





How To Use This Soil Survey

General Soil Map

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

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

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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sheet. Note the map unit
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area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

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



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Natural Resources Conservation Service (formerly the Sail
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, handicap, or age.

Major fieldwork for this soil survey was completed in 1987. Soil names and
descriptions were approved in 1988. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1987. This survey was
made cooperatively by the Natural Resources Conservation Service, the Bureau
of Land Management, the Forest Service, and the Oregon Agricultural
Experiment Station. The survey is part of the technical assistance furnished to
the Baker Valley, Burnt River, Eagle Valley, and Keating Soil and Water
Conservation Districts.

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

Cover: Foreground — alfalfa on Goodrich gravelly loam, 2 to 7 percent slopes; background
— east side of the Elkhorn Mountain Range
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66D—Hankins very cobbly loam, 12 to 35 percent
northslopes ............. o i it
67C—Hankins complex, 2 to 12 percent slopes .. ...
68C—Harlow extremely stony clay loam, 3 to 12
percentslopes ............ ... .ol
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119D—O0xman silt loam, 12 to 35 percent south
SIOPES ..
120D—Oxman-Xeric Torriorthents silt loams,
12 to 35 percent south slopes ...............
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percentnorth slopes........................
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percent south slopes .......................
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SIOPES .. e
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percentnorth slopes........................
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Foreword

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

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

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

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

Jack P. Kanalz
State Conservationist
Soil Conservation Service
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BAKER COUNTY AREA is in the northeastern part of
Oregon. Baker City, the county seat, has a population
of about 9,500. The survey area is 1,345,100 acres.
Private land makes up about 944,100 acres, or about
1,475 square miles. Of the public lands, 365,000 acres
is managed by the U.S. Bureau of Land Management
and 36,000 acres by the U.S. Forest Service.

The survey area is mainly that part of Baker County
that is not in the Wallowa-Whitman National Forest, but
the survey area does include National Forest land in the
Dooley Mountain area. This survey is an update to the
soil survey of Baker Area published in 1941 (24).

The average annual precipitation in the Baker County
Area ranges from 9 to 40 inches. Elevation ranges from
1,800 feet at the Snake River to over 8,000 feet in the
Blue Mountains. The survey area is mainly in the Upper
Snake River Lava Plains and Hills Major Land Resource
Area (MLRA), but the higher elevation forestland is in
the Northern Rocky Mountains MLRA and part of the
survey area northeast of Richland is in the Palouse and
Nez Perce Prairies MLRA (28).

About two-thirds of the survey area is rangeland, and
livestock grazing is the primary land use. An additional
one-sixth of the area is forest that mainly is used as a
source of timber and for summer livestock grazing. Most
of the remaining area is cropland and pasture. The
main crops are hay and pasture and small grains. Most

of the cropland and pasture is irrigated by gravity flood
systems or gravity sprinkler systems.

General Nature of the Survey Area

This section briefly describes the survey area’s
history; physiography, relief, and drainage; and climate.

History

Between 1842 and 1847 many immigrants on their
way to the Willamette Valley followed the old Oregon
Trail across the survey area. The first settlement in the
area, a mining camp at Sumpter, was established in the
early 1850’s by miners seeking gold in the Blue
Mountains. Prospecting in that area began after the first
gold rush in California had partly subsided. The
discovery of gold at Griffins Gulch, west of Baker City,
in 1861 brought a great influx of settlers the following
year. A large settlement was made at Auburn. By this
time an extensive camp had been established at
Sumpter, and smaller settlements had been made near
other placer mines.

Baker County was organized in 1862. Two years
later Union County was formed from a part of northern
Baker County, and in 1887 Malheur County was formed
from a part of southern Baker County. Farming began in



1863 to supply produce for the miners, but most other
supplies were hauled over the Blue Mountains from
Umatilla on the Columbia River. Hauling continued until
1883, when rail traffic was opened by the Oregon-
Washington Railroad & Navigation Co., now part of the
Union Pacific system.

Farming began in Sumpter Valley in 1863 and from
there spread to Baker City and other valleys. In early
years farming was intermittent because gold mining was
of first interest; many settlers divided their time between
mining and farming. At first, the farming mainly
consisted of raising livestock, but potatoes, other
vegetables, grains, and hardy fruits were soon planted
to meet the growing demand in the mining camps.

Agricultural development was gradual for the first 20
years after settlement began. The range was stocked
with cattle and sheep, irrigation ditches were dug, and
the more accessible land was brought under cultivation.
Much native grass was cut for hay. Many cattle and
horses were driven from the area to replace Texas
longhorns on the Montana range. Many finished beef
cattle were driven to Winnemucca, Nevada, for
shipment to Omaha, Nebraska, and a few were driven
to Portland, Oregon. Crops and farm produce were
grown mostly for local consumption because adequate
transportation to outside markets was lacking. After
construction of the railroad in 1883, agricultural
development was fairly rapid.

Since the Dust Bowl! of the 1930’s, interest in soil
conservation in the area has increased. In 1941, the
Keating Soil and Water Conservation District (SWCD)
was organized. It is the fifth oldest SWCD in Oregon.
This was followed in 1944 by the Eagle Valley SWCD,
in 1947 by the Baker Valley SWCD, and in 1949 by the
Burnt River SWCD.

Physiography, Relief, and Drainage

The survey area is made up of six large valleys
separated by rangeland and higher mountainous areas.
The valleys are Baker, Burnt River, Eagle, Lower
Powder, Pine, and Sumpter. The valleys and adjoining
terraces and fans cover about 215,216 acres, or 16
percent of the survey area; the intervening rangelands
cover about 901,217 acres, or 67 percent; and the
higher elevation forestlands cover about 228,667 acres,
or 17 percent of the survey area.

The Baker, Lower Powder, and Sumpter Valleys are
drained by the Powder River or its tributaries. Pine
Valley is drained by Pine Creek, which flows east into
the Snake River. Eagle Valley is drained by Eagle
Creek, which flows into the Powder River and flows
southeast into the Snake River near Brownlee
Reservoir. The Burnt River drains the Burnt River Valley
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and flows southeast into the Snake River near
Huntington.

Most of the valley bottom land is moderately well
drained to poorly drained and has a high water table in
the spring and early summer. A few areas of Baker
Valley and the Lower Powder Valley have salt-affected
soils. The accumulations of salt are directly related to
the low rainfall in the area, the high rate of evaporation,
and the high water table.

Baker County is bordered on the west by the Elkhorn
Ridge of the Biue Mountains, on the north by the
Wallowa Mountains, and on the east by the Snake
River Canyon. The higher areas are steep, rugged, and
mainly forested. Other mountainous areas in the county
include Big Lookout Mountain, Little Lookout Mountain,
Dooley Mountain, and Pedro Mountain, all south of
Baker City.

The geology of the mountains is variable. The
Elkhorn Ridge west of Baker City is mainly argillite and
other metamorphics, and northwest of Baker City is
mainly quartz diorite and related granitic rocks. Dooley
Mountain is largely volcanic breccias and rhyolite. Big
Lookout Mountain is granite, basalt, and limestone.

In the eastern part of the survey area, which is
dominantly gently sloping to steep rangeland, the rocks
are mainly basalt, argillite, greenstone, and granite. The
rock types in the southern part of the survey area are
mainly basalt, greenstone, limestone, schist, and
lacustrine sediments.

Materials from the rocks have been transported by
streams and have contributed to the soil material in the
valleys.

Climate

Prepared by the National Climatic Center, Asheville, North
Carolina.

The Rocky Mountains partly shield the survey area
from strong arctic winds, so winters there are cold but
generally not severe. In summer, the mountains partly
block the winds off the Pacific Ocean and the days are
hot, but the nights are fairly cool. Precipitation in
summer is scant in all but the mountainous areas, but
during the cooler parts of the year precipitation is
adequate for irrigated small grains and for rangeland.
The snowpack at high elevations supplies irrigation
water for intensive agriculture in parts of the lowlands.

The climate tables provide information recorded at
Baker, Halfway, and Huntington in the period 1951-81.
Table 1 gives data on temperature and precipitation.
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 at Baker, Halfway,
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and Huntington is 30, 27, and 32 degrees F,
respectively. The average daily minimum temperature is
21 degrees at Baker, 17 degrees at Halfway, and 24
degrees at Huntington. The lowest temperature on
record, -33 degrees, occurred at Halfway on January
22, 1962. In summer, the average temperature is 75
degrees at Huntington and 65 degrees at Baker and
Halfway. The average daily maximum temperature in
summer is 82 degrees at Baker, 85 degrees at Halfway,
and 91 degrees at Huntington. The highest recorded
temperature, which occurred at Huntington on July 19,
1960, is 113 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is 12 inches at Baker,
22 inches at Halfway, and 13 inches at Huntington. Of
this, 50 percent at Baker and 30 percent at Halfway and
Huntington usually fall in April through September, the
growing season for most crops. The heaviest 1-day
rainfall during the period of record was 7 inches at
Baker on March 2, 1957. Thunderstorms occur on about
15 days each year, and most occur in summer.

The average seasonal snowfall is 26 inches at Baker,
62 inches at Halfway, and 25 inches at Huntington. The
greatest snow depth at any one time during the period
of record was 30 inches at Baker, 48 inches at Halfway,
and 21 inches at Huntington. On an annual average of
15 days at Baker, 52 days at Halfway, and 71 days at
Huntington, at least 1 inch of snow is on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is
about 50 percent. Humidity is higher at night, and the
average at dawn is about 70 percent. The sun shines
85 percent of the time in summer and 45 percent in
winter. The prevailing wind is from the southeast.
Average windspeed is highest, 10 miles per hour, in

spring.

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a discussion
of their suitability, limitations, and management for
specified uses. Soil scientists observed the steepness,
length, and shape of the slopes; the general pattern of

drainage; the kinds of crops and native plants; and the
kinds of bedrock. They dug many holes to study the sall
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil -
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biologic activity.

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

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

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

While the soil survey was in progress, samples of
some of the soils in the area were collected for
laboratory analyses and for engineering tests. Soil



scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of
the soils were field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations were modified to fit
local conditions, and some new interpretations were
developed to meet local needs. Data were assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels
of management were assembled from farm records and
from field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
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and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can state
with a fairly high degree of probability that a given soil
will have a high water table within certain depths in
most years, but they cannot predict that a high water
table wili always be at a specific level in the soil on a
specific date.

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



General Soil Map Units

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

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

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

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

Map Unit Descriptions

Warm, Dry, Nearly Level Soils on Flood Plains and
Low Terraces

1. Wingville-Baldock-Balm

Deep, poorly drained and somewhat poorly drained silt
loams and loams that formed in mixed alluvium

This map unit consists of soils on broad flood plains
and low alluvial terraces adjacent to the Burnt and
Powder Rivers, Eagle Creek, and the Baldock Slough.
Slope is 0 to 3 percent. The native vegetation is mainly
sedges, rushes, grasses, and shrubs. Elevation is 2,000
to 3,600 feet. The average annual precipitation is 9 to
12 inches, the average annual air temperature is 45 to

51 degrees F, and the average frost-free period is 110
to 140 days.

This unit makes up about 3 percent of the survey
area. It is about 50 percent Wingville soils, 25 percent
Baldock soils, and 10 percent Balm soils. The rest is
soils of minor extent.

Wingville soils are subject to rare flooding and are
somewhat poorly drained. They have a surface layer of
biack and very dark brown silt loam and a substratum of
light brownish gray silt loam and olive gray, stratified
alluvium. These soils are on low, broad alluvial terraces.

Baldock soils are occasionally flooded and poorly
drained. They have a surface layer of very dark grayish
brown silt loam and a substratum of dark gray silt loam.
These soils are in old meander channels and
depressional areas on flood plains.

Balm soils are subject to rare flooding and are
somewhat poorly drained. They have a surface layer of
very dark brown loam and silt loam and a substratum of
olive gray, stratified alluvium. These soils are on flood
plains adjacent to rivers and streams.

Of minor extent in this unit are the poorly drained
Boyce and Wingdale soils. Boyce soils are in
depressions adjacent to the Balm soils, and Wingdale
soils are in depressions adjacent to the Wingville soils.

The soils in this unit are used mainly for irrigated hay
and pasture. The unit also provides habitat for many
kinds of wildlife. In the areas used for hay and pasture,
the main limitation is a high water table. The soils are
poorly suited to homesite development because of the
high water table and the hazard of fiooding.

2. Baker-Powval

Deep and moderately deep, well drained silt loams that
formed in alluvium

This map unit consists of soils on low alluvial
terraces, mainly in Baker and Eagle Valleys. Slope is 0
to 7 percent. The native vegetation is mainly grasses
and shrubs. Elevation is 2,000 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free season is 110 to 140 days.



This unit makes up about 4 percent of the survey
area. It is about 50 percent Baker soils and 30 percent
Powval soils. The rest is soils of minor extent.

Baker soils are well drained and moderately deep.
They have a surface layer of very dark grayish brown
silt loam and a subsoil of brown loam over a duripan at
a depth of 20 to 40 inches.

Powval soils are well drained and deep. They have a
surface layer of very dark grayish brown silt loam, a
subsoil of dark grayish brown silt loam, and a
substratum of dark gray silt loam.

Of minor extent in this unit are the moderately well
drained and well drained Cumulic Haploxerolls and the
well drained Jett soils. These soils are on low terraces
adjacent to streams.

The soils in this unit are used mainly for hay and
pasture, crop production, and homesite development.
The unit also provides habitat for many kinds of wildlife.
In the areas used for hay and pasture or for crop
production, the main limitation is the limited rooting
depth caused by a cemented duripan in the Baker soils.
In the areas used for homesite development, the main
limitations are the depth to a cemented duripan and a
potential for frost action in the Baker soils and wetness
and the potential for frost action in the Powval soils.

3. Haines-Umapine-Stanflow

Deep and moderately deep, moderately well drained,
somewhat poorly drained, and poorly drained, salt-
affected silt loams that formed in mixed alluvium

This map unit consists of salt-affected soils on low
alluvial terraces and flood plains, mainly in Baker
Valley. A few small areas are in the Lower Powder
River Valley and Eagle Valley. Slope is 0 to 2 percent.
The native vegetation is mainly salt-tolerant grasses
and shrubs. Elevation is 2,000 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 110 to 140 days.

This unit makes up about 2 percent of the survey
area. It is about 40 percent Haines soils, 25 percent
Umapine soils, and 15 percent Stanflow soils. The rest
is soils of minor extent.

Haines soils are deep and poorly drained. They have
a surface layer and subsoil of dark grayish brown silt
loam and a substratum of grayish brown silt loam.
These soils are subject to rare flooding in spring. They
are on flood plains.

Umapine soils are deep and somewhat poorly
drained. They have a surface layer of light gray silt
loam and a substratum of very pale brown silt loam.
These soils are subject to rare fiooding in spring. They
are on low terraces.
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Stanflow soils are moderately deep to a weakly
cemented hardpan and are moderately well drained.
They have a surface layer and subsoil of dark grayish
brown silt loam. Depth to the hardpan is 20 to 40
inches. These soils are on low terraces.

