iSlope, iSlope.
Tamp | seepage i i ! slope. ! soil blowing. |
i i i i { )
Blamwmccccmcaeae |Seepage-—-=awu-- {Seepage, {Large stones, |Droughty, iLarge stones, |(Droughty,
Tine : | piping, i cutbanks cave.| large stones. | too sandy. \ large stones.
1 ] | 1
E i large stones. E E ; i
82, 83+cccccccna- iSlope, |Seepage, iSlope, iSlope, iSlope, iSlope,
Tine 3 seepage. \ piping, { large stones, | droughty, | large stones, | droughty,
i | large stones. | cutbanks cave.| large stones. | too sandy. | large stones.
i i | i i ]
L ettt iDepth to rock |Thin layer----- iDepth to rock |Rooting depth, |Slope, {Slope,
Tolman 1 i } | slope, | depth to rock,! rooting depth,
\ 1 ) | large stones. | large stones. | large stones.
(] ] ) ) | 1
g% | s | | | |
Torriorthents. ! i | 1 i H
] + ] 1 ] 1]
] | 1 1 ] )
Rock outcrop. i | i | ] \
) i i } | ] |
L R Y et | Seepage-=-==--- | Seepage~—=====- 18lopem=mmemaae= }Slopem—mmcccaan |Favorable-~—--- iFavorable.
i t 1 1 ) ] 1 1
v | | | s | |
83;-; ------------ ESeepage -------- ESeepage -------- ESlope ---------- 5510pe ---------- {Slope--==mceem- iSlope.
nta ] 1
! E | | E i
88, 89-ccmcenmca iSlope, i Thin layer----- iDepth to rock, jRooting depth, iSlope, {Slope,
Upson | seepage. i } slope. \ slope. { depth to rock.| rooting depth.
] 1 ) 1 1 1
] 1 1 1 i I
90-mcmememmmmeem e iDepth to rock, |Thin layer----- iDepth to rock, |Rooting depth, |Slope, {Percs slowly,
Waybe i slope. 1 { slope, { slope, i depth to rock,| slope,
i i | percs slowly. | percs slowly. | percs slowly. | rooting depth.
i i ] | i i
91, 92-—wmemeeee 1Slope, 'Thin layer, iDepth to rock, }Rooting depth, {Slope, iSlope,
Woodhall | depth to rock.| large stones. | large stones. | droughty, { large stones, | large stones,
i i ' ! slope. | depth to rock.} rooting depth.
1 ] ) 1 ] 1
] 1 1 1 i 1
93-cmmcmcmm e iSlope-=-=-o-=n-= \Favorable------ iSlopemm~—mecea- iSlopg—=====ce-= iFavorable------ {Favorable.
touss | | s a E |
1 i i 1 1
94, 95ccccmmmmana 1Slope=me=cn~ce= {Favorable~----- 1Slopemm=mmo—a—= 1Slope==m=nnmaa= iSlope-====cem== iSlope
Youga | | ] 1 '

% See description of the map

unit for composition and behavior characteristics of the map unit.
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TABLE 11.-~RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

See footnote at end

of table.

] ) 1
] 1 1
Soil name and | Camp areas 1 Picnic areas 1 Playgrounds i Paths and trails
map symbol i i ! i
) ) 1 i
) : i i
i i i )
L ettt {Moderate: {Moderate: |Severe: iModerate:
Aaberg | too clayey, } too clayey, } slope. i too clayey.
| slope. \ slope. ) |
1 ] 1 ]
1 | ] |
L L iSevere |Severe: |Severe: {Moderate:
Aaberg i slope i slope. | slope. i too clayey,
| 1 ! { slope.
i | } i
R ittt {Moderate: iModerate: |Severe: 1Slight.
Anvik | slope. { slope. { slope. '
] ] | 1
] 1 ] 1
L bt tltatedakatata {Severe: |Severe: |Severe: {Severe:
Anvik i slope. ) slope. ! slope. | slope.
] ] 1 ]
] I 1 ]
PR iModerate: }Moderate: |Severe: 1Slight.
Benteen | slope. { slope. | slope. !
] ] [} 1
1 ] I 1
frmmmrm e {Severe: iSevere: iSevere: {Severe:
Benteen \ slope. i slope. { slope. | slope.
] [l 1 ]
] 1 1 1
Jemmeem e meen |Moderate: iModerate: iModerate: iModerate:
Binco | too clayey. | too clayey. | slope, | too clayey.
! ! | too clayey. i
1] ] 1 1
) 1 I 1
[ R it {Moderate: i Moderate: {Severe: |Moderate:
Binco i slope, | slope, { slope. | too clayey.
! too clayey. | too clayey. i |
() (] ] ]
] 1 1 )
[ L T T P |Severe: }Severe: | Severe: |Severe:
Binco i slope. | slope. i slope. i slope.
[l 1 (] 1
¥ I 1 1
10%: ' ] ' i
Bross—-cecccccaaa-- |Severe: |Severe: |Severe: |Severe:
i slope, { slope, | large stones, } slope,
| large stones, | large stones, } slope, | large stones,
| permafrost. ! permafrost. | permafrost. | permafrost.
] 1 (] (]
1 } 1 1
Mirror-ceeecccacaea= |Severe: }Severe: {Severe: iSevere:
i\ slope, | slope, { slope, i slope,
{ large stones, } large stones, | large stones, | large stones,
| permafrost. | permafrost, | permafrost. | permafrost.
] 1 [ !
| ] | t
LR iSevere: |Severe: iSevere: {Severe:
Cebone | slope. } slope. { slope. i slope.
] ] 1 1
] 1 1 1
12- e ccc e IModerate: iModerate: iModerate: 1Slight.
Cimarron { percs slowly. | percs slowly. | percs slowly, |
{ | | slope. !
i i ) i
L TS iModerate: iModerate: Severe: 1Slight.
Cimarron | percs slowly, | slope, | slope. i
i slope. | percs slowly. | i
1 ] 1 1
t 1 1 1
TYamemrmmme e cc— |Severe: |Severe: |Severe: {Severe:
Cimarron | slope. i slope. | slope. | slope.
] ] ] 1
] ] | ¥
15cmercrrcrcenrccaa= {Slighteecacmacaaaa 1Slight-—mmmmmemces v~=--|Moderate: 1Slight.
Clayburn ! | { slope, |
i i { small stones. i
1 ] 1 1
] 1 1 1
L R iModerate: |Moderate: }Severe: 1Slight.
Clayburn slope. \ slope. | slope. i
] 1 ]
] + 1
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TABLE 11.-~RECREATIONAL DEVELOPMENT--Continued

T ] [l [
] ] 1 1
Soil name and { Camp areas | Picnic areas | Playgrounds I Paths and trails
map symbol i i i i
| i i i
| T T ]
] i 1 [}
i } j i
IR e e T |Severe: iSevere: |Severe: {Moderate:
Clayburn } slope. \ slope. i slope. i slope.
] ] ] ]
) 1 1 1]
18mmmmemcccccmc——————— iSevere: !Severe: |Severe: |Severe:
Clayburn { slope. i slope. i slope. { slope.
1 ] 1 [}
| ] 1 )
R L PP {Moderate: iModerate: iModerate: iModerate:
Cowdrey i percs slowly. | percs slowly. | percs slowly, | too clayey.
\ i | slope. |
1 (] ] 1
] 1 ] ]
20ecccmmmcc e e |Moderate: iModerate: |Severe: \Moderate:
Cowdrey i slope, i slope, { slope. i too clayey.
\ percs slowly. | percs slowly. i i
1 ] 1 1
1 ] 1 1
AR e T D |Severe: |Severe: |Severe: iSevere:
Cowdrey } slope. \ slope. | slope. i slope.
] ] ] ]
I ] 1 I
22%, i i 1 j
Cryaquepts 1 ! ! )
i i i i
23%: i i 1 |
Cryoborolls. 1 ' '
] ] | ]
[ 1 1 1
Rock outecrop. i i | i
| i } i
2u%: | '. '. |
Cryorthents. ! | )
] ] t ]
1 i ] ]
Rock outecrop. i | i i
{ | i }
25%, i ) ! !
Cumulic Cryaquolls { ! 1 !
1 1 ] 1
| 1 1 1
26%: i i i )
Dahlquist-=-cceecouu-a |Severe: iSevere: {Severe: {Severe:
\ slope, i slope, | slope, i large stones.
| large stones. | large stones. i large stones. ,
1 ] ] 1
1 1 1 1
Boettchere=--m-eeuea- iSevere: {Severe: |Severe: \Moderate:
i slope. ! slope. | slope. | slope,
! i ] i dusty.
i i i i
27%: ) i i i
Dahlquist--~----—-- ~=~-|Severe: i Severe: i Severe: iSevere:
{ large stones. | large stones. | slope, | large stones.
i i ! large stones. 1
] 1 ] |
] ¥ ] ]
Stunnere--—cecccncawas |Severe: iSevere: {Severe: |Severe:
\ large stones. i large stones. \ slope, | large stones.
i i ! large stones. |
] ) 1 1
. t I 1 1
28%: | ) i i
Dahlqulste--cccaea--- 'Severe: |Severe: iSevere: {Severe:
i slope, \ slope, | slope, | slope,
i large stones. { large stones. | large stones. i large stones.
(] (] ] ]
i 1 1 1
Stunner-----==ceoce-- i Severe: {Severe: iSevere: }Severe:
\ slope, i slope, \ slope, \ slope,
i large stones. \ large stones. { large stones. i large stones.
] 1 1 ]
1 ) ] 1
A ittt Moderate: {Moderate iSevere: 1Slight.
Forelle ! slope. | slope ! slope.
] ] ) ]
. 1 1 | |
K e bt }Severe: {Severe: |Severe: iModerate:
Forelle i slope. | slope { slope. { slope.
] ] ] 1
1 ) ] [
31%: i | } i
Frisco-=----ccmmaaaa- {Moderate: {Moderate }Severe: iModerate:
\ small stones, i small stones. { small stones. i small stones.
[} ] 1
1 1 [}

See footnote at end of table.
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