Of minor extent in this unit are the deep, poorly
drained Baldock and Burkemont soils. These soils are
subject to rare flooding in spring. They are on low
terraces.

The soils in this unit are used mainly for irrigated hay
and pasture. The unit also provides habitat for many
kinds of wildlife. In the areas used for hay and pasture,
the main limitations are a high water table and a high
content of sodium. This unit is poorly suited to crop
production because of the high content of sodium in the
upper soil layers (fig. 2). The unit also is poorly suited
to homesite development because of the high water
table and the hazard of flooding.

Cool, Moist, Nearly Level Soils on Fiood Plains and
Low Terraces

4. Langrell-Hershal-Catherine

Deep, well drained, somewhat poorly drained, and poorly
drained silt loams, gravelly loams, and very cobbly loams
that formed in mixed alluvium

This map unit consists of soils on broad flood plains
and low outwash terraces in areas in Pine Valley near
Halfway. The soils in this unit are subject to rare
flooding in spring. Slope is 0 to 3 percent. The native
vegetation is mainly grasses, shrubs, and scattered
conifers and hardwoods. Elevation is 2,300 to 3,400
feet. The average annual precipitation is 18 to 22
inches, the average annual air temperature is 45 to 50
degrees F, and the average frost-free period is 110 to
130 days.

This unit makes up about 1 percent of the survey
area. It is about 25 percent Langrell soils, 20 percent
Hershal soils, and 20 percent Catherine soils. The rest
is soils of minor extent.

Langrell soils are well drained. They have a surface
layer of very dark grayish brown gravelly and very
cobbly loam, a subsoil of dark brown gravelly and
extremely cobbly loam, and a substratum of dark brown
stony sandy loam. These soils are on low, broad
outwash terraces.

Hershal soils are poorly drained. They have a
surface layer of very dark brown silt loam and a
substratum of stratified, sandy and gravelly material.
These soils are on flood plains.

Catherine soils are somewhat poorly drained. They
have a surface layer of black silt loam and a substratum
of very dark grayish brown silt loam and fine sandy
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Figure 2.—Reclamation of alkali soil in the Haines-Umapine-Stanflow unit.

loam. These soils are on flood plains.

Of minor extent in this unit are the well drained
Applegate, Halfway, and La Grande soils. These soils
are on low terraces and foot slopes adjacent to the
flood plains in Pine Valley.

The soils in this unit are used mainly for irrigated hay
and pasture (fig. 3). Some areas of the Catherine soils
are used for small grain. The Langrell soils are used for
limited homesite development. The unit also provides
habitat for many kinds of wildlife. In the areas used for
hay and pasture, the main limitations are a low
available water capacity in the Langrell soils and a high
water table in the Hershal and Catherine soils. If the
Catherine soils are used for small grain, the main
limitation is the high water table. If the Langrell soils are
used for homesite development, the main management
concerns are the hazard of flooding and a moderate
potential for frost action.

5. Damore-Silvies-Sumpley

Deep, somewhat poorly drained and poorly drained silt
loams that formed in alluvium

This map unit consists of soils on flood plains at high
elevations, mainly in Sumpter Valley and near Unity.
Slope is 0 to 3 percent. The native vegetation is mainly
grasses and sedges. Elevation is 3,700 to 5,000 feet.
The average annual precipitation is 12 to 25 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 90 days.

This unit makes up about 1 percent of the survey
area. It is about 30 percent Damore soils, 25 percent
Silvies soils, and 20 percent Sumpley soils. The rest is
soils of minor extent.

Damore soils are somewhat poorly drained. They
have a surface layer of very dark brown silt loam, a
subsoil of dark yellowish brown silty clay loam and
brown silty clay, and a substratum of olive brown



Soil Survey

Figure 3.—lIrrigated hay and pasture in the Langrell-Hershall-Catherine unit.

gravelly clay. These soils are occasionally flooded in
spring and early summer.

Silvies soils are poorly drained. They have a surface
layer of black silt loam and a substratum of very dark
grayish brown silty clay and clay. These soils are
occasionally flooded in spring and early summer.

Sumpley soils are somewhat poorly drained. They
have a surface layer of very dark gray silt loam, a
subsoil of dark grayish brown loam, and a substratum of
stratified, gravelly alluvium. These soils are occasionally
flooded in spring and early summer.

Of minor extent in this unit are the poorly drained
Stovepipe soils and Typic Xerorthents (areas of mine
tailings). Stovepipe soils are mapped in complex with
the Sumpley soils. Typic Xerorthents are in areas
adjacent to the Sumpley and Stovepipe soils in Sumpter
Valley.

The soils in this unit are used mainly for hay and
pasture. The unit also provides habitat for many kinds

of wildlife. In the areas used for hay and pasture, the
main limitation is a high water table in spring. The soils
are poorly suited to homesite development because of
the high water table and the hazard of flooding.

Warm, Dry, Gently Sloping to Steep Soils on
Terraces, Fans, and Hills

6. Hyall-Barnard-Simas

Moderately deep and deep, well drained silt loams,
cobbly silt loams, gravelly silty clay loams, and very
gravelly clay loams that formed in mixed alluvium

This map unit consists of soils on old terraces and
terrace side slopes adjacent to Eagle Valley near
Richland. Slope is 2 to 60 percent. The native
vegetation is mainly bunchgrasses and shrubs.
Elevation is 2,300 to 3,500 feet. The average annual
precipitation is 9 to 12 inches, the average annual air
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temperature is 45 to 51 degrees F, and the average
frost-free period is 100 to 140 days.

This unit makes up about 2 percent of the survey
area. It is about 30 percent Hyall soils, 25 percent
Barnard soils, and 20 percent Simas soils. The rest is
soils of minor extent.

Hyall soils are deep over bedrock and moderately
deep to consolidated gravelly alluvium. They have a
surface layer of very dark brown very gravelly clay
loam, a subsoil of dark brown very gravelly and
extremely gravelly clay, and a substratum of gravelly
consolidated alluvium. These soils are on south- and
west-facing side slopes on terraces. Slope is 12 to 60
percent.

Barnard soils are moderately deep to a duripan. They
have a surface layer of very dark grayish brown silt
loam and a subsoil of brown silty clay over an indurated
duripan. In a few areas they have a cobbly surface
layer. These soils are on terraces. Slope is 2 to 20
percent.

Simas soils are deep. They have a surface layer of
dark grayish brown gravelly silty clay loam and a
subsoil of dark brown clay. These soils are on north-
and east-facing side slopes on terraces. Slope is 12 to
60 percent.

Of minor extent in this unit are Hibbard and Rockly
soils and Badland. Hibbard and Rockly soils are at the
higher areas on the top of terraces. Badland is mapped
in complex with the Hyall soils on steep, south-facing
slopes.

The soils in this unit are used mainly for livestock
grazing. Some areas of the Barnard soils are used for
irrigated hay and pasture. The unit also provides habitat
for many kinds of wildlife. In the areas used for
livestock grazing, the main limitation is the slope of the
Hyall and Simas soils. If the Barnard soils are used for
hay and pasture, the main limitation is the depth to an
indurated duripan and the slope. If the Barnard soils are
used for homesite development, the main limitations are
the depth to an indurated duripan, slow permeability,
and the slope. The Hyall and Simas soils are poorly
suited to homesite development because of the slope.

7. Virtue-Poall-Encina

Deep and moderately deep, well drained silt loams,
gravelly silt loams, and very fine sandy loams that
formed in lacustrine sediments

This map unit consists of soils on terraces, fans, and
hills, mainly in the Virtue Flat Area and between Durkee
and Huntington in the southern part of the survey area.
Slope is 2 to 50 percent. The native vegetation is
mainly bunchgrasses, forbs, and shrubs. Elevation is
2,200 to 4,000 feet. The average annual precipitation is

9 to 12 inches, the average annual air temperature is
45 to 52 degrees F, and the average frost-free period is
110 to 140 days.

This unit makes up about 10 percent of the survey
area. It is about 40 percent Virtue soils, 15 percent
Poall soils, and 15 percent Encina soils. The rest is
soils of minor extent.

Virtue soils are moderately deep to a duripan. They
have a surface layer mainly of dark brown silt loam and
a subsoil of dark yellowish brown silty clay loam and
loam over an indurated duripan. In some areas the
surface layer is gravelly silt loam. These soils are on
terraces and fans. Slope is 2 to 12 percent.

Poall soils are deep. They have a surface layer of
dark brown very fine sandy loam and a subsoil of dark
brown clay over dark yellowish brown very fine sandy
loam. These soils are on hills. Slope is 2 to 40 percent.

Encina soils are deep. They have a surface layer of
very dark grayish brown gravelly silt loam and a subsoil
of dark brown clay over yellowish brown silty clay loam
and silt loam. These soils are on terraces. Slope is 2 to
50 percent.

Of minor extent in this unit are the well drained
Legler, Nagle, and Oxman soils, Xeric Torriorthents,
and Aridic Haploxerolls. Legler soils are deep. They are
in incised areas adjacent to the Virtue soils. Nagle soils
are deep. They are on north-facing slopes adjacent to
the Encina soils. Oxman soils are moderately deep.
They are on dissected fan terraces. Xeric Torriorthents
are very shallow to deep. They are on terrace
escarpments. They are mapped in complex with the
Poall and Oxman soils. Aridic Haploxerolls are deep.
They are in alluvial deposits on fans.

The soils in this unit are used mainly for livestock
grazing. The Virtue and Encina soils are used for
limited hay and pasture production. The unit also
provides habitat for many kinds of wildlife. In the areas
used for livestock grazing, there are no major
limitations. If the Virtue and Encina soils are used for
hay and pasture, the main limitations are the depth to
an indurated duripan in the Virtue soils and the slope of
both soils.

Cool, Moist, Nearly Level to Steep Soils on Terraces,
Fans, and Hills

8. Marack-Campcreek-Skullgulch

Deep, well drained silt loams, very gravelly loams, silty
clay loams, gravelly silty clay loams, and very gravelly
silty clay loams that formed in mixed alluvium and
lacustrine sediments

This map unit consists of soils on old terraces and
terrace side slopes. These soils are mainly in the
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southwest part of the survey area, near Unity. Slope is
2 to 60 percent. The native vegetation is mainly
bunchgrasses and shrubs. Elevation is 3,800 to 4,700
feet. The average annual precipitation is 9 to 16 inches,
the average annual air temperature is 40 to 45 degrees
F, and the average frost-free period is 60 to 90 days.

This unit makes up about 6 percent of the survey
area. It is 40 percent Marack soils, 20 percent
Campcreek soils, and 15 percent Skullgulch soils. The
rest is soils of minor extent.

Marack soils have a surface layer of very dark
grayish brown gravelly silty clay loam and a subsoil of
brown clay over yellowish brown very gravelly loam.
The depth fo lacustrine sediments is 40 to 60 inches. In
some areas the surface layer is very gravelly silty clay
loam or silt loam. These soils formed in lacustrine
sediments on low terraces. Slope is 2 to 40 percent.
The average annual precipitation is 9 to 12 inches.

Campcreek soils have a surface layer of very dark
grayish brown very gravelly loam and a subsoil of dark
yellowish brown and dark brown clay. They are on
south- and west-facing side slopes on terraces. They
formed in old alluvium. Slope is 12 to 60 percent. The
average annual precipitation is 12 to 16 inches.

Skullgulch soils have a surface layer of very dark
grayish brown silt loam and a subsoil of dark yellowish
brown and dark brown clay. In some areas the surface
layer is silty clay loam. These soils are on north- and
east-facing side slopes on terraces. They formed in old
afluvium. Slope is 7 to 60 percent. The average annual
precipitation is 12 to 16 inches.

Of minor extent in this unit are the well drained
Burntriver, Rastus, and Wahstal soils and a few small
areas of Badland. Burntriver soils are deep. They are
adjacent to the Marack soils on low terraces. Rastus
soils are moderately deep to a duripan. They are on
terrace tops above the Campcreek and Skullgulch soils.
Wahstal soils are shallow to a duripan and are very
cobbly. They are on terrace tops adjacent to the Rastus
soils.

The soils in this unit are used mainly for livestock
grazing. The unit also provides habitat for many kinds
of wildlife. In the areas used for livestock grazing, the
main limitation is the slope of the Campcreek and
Skullguich soils.

9. McEwen
Deep, well drained silt loams that formed in mixed

alluvium

This map unit consists of soils on old terraces and
terrace side slopes, mainly in the western part of the
survey area, near Sumpter Valley. Slope is 2 to 20
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percent. The native vegetation is mainly coniferous
trees. Elevation is 3,900 to 4,400 feet. The average
annual precipitation is 16 to 24 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 90 days.

This unit makes up about 1 percent of the survey
area. It is about 80 percent McEwen soils. The rest is
soils of minor extent.

McEwen soils have a surface layer mainly of dark
brown silt loam, a subsoil of dark reddish brown clay
loam, and a substratum of dark reddish brown
extremely gravelly loam. In some areas the surface
layer is gravelly silt loam.

Of minor extent in this unit are Highhorn, Huntrock,
and Webfoot soils. Highhorn and Huntrock are on
mountain slopes. Highhorn soils are deep and well
drained, and Huntrock soils are moderately deep and
well drained. Webfoot soils are deep and somewhat
poorly drained. They are in depressions adjacent to the
McEwen soils.

The soils in this unit are used mainly for timber
production. They also are used for limited hay and
pasture production, homesite development, and habitat
for many kinds of wildlife. In the areas used for timber
production, the main hazards are soil compaction and
displacement. In the areas used for hay and pasture,
the main limitation is the slope. If the unit is used for
homesite development, the main limitations are low soil
strength, the slope, and moderately slow permeability.

10. Ladd-Goodrich

Deep, well drained loams and gravelly loams that formed
in alluvium and colluvium

This map unit consists of soils on alluvial fans and
foot slopes, mainly on the west side of Baker Valley.
Slope is 0 to 12 percent. The native vegetation is
mainly bunchgrasses, shrubs, and a few scattered pine
trees. Elevation is 3,400 to 4,000 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 130 days.

This unit makes up about 1 percent of the survey
area. It is about 40 percent Ladd soils and 35 percent
Goodrich soils. The rest is soils of minor extent.

Ladd soils have a surface layer of very dark brown
loam and a subsoil of dark brown loam over clay loam.
The substratum is brown loam and clay loam. These
soils formed in alluvium and colluvium on foot slopes
and fans. Slope is 2 to 12 percent.

Goodrich soils have a surface layer of very dark
grayish brown gravelly loam and a substratum of dark
brown gravelly loam over very gravelly loam. They
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formed in mixed alluvium on fans. Slope is 0 to 7
percent.

Of minor extent in this unit are Benderly and Hibbard
soils. Benderly soils are deep and somewhat
excessively drained. They have a surface layer of
gravelly fine sandy loam. They are mapped in complex
with the Goodrich soils. Hibbard soils are moderately
deep to a duripan. They are on old terraces adjacent to
the Goodrich and Ladd soils.

The soils in this unit are used mainly for irrigated hay
and pasture or for small grain. Some areas are used for
limited homesite development or livestock grazing. The
unit also provides habitat for many kinds of wildlife. In
the areas used for hay and pasture or for small grain,
the main management concerns are the droughtiness
caused by a low available water capacity in the
Goodrich soils and the hazard of seepage. If the unit is
used for homesite development, the main limitations are
the shrink-swell potential, low soil strength, moderately
slow permeability, and potential for frost action in the
Ladd soils and the potential for frost action in the
Goodrich soils.

Warm, Dry, Gently Sloping to Very Steep Soils on
Hills

11. Ruckles-Ruclick-Lookout

Shallow and moderately deep, well drained silt loams,
very cobbly silt loams, and very stony clay loams that
formed in colluvium derived from basalt

This map unit consists of soils in the central and
southern parts of the survey area. Slope is 2 to 70
percent. The native vegetation is mainly bunchgrasses
and shrubs. Elevation is 2,000 to 3,800 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 140 days.

This unit makes up about 11 percent of the survey
area. It is about 40 percent Ruckles soils, 40 percent
Ruclick soils, and 10 percent Lookout soils. The rest is
soils of minor extent.

Ruckles soils are shallow. They have a surface layer
of very dark grayish brown very stony clay loam and a
subsoil of dark brown very stony clay. These soils are
on south- and west-facing slopes on hills. Slope is 2 to
70 percent.

Ruclick soils are moderately deep. They have a
surface layer of very dark grayish brown very cobbly silt
loam and a subsoil of dark brown very cobbly and
extremely cobbly clay. These soils are on all aspects of
hills. Slope is 2 to 70 percent.

Lookout soils are moderately deep to a duripan. They
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have a surface layer mainly of very dark grayish brown
very cobbly silt loam and a subsoil of dark yellowish
brown clay over a duripan. In some areas the surface
layer is silt loam. These soils are on hilltops and
benches. Slope is 2 to 12 percent.

Of minor extent in this unit are Bakeoven, Lickskillet,
Redcliff, and Snellby soils. Bakeoven soils are very
shallow. They are mapped in complex with the Ruckles
soils in many gently sloping areas. Lickskillet soils are
shallow and are very gravelly or very cobbly. They are
on steep, south-facing slopes. Redcliff soils are
moderately deep and gravelly. They are on north-facing
slopes adjacent to the Lickskillet soils. Snellby soils are
moderately deep and stony. They are on steep, north-
facing slopes near the Ruckles and Ruclick soils at the
higher elevations.

The soils in this unit are used mainly for livestock
grazing. The unit also provides habitat for many kinds
of wildlife. In the areas used for livestock grazing, the
main limitations are the very cobbly or very stony
surface layer and the slope of the Ruckles and Rucklick
soils.

12. North Powder-Brownscombe

Moderately deep, well drained silt loams and loams that
formed in colluvium and residuum derived from granitic
rocks

This map unit consists of soils that are mainly in the
northern part of the survey area. Slope is 2 to 60
percent. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,400 to 3,800 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 110 to 130 days.

This unit makes up about 2 percent of the survey
area. It is about 40 percent North Powder soils and 30
percent Brownscombe soils. The rest is soils of minor
extent.

North Powder soils have a surface layer of dark
grayish brown loam and a subsoil of dark brown clay
loam and loam. These soils are on all aspects of hills.
Slope is 2 to 35 percent.

Brownscombe soils have a surface layer of very dark
grayish brown silt loam and a subsoil of dark yellowish
brown sandy clay loam and sandy clay. These soils are
on all aspects of hills. Slope is 2 to 60 percent.

Of minor extent in this unit are Glasgow and
Greenscombe soils. Glasgow soils are moderately deep
over volcanic tuff bedrock. They are adjacent to the
Brownscombe soils and have a slope of 2 to 7 percent.
Greenscombe soils are moderately deep. They are
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adjacent to the Brownscombe soils but are at higher
elevations.

The soils in this unit are used mainly for livestock
grazing. The North Powder soils are used for limited
irrigated hay and pasture or for small grain. The unit
also provides habitat for many kinds of wildlife. In the
areas used for livestock grazing, the main limitation is
the slope of the Brownscombe soils. If the North
Powder soils are used for hay and pasture or for small
grain, the main limitations are the slope and the depth
to bedrock.

13. Snaker-Lovline-Darkcanyon

Shallow and moderately deep, well drained channery
loams and extremely channery loams that formed in
colluvium and residuum derived from schist

This map unit consists of soils that are mainly in the
southern part of the survey area. Slope is 2 to 80
percent. The native vegetation is mainly bunchgrasses
and shrubs. Elevation is 2,000 to 4,000 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 51 degrees F,
and the average frost-free period is 100 to 140 days.

This unit makes up about 3 percent of the survey
area. It is about 40 percent Snaker soils, 35 percent
Lovline soils, and 20 percent Darkcanyon soils. The rest
is soils of minor extent.

Snaker soils are shallow. They have a surface layer
of brown channery loam and a substratum of brown
very channery loam. These soils are on south-facing
slopes. They commonly are mapped in complex with
Darkcanyon soils. Slope is 30 to 80 percent.

Lovline soils are moderately deep. They have a
surface layer of very dark grayish brown channery loam
and a subsoil of dark yellowish brown channery loam.
These soils are mainly on north-facing slopes. Slope is
2 to 70 percent.

Darkcanyon soils are moderately deep. They have a
surface layer of grayish brown extremely channery loam
and a subsoil of dark grayish brown extremely channery
clay loam. These soils are on south-facing slopes. They
commonly are mapped in complex with the shallow
Snaker soils. Slope is 30 to 80 percent.

Of minor extent in this unit are Xeric Torriorthents.
These soils are shallow to deep and are well drained or
somewhat excessively drained. They are on steep,
south-facing slopes. They are mapped in complex with
the Darkcanyon and Snaker soils.

The soils in this unit are used mainly for livestock
grazing. The unit also provides habitat for many kinds
of wildlife. In the areas used for livestock grazing, the
main limitation is the slope.
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Warm, Moist, Gently Sloping to Very Steep Soils on
Hills

14. Keating-Ridley

Moderately deep and deep, well drained silt loams that
formed in colluvium derived from greenstone

This map unit consists of soils that are mainly in the
northern pert of the survey area. Slope is 2 to 35
percent. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 3,000 to 3,800 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 130 days.

This unit makes up about 2 percent of the survey
area. It is about 50 percent Keating soils and 25
percent Ridley soils. The rest is soils of minor extent.

Keating soils are moderately deep. They have a
surface layer of very dark brown silt loam and a subsaoil
of dark brown clay loam over clay. These soils are on
all aspects of hills. Slope is 2 to 35 percent.

Ridley soils are deep. They have a surface layer of
very dark brown silt loam and a subsoil of dark brown
silty clay loam over clay. These soils are mapped in
complex with the Keating soils. Slope is 2 to 12 percent.

Of minor extent in this unit are Clovercreek and
Pritchard soils. Clovercreek soils are shallow. They are
mapped in complex with the Keating soils. Pritchard
soils are deep and formed in colluvium derived from
gabbro.

The soils in this unit are used mainly for livestock
grazing. A few areas are used for irrigated hay and
pasture or for small grain. The unit also provides habitat
for many kinds of wildlife. In the areas used for
livestock grazing, there are no major limitations. In the
areas used for hay and pasture or for small grain, the
main limitations are the slope and the limited rooting
depth of the Keating soils.

15. Gwinly-Immig-Snell

Shallow and moderately deep, well drained very cobbly
silt loams and silt loams that formed in colluvium derived
from basalt

This map unit consists of soils in the northeastern
part of the survey area. Slope is 2 to 80 percent. The
native vegetation is mainly bunchgrasses and shrubs.
Elevation is 2,000 to 5,700 feet. The average annual
precipitation is 14 to 20 inches, the average annual air
temperature is 40 to 50 degrees F, and the average
frost-free period is 60 to 120 days.

This unit makes up about 8 percent of the survey
area. It is about 35 percent Gwinly soils, 20 percent
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Figure 4.—Typical pattern of soils and parent material in the Gwinly-Immig-Snell unit.

Immig soils, and 15 percent Snell soils (fig. 4). The rest
is soils of minor extent.

Gwinly soils are shallow. They have a surface layer
of very dark brown very cobbly silt loam and a subsoil
of dark brown extremely cobbly clay. These soils are on
south- and west-facing slopes. They are mapped in
complex with the Immig soils. Slope is 12 to 70 percent.

Immig soils are moderately deep. They have a
surface layer of very dark grayish brown very cobbly silt
loam and a subsoil of dark brown very cobbly and
extremely cobbly clay. In some areas the surface layer
is silt loam. These soils are on south- and west-facing
slopes. They are mapped in complex with the Gwinly
soils. Slope is 2 to 70 percent.

Snell soils are moderately deep. They have a surface
layer of very dark brown very cobbly silt loam and a
subsoil of dark brown extremely cobbly clay. These
soils are mainly on north-facing slopes in association

with the Gwinly and Immig soils. Slope is 12 to 80
percent.

Of minor extent in this unit are Copperfield,
Robinette, Rockly, Sag, and Ukiah soils. Copperfield
soils are deep. They are on steep, north-facing slopes
at low elevations. Robinette soils are deep. They are in
gently sloping areas known locally as biscuit scab. They
are mapped in complex with the Gwinly soils. Rockly
soils are very shallow. They are mapped in complex
with the Gwinly soils. Sag soils are deep. They are on
steep, north-facing slopes. They are mapped in complex
with the Snell soils. Ukiah soils are moderately deep
and clayey. They are mainly in gently sloping areas.

The soils in this unit are used mainly for livestock
grazing. In some areas the Immig soils that have a
surface layer of silt loam are used for hay and pasture.
The unit also provides habitat for many kinds of wildlife.
In the areas used for livestock grazing, the main
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limitations are the very cobbly surface layer and the
slope. If the Immig soils are used for hay and pasture,
the main limitations are the slope and the droughtiness
caused by a low available water capacity.

Cool, Moist, Gently Sloping to Very Steep Soils on
Hills and Mountains

16. Taterpa-Brownlee

Deep, well drained loams that formed in colluvium and
residuum derived from granitic rocks

This map unit consists of soils that are mainly in the
narthern part of the survey area, near Sparta, and in the
southern part of the survey area, near Pedro Mountain.
Slope is 2 to 60 percent. The native vegetation is
mainly bunchgrasses and shrubs. Elevation is 3,600 to
6,200 feet. The average annual precititation is about 16
to 20 inches, the average annual air temperature is 40
to 49 degrees F, and the average frost-free period is 60
to 130 days.

This unit makes up about 3 percent of the survey
area. It is about 40 percent Taterpa soils and 25
percent Brownlee soils. The rest is soils of minor extent.

Taterpa soils have a surface layer of black loam and
a subsoil of very dark grayish brown loam and gravelly
loam. These soils are mainly on north-facing slopes on
mountains at elevations of 4,000 to 6,200 feet. Slope is
12 to 60 percent.

Brownlee soils have a surface layer of very dark
brown loam and a subsoil of dark brown clay loam and
sandy clay loam. These soils are mainly on south-facing
slopes on hills at elevations of 3,600 to 4,000 feet.
Slope is 2 to 35 percent.

Of minor extent in this unit are Bouldrock and
Shangland soils. Bouldrock soils are on south-facing
slopes in association with the Taterpa soils at the
higher elevations. Shangland soils are moderately deep.
They are on south-facing slopes. They are mapped in
complex with the Brownlee soils.

The soils in this unit are used mainly for livestock
grazing. A few areas of the Brownlee soils are used for
dryland hay or small grain. The unit also provides
habitat for many kinds of wildlife. In the areas used for
livestock grazing, the main limitation is slope of the
Taterpa soils. If the Brownlee soils are used for hay or
small grain, the main management concern is the
hazard of erosion.

17. Durkee

Moderately deep, well drained gravelly silt loams that
formed in colluvium derived from argillite

This map unit consists of soils on hills, mainly in the
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central part of the survey area. Slope is 2 to 60 percent.
The native vegetation is mainly bunchgrasses and
shrubs. Elevation is 3,600 to 5,000 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 110 days.

This unit makes up about 5 percent of the survey
area. It is about 80 percent Durkee soils and 20 percent
soils of minor extent.

Durkee soils have a surface layer of very dark
grayish brown gravelly silt loam and a subsoil of dark
brown clay over clay loam. These soils are on all
aspects of hills.

Of minor extent in this unit are Ateron soils and soils
that are similar to the Durkee soils but are shallow. The
minor soils are on ridgetops. Ateron soils are shallow,
are very stony, and formed in colluvium derived from
basalt or greenstone.

The soils in this unit are used mainly for livestock
grazing. The unit also provides habitat for many kinds
of wildlife. In the areas used for livestock grazing, the
main limitation is the slope.

18. Ateron-Roostercomb

Shallow and moderately deep, well drained very stony
loams and extremely gravelly clay loams that formed in
colluvium derived from basalt and greenstone

This map unit consists of soils in the central and
southern parts of the survey area. Slope is 2 to 60
percent. The native vegetation is mainly bunchgrasses
and shrubs. Elevation is 3,600 to 5,700 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 95 days.

This unit makes up about 14 percent of the survey
area. It is about 55 percent Ateron soils and 25 percent
Roostercomb soils. The rest is soils of minor extent.

Ateron soils are shallow. They have a surface layer
of very dark gray very stony loam and a subsoil of dark
brown very cobbly clay. In a few areas the surface layer
is extremely gravelly clay loam. These soils are on all
aspects. They commonly are mapped in complex with
Snell soils, which are underlain by basalt, and with
Roostercomb soils, which are underlain by greenstone.

Roostercomb soils are moderately deep. They have a
surface layer of dark brown extremely gravelly clay
loam and a subsoil of dark yellowish brown extremely
gravelly and exiremely cobbly clay. These soils formed
in colluvium derived from greenstone. They are mapped
in complex with the Ateron soils on south-facing slopes
and with the Longbranch soils on north-facing slopes.

Of minor extent in this unit are Longbranch and Snell
soils. Longbranch soils are deep over greenstone
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bedrock. They are mapped in complex with the
Roostercomb soils on steep, north-facing slopes. Snell
soils are moderately deep over basalt bedrock. They
are mapped in complex with the Ateron soils on steep,
north-facing slopes.

The soils in this unit are used mainly for livestock
grazing. The unit also provides habitat for many kinds
of wildlife. In the areas used for livestock grazing, the
main limitations are the very stony or extremely gravelly
surface layer and the slope.