T T 1 |
[ 1 ] 1
Scil name and | Camp areas | Picnic areas ! Playgrounds | Paths and trails
map symbol 1 ' i i
| | i i
1 T ) T
i 1 1 ]
(] ] 1 (]
] 1 1 '
31%: i i }
Peeler—mmcmmcccccnaaa 'Moderate: iModerate: |Severe: iModerate:
| small stones. | small stones. ! small stones. i small stones.
1 ( 1 1
1 ) 1 1
32%: i i 1 i
Friscom=meccecccncana iSevere: \Severe: {Severe: IModerate:
| slope. | slope. \ slope, | slope,
| ) ! small stones. ! small stones.
) ] | 1
] ] 1 1
Peeler---c-coccccaca- {Severe: iSevere: iSevere: iModerate:
| slope. ! slope. \ slope, | slope,
i ) | small stones. ! small stones.
] (] 1 ]
I 1 ] 1
33%: | | i i
Friscoemm—ceccccccreua iSevere: {Severe: |Severe: |Severe:
} slope. { slope. ! slope, i slope.
i i i small stones. !
t 1 1 ]
H 1 1 ]
Peelerme—me-ccceaooaa |Severe iSevere: {Severe: |Severe:
| slope. { slope. | slope, | slope.
i i { small stones. i
[] 1 ) )
) 1 ] ] :
1 PR }Moderate: iModerate: {Severe: 1Slight.
Gateway i percs slowly, \ slope, | slope. i
\ slope. ! percs slowly. i i
1] ) | [
) | i 1
KL T R 1Severe: iSevere: iSevere: 'Severe:
Gateway \ slope. | slope. | slope. i slope.
1 1 1 1
I [ 1 1
3fmmmmmmmmmmemm—m = |Severe: |Severe: iSevere: iSevere:
Grenadier | slope. | slope. | sldpe. | slope.
| ) ] ]
) | ] 1
Ry A ittt 1Slight=eccccmcenaceaa 1Slighteeeeccccccanaan iModerate: 1Slight.
Harsha i i | slope. H
1 1 ] ]
1 ' 1 '
Y |Moderate: {Moderate: iSevere: 18light.
Harsha { slope. i slope. \ slope. ]
(] 1 ] ]
[ 1 ] [
1 P i Severe: |Severe iSevere: {Severe:
Harsha { slope. | slope | slope. { slope.
[} (] 1 '
) 1 t |
[T o P U |Severe: iSevere {Severe: iSevere:
Harsha i slope. i slope. | slope. | slope.
] 1 ) 1
i ] ] 1
4w, | | i |
Histic Cryaquolls i i ] i
(] 1 1 ]
1 i 1 ]
|5 F IR |Severe: iSevere: |Severe: {Moderate:
Irigul ! slope, \ slope, i slope, \ slope,
) depth to rock. | depth to rock. | depth to rock. ! small stones.
1 1 1 ]
1 t 1 ]
LR Rttt ettt |Severe: {Severe: iSevere: |Severe:
Lake Creek | slope. { slope. { slope. | slope.
1 1 1 1
[ 1 ] ]
YYommcommmmc—me——————— !Severe: |Severe: |Severe: |Severe:
Leadville { slope. { slope. | small stones, i slope.
1 i i slope. |
i i i i
[ LT T L LT 18lightecmmcemcccccees 1Slightecemmerccccceas iModerate: 1Slight.
Leavitt H i { slope. |
] 1 1 )
1. 1 1 1
Yhmmmmmmmmm o m—mm = !Moderate: IModerate: iSevere: iSlight.
Leavitt \ slope. | slope. | slope. H
] ] 1 1
] ] 1 ]
R e !Severe: |Severe: }Severe: |Severe:
Leavitt | slope. i slope. { slope. | slope.
] t 1
1 1 ]

See footnote at end of table.
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

T T 1 ]
1 ) 1 ]
Soil name and 1 Camp areas ' Picnic areas ) Playgrounds \ Paths and trails
map symbol i i i H
P :' | E i
T 1 | I
] | ] 1
§gemmmam mm—m————— |Severe: |Severe: iSevere: |Severe:
Leighecan { slope, i slope. | slope, \ slope,
\ large stones. ' { large stones. ! large stones.
(] 1 1 1
' 1 [ 1
L R ettt {Severe: }Severe: |Severe: {Severe:
Leighcan { slope, ! slope, | slope, i slope,
{ large stones. | large stones. \ large stones. { large stones.
1 ] ] 1
1 ] ] [
50-e==- B ettt iModerate: iModerate: iSevere: 1Slight.
Lymanson 5 slope. E slope. E slope. E
] 1 ] 1
Blemmmcccccee e ~---}Severe: {Severe: iSevere: }Severe:
Lymanson } slope. i slope. { slope. ! slope.
1 ] ] ]
1 1 ] ]
P el iModerate: iModerate: {Severe: iModerate:
Mayoworth } slope, | slope, i slope. i too clayey.
| too clayey. ! too clayey. i i
) 1 ) )
] | ] 1
53-mcmmce e |Severe: |Severe: |Severe: |Severe:
Mayoworth { slope. \ slope. i slope. | slope.
1 ] 1 )
t 1 1 1
P e —————- iSevere: |Severe: iSevere: {Severe:
Meredith { large stones, | large stones, i large stones, ! large stones,
{ slope, ! slope, | slope, i slope,
\ permafrost. | permafrost. | permafrost. } permafrost.
1 ] 1 |
1 ] l. i
55emcn e e iModerate: iModerate: iSevere: {Slight.
Mord { percs slowly, | slope, i slope. |
| slope. | percs slowly. ) 1
{ ( ] [}
i 1 1 1
Y ettt |Severe: iSevere: ySevere: iModerate:
Mord | slope. i slope. | slope. ! slope.
1 1 1 '
] t 1 1
DY ettt iSevere: {Severe: |Severe: |Severe:
Mulstay i slope. ! slope. { slope, ! slope.
| i | large stones. i
1 1 1 1
1 1 1 1
Y R ittt {Moderate: iModerate: {Severe: {Moderate:
Newcomb i slope, i slope, i slope, { small stones.
{ small stones. | small stones. | small stones. )
1 ] 1 1
1 ] 1 t
3 R ettt |Severe: |Severe: iSevere: |Severe:
Newcomb \ slope. } slope. i slope, | slope.
| \ | small stones. i
1 1 | 1
60%, 61%: | E E |
Newcomb-=—-=- m————— |Severe: }Severe: iSevere: iSevere:
| slope. { slope. i slope, | slope.
| | ! small stones. i
1 1 ] 1
1 1 1 )
Rock outecrop. i i } i
] 1 1 1]
] 1 1 )
R iModerate: iModerate: iSevere: iModerate:
Peeler \ slope, \ slope, | slope. \ small stones.
{ small stones. { small stones. i i
] ] ] 1
] 1 ) 1
63mmmmmem e iSevere: | Severe: |Severe: |Severe:
Peeler { slope. | slope. { slope. i slope.
] ] 1 1
6u%: E E ; E
Pergelic Cryorthents.! | 1 ‘
] ] ] )
1 ‘ 1 )
Rock outcrop. ' ] i i
' 1 ] ]
| | | I
R ettt |Severe: iSevere: {Severe: {Severe:
Quander large stones. } large stones. { large stones, { large stones.
] ] 1
| ) |
1 ] 1