19. Lostbasin-Sinker-Chambeam

Moderately deep and deep, well drained very channery
loams that formed in colluvium derived from schist and
graywacke

This map unit consists of soils that are mainly in the
southern part of the survey area. Slope is 12 to 80
percent. The native vegetation is mainly bunchgrasses
and shrubs. Elevation is 3,500 to 5,300 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 60 to 100 days.

This unit makes up about 5 percent of the survey
area. It is about 40 percent Lostbasin soils, 30 percent
Sinker soils, and 20 percent Chambeam soils. The rest
is soils of minor extent.

Lostbasin soils are moderately deep. They have a
surface layer of dark grayish brown very channery loam
and a subsoil of dark yellowish brown extremely
channery clay loam. These soils are on south-facing
slopes. Slope is 12 to 80 percent.

Sinker soils are moderately deep. They have a
surface layer of very dark gray very channery loam and
a subsoil of very dark grayish brown extremely
channery clay loam. These soils are on north-facing
slopes. They are mapped in complex with the
Chambeam soils. Slope is 12 to 80 percent.

Chambeam soils are deep. They have a surface
layer of very dark brown very channery loam and a
subsoil of dark brown very channery loam. These soils
are on steep, north-facing slopes. They are mapped in

complex with the Sinker soils. Slope is 12 to 50 percent.

Of minor extent in this unit are the shallow to deep,
well drained to somewhat excessively drained
Xerorthents. These soils are on steep and very steep,
south-facing slopes. They are mapped in complex with
the Lostbasin soils.

The soils in this unit are used mainly for livestock
grazing. The unit also provides habitat for many kinds
of wildlife. In the areas used for livestock grazing, the
main limitation is the slope.
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Cool, Moist, Gently Sloping to Very Steep Soils on
Mountains

20. McGarr-Top-Klicker

Moderately deep and deep, well drained stony silt loams,
very stony loams, and siit loams that formed in colluvium
derived from basalt

This map unit consists of soils that are mainly in the
northeastern and western parts of the survey area.
Slope is 12 to 65 percent. The native vegetation is
mainly mixed conifers. Elevation is 3,300 to 6,000 feet.
The average annual precipitation is 16 to 30 inches, the
average annual air temperature is 40 o 45 degrees F,
and the average frost-free period is 30 to 90 days.

This unit makes up about 4 percent of the survey
area. It is about 30 percent McGarr soils, 25 percent
Top soils, and 20 percent Klicker soils. The rest is sails
of minor extent.

McGarr soils are moderately deep. They have a
surface layer of very dark grayish brown very stony
loam and a subsoil of dark brown gravelly loam and
gravelly clay loam. These soils are on north-facing
slopes. They are mapped in complex with Kahler and
Top soils. Slope is 12 to 65 percent.

Top soils are deep. They have a surface layer of very
dark grayish brown silt loam and a subsoil of dark
reddish brown very cobbly silty clay. These soils are on
steep and very steep, north- and east-facing slopes.
They commonly are mapped in complex with the
McGarr soils. Slope is 12 to 65 percent.

Klicker soils are moderately deep. They have a
surface layer of very dark brown stony silt loam and a
subsoil of dark reddish brown very cobbly silty clay
loam. These soils are on south- and west-facing slopes.
They commonly are mapped in complex with Anatone
and Fivebit soils. Slope is 12 to 60 percent.

Of minor extent in this unit are Anatone, Emily,
Fivebit, Hall Ranch, and Kahler soils. Anatone and
Fivebit soils are shallow and extremely stony. They are
in open areas. Emily soils are deep. They are at the
lower elevations on north- and east-facing slopes. Hall
Ranch soils are moderately deep. They are in gently
sloping areas. Kahler soils are deep. They are on steep,
north-facing slopes.

The soils in this unit are used mainly for timber
production, for limited livestock grazing, and in
watersheds. The unit also provides habitat for many
kinds of wildlife. In the areas used for timber production,
the main management concerns are the slope and the
hazards of soil compaction and displacement. Other
management concerns are the hazard of windthrow and
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the very stony or stony surface layer in areas of the
McGarr and Klicker soils.

21. Dogtown-Kilmerque-Tolo

Moderately deep and deep, well drained gravelly loams,
loams, very stony loams, and silt loams that formed in
colluvium and residuum derived from granitic rocks and
influenced by volcanic ash in the surface layer

This map unit consists of soils that are mainly along
the west side of the survey area. Slope is 12 to 80
percent. The native vegetation is mainly mixed conifers.
Elevation is 3,800 to 6,200 feet. The average annual
precipitation is 17 to 35 inches, the average annual air
temperature is 40 to 45 degrees, and the average frost-
free period is 30 to 100 days.

This unit makes up about 3 percent of the survey
area. It is about 30 percent Dogtown soils, 30 percent
Kilmerque soils, and 20 percent Tolo soils. The rest is
soils of minor extent.

Dogtown soils are deep. They have a surface layer of
very dark grayish brown gravelly loam and a subsoil of
dark brown very gravelly sandy ioam. In some areas the
surface layer is very stony loam. These soils are on
north-facing slopes. Slope is 12 to 80 percent.

Kilmerque soils are moderately deep. They have a
surface layer of very dark grayish brown loam and a
subsoil of dark yellowish brown loam and sandy loam.
These soils are on south-facing slopes. Slope is 12 to
80 percent.

Tolo soils are deep. They have a surface layer of
very dark grayish brown silt loam and a subsoil of dark
brown gravelly sandy loam. They have a thick mantle of
volcanic ash. These soils are on foot slopes and
benches. They are mapped in complex with the
Dogtown soils. Slope is 12 to 35 percent.

Of minor extent in this unit are Bouldrock and
Eaglecap soils. Bouldrock soils are moderately deep.
They are on steep, south-facing slopes. They are
mapped in complex with the Kilmerque soils. Eaglecap
soils are deep. They are on very steep, north-facing
slopes at high elevations.

The soils in this unit are used mainly for timber
production, limited livestock grazing, and watershed.
The unit also provides habitat for many kinds of wildlife.
In the areas used for timber production, the main
management concerns are the slope and the hazard of
soil compaction. Also, the Dogtown soils are limited by
the content of rock fragments, the Kilmerque soils are
limited by a low available water capacity and the depth
to bedrock, and the Tolo soils are limited by the hazard
of soil displacement.

Soil Survey

22. Crackler-Highhorn

Deep, well drained gravelly and very gravelly silt loams
that formed in colluvium derived from argillite and
influenced by volcanic ash in the surface layer

This map unit consists of soils that are mainly along
the western side of the survey area. Slope is 2 to 75
percent. The native vegetation is mainly mixed conifers.
Elevation is 3,800 to 7,200 feet. The average annual
precipitation is 20 to 35 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 30 to 90 days.

This unit makes up about 2 percent of the survey
area. It is about 40 percent Crackler soils and 30
percent Highhorn soils. The rest is soils of minor extent.

Crackler soils are deep. They have a surface layer of
dark brown gravelly silt loam and a subsoil of brown
very cobbly silty clay loam and extremely gravelly clay
loam. These soils are on north-facing slopes. They are
mapped in complex with Rouen soils. Slope is 2 to 50
percent.

Highhorn soils are deep. They have a surface layer
of black very gravelly silt loam and a subsoil of brown
very gravelly silty clay loam. These soils are on south-
facing slopes. They are mapped in complex with
Huntrock soils. Slope is 12 to 75 percent.

Of minor extent in this unit are Angelpeak, Huntrock,
and Rouen soils. Angelpeak soils are deep. They are
on steep and very steep, north-facing slopes at high
elevations. Huntrock soils are on steep and very steep,
south-facing slopes. Rouen soils are moderately deep.
They are on north-facing slopes.

The soils in this unit are used mainly for timber
production, limited livestock grazing, and watershed.
The unit also provides habitat for many kinds of wildlife.
In the areas used for timber production, the main
limitations are the slope and the content of rock
fragments.

23. Segundo-inkler-Stices

Deep, well drained very gravelly and gravelly loams that
formed in colluvium derived from rhyolite and andesite

This map unit consists of soils that are mainly in the
central part of the survey area, around Dooley
Mountain. Slope is 2 to 80 percent. The native
vegetation is mainly mixed conifers. Elevation is 4,000
to 6,000 feet. The average annual precipitation is 16 to
35 inches, the average annual air temperature is 40 to
45 degrees F, and the average frost-free period is 30 to
90 days.

This unit makes up about 3 percent of the survey
area. It is about 40 percent Segundo soils, 30 percent
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Inkler soils, and 15 percent Stices soils. The rest is
soils of minor extent.

Segundo soils have a surface layer of very dark
brown very gravelly loam and a subsoil of brown very
gravelly loam. These soils are on south-facing slopes.
Slope is 2 to 75 percent.

Inkler soils have a surface layer of very dark brown
very gravelly loam and a subsoil of brown very gravelly
and extremely gravelly loam. These soils are on north-
facing slopes. Slope is 2 to 70 percent.

Stices soils have a surface layer of dark brown
gravelly loam that is high in content of volcanic ash and
a subsoil of brown very gravelly loam. These soils are
on north-facing slopes. Slope is 35 to 80 percent.

Of minor extent in this unit are Anatone, Baldridge,
and Stavely soils. Anatone soils are shallow and stony.
They are in open areas in the forest. Baldridge soils are
deep. They are on south-facing slopes. They support
grasses and shrubs. Stavely soils are deep and coarse
textured. They are on forested south-facing slopes.

The soils in this unit are used mainly for timber
production, limited livestock grazing, and watershed.
The unit also provides habitat for many kinds of wildlife.
In the areas used for timber production, the main
management concerns are the slope, the content of
rock fragments, and the hazards of soil compaction and
displacement.

24. Piersonte-Sisley-Brannan

Deep and moderately deep, well drained channery silt
loams and very channery loams that formed in colluvium
and residuum derived from schist

This map unit consists of soils in the central part of
the survey area, near Dooley Mountain and Lookout
Mountain. Slope is 2 to 70 percent. The native
vegetation is mainly mixed conifers. Elevation is 3,500
to 6,000 feet. The average annual precipitation is 16 to
35 inches, the average annual air temperature is 40 to
45 degrees F, and the average frost-free period is 30 to
90 days.

This unit makes up about 2 percent of the survey
area. It is about 50 percent Piersonte soils, 30 percent
Sisley soils, and 15 percent Brannan soils. The rest is
soils of minor extent.

Piersonte soils are deep. They have a surface layer
of black very channery loam and a subsaoil of very dark
gray extremely channery clay loam. These soils are on
north-facing slopes. Slope is 35 to 70 percent.

Sisley soils are moderately deep. They have a
surface layer of very dark grayish brown very channery
loam and a subsoil of dark brown very channery loam.
These soils are on south-facing slopes. Slope is 2 to 70
percent.
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Brannan soils are deep. They have a surface layer of
very dark grayish brown channery silt loam that is high
in content of volcanic ash and a subsoil of brown
channery silt loam and very channery sandy loam.
These soils are on north-facing slopes. Slope is 2 to 70
percent.

Of minor extent in this unit are Lostbasin soils and
Xerorthents. Lostbasin soils are moderately deep, are
very channery, and formed in colluvium derived from
schist or graywacke. Xerorthents are very shallow to
deep, are extremely channery, and formed in colluvium
and residuum derived from schist. They are in open
areas on south-facing slopes adjacent to the Sisley
soils.

The soils in this unit are used mainly for timber
production, limited livestock grazing, and watershed.
The unit also provides habitat for many kinds of wildlife.
In the areas used for timber production, the main
management concerns are the slope, the content of
rock fragments, and the hazard of soil compaction.
Also, the Sisley soils are limited by the depth to
bedrock, and the Brannan soils are limited by the
hazard of soil displacement.

25. Hankins-Boiler

Deep, well drained gravelly loams, very cobbly loams,
and silt loams that formed in colluvium derived from
tuffaceous sediments

This map unit consists of soils that are mainly in the
southwestern part of the survey area, northwest of
Unity. Slope is 2 to 60 percent. The native vegetation is
mainly mixed conifers. Elevation is 4,000 to 5,000 feet.
The average annual precipitation is 16 to 30 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 30 to 50 days.

This unit makes up about 2 percent of the survey
area. It is about 35 percent Hankins soils and 30
percent Boiler soils. The rest is soils of minor extent.

Hankins soils have a surface layer of very dark gray
silt loam and a subsoil of dark brown gravelly silty clay
and clay. In some areas the surface layer is very cobbly
loam. These soils are on north- and east-facing slopes.
Slope is 2 to 35 percent.

Boiler soils have a surface layer of very dark grayish
brown gravelly loam and a subsoil of brown extremely
gravelly silty clay and clay. They are on north- and
east-facing slopes. Slope is 35 to 60 percent.

Of minor extent in this unit are Derringer, Fivebit,
Harlow, Hudspeth, and Morningstar soils. Derringer and
Hudspeth soils are moderately deep. They are on
steep, south-facing slopes. Harlow and Fivebit soils are
shallow. They are on gently sloping to steep, south-
facing slopes. Morningstar soils are deep. They are on
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steep, south-facing slopes. They are mapped in kinds of wildlife. In the areas used for timber production,

complex with Hudspeth soils. the main limitations are the slope, the content of rock
The soils in this unit are used mainly for timber fragments, and the rooting depth in the Boiler soils. The

production, for limited livestock grazing, and for Hankins soils are limited by the hazards of soil

watersheds. The unit also provides habitat for many compaction and displacement.
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The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit is given under “Use and Management
of the Soils.”

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

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar, inclusions. They may
or may not be mentioned in the map unit description.
Other included soils and miscellaneous areas, however,
have properties and behavior divergent enough to affect
use or to require different management. These are
called contrasting, or dissimilar, inclusions. They
generally are in smail areas and could not be mapped
separately because of the scale used. Some smail
areas of strongly contrasting soils or miscellaneous
areas are identified by a special symbol on the maps.
The included areas of contrasting soils or miscellaneous
areas are mentioned in the map unit descriptions. A few
included areas may not have been observed, and

consequently they are not mentioned in the
descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into
soil phases. Most of the areas shown on the detailed
soil maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Ateron very stony loam, 2
to 12 percent slopes, is one of several phases in the
Ateron series.

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

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately
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on the maps. The pattern and proportion of the soils or

miscellaneous areas are somewhat similar in all areas.

Robinette-Gwinly complex, 2 to 12 percent slopes, is an
example.

An association is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or
necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the
soils or miscellaneous areas are somewhat similar.
Campcreek-Skuligulch association, 12 to 35 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils or miscellaneous areas that could be mapped
individually but are mapped as one unit because similar
interpretations can be made for use and management.
The pattern and proportion of the soils or miscellaneous
areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or
miscellaneous areas, or it can be made up of all of
them. Sinker and Chambeam soils, 12 to 35 percent
north slopes, is an undifferentiated group in this survey
area.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Riverwash, 0 to 2 percent slopes, is an
example.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see “Summary of
Tables”) give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils
or miscellaneous areas.