See footnote at end of table.

slope.
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TABLE 11,--RECREATIONAL DEVELOPMENT~-Continued

SOIL SURVEY

-
i
Soil name and i Camp areas Picnic areas Playgrounds Paths and trails
map symbol 1
)
-
]
'
Bfmmmmmmm—m—m——— {Severe: Severe: Severe: Severe:
Quander { large stones, large stones, large stones, large stones,
| slope. slope. slope. slope.
i)
t
67%: i
Rock outcrop. |
1
H
Cryoboralfs. i
68%:

Rock outcrop.
Cryoborolls.

6G%:
Rock outecrop.

Haploborolls.

T3*.

{Severe:
slope,
depth to rock.

iSevere:
depth to rock.

iSevere:
slope,
depth to rock,

{Moderate:
{ large stones.

iModerate:

! slope,

! large stones.
]

1

1

)Severe:

} slope.

]

i
{Moderate:
| percs slowly,
i slope.
1
1
(]

{Severe:

} slope.

'

]

iModerate:

i slope,

| small stones.
1]

]

]

{Severe:
| slope.

]

i

iModerate:

{ small stones.

|Severe:

i large stones.
!
1
]

See footnote at end of table.

Severe:
slope,
depth to rock.

Severe:
depth to rock.

Severe:
slope,
depth to rock.

Moderate:
large stones.

Moderate:
slope,
large stones.

Severe:
slope.

Moderate:
slope.

Severe:
slope.

Moderate:
slope,
small stones.

Severe:
slope.

Moderate:
small stones.

Moderate:
slope,
large stones.

Se
slope,

depth to rock,
small stones,

Severe:
slope,
depth to rock.

Severe:
slope,
depth to rock.

Severe:

e
large stones.

Severe:
slope,
large stones.

Severe:
slope,
large stones.

Severe:
slope.

Severe:
slope.
Severe:
slope,
small stones,
Severe:
slope,
small stones,

Severe:

small stones.
Severe:
slope,
1

i
i
1
1
]
1
1
1
i
i
i
)
i
}
L]
]
)
1
]
1
(]
I
i
|
i
|
]
i
]
]
(]
]
|
]
]
1
1
|
]
i
)
¥
]
]
b
1]
1
]
)
1
1
1
+
]
1
i)
)
1
]
|
|
4
]
i
1
]
)
|
1
3
i
]
1
1
)
(]
1
}
)
]
]
]
1
]
:
!
]
]
]
]
]
i
)
1)
]
]
1
t
i
]
]
i
i
]
1
]
1
]
i
1
1
1
1
1
1
I3
|
]
i
1
1
i
i large stones.
1)

]

Severe:
slope.

Slight.

Severe:
slope.

Moderate:
large stones.

Moderate:
large stones.

Severe:
slope,

Slight.

Moderate:
slope.

Moderate:
small stones,

Severe:
slope.

Moderate:
small stones.

Severe:
large stones.
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‘TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

T
]
Soil name and 1 Camp areas Pienic areas Playgrounds Paths and trails-
map symbol i
:
1
;
R et iSevere: Severe: Severe: ‘Severe:
Tine { slope, slope. slope, slope,
| large stones. large stones. large stones.
b
]
Blecmcccccccceccce e | Severe: Severe: Severe: Severe:
Tolman slope, slope, slope, slope,
large stones, depth to rock. large stones, large stones,
depth to rock. depth to rock.
85%:

Torriorthents.

Rock outcrop.

[

|
1

]
1
1
]
1
i
|
1
|
1
)
I
1
]
)
[}

Moderate:
slope,

Severe:
slope.

Moderate:
slope,
large stones.

Severe:
slope.

Severe:
slope,
depth to rock.

Moderate:
slope.

Severe:
slope.

Moderate:
percs slowly.

Moderate:
slope,
percs slowly.

Severe:
slope.

Moderate:
slope.

Severe:
slope.

Moderate:
slope,
large stones.

Severe:
slope.

Severe:
slope,
depth to rock.

Moderate:
slope.

Severe:
slope,

Moderate:
percs slowly.

Moderate:
slope,
percs slowly.

Severe:
slope.

e e e e e e . e e e s e = = o e . —— —————————— e —= | )

Severe:
slope.

Severe:
slope.

Severe:
slope,
large stones.
Severe:
slope,
large stones.
Severe:
slope,
depth to rock.
Severe:
slope.
Severe:
slope.
Moderate:
slope,
percs slowly.

Severe:
slope.

Severe:
slope.

Slight.

Severe:
slope.

Moderate:

large stones.

Severe:
slope.

Severe:
slope,

Slight.
Severe:

slope.

Slight.
Slight.

Severe:

e
slope.

* See description

of the map unit for composition and behavior characteristics of the map unit.
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Absence of an entry indicates that the

TABLE 12.--WILDLIFE HABITAT POTENTIALS

Fair
Fair
\Fair
\Fair

154

[See text for definitions of "good," "fair," "poor," and "very poor."

soil was not rated]
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Fair
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Fair
Fair
Fair

]
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|
1
|
b
3
1

NewComb====mwaee==)Poor
Rock outcrop.
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63---=eemeccecaeea~|Very poor
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Cryoboralfs.
69%:

Quander
Quander
67%:
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i
-|Poor
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Potential for habitat elements
T

Potential as habitat for--

Soil name and

1
Wild herbaceous|

s

T T
1 t
| i \ i i
map symbol | Grasses | i Coniferous | Shrubs i Woodland i Rangeland
\ and legumes | plants i plants ) i wildlife i wildlife
] 1 1 ] 1 1
-l i i ; i :'
) i i } i ]
85%: | i : | i )
Torriorthents. ; ] i H i
1 ) 1 1 (] 1
] 1 1 ¥ 1 )
Rock outcrop. } i i | |
(] 1 1 1 1 1
i ] 1 1 1 |
L e | Poor \Fair {Fair |Fair {Fair | -—-
Uinta i | ! ! ! !
] 1 1 1 1 1
+ 1 1 ] ] ]
L e tiatete iVery poor {Fair yFair {Fair |Fair i -——-
Uinta ' i ] ) i ]
+ ' 1 1 ] ]
[ ] [} ] 1 )
88, 89--cemeccmee- iVery poor {Fair 1Good |Fair iFair i ———
Upson i i i ! ; i
) i ; i i i
90-ccmmem e { Poor {Fair i - {Fair i - jFair.
Waybe | i | i H i
1 ) 1 1 ] '
1 ] ) 1 1 1
91, 92-=-mcccceaa {Poor {Good i -—— {Fair i -—- jFair,
Woodhall ] ) | | i |
1 1) ] ) ] (]
] ] ] ] 1 ]
93, QUeccacaaa -===={Poor {Good | -——— \Fair ! - {Fair,
Youga i i i i 1 i
1 1 1 1 ] (]
| 1 ) 1 1 1
e ke | Poor iGood i -—— |Fair i -—- {Fair.,
Youga ) ] i | ) |
] | 1 1 ] 1
] ] ( ] 1 ]
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13.--ENGINEERING INDEX PROPERTIES

Absence of an entry indicates that data were not estimated]
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TABLE 13.--ENGINEERING INDEX PROPERTIES--~Continued

Percentage passing

Classification

las-
icity
ndex

o P

T

Liqui
limi

|
i
(
'
'
)

200

T T
i )
, 4o i

sieve number--
10

1
t
(
1
|
1

USDA texture

Soil name and
map symbol

>

T
¥
i

88, 89=~--c-=eo-ua--| 0~18}Stony sandy loam|SM

In

SM-SC, SM

'
i
]
i
]
1
|
1
i
)
[l
)
[}
I

gravelly sandy
locam, coarse
sandy loam.
Weathered
bedrock.

]
1
]
1
1
{
]
1
|
i
]
1

118-36!Sandy loam,
36

Upson

85-100}85-100185-100{70-
185-100}85-100185-100185-

-5

0
5

90mmmmmmmmmmmmemmam

{Clay loame=me=u=
-1618ilty clay loam,

bedrock.

clay.
iUnweathered

16

Waybe

[}
1
i
1
|
I
'
t

1
1
'
- | -
)
1
1
1

)
1
|
1
]
1
]
1

0-12!L0aMm~=m=m==o===-}CL-ML, ML

[aRe]

170-9
170=7

60-80
7

I
I
I
b
|
)
'
1
1
i
]
[l
]
1
|
I
]
1
]
[l
'
[}
1
I
i
[l
|
]
1
]

5-95
5-75
75-90

|
(
(
I
!
I
(
i
1
i
!
1
1
1
|
|
)
1
{
t
'
1
|
H
1
I
1
t
|
|

80-95 17
75-90 17
75-95
75-90

'
]
\
\
:
i
|
.
I
1
i
|
)
]
|
]
!
)
3
]
)
]
]
i
1
3
1
1
)
)
|
]
i

0-15
-5

0-5
45-60
0

'
[}
1
1
1
i
4
1
'
I
i
1
'
1
)
1
'
1
|
]
[l
'
'
i
1
(
'
I
1
'
'
)
i

A-5

SM,
CL-ML,
SM-SC
L

jCL-ML
c

very
gravelly clay
gravelly

i loam,
} cobbly loam,
| very stony
i loam.
iUnweathered
E bedrock.
1
loam,
loam.