Map Unit Descriptions

1D—Anatone exiremely stony loam, 12 to 35
percent south slopes. This shallow, well drainad soil is
on mountains. It formed in colluvium derived from
rhyolite, andesite, and basalt. Areas are irregular in
shape and are 20 to 200 acres in size. The native
vegetation is mainly bunchgrasses, shrubs, and forbs.
Elevation is 4,000 to 6,000 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 60 to 90 days. 101 Typically, the
surface layer is black extremely stony loam about 8
inches thick. The subsoil is very dark brown extremely
cobbly loam about 8 inches thick. The depth to bedrock
is 10 to 20 inches.

Included in this unit are small areas of Baldridge,
Klicker, and Segundo soils. Also included are small
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areas of soils that are similar to the Anatone soil but
are less than 10 inches deep over bedrock and small
areas of Rock outcrop. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to ancther.

Permeability is moderate in the Anatone soil.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by bluebunch wheatgrass, squaw
apple, and mountain big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,100 pounds per
acre in favorable years and 500 pounds per acre in
unfavorable years. Livestock access is limited by the
extremely stony surface layer.

If the ecological condition of the site deteriorates
through overgrazing, bluebunch wheatgrass loses vigor
and decreases in extent. Sandberg bluegrass, mountain
big sagebrush, and perennial forbs increase in extent. If
deterioration continues, cheatgrass, soft brome, and
other annual plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the stoniness of the
surface layer.

The Anatone soil is in the Mountain Shallow South
16-20pz range site.

1F—Anatone extremely stony loam, 50 to 75
percent south slopes. This shallow, well drained soil is
on mountains. It formed in colluvium derived from
rhyolite, andesite, and basalt. Areas are irregular in
shape and are 20 to 200 acres in size. The native
vegetation is mainly bunchgrasses, shrubs, and forbs.
Elevation is 4,000 to 6,000 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 60 to 90 days.

Typically, the surface layer is black extremely stony
loam about 8 inches thick. The subsoil is very dark
brown extremely cobbly loam about 8 inches thick. The
depth to bedrock is 10 to 20 inches.

Included in this unit are small areas of Fivebit,
Baldridge, Klicker, and Segundo soils. Also included are
small areas of soils that are similar to the Anatone soil
but are less than 10 inches deep over bedrock and
small areas of Rock outcrop. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Anatone soil.
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Available water capagcity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by biuebunch wheatgrass, squaw
apple, and mountain big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,100 pounds per
acre in favorable years and 500 pounds per acre in
unfavorable years. Livestock access is limited by the
extremely stony surface layer.

if the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, mountain big
sagebrush, and perennial forbs increase in extent. If
deterioration continues, cheatgrass, soft brome, and
other annual plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope and the
stoniness of the surface layer.

The Anatone soil is in the Mountain Shallow South
16-20pz range site.

2E—Anatone-Segundo complex, 35 to 50 percent
south slopes. This map unit is on mountains. Areas are
irregular in shape and are 40 to 400 acres in size. The
native vegetation is mainly conifers, shrubs,
bunchgrasses, and forbs. Elevation is 4,000 to 6,000
feet. The average annual precipitation is 16 to 30
inches, the average annual air temperature is 40 o 45
degrees F, and the average frost-free period is 60 to 90
days.

This unit is about 50 percent Anatone extremely
stony loam and 35 percent Segundo very gravelly loam.
The Anatone soil is used as rangeland, and the
Segundo soil is used as woodland. The components of
this unit occur as areas so intricately intermingled that
mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Baldridge soils
and Rock outcrop. Also included are small areas of
Stavely and Klicker soils. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

The Anatone soil is shallow and well drained. It
formed in colluvium derived from rhyolite, andesite, and
basalt. Typicaily, the surface layer is black extremely
stony loam about 8 inches thick. The subsoil is very
dark brown extremely cobbly loam about 8 inches thick.
The depth to bedrock is 10 to 20 inches.

Permeability is moderate in the Anatone soil.
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Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
the hazard of water erosion is high.

The Segundo soil is deep and well drained. It formed
in colluvium derived from rhyolite and andesite.
Typically, the surface layer is very dark brown very
gravelly loam about 5 inches thick. The subsoil is brown
very gravelly loam about 16 inches thick. The
substratum to a depth of 60 inches or more is brown
very gravelly sandy loam and multicolored extremely
gravelly ioamy sand.

Permeability is moderate in the subsoil of the
Segundo soil and moderately rapid in the substratum.
Available water capacity is 4 to 7 inches. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for livestock grazing. It also
is used for timber production, and it provides habitat for
many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Anatone soil is dominated by bluebunch
wheatgrass, squaw apple, and mountain big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,100 pounds per
acre in favorable years and 500 pounds per acre in
unfavorable years. Livestock access is limited by the
extremely stony surface layer.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, mountain big
sagebrush, and perennial forbs increase in extent. If
deterioration continues, cheatgrass, soft brome, and
other annual plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope and the
stoniness of the surface layer.

Woodland—The Segundo soil is suited to the
production of ponderosa pine. The mean site index is
71 for ponderosa pine (100-year base age). The
potential production at culmination of the mean annual
increment for ponderosa pine is 56 cubic feet per acre
per year (3.9 cubic meters per hectare per year) in a
50-year-old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sioughing. Roads,
landings, skid trails, and firebreaks can be protected
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against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction also can be reduced by using low-pressure
ground equipment, laying out skid trails in advance, and
harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
because of increased expense and soil displacement.

The seedling mortality rate is increased by
compaction of the surface layer and by droughtiness in
the surface layer. The high content of rock fragments
also limits seedling survival. To compensate for the
higher expected mortality rate, larger seedlings or a
greater number of seedlings than is typical can be
planted. Shading and mulching of seedlings may be
required. The trees that are suitable for planting include
ponderosa pine.

Decline in forest productivity is likely to result from
fire of moderate intensity.

Grazable woodland—The Segundo soil is suitable for
use as grazable woodland. The understory consists
mainly of common snowberry, spirea, elk sedge,
pinegrass, low Oregongrape, and strawberry.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Anatone soil is in the Mountain Shallow South
16-20pz range site. The Segundo soil is in the Pine-Fir-
Sedge woodland understory site.

2F—Anatone-Segundo complex, 50 to 70 percent
south slopes. This map unit is on mountains. Areas are
irregular in shape and are 40 to 400 acres in size. The
native vegetation is mainly conifers, shrubs,
bunchgrasses, and forbs. Elevation is 4,000 to 6,000
feet. The average annual precipitation is 16 to 30
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 60 to 90
days.

Soil Survey

This unit is about 55 percent Anatone extremely
stony loam and 30 percent Segundo very gravelly loam.
The Anatone soil is used as rangeland, and the
Segundo soil is used as woodland. The components of
this unit occur as areas so intricately intermingled that
mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Baldridge soils
and Rock outcrop. Also included are small areas of
Stavely and Klicker soils. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

The Anatone soil is shallow and well drained. It
formed in colluvium derived from rhyolite, andesite, and
basalt. Typically, the surface layer is black extrmely
stony loam about 8 inches thick. The subsoil is very
dark brown extremely cobbly loam about 8 inches thick.
The depth to bedrock is 10 to 20 inches.

Permeability is moderate in the Anatone soil.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
the hazard of water erosion is very high.

The Segundo soil is deep and well drained. It formed
in colluvium derived from rhyolite and andesite.
Typically, the surface layer is very dark brown very
gravelly loam about 5 inches thick. The subsoil is brown
very gravelly loam about 16 inches thick. The
substratum to a depth of 60 inches or more is brown
very gravelly sandy loam and multicolored extremely
gravelly loamy sand.

Permeability is moderate in the subsoil of the
Segundo soil and moderately rapid in the substratum.
Available water capacity is 4 to 7 inches. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for timber production and
livestock grazing. it also provides habitat for many kinds
of wildlife.

Woodland—The Segundo soil is suited to the
production of ponderosa pine. The mean site index is
71 for ponderosa pine {(100-year base age). The
potential production at culmination of the mean annual
increment for ponderosa pine is 56 cubic feet per acre
per year (3.9 cubic meters per hectare per year) in a
50-year-old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
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and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope prevents the use of wheeled and tracked
equipment. High-lead or other logging systems that fully
suspend the logs above the ground will damage the soil
less than other systems. The risk of compaction can be
reduced by using suitable harvesting methods and by
harvesting when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, or girdling.

The seedling mortality rate is increased by
compaction of the surface layer and by droughtiness in
the surface layer. The high content of rock fragments
also limits seedling survival. To compensate for the
higher expected mortality rate, larger seedlings or a
greater number of seedlings than is typical can be
planted. Shading and mulching of seedlings may be
required. The trees that are suitable for planting include
ponderosa pine.

Decline in forest productivity is likely to result from
fire of moderate intensity.

The understory consists mainly of common
snowberry, spirea, elk sedge, pinegrass, low
Oregongrape, and strawberry.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animais.

Livestock grazing—The potential plant community on
the Anatone soil is dominated by bluebunch
wheatgrass, squaw apple, mountain big sagebrush, and
antelope bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,100 pounds per
acre in favorable years and 500 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the extremely stony surface layer.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, mountain big
sagebrush, and perennial forbs increase in extent. If
deterioration continues, cheatgrass, soft brome, and
other annual plants invade the site.

Mechanical treatment for brush control and range
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seeding is not practical because of the slope and the
stoniness of the surface layer.

The Anatone soil is in the Mountain Shallow South
16-20pz range site. The Segundo soil is in the Pine-Fir-
Sedge woodland understory site.

3F—Angelpeak gravelly silt loam, 30 to 80 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium derived from argillite
and influenced by volcanic ash in the surface layer.
Areas are irregular in shape and are 100 to 800 acres
in size. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 6,200 to 8,500 feet. The
average annual precipitation is 30 to 40 inches, the
average annual air temperature is 35 to 40 degrees F,
and the average frost-free period is 20 to 40 days.

Typically, the surface is covered with a mat of
partially decomposed needles, leaves, and twigs about
2 inches thick. The surface layer is dark brown gravelly
silt loam about 11 inches thick. The subsoil is dark
brown gravelly loam about 12 inches thick. The upper
18 inches of the substratum is brown extremely gravelly
loam. The lower 11 inches is brown extremely gravelly
sandy loam. The depth to bedrock is 40 to 60 inches.

Included in this unit are small areas of soils that are
similar to the Angelpeak soil but are less than 40 inches
deep over bedrock. Also included are small areas of
Rock outcrop. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 23
inches in the Angelpeak soil and moderately rapid
below that depth. Available water capacity is 5 to 8
inches. The effective rooting depth is 40 to 60 inches.
Runoff is rapid, and the hazard of water erosion is high
or very high.

The Angelpeak soil is used mainly for timber
production. It also provides habitat for many kinds of
wildlife.

Woodland—This unit is suited to the production of
subalpine fir and western larch. The mean site index is
54 for subalpine fir (100-year base age) and 31 for
western larch (50-year base age). The potential
production at culmination of the mean annual increment
for subalpine fir is 43 cubic feet per acre per year (3.0
cubic meters per hectare per year) in a 125-year-old,
even-aged, fully stocked stand and for western larch is
32 cubic feet per acre per year (2.2 cubic meters per
hectare per year) in a 70-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
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where timber is harvested. Properly designed road
drainage systems that include carefuily located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope prevents the use of wheeled and tracked
equipment. High-lead or other logging systems that fully
suspend the logs above the ground will damage the soil
less than other systems. The risk of compaction can be
reduced by using suitable harvesting methods and by
harvesting when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, or girdling. The trees
that are suitable for planting include Engelmann spruce,
lodgepole pine, and western larch.

Some decline in forest productivity may result from
fire of moderate intensity.

The understory consists mainly of grouse blueberry,
princes pine, myrtle pachystima, elk sedge, pyrola, and
heartleaf arnica.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Angelpeak soil is in the Subalpine Fir-Grouse
Blueberry woodland understory site.

4B—Applegate silt loam, 2 to 7 percent slopes.
This deep, well drained soil is on foot slopes, fans, and
gently sloping terraces. It formed in alluvium and
colluvium. Areas are irregular in shape and are 20 to
200 acres in size. The native vegetation is mainly
shrubs, grasses, and scattered pine trees. Elevation is
2,500 to 3,600 feet. The average annual precipitation is
18 to 22 inches, the average annual air temperature is
45 to 48 degrees F, and the average frost-free period is
100 to 130 days.

Typically, the surface layer is dark brown silt loam
about 11 inches thick. The upper 17 inches of the
subsoil is dark reddish brown silty clay loam. The lower
32 inches is dark reddish brown clay. The depth to
bedrock is typically more than 60 inches but is 40 to 60
inches in some areas.

Included in this unit are small areas of Top, Immig,
and Langrell soils. Also included are small areas of
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soils that are similar to the Applegate soil but are less
than 40 inches deep over bedrock and small areas of a
moderately deep soil that has a duripan. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is slow in the Applegate soil. Available
water capacity is 9 to 11 inches. The effective rooting
depth is typically more than 60 inches but is 40 to 60
inches in some areas. Runoff is slow, and the hazard of
water erosion is slight or moderate.

Most areas are used for irrigated hay and pasture. A
few areas are used for small grain or homesite
development. This unit also provides habitat for many
kinds of wildlife.

Hay and pasture—This unit is suited to hay and
pasture. It has few limitations.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for maximum crop
production. Irrigation water can be applied by the
controlled surface or sprinkler methods. Sprinkler
irrigation permits the even, controlled application of
water, helps to control runoff, and minimizes the risk of
erosion. To avoid overirrigation and the leaching of
plant nutrients, applications of irrigation water should be
adjusted to the available water capacity, the rate of
water intake, and the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes. Returning all crop residue to the
soil and using a cropping system that includes grasses,
legumes, or grass-legume mixtures help to maintain
fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Cultivation or applications of herbicide help to remove
competing vegetation.

Homesite development—If this unit is used for
homesite development, the main limitations are the slow
permeability in the clayey subsoil, the shrink-swell
potential, and low strength.
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On sites for septic tank absorption fields, the slow
permeability can be overcome by increasing the size of
the absorption fields. Properly designing the foundations
and footings of buildings and diverting runoff away from
the buildings help to prevent the structural damage
caused by shrinking and swelling. The risk of settlement
can be minimized by compacting the site before
construction. On sites for roads large amounts of base
rock are needed to prevent settling. Properly designing
the roads helps to offset the limited ability of the soil to
support a load.

The Applegate soil is in the Clayey 17-22pz range
site.

4C—Applegate silt loam, 7 to 15 percent slopes.
This deep, well drained soil is on foot slopes, fans, and
gently sioping terraces. It formed in alluvium and
colluvium. Areas are irregular in shape and are 20 to
200 acres in size. The native vegetation is mainly
shrubs, grasses, and scattered pine trees. Elevation is
2,500 to 3,600 feet. The average annual precipitation is
18 to 22 inches, the average annual air temperature is
45 to 48 degrees F, and the average frost-free period is
100 to 130 days.