0
0-14L0aMmammmmmmm—m= ML,

12-30{Very stony clay
3

14-60)Clay loam,

|
¥
)
1
)
1
|
[}
'
)
]
1
'
I
|
1
i
1
3
i
)
]
1
1
[l
+
)
)
1
]
I
)
[}

Woodhall

93, 94, 95--emmn-m-
Youga

91, 92mmmmmmmmmmme

* See description of the map unit for composition and behavior characteristics of the map unit.
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Entries under "Erosion factors--T" apply to the entire

Absence of an entry indicates that data were not available or were not estimated)

TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
> means more than.

profile.

[The symbol < means less than;
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TABLE 14,--PHYSICAL AND CHEMICAL PROPERTIES OF S0ILS--Continued

Erosion
factors

{Shrink-swell

reaction | potential
1
|

Available | Soil

| Permeability
!
]

Clay <2mm

water

Depth

Soil name and
map symbol

capacity
In/in

2

0.32

|Highee=w-=e-=i 0.32

{Moderate-—---}

7.8
8.4

pH
7.4-
7.4

|
4
]
{

1
I
|
I

In/hr

-
[« 9

Boettcher--weaw-

26%;

27%:

5

0.15
0.20
0.15

5

0.20
0.28
0.28

]
1
{
|
1
I
|
[}
|
|
'
'
1

ILOWmemecccean
' LOWm=mm——m
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' LOW=mmmmmmm e
IModerate~=m~-

'LOWmmmm—————— |

8
8
.0
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y
0
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— — Qo
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i
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5
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|
)
1
1

(]

1

lLoWmmmm e e e
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'LOWm=wmmmmmem= |
1

L LOWmm—mmme =

8»40 0

o
aal
o

Moderate-----

o

779 789 99

VO VOO VY
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Q — w0 O OO oo —
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000

ok Rt

0000
11 ]

AZDQJ I~ O
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000
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——— —
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1
1
i
1
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Soil 1Shrink-swell