Typically, the surface layer is dark brown silt loam
about 11 inches thick. The upper 17 inches of the
subsoil is dark reddish brown silty clay loam. The lower
32 inches is dark reddish brown clay. The depth to
bedrock is typically more than 60 inches but is 40 to 60
inches in some areas.

Included in this unit are small areas of Top and
Immig soils. Also included are small areas of soils that
are similar to the Applegate soil but are less than 40
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is slow in the Applegate soil. Available
water capacity is 9 to 11 inches. The effective rooting
depth is typically more than 60 inches but is 40 to 60
inches in some areas. Runoff is medium, and the
hazard of water erosion is moderate.

Most areas are used for irrigated hay and pasture. A
few areas are used for small grain or homesite
development. This unit also provides habitat for many
kinds of wildlife.

Hay and pasture.—This unit is suited to hay and
pasture. It has few limitations.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for maximum crop
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production. Sprinkler irrigation is a suitable method of
applying water. It permits the even, controlled
application of water, helps to control runoff, and
minimizes the risk of erosion. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capacity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes. Returning all crop residue to the
soil and using a cropping system that includes grasses,
legumes, or grass-legume mixtures help to maintain
fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive erosion.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Cultivation or applications of herbicide help to remove
competing vegetation.

Homesite development—If this unit is used for
homesite development, the main limitations are the slow
permeability in the clayey subsoil, the shrink-swell
potential, low strength, and the slope.

On sites for septic tank absorption fields, the slow
permeability can be overcome by increasing the size of
the absorption fields. The slope hinders instaliation of
the absorption fields. The absorption lines should be
installed on the contour. Properly designing the
foundations and footings of buildings and diverting
runoff away from the buildings help to prevent the
structural damage caused by shrinking and swelling.
The risk of settlement can be minimized by compacting
the building site before construction. On sites for roads
large amounts of base rock are needed to prevent
settling. Properly designing the roads heips to offset the
limited ability of the soil to support a load.

The Applegate soil is in the Clayey 17-22pz range
site.

5C—Aridic Haploxerolls, 2 to 12 percent slopes.
These deep, well drained soils are on alluvial fans.
They formed in mixed colluvium and alluvium. Areas are
conical and are 20 to 200 acres in size. The native
vegetation is mainly bunchgrasses and shrubs.
Elevation is 1,800 to 3,400 feet. The average annual
precipitation is 9 to 12 inches, the average annual air
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temperature is 45 to 50 degrees F, and the average
frost-free period is 100 to 150 days.

Typically, the surface layer is very dark brown very
stony loam about 10 inches thick. The next layer is very
dark brown very cobbly loam about 12 inches thick. The
subsoil to a depth of 60 inches or more is dark brown
very stony clay loam.

Included in this unit are small areas of soils that are
similar to the Aridic Haploxerolls but have no stones on
the surface. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate in the Aridic Haploxerolls.
Available water capacity is 5 to 7 inches. The effective
rooting depth is 60 inches or more. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by bluebunch wheatgrass,
Thurber needlegrass, and Wyoming big sagebrush.

Bluebunch wheatgrass and Thurber needlegrass are
the major forage-producing plants. If the site is in
excellent condition, the total annual production is
estimated at 1,500 pounds per acre in favorable years
and 500 pounds per acre in unfavorable years.
Livestock access is limited by the very stony surface
layer.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Thurber
needlegrass lose vigor and decrease in extent.
Sandberg bluegrass, Wyoming big sagebrush, and
perennial forbs increase in extent. If deterioration
continues, cheatgrass and other annual plants invade
the site.

Mechanical treatment for range seeding and brush
control is not practical because of the stoniness of the
surface layer.

The Aridic Haploxerolls are in the Loamy 9-12pz
range site.

6C—Ateron very stony loam, 2 to 12 percent
slopes. This shallow, well drained soil is on hills and
ridgetops. It formed in colluvium derived from basalt.
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is- mainly bunchgrasses,
forbs, and shrubs. Elevation is 3,600 to 5,700 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 40 o 45 degrees F,
and the average frost-free period is 50 to 95 days.

Typically, the surface layer is very dark gray very
stony loam about 6 inches thick. The next layer is very
dark grayish brown very cobbly silty clay loam about 6
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inches thick. The subsoil is dark brown very cobbly
clay. It extends to a depth of about 17 inches. The
depth to bedrock is 10 to 20 inches.

Included in this unit are small areas of Snell soils and
Rock outcrop. Also included are small areas of soils
that are similar to the Ateron soil but are less than 10
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate to a depth of about 12
inches in the Ateron soil and slow below that depth.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by ldaho fescue and mountain big
sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,500 pounds per acre in
favorable years and 500 pounds per acre in unfavorable
years. Livestock access is limited by surface stones.

If the condition of the site deteriorates through
overgrazing, Idaho fescue loses vigor and decreases in
extent. Sandberg bluegrass, mountain big sagebrush,
and perennial forbs increase in extent. If deterioration
continues, cheatgrass, soft brome, and other annual
plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the stoniness of the
surface layer.

The Ateron soil is in the Mountain Shallow 12-16pz
range site.

7D—Ateron very stony loam, 12 to 35 percent
south slopes. This shallow, well drained soil is on hills.
It formed in colluvium derived from basalt. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,600 to 5,700 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 95 days.

Typically, the surface layer is very dark gray very
stony loam about 6 inches thick. The next layer is very
dark grayish brown very cobbly silty clay loam about 6
inches thick. The subsoil is dark brown very cobbly
clay. It extends to a depth of about 17 inches. The
depth to bedrock is 10 to 20 inches.

Included in this unit are small areas of Snell soils and
Rock outcrop. Also included are small areas of soils
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that are similar to the Ateron soil but are less than 10
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate to a depth of about 12
inches in the Ateron soil and slow below that depth.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass, squaw
apple, and mountain big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 900 pounds per acre
in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by
surface stones.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, mountain big
sagebrush, and perennial forbs increase in extent. If
deterioration continues, cheatgrass, soft brome, and
other annual plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the stoniness of the
surface layer.

The Ateron soil is in the Mountain Shallow South
12-16pz range site.

7E—Ateron very stony loam, 35 to 60 percent
south slopes. This shallow, well drained soil is on hills.
It formed in colluvium derived from basalt. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,600 to 5,700 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 95 days.

Typically, the surface layer is very dark gray very
stony loam about 6 inches thick. The next layer is very
dark grayish brown very cobbly silty clay loam about 6
inches thick. The subsoil is dark brown very cobbly
clay. It extends to a depth of about 17 inches. The
depth to bedrock is 10 to 20 inches.

Included in this unit are small areas of Snell soils and
Rock outcrop. Also included are small areas of soils
that are similar to the Ateron soil but are less than 10
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate to a depth of about 12
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inches in the Ateron soil and slow below that depth.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
the hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass, squaw
apple, mountain big sagebrush, and antelope
bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 900 pounds per acre
in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and surface stones.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, mountain big
sagebrush, and perennial forbs increase in extent. If
deterioration continues, cheatgrass, soft brome, and
other annual plants invade the site.

Mechanical treatment for range seeding and brush
control is not practical because of the slope and the
stoniness of the surface layer.

The Ateron soil is in the Mountain Shallow South
12-16pz range site.

8C—Ateron-Roostercomb extremely gravelly clay
loams, 2 to 12 percent slopes. This map unit is on hills
and ridgetops. Areas are irregular in shape and are 40
to 200 acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 3,800 to
5,700 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to 90
days.

This unit is about 55 percent Ateron extremely
gravelly clay loam and 30 percent Roostercomb
extremely gravelly clay loam. The components of this
unit occur as areas so intricately intermingled that
mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of soils that are
similar to the Ateron soil but are less than 10 inches
deep over bedrock. Also included are small areas of
Rock outcrop. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Ateron soil is shallow and well drained. It formed
in colluvium derived from greenstone. Typically, the
surface layer is very dark brown extremely gravelly clay
loam about 6 inches thick. The next layer is very dark
grayish brown extremely gravelly clay loam about 6
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inches thick. The subsoil is dark brown extremely
cobbly clay about 5 inches thick. The depth to bedrock
is 10 to 20 inches.

Permeability is moderately slow to a depth of about 9
inches in the Ateron soil and slow below that depth.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

The Roostercomb soil is moderately deep and well
drained. It formed in colluvium derived from greenstone.
Typically, the surface layer is dark brown extremely
gravelly clay loam about 12 inches thick. The upper 13
inches of the subsoil is dark yellowish brown extremely
gravelly clay. The lower 11 inches is dark yellowish
brown extremely cobbly clay. The depth to fractured
bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about
12 inches in the Roostercomb soil and slow below that
depth. Available water capacity is 2 to 4 inches. The
effective rooting depth is 20 to 40 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Ateron soil is dominated by onespike oatgrass,
Sandberg bluegrass, stiff sagebrush, Idaho fescue, and
lomatium.

Sandberg bluegrass, Idaho fescue, and onespike
oatgrass are the major forage-producing plants. If the
site is in excellent condition, the total annua! production
is estimated at 600 pounds per acre in favorable years
and 200 pounds per acre in unfavorable years.
Livestock access is limited by the rock fragments on the
surface.

The potential plant community on the Roostercomb
soil is dominated by Idaho fescue and big sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,000 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, Ildaho fescue, bluebunch wheatgrass, and
onespike oatgrass lose vigor and decrease in extent.
Sandberg bluegrass, mountain big sagebrush, and
perennial forbs increase in extent. If deterioration
continues, cheatgrass and other annual plants invade
the site.

Brush management practices should be carefully
evaluated before they are implemented in areas that
support stiff sagebrush and bitterbrush. Range seeding
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is not practical because of the extremely gravelly
surface layer.

The Ateron soil is in the Mountain Very Shaliow
12-16pz range site. The Roostercomb soil is in the
Mountain Clayey 12-16pz range site.

9D—Ateron-Roostercomb extremely gravelly clay
loams, 12 to 35 percent south slopes. This map unit is
on hills. Areas are irregular in shape and are 100 to 400
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 3,800 to
5,700 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to 90
days.

This unit is about 50 percent Ateron extremely
gravelly clay loam and 35 percent Roostercomb
extremely gravelly clay loam. The unit is on complex
slopes. The Ateron soil is in convex areas, and the
Roostercomb soil is in concave areas. The components
of this unit occur as areas so intricately intermingled
that mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of soils that are
similar to the Ateron soil but are less than 10 inches
deep over bedrock. Also included are small areas of
Rock outcrop. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Ateron soil is shallow and well drained. It formed
in colluvium derived from greenstone. Typically, the
surface layer is very dark brown extremely gravelly clay
loam about 6 inches thick. The next layer is very dark
grayish brown extremely gravelly clay loam about 6
inches thick. The subsoil is dark brown extremely
cobbly clay about 5 inches thick. The depth to bedrock
is 10 to 20 inches.

Permeability is moderately slow to a depth of about 9
inches in the Ateron soil and slow below that depth.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

The Roostercomb soil is moderately deep and well
drained. It formed in colluvium derived from greenstone.
Typically, the surface layer is dark brown extremely
gravelly clay loam about 12 inches thick. The upper 13
inches of the subsoil is dark yellowish brown extremely
gravelly clay. The lower 11 inches is dark yellowish
brown extremely cobbly clay. The depth to fractured
bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about
12 inches in the Roostercomb soil and slow below that
depth. Available water capacity is 2 to 4 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
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medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Ateron soil is dominated by bluebunch wheatgrass,
mountain big sagebrush, bitterbrush, and squaw apple.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 900 pounds per acre
in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

The potential plant community on the Roostercomb
soil is dominated by bluebunch wheatgrass, ldaho
fescue, mountain big sagebrush, squaw apple, and
bitterbrush.

Bluebunch wheatgrass and Idaho fescue are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years. Livestock access
is limited by the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass,
mountain big sagebrush, and perennial forbs increase
in extent. If deterioration continues, cheatgrass, soft
brome, and other annual plants invade the site.

Range seeding is not practical because of the
extremely gravelly surface layer.

The Ateron soil is in the Mountain Shallow South
12-16pz range site. The Roostercomb soil is in the
Mountain South 12-16pz range site.

9E—Ateron-Roostercomb extremely gravelly clay
loams, 35 to 60 percent south slopes. This map unit is
on hills. Areas are irregular in shape and are 40 to 400
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 3,800 to
5,700 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to 90
days.

This unit is about 55 percent Ateron extremely
gravelly clay loam and 30 percent Roostercomb
extremely gravelly clay loam. The unit is on complex
slopes. The Ateron soil is in convex areas, and the
Roostercomb soil is in concave areas. The components
of this unit occur as areas so intricately intermingled
that mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of soils that are
similar to the Ateron soil but are less than 10 inches
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deep over bedrock. Also included are small areas of
Rock outcrop. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Ateron soil is shallow and well drained. It formed
in colluvium derived from greenstone. Typically, the
surface layer is very dark brown extremely gravelly clay
loam about 6 inches thick. The next layer is very dark
grayish brown extremely gravelly clay loam about 6
inches thick. The subsoil is dark brown extremely
cobbly clay about 5 inches thick. The depth to bedrock
is 10 to 20 inches.

Permeability is moderately slow to a depth of about 9
inches in the Ateron soil and slow below that depth.
Available water capacity is 1 to 2 inches. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
the hazard of water erosion is high or very high.

The Roostercomb soil is moderately deep and well
drained. It formed in colluvium derived from greenstone.
Typically, the surface layer is dark brown extremely
gravelly clay loam about 12 inches thick. The upper 13
inches of the subsoil is dark yellowish brown extremely
gravelly clay. The lower 11 inches is dark yellowish
brown extremely cobbly clay. The depth to fractured
bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about
11 inches in the Roostercomb soil and slow below that
depth. Available water capacity is 2 to 4 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high or very
high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Ateron soil is dominated by bluebunch wheatgrass,
mountain big sagebrush, basin big sagebrush,
bitterbrush, and squaw apple.

Bluebunch wheatgrass and Sandberg bluegrass are
the major forage-producing plants. If the site is in
excellent condition, the total annual production is
estimated at 1,400 pounds per acre in favorable years
and 700 pounds per acre in unfavorable years.
Livestock access is limited by the slope and the rock
fragments on the surface.

The potential plant community on the Roostercomb
soil is dominated by bluebunch wheatgrass, ldaho
fescue, mountain big sagebrush, squaw apple, and
bitterbrush.

Bluebunch wheatgrass and Idaho fescue are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years. Livestock access
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is limited by the slope and the rock fragments on the
surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass,
mountain big sagebrush, and perennial forbs increase
in extent. If deterioration continues, cheatgrass, soft
brome, and other annual plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope and the
extremely gravelly surface layer.

The Ateron soil is in the Mountain Shallow South
12-16pz range site. The Roostercomb soil is in the
Mountain South 12-16pz range site.