Available

TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SQILS--Continued
Clay <2mm

Soil name and

168

Depth

[ [Ta} [Te} n [Ta} ™ o [§V] [Te [Te} [Te} [1e} [Ta [Ta}
QOO N O3 00O Ol M~~~ 000 TN -AUN T O T o @ N nQ
™ Nr-e— MM NN ——r— M M g —— UMM MmN e N~ - ——
PN .« . PR PN « . .t .« .. PR [N . o . . PN PN
COO0O OO0 ©0OOO0O QOO OO 1 oo OO0 00O OO0 OO oo oo oo
b mm e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e
[ [ ] [ [ [} [ [ [ [ [ [ (] (I
[ (] [ B [ [ [ ] 11 (] [ [ [ (I ] 11
— [ (] [} [ [ [ [ 11 [ [ [ (] [
© ] (] [ B [ [ [ ] [ 11t [ [ (BN} [ [
-~ 1 (] (BRI | 1 [ ] ] [ | 1 [ 1t [ () [
o [ | 1o [ ] 1O ] 1 [ [ [ 1t [N (B [
[ [ (L) [T [ 18y [N [ [ [ 1 1t (B 1
[ 1 1 © [ [ 1@ [ B N] [ [ (] [ [ 1t
L [ ] (IR 1) [ | 1% [ ] [ [ L 1 [ [ (]
o P 1o 101 1 1O 1S [ 1 CC == [ 10 (K [
[ 22X 2T T2 = T2z 2T 2o 222 2 v ng X o0 ud X 22 3 4 2z
000 o o oo0o o0 0o 001 O 0 0 00 Ot A O mt - [o 3] oo [o 0] oo
23 A 4343 ad4aa axEo ax gJ311 aOgxTT JAxrxT a4 PO JO T | S |
[ MMM 0o 000 OO0 I © w© 0N MMo Mo T ;nm Mo ™Moo akaa]
e . . . - e . . .
o~ t~t~t~ O VWO VOYW O~ ) WV e~ S - o~~~ e~~~ [ o
LI = of 1 [ [ 111 1 [ ] 118 [ [ [ [ 1t (]
o Wer— Ow NN NN OT I —— 1 NININ ——— YO VOO [VoRVe — 0 -
@ . . PP « . .. . . . .
[ NWOWY WOWOW TITT TITT O~ [Vo Vo) T VWO OO~ NN nn [YolTel [VoXVe)
[
> NOo- ™~ OO\ O~ o — 0 OO0z O~—W POW VO O © =0 @ o
2 - — O o — oReNe) — OO0 —— N — - —0 o Oy — -—— — O — O — — — —
Pt POY . . . . . . .. .. .
VoA OO0 ©O o000 OoOo ©OOo i oo | 000 OO o0o oo oo oo oo
D TN t o 11 t [ [ 10 [ [ [ [ 11 o [
T ac] OO oW WVOYM OOM MMI AT | OON T WINTIT =IO E Vel o= O ©
x @ - OO — [oNeoN o] [eNole) - — [«ReoRo] —— — - - QO -0 —— - QO
[4} . . . . - . . . . .
OO0 00O 000 O0Oo0oO0 OO oo o0 OO0 OO OO oo oo oo
o o
OO0 00O OO Qo (¥ < OO VNN O - o - oo oo
. - . - . . . - O - O . - - . [aNe] - - - - - - O - O . - - .
E=4 B AR oV o VAR s VN Q UNINRVo RVo Y oV BENEVo R Vo I QU A VI S VRN BN SN = I | ANNO NOO oOO0O0O N [SVEY] o N ooy
I~ 1 [ [ (L [ RS (LY 11 11 (K 10 [ 1
Cl WOW WY 0O OO0 WVWI VWl OO0OA WVNO NUOW Vo 0o [a3Ve [YexVe]
Y B . . “ e e “ e e e . = . PP oo . . . . . . . .
COOC 00O AW NNY OO0 o . [YoRV¥e] OO + O .+« Ow ow N o oo
o o oo
NN~ BN OoN 000 o~ N o~ ~OoOWwn W 0O [oXe] o wn no
Pl NN VM Al - A UM M 1a3 NOT NTT e al— a ™M o
4] L] [ L] 10 11 [ [ [ 11 11 [ L L 1
ol B0 Co O cowv 0ol it 1o | oMNno ouwn oW oumn (o). 0o
—ONN NN e — o N am — AN M — — — - —
ovmo o no no O [=¥- ] VO W~ —0O O o o oo
W VO NNWO ANO NN — oy NO —TO TNO O — 0 [TagVe] — 0
o [ [ [ [ 1 10 1o [ Pt 11 [ 1 [ 1t
Hl O 0w OV OV O OO0ON OW OV~ OIF~— ON o own [eNe)
— o (3Y — [9Y] — = oy — — —
1 ] | | 1 ' 1 1 1 1 ] t '
| ] | 1 1 ] ' t t 1 ] t ]
] ! 1 1 1 ] f ] ] 1 1 ] !
] 1 1 ] ] ' 1 ] | 1 ] . ] . - 1 . .
— 1 1 t 1 3 | 1 ] 1 ] ] a. 1 ] o ] a. . o .
o ' ] ] 1 ] ] ] | 1 ] 1 o 1 » o ] [+ 2] [o] 7]
0 ' ] ] ] ] ] 1 1 1 ] 1 s 1 < s ] [ “
£ t o ~ ' ] | 1< ] t 1 ] 1 3] 1 o 3% ] o o~ O~
> [ = (= 1o 1o 1 1 c ] | \ L 2 1 oc  » 1 ) [ gl o
n [ » 1 © 1 © 10 [ 19 ] 1 > 1o = 0 > I 3 =3 1o > [ 3 [
1 - 1o 10 10 1 O [ ] () 1t E «—E o S — L o 1o o o] o o
Q 1> O - (= [~ - c m X to ¥e] 'O N0 WO m o 0o Volko] ¥l o
« 1o T > t v 1 w0 wn © [Tale] [ [Valke] (] n O 3] X o~ o> M O C X [o] X [¢]
E 1 @© © [ 1 € > [ [N 1~ z -~ 3] ] T [3) [ .0 > e O >
[ - 1o 1o - > - @ [ -~ 0 (=] ~0 x O o -0 = OO o -3 = O L w0 [
T 3 0w oA o a o= T = ns= - = o=z O= a o Ta @ Ng ~® O ox O
Ed = ar =r [re [Ta} T3} [Te n [Ta) e} Vel [Ve} Vel Vel ¥

See footnote at end of table.



169

Erosion

[
3

TABLE 14,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued

GRAND COUNTY AREA, COLORADO

[
n
I
o
Py A
o
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0n »
1o
X0
<P
-0
Lo
<
(72}
=4
o
~
ey
o
vy @
o
<
] >
—~ o
O 5
© © O
-~ ©
- 0
@© = @©
> 33
<
>
o
p
—
o
o
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E
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©
—t
[
°
»
a,
[
a

Soil name and
map symbol

2
2

a TN W~ M n o
o™ N o

0.28

{LoW-nmmonmmn] 0.32

0.28
0.32

]
]
I
]
1
|
t
|
]
1
]
1
]
1
]
1
|
|
b
1

{Higheeeaaa-ax
JLoWescemccanax
iModerate-=---

|
[}

|LOWmmmmmem e
{Low==mmmcemem
{Moderate~----

[l
1

LoWeemmemana
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued

1 | ' | i 1 ] Erosion
Soil name and | Depth i Clay <2mm [Permeability! Available | Soil }Shrink-swell | factors
map symbol i H i 1 water | reaction | potential | ]
i 1 | | __capacity | ) | K ) T
] In 1 Pct j In/hr 1 In/in 1 pH i T I
) - | - ] D ] - ] ) | ]
| 1 i | i 1 V 1
93, 94, 95-c-mm-- ! 0-14 i 15-35 { 0.6-2.0 { 0.10-0.18 | 6.1-7.8 |LOoW~m—----—-- j 0.24 | 5
4-60 i 20-35 i 0.2-0.6 i 0.12-0.18 | 6.1-7.8 |Moderate----- i 0.20 |
1 { 1 ] ] ]
[} ] ) ] 1 ]

Youga i 1
1

*# See description of the map unit for composition and behavior characteristics of the map unit.
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Absence of an entry indicates that the feature is not a concernl