10C—Bakeoven-Ruckles complex, 2 to 12 percent
slopes. This map unit is on ridgetops. Areas are
irregular in shape and are 40 fo 200 acres in size. The
native vegetation is mainly bunchgrasses and forbs.
Elevation is 2,000 to 3,600 feet. The average annual
precipitation is 10 to 12 inches, the average annual air
temperature is 45 to 50 degrees F, and the average
frost-free period is 100 to 130 days.

This unit is about 50 percent Bakeoven extremely
gravelly loam and 40 percent Ruckles very stony clay
loam. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

included in this unit are small areas of Ruclick soils.
Also included are small areas of Rock outcrop. Included
areas make up about 10 percent of the total acreage.
The percentage varies from one area to another.

The Bakeoven soil is very shallow and well drained.
It formed in loess and in colluvium derived from basalt.
Typically, the surface layer is very dark grayish brown
extremely gravelly loam about 2 inches thick. The
subsoil is dark brown extremely cobbly clay about 6
inches thick. The depth to bedrock is 4 to 10 inches.

Permeability is moderately slow in the Bakeoven soil.
Available water capacity is 0.5 inch to 1.5 inches. The
effective rooting depth is 4 to 10 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

The Ruckles soil is shallow and well drained. It
formed in coliuvium derived from basalt and influenced
by loess and volcanic ash in the surface layer.
Typically, the surface layer is very dark grayish brown
very stony clay loam about 5 inches thick. The subsoil
is very stony clay. The upper 3 inches is dark brown,
and the lower 3 inches is dark yellowish brown. The
substratum is brown extremely stony sandy clay. It
extends to a depth of about 16 inches. The depth to
bedrock is 10 to 20 inches.

Permeability is slow in the Ruckles soil. Available
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water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is slow or medium, and
the hazard of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Bakeoven soil is dominated by Sandberg bluegrass
and stiff sagebrush.

Sandberg bluegrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 400 pounds per acre
in favorable years and 100 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

The potential plant community on the Ruckles soil is
dominated by Idaho fescue and Wyoming big
sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is 1,200 pounds per acre in favorable years
and 300 pounds per acre in unfavorable years.
Livestock access is limited by the rock fragments on the
surface.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Sandberg bluegrass, Wyoming big sagebrush,
and perennial forbs increase in extent. If deterioration
continues, cheatgrass and other annual plants invade
the site.

Brush management is not recommended in areas of
the Bakeoven soil where stiff sagebrush has important
wildlife and some livestock food value. Mechanical
treatment for brush control on the Ruckles soil is not
practical because of the very stony surface layer.

The Bakeoven soil is in the Very Shallow 10-14pz
range site. The Ruckles soil is in the Mountain Shallow
9-12pz range site.

11A—Baker silt loam, 0 to 2 percent slopes. This
well drained soil is on low terraces. It is moderately
deep to a duripan. It formed in old alluvium influenced
by mixed volcanic ash and loess in the surface layer.
Areas are long and rectangular and are 40 to 200 acres
in size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,000 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 48 degrees F,
and the average frost-free period is 110 to 125 days.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The upper part of
the subsoil is dark brown and brown silt loam about 8
inches thick. The next part is brown loam about 15
inches thick. The lower part is a duripan about 8 inches
thick. The substratum to a depth of 60 inches or more is
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Figure 5.—Alfalfa hay on Baker silt loam, 0 to 2 percent slopes.

multicolored extremely gravelly sand. The depth to a
duripan generally is 20 to 40 inches. In some areas it is
less than 20 inches. In places the soil has a weakly
cemented hardpan instead of a duripan.

Included in this unit are small areas of Powval and
Wingville soils. Wingville soils are in depressions.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to
another.

Permeability is moderate above the duripan in the
Baker soil. Available water capacity is 5 to 8 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight.

Most areas are used for irrigated hay and pasture
(fig. 5) or small grain. A few areas are used for
homesite development. This unit also provides habitat
for many kinds of wildlife.

Hay and pasture or cropland—If this unit is used for
hay and pasture or small grain, the main limitation is

the rooting depth. Ripping and shattering the duripan
increase the effective rooting depth and improve
internal drainage.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for maximum crop
production. Irrigation water can be applied by the
controlled surface or sprinkler methods. Sprinkler
irrigation permits the even, controlled application of
water and helps to control runoff. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capacity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
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grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of a high content of lime and drought. The free
carbonates in the soil tie up minerals and limit their
availability. A very low available water capacity may
cause severe seedling mortality. Continued cultivation,
mulching, or applications of herbicide to control
competing vegetation are needed to ensure the
establishment and survival of seedlings.

Homesite development—If this unit is used for
homesite development, the main limitations are the
moderate depth to a duripan, the sandy substratum,
and a moderate potential for frost action.

On sites for septic tank absorption fields, the
moderate depth to a duripan can be overcome by
ripping the duripan. Retainer walls should be
constructed in shallow excavations to keep cutbanks
from caving in. Properly designing foundations, footings,
and roads helps to offset the moderate potential for
frost action.

The Baker soil is in the Mountain Loamy 9-12pz
range site.

11B—Baker silt loam, 2 to 7 percent slopes. This
well drained soil is on low terraces. It is moderately
deep to a duripan. It formed in old alluvium influenced
by mixed volcanic ash and loess in the surface layer.
Areas are long and rectangular and are 40 to 200 acres
in size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,600 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 48 degrees F,
and the average frost-free period is 110 to 125 days.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The upper part of
the subsoil is dark brown and brown silt loam about 8
inches thick. The next part is brown loam about 15
inches thick. The lower part is a duripan about 8 inches
thick. The substratum to a depth of 60 inches or more is
multicolored extremely gravelly sand. The depth to a
duripan generally is 20 to 40 inches. In some areas it is
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less than 20 inches. In places the soil has a weakly
cemented hardpan instead of a duripan.

Included in this unit are small areas of North Powder
and Virtue soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate above the duripan in the
Baker soil. Available water capacity is 5 to 8 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight or
moderate.

Most areas are used for irrigated hay and pasture. A
few areas are used for small grain or homesite
development. This unit also provides habitat for many
kinds of wildlife.

Hay and pasture—If this unit is used for hay and
pasture, the main limitation is the rooting depth. Ripping
and shattering the duripan increase the effective rooting
depth and improve internal drainage.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by the sprinkler method. Sprinkler irrigation
permits the even, controlled application of water and
helps to control runoff. To avoid overirrigation and the
leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water
capacity, the rate of water intake, and the needs of the
crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieidwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of a high content of lime and drought. The free
carbonates in the soil tie up minerals and limit their
availability. A very low available water capacity may
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cause severe seedling mortality. Continued cultivation,
mulching, or applications of herbicide to control
competing vegetation are needed to ensure the
establishment and survival of seedlings.

Homesite development—If this unit is used for
homesite development, the main limitations are the
moderate depth to a duripan, the sandy substratum, a
moderate potential for frost action, and the slope.

On sites for septic tank absorption fields, the
moderate depth to a duripan can be overcome by
ripping the duripan. Retainer walls should be
constructed in shallow excavations to keep cutbanks
from caving in. Properly designing foundations, footings,
and roads helps to offset the moderate potential for
frost action. In the steeper areas the hazard of erosion
can be reduced by disturbing only the part of the site
that is used for construction.

The Baker soil is in the Mountain Loamy 9-12pz
range site.

12A—Baker silt loam, 0 to 2 percent slopes, warm.
This well drained soil is on low terraces. It is moderately
deep to a duripan. It formed in old alfluvium influenced
by mixed volcanic ash and loess in the surface layer.
Areas are long and rectangular and are 40 to 200 acres
in size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,000 to 2,600 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 48 to 50 degrees F,
and the average frost-free period is 125 to 140 days.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The upper part of
the subsoil is dark brown and brown silt loam about 8
inches thick. The next part is brown loam about 15
inches thick. The lower part is a duripan about 8 inches
thick. The substratum to a depth of 60 inches or more is
multicolored extremely gravelly sand. The depth to a
duripan generally is 20 to 40 inches. In some areas it is
less than 20 inches. In places the soil has a weakly
cemented hardpan instead of a duripan.

Included in this unit are small areas of Powval and
Wingvilie soils. Wingville soils are in depressions.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to
another.

Permeability is moderate above the duripan in the
Baker soil. Available water capacity is 5 to 8 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight.

Most areas are used for irrigated hay and pasture or
for small grain. A few areas are used for irrigated row
crops or for homesite development. This unit also
provides habitat for many kinds of wildiife.

Hay and pasture or cropland—If this unit is used as
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hayland, pasture, or cropland, the main limitation is the
rooting depth. Ripping and shattering the duripan
increase the effective rooting depth and improve
internal drainage.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by the controlled surface or sprinkier methods.
Sprinkler irrigation permits the even, controlled
application of water and helps to control runoff. To
avoid overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of a high content of lime and drought. The free
carbonates in the soil tie up minerals and limit their
availability. A very low available water capacity may
cause severe seedling mortality. Continued cultivation,
mulching, or applications of herbicide to control
competing vegetation are needed to ensure the
establishment and survival of seedlings.

Homesite development—If this unit is used for
homesite development, the main limitations are the
moderate depth to a duripan, the sandy substratum,
and a moderate potential for frost action.

On sites for septic tank absorption fields, the
moderate depth to a duripan can be overcome by
ripping the duripan. Retainer walls should be
constructed in shallow excavations to keep cutbanks
from caving in. Properly designing foundations, footings,
and roads helps to offset the moderate potential for
frost action.

The Baker soil is in the Loamy 9-12pz range site.
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12B—Baker silt loam, 2 to 7 percent slopes, warm.
This well drained soil is on low terraces. It is moderately
deep to a duripan. It formed in old alluvium influenced
by mixed volcanic ash and loess in the surface layer.
Areas are long and rectangular and are 40 to 200 acres
in size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,000 to 2,600 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 48 to 50 degrees F,
and the average frost-free period is 125 to 140 days.

Typically, the surface layer is very dark grayish
brown silt loam about 8 inches thick. The upper part of
the subsoil is dark brown and brown silt loam about 8
inches thick. The next part is brown loam about 15
inches thick. The lower part is a duripan about 8 inches
thick. The substratum to a depth of 60 inches or more is
multicolored extremely gravelly sand. The depth to a
duripan generally is 20 to 40 inches. In some areas it is
less than 20 inches. In places the soil has a weakly
cemented hardpan instead of a duripan.

Included in this unit are small areas of North Powder
and Virtue soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate above the duripan in the
Baker soil. Available water capacity is 5 to 8 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight or
moderate.

Most areas are used for irrigated hay and pasture. A
few areas are used for small grain or homesite
development. This unit also provides habitat for many
kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is the rooting depth. Ripping
and shattering the duripan increase the effective rooting
depth and improve internal drainage.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by the sprinkier method. Sprinkler irrigation
permits the even, controlled application of water and
helps to control runoff. To avoid overirrigation and the
leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water
capacity, the rate of water intake, and the needs of the
crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
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residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tiith and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.
All tilage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of a high content of lime and drought. The free
carbonates in the soil tie up minerals and limit their
availability. A very low available water capacity may
cause severe seedling mortality. Continued cultivation,
mulching, or applications of herbicide to control
competing vegetation are needed to ensure the
establishment and survival of seedlings.

Homesite development—If this unit is used for
homesite development, the main limitations are the
moderate depth to a duripan, the sandy substratum, a
moderate potential for frost action, and the slope.

On sites for septic tank absorption fields, the
moderate depth to a duripan can be overcome by
ripping the duripan. Retainer walls should be
constructed in shallow excavations to keep cutbanks
from caving in. Properly designing foundations, footings,
and roads helps to offset the moderate potential for
frost action. In the steeper areas the hazard of erosion
can be reduced by disturbing only the part of the site
that is used for construction.

The Baker soil is in the Loamy 9-12pz range site.

13A—Baldock silt loam, 0 to 2 percent slopes. This
deep, poorly drained soil is on flood plains. It formed in
mixed alluvium. Areas are elongated and are 20 to 200
acres in size. The native vegetation is mainly water-
tolerant grasses and sedges. Elevation is 2,000 to
3,600 feet. The average annual precipitation is 9 to 12
inches, the average annual air temperature is 46 to 50
degrees F, and the average frost-free period is 110 to
140 days.

Typically, the surface layer is very dark grayish
brown and very dark gray silt loam about 6 inches thick.
The next layer is dark gray silt loam about 12 inches
thick. The upper part of the substratum is dark gray,
mottled silt loam. It extends to a depth of about 36
inches. The lower part to a depth of 60 inches or more
is gleyed dark grayish brown silt loam.

Included in this unit are small areas of Balm, Haines,
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and Boyce soils. Also included are small areas of
Wingdale and Wingville soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Baldock soil.
Available water capacity is 9 to 13 inches. The effective
rooting depth is limited by a seasonal high water table
within a depth of 1.5 feet in winter and spring. This soil
is occasionally flooded for brief periods in winter and
spring. Runoff is slow, and the hazard of water erosion
is slight.

This unit is used mainly for hay and pasture. It aiso
provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is the seasonal high water
table. Wetness limits the choice of plants and the period
of cutting or grazing and increases the risk of winterkill.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and increased runoff.
Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Compaction limits the movement of air and
water in the soil and restricts the growth of roots.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

In summer irrigation is needed for the maximum
production of hay. Controlled surface irrigation is a
suitable method of applying water. Leveling helps to
ensure the uniform application of water. To avoid
overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and control erosion. Periodic mowing
and clipping help to maintain uniform growth and
prevent selective grazing.

Because of salt concentrations, the selection of trees
and shrubs that can be grown as windbreaks and
environmental plantings is limited and seedling mortality
is severe. The species selected for planting should be
those that can withstand excess moisture. Spring
planting may be delayed because of the excess
moisture.

The Baldock soil is in the Wet Meadow range site.

14D—Baldridge very gravelly loam, 12 to 35
percent south slopes. This deep, well drained soil is
on mountains. It formed in colluvium derived from
rhyolite and andesite. Areas are irregular in shape and
are 80 to 200 acres in size. The native vegetation is
mainly bunchgrasses, shrubs, and forbs. Elevation is
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4,000 to 6,000 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
60 to 90 days.

Typically, the surface layer is very dark brown very
gravelly loam about 14 inches thick. The upper part of
the subsoil is very dark grayish brown very gravelly
loam about 16 inches thick. The lower part is dark
grayish brown extremely cobbly loam about 17 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray extremely cobbly sandy loam.

Included in this unit are small areas of Segundo
soils. Also included are small areas of Anatone and
Stavely soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate in the Baldridge soil.
Available water capacity is 3 to 8 inches. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by mountain big sagebrush,
buckwheat, bluebunch wheatgrass, and needlegrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 200 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Blue wildrye, buckwheat, and
mountain big sagebrush increase in extent. If
deterioration continues, the extent of needlegrass and
blue wildrye decreases and annual grasses and forbs
invade the site.