TABLE 15.--SO0IL AND WATER FEATURES

GRAND COUNTY AREA, COLORADO
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TABLE 15.--SOIL AND WATER FEATURES--Continued

Concrete

Risk of corrosion

Uncoated steel

Potential
frost action

T
1
'
s |
"
1

Hardnes

e s ——]

Bedrock

Depth

Hydrologic
group

Soil name and
map symbol

Low.
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)
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See footnote at end of table.
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GRAND COUNTY AREA, COLORADO

TABLE 15.--SOIL AND WATER FEATURES--Continued

Risk of corrosion

Bedrock

Concrete

Uncoated steel

Potential
frost action
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% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 16.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series]

T
'
Soil name ) Family or higher taxonomic class
]
+

1

i
Aaberge--ccecccccaacccanoux } Fine, montmorillonitic Borolliec Vertic Camborthids
ANViKeemmmm e cccccacc e e } Fine-loamy, mixed Boralfic Cryoborolls
Benteen-c—weececcccnaccaaa- | Fine-loamy, mixed Argic Pachic Cryoborolls
BinCo=--=ceccnccccn s neaa ! Fine, montmorillonitic Borollic Vertic Camborthids
Boettchere--ceeccaccnacaaa- i Fine, montmorillonitic Borollic Haplargids
BrossS--=--ceccrcccanaaa- -} Loamy-skeletal, mixed Pergelic Cryumbrepts
Cebongew-wcmmrsccnncaccana } Fine, montmorillonitic Boralfic Cryoborolls
Cimarrone=eecccecccccaas ~--} Fine, montmorillonitic Argic Vertic Cryoborolls
Clayburn----- B et P } Fine-loamy, mixed Argic Pachic Cryoborolls
Cowdreymeemermmccnnacacen- | Fine, montmorillonitic Typie Cryoboralfs
Dahlquistececcowecccacnaax { Loamy-skeletal, mixed Borollic Haplargids
Forellge-cemoccccmacccnana { Fine-loamy, mixed Borollic Haplargids
Friscom=mc-cmcccnacccccaaa- } Loamy-skeletal, mixed Typic Cryoboralfs
Gatewaye-meecmcocccnn e ! Fine, montmorillonitic Typic Crycboralfs
Grenadier--e-cceccaccccnaua- | Loamy-skeletal, mixed Dystric Cryochrepts
Harshaeemewececrcccccncaccna" i Fine-loamy, mixed Borollic Haplargids
Irigulec-seccecce e eaea | Loamy-skeletal, mixed Lithic Cryoborolls
Lake Creeke=--cccorecanaua i Loamy-skeletal, mixed Typic Cryoboralfs
Leadville-cemormccenncnacan { Loamy-skeletal, mixed Typic Cryoboralfs
Leavittem—mccccccccancaaaa { Fine-loamy, mixed Argic Cryoborolls
Leighcan-e-ecwcccccacaccaaa | Loamy-skeletal, mixed Dystric Cryochrepts
LymansonNe--ecee—cecaaccaaax \ Fine-loamy, mixed Argic Cryoborolls
Mayoworthee-ececcaccccaa-o { Fine, montmorillonitic Argic Cryoborolls
Meredith--eccecccccccac—uaa- | Loamy-skeletal over fragmental, mixed Pergelic Cryumbrepts
Mirrore-e--c-ceccccrwucccnuaa | Loamy-skeletal, mixed Pergelic Cryumbrepts
Mordececcemcccarmcccrnnmcae \ Fine, montmorillonitic Boralfic Cryoborolls
Mulstay==--coccccmnccccaax | Fine, montmorillonitic Borollic Haplargids
Newcomb=eeccacccnacacaaaaa } Sandy-skeletal, mixed Alfic Cryochrepts
Peeler---mecccccccccccaaua \ Fine-loamy, mixed Typic Cryoboralfs
Quander-==eeececcacccamnaax { Loamy-skeletal, mixed Argic Cryoborolls
Rogert---ce-cccccm—cacaaaaa { Loamy-skeletal, mixed Lithic Cryoborolls
RoXale-==mcmcccea— ———————— i Loamy, mixed (calcareous), shallow Typic Cryorthents
SCOUtmmmmm e e e e nae \ Loamy-skeletal, mixed Typic Cryochrepts
Stunner--cececcmcccccaeaa { Fine-loamy, mixed Borollic Haplargids
Sudduthe—meecaccccccccccnaa } Fine, montmorillonitic Argic Pachic Cryoborolls
Tampeeeecemcccccaccccmeeaes { Fine-loamy, mixed Typic Cryoborolls
Tin@e-mecormceccecc e { Sandy-skeletal, mixed Typic Cryoborolls
Tolman-=eee-ceccrmcocnawaax { Loamy-skeletal, mixed Lithic Argiborolls
Uintae-=eccencccccncncccnaaa { Fine-loamy, mixed Typic Cryoboralfs
UpSONeceemccccccccccncaaae { Coarse-loamy, mixed, nonacid Typic Cryorthents
Waybeememmmmecccccecccce e | Clayey, mixed (calcareous), shallow Typic Cryorthents
Woodhalle=eememcaccaccnnaax i Loamy-skeletal, mixed Argic Cryoborolls
Yougawemmrmmcmrmmecm—a—a e } Fine-loamy, mixed Argic Cryoborolls
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