The Baldridge soil is in the High Mountain Loam
18+pz range site.

14E—Baldridge very gravelly loam, 35 to 50
percent south slopes. This deep, well drained soil is
on mountains. It formed in colluvium derived from
rhyolite and andesite. Areas are irregular in shape and
are 80 to 200 acres in size. The native vegetation is
mainly bunchgrasses, shrubs, and forbs. Elevation is
4,000 to 6,000 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
60 to 90 days.

Typically, the surface layer is very dark brown very
gravelly loam about 14 inches thick. The upper part of
the subsoil is very dark grayish brown very gravelly
foam about 16 inches thick. The lower part is dark
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grayish brown extremely cobbly loam about 17 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray extremely cobbly sandy loam.

Included in this unit are small areas of Segundo
soils. Also included are small areas of Anatone and
Stavely soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate in the Baldridge soil.
Available water capacity is 3 to 8 inches. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by mountain big sagebrush,
buckwheat, bluebunch wheatgrass, and needlegrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years. Livestock access is limited by the
slope.

lf the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Blue wildrye, buckwheat, and
mountain big sagebrush increase in extent. If
deterioration continues, the extent of needlegrass and
blue wildrye decreases and annual grasses and forbs
invade the site.

Mechanical treatment for brush control or range
seeding is not practical because of the slope.

The Baldridge soil is in the High Mountain South
16-20pz range site.

14F—Baldridge very gravelly loam, 50 to 70
percent south slopes. This deep, well drained soil is
on mountains. It formed in colluvium derived from
rhyolite and andesite. Areas are irregular in shape and
are 80 to 200 acres in size. The native vegetation is
mainly bunchgrasses, shrubs, and forbs. Elevation is
4,000 to 6,000 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
60 to 90 days.

Typically, the surface layer is very dark brown very
gravelly loam about 14 inches thick. The upper part of
the subsoil is very dark grayish brown very gravelly
loam about 16 inches thick. The lower part is dark
grayish brown extremely cobbly loam about 17 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray extremely cobbly sandy loam.

Included in this unit are small areas of Segundo
soils. Also included are small areas of Anatone and
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Stavely soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate in the Baldridge soil.
Available water capacity is 3 to 8 inches. The effective
rooting depth is 60 inches or more. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by mountain big sagebrush,
buckwheat, bluebunch wheatgrass, and needlegrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years. Livestock access is limited by the
slope.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Blue wildrye, buckwheat, and
mountain big sagebrush increase in extent. If
deterioration continues, the extent of needlegrass and
biue wildrye decreases and annual forbs and grasses
invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope.

The Baldridge soil is in the High Mountain South
16-20pz range site.

15A—Balm loam, 0 to 3 percent slopes. This deep,
somewhat poorly drained soil is on flood plains. It
formed in stratified, mixed alluvium. Areas are
elongated and are 20 to 150 acres in size. The native
vegetation is mainly water-tolerant grasses and sedges.
Elevation is 2,000 to 3,400 feet. The average annual
precipitation is 9 to 12 inches, the average annual air
temperature is 47 to 51 degrees F, and the average
frost-free period is 120 to 140 days.

Typically, the surface layer is about 2 inches of very
dark brown loam and 10 inches of very dark brown silt
loam. The next layer is dark brown, mottled silt loam
about 5 inches thick. The upper 13 inches of the
substratum is dark olive gray, mottled silt loam and very
dark gray fine sandy loam. The lower 30 inches is
multicolored very gravelly sand. Depth to the
contrasting substratum is 20 to 40 inches.

Included in this unit are small areas of Baldock,
Boyce, Wingville, and Wingdale soils. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderate to a depth of about 30
inches in the Balm soil and very rapid below that depth.
Available water capacity is 4 to 7 inches. The effective
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rooting depth is limited by a seasonal high water table
at a depth of 1 to 2 feet in winter and early summer.
This soil is subject to rare flooding. Runoff is slow, and
the hazard of water erosion is slight.

This unit is used mainly for hay and pasture. It also
provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is the seasonal high water
table. Wetness limits the choice of plants and the period
of cutting or grazing and increases the risk of winterkill.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soail structure. As a
result, it increases the runoff rate and the hazard of
erosion. Compaction limits the movement of air and
water in the soil and restricts the growth of roots.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

In summer irrigation is needed for the maximum
production of hay. Controlled surface irrigation is a
suitable method of applying water. Leveling helps to
ensure the uniform application of water. To avoid
overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and control erosion. Periodic mowing
and clipping help to maintain uniform growth and
prevent selective grazing.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks and environmental plantings.
Onsite investigation is needed to identify areas where
trees and shrubs can be planted if special management
is applied.

The Balm soil is in the Meadow range site.

16B—Barnard silt loam, 2 to 7 percent slopes. This
well drained soil is on terraces. It is moderately deep to
a duripan. It formed in alluvial sediments influenced by
volcanic ash in the surface layer. Areas are irregular in
shape and are 100 to 400 acres in size. The native
vegetation is mainly bunchgrasses, forbs, and shrubs.
Elevation is 2,300 to 3,500 feet. The average annual
precipitation is 9 to 12 inches, the average annual air
temperature is 47 to 51 degrees F, and the average
frost-free period is 100 to 140 days.

Typically, the surface layer is very dark grayish
brown silt loam about 7 inches thick. The next layer is
dark brown silty clay loam about 7 inches thick. The
upper part of the subsoil is dark brown silty clay about 8
inches thick. The lower part is a silica-cemented
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duripan about 8 inches thick. The substratum to a depth
of 60 inches or more is pale brown very gravelly loam.
The depth to a duripan is 20 to 40 inches.

Included in this unit are small areas of Barhard
cobbly silt loam. Also included are small areas of Baker
and Ruckles soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 14
inches in the Barnard soil and slow between that depth
and the impermeable duripan. It is rapid in the
substratum. Available water capacity is 3 to 6 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for irrigated hay and pasture
or small grain. It also is used for homesite development,
and it provides habitat for many kinds of wildlife.

Hay and pasture or cropland —If this unit is used as
hayland, pasture, or cropland, the main limitation is the
rooting depth. Ripping and shattering the duripan
increase the effective rooting depth and improve
internal drainage.

Management that maintains the optimum vigor and
guality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for maximum crop
production. Sprinkler irrigation is a suitable method of
applying water. It permits the even, controlled
application of water, helps to control runoff, and
minimizes the risk of erosion. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capacity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
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windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

Homesite development—If this unit is used for
homesite development, the main limitations are the
depth to a duripan, a moderate potential for frost action,
the slow permeability in the clayey subsoil, a moderate
shrink-swell potential, and the slope.

This soil is poorly suited to septic tank absorption
fields because of the depth to a duripan and the siow
permeability. Properly designing buildings helps to
prevent the structural damage caused by shrinking and
swelling and by frost action. Properly designing roads
helps to offset the moderate potential for frost action. In
the steeper areas the hazard of erosion can be reduced
by disturbing only the part of the site that is used for
construction.

The Barnard soil is in the Loamy 9-12pz range site.

16C—Barnard silt loam, 7 to 12 percent slopes.
This well drained soil is on terraces. It is moderately
deep to a duripan. It formed in alluvial sediments
influenced by volcanic ash in the surface layer. Areas
are irregular in shape and are 100 to 400 acres in size.
The vegetation in areas that have not been cultivated is
mainly bunchgrasses, forbs, and shrubs. Elevation is
2,300 to 3,500 feet. The average annual precipitation is
9 to 12 inches, the average annual air temperature is
47 to 51 degrees F, and the average frost-free period is
100 to 140 days.

Typically, the surface layer is very dark grayish
brown silt loam about 7 inches thick. The next layer is
dark brown silty clay loam about 7 inches thick. The
upper part of the subsoil is dark brown silty clay about 8
inches thick. The lower part is a silica-cemented
duripan about 8 inches thick. The substratum to a depth
of 60 inches or more is pale brown very gravelly loam.
The depth to a duripan is 20 to 40 inches.

Included in this unit are small areas of Barnard
cobbly silt loam. Also included are small areas of Baker
and Ruckles soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 14
inches in the Barnard soil and slow between that depth
and the impermeable duripan. It is rapid in the
substratum. Available water capacity is 3 to 6 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used mainly for irrigated hay and pasture.
It also is used for small grain or homesite development,
and it provides habitat for many kinds of wildlife.
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Hay and pasture or cropland—If this unit is used as
hayland, pasture, or cropland, the main limitation is the
rooting depth. Ripping and shattering the duripan
increase the effective rooting depth and improve
internal drainage.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for maximum crop
production. Sprinkler irrigation is a suitable method of
applying water. It permits the even, controlled
application of water, helps to control runoff, and
minimizes the risk of erosion. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capagcity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

Homesite development.—If this unit is used for
homesite development, the main limitations are the
depth to a duripan, a moderate potential for frost action,
the slow permeability in the clayey subsoil, the slope,
and a moderate shrink-swell potential.

This soil is poorly suited to septic tank absorption
fields because of the depth to a duripan and the slow
permeability. Properly designing buildings helps to
prevent the structural damage caused by shrinking and
swelling and by frost action. Properly designing roads
helps to offset the moderate potential for frost action
and can help to control runoff and stabilize cut slopes.
In the steeper areas the hazard of erosion can be
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reduced by disturbing only the part of the site that is
used for construction.
The Barnard soil is in the Loamy 9-12pz range site.

16D—Barnard silt loam, 12 to 20 percent slopes.
This well drained soil is on terraces. It is moderately
deep to a duripan. It formed in alluvial sediments
influenced by volcanic ash in the surface layer. Areas
are irregular in shape and are 100 to 400 acres in size.
The native vegetation is mainly bunchgrasses, forbs,
and shrubs. Elevation is 2,300 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 47 to 51 degrees F,
and the average frost-free period is 100 to 140 days.

Typically, the surface layer is very dark grayish
brown silt loam about 7 inches thick. The next layer is
dark brown silty clay loam about 7 inches thick. The
upper part of the subsoil is dark brown silty clay about 8
inches thick. The lower part is a silica-cemented
duripan about 8 inches thick. The substratum to a depth
of about 60 inches is pale brown very gravelly loam.
The depth to a duripan is 20 to 40 inches.

Included in this unit are small areas of Barnard
cobbly silt loam. Also included are small areas of
Ruckles and Hyall soils. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 14
inches in the Barnard soil and slow between that depth
and the impermeable duripan. It is rapid in the
substratum. Available water capacity is 3 to 6 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for irrigated hay and pasture.
It also provides habitat for many kinds of wildlife.

Hay and pasture.—lIf this unit is used for hay and
pasture, the main limitations are the rooting depth and
the slope. Ripping and shattering the duripan increase
the effective rooting depth and improve internal
drainage.

Management that maintains the optimum vigor and
qualilty of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.
All tillage should be on the contour or across the slope.

In summer irrigation is needed for the maximum
production of forage. Sprinkler irrigation is a suitable
method of applying water. It permits the even,
controlled application of water, helps to control runoff,
and minimizes the risk of erosion. To avoid
overirrigation and the leaching of plant nutrients,
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applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

The Barnard soil is in the Clayey South 9-12pz range
site.

17C—Barnard cobbly silt loam, 7 to 20 percent
slopes. This well drained soil is on the side slopes of
terraces. It is moderately deep to a duripan. It formed in
lacustrine and alluvial sediments. Areas are irregular in
shape and are 100 to 400 acres in size. The native
vegetation is mainly bunchgrasses, forbs, and shrubs.
Elevation is 2,300 to 3,000 feet. The average annual
precipitation is 9 to 12 inches, the average annual air
temperature is 47 to 51 degrees F, and the average
frost-free period is 100 to 140 days.

Typically, the surface layer is very dark grayish
brown cobbly silt loam about 9 inches thick. The next
layer is dark brown cobbily silty clay loam about 8
inches thick. The upper part of the subsoil is dark brown
silty clay about 15 inches thick. The lower part is a
silica-cemented duripan about 15 inches thick. The
substratum to a depth of about 60 inches is very pale
brown very gravelly loam. The depth to a duripan is 20
to 40 inches.

Included in this unit are small areas of Barnard silt
loam. Also included are small areas of Ruckles and
Ruclick soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate to a depth of about 17
inches in the Barnard soil and slow between that depth
and the impermeable duripan. It is rapid in the
substratum. Available water capacity is 3 to 6 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for irrigated pasture. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Pasture—If this unit is used for pasture, the main
limitations are the cobbles on the surface, the rooting
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depth, and the slope. The cobbles may limit some
fieldwork. Ripping and shattering the duripan increase
the effective rooting depth and improve internal
drainage.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.
All tillage should be on the contour or across the slope.

In summer irrigation is needed for maximum crop
production. Sprinkler irrigation is a suitable method of
applying water. It permits the even, controlled
application of water, helps to control runoff, and
minimizes the risk of erosion. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capacity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass and
Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, Wyoming big
sagebrush, and perennial forbs increase in extent. If
deterioration continues, unpalatable annual grasses and
forbs invade the site.

The Barnard soil is in the Clayey South 9-12pz range
site.

18B—Benderly gravelly fine sandy loam, 0 to 7
percent slopes. This deep, somewhat excessively
drained soil is on alluvial fans. It formed in mixed
alluvium. Areas are irregular in shape and are 10 to 100
acres in size. The native vegetation is mainly
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bunchgrasses, forbs, and shrubs. Elevation is 3,400 to
3,800 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 45 to 50
degrees F, and the average frost-free period is 100 to
130 days.

Typically, the surface layer is very dark grayish
brown and dark brown gravelly fine sandy loam about
16 inches thick. The substratum is extremely gravelly
sand. The upper 5 inches is dark brown, and the lower
39 inches is brown. Depth to the extremely gravelly
substratum is 10 to 20 inches.

Included in this unit are small areas of Goodrich
soils. Also included are small areas of soils that are
similar to the Benderly soil but have a very cobbly
surface or are less than 10 inches deep to the
extremely gravelly substratum. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderately rapid to a depth of about
16 inches in the Benderly soil and very rapid below that
depth. Available water capacity is 2 to 4 inches. The
effective rooting depth is limited by the extremely
gravelly substratum at a depth of 10 to 20 inches.
Runoff is slow, and the hazard of water erosion is slight
or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by ldaho fescue, mountain big
sagebrush, and squaw apple.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,800 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Needlegrass, threadieaf sedge, mountain big
sagebrush, basin big sagebrush, and Sandberg
bluegrass increase in extent. If deterioration continues,
the extent of bluebunch wheatgrass, needlegrass, and
threadleaf sedge decreases, the extent of mountain big
sagebrush strongly increases, and unpalatable forbs
and annuals invade the site.

Livestock watering ponds are not suitable because of
the hazard of seepage.

The Benderly soil is in the Mountain Loamy 12-16pz
range site.

19E—Boiler gravelly loam, 35 to 60 percent north
slopes. This deep, well drained soil is on mountains. It
formed in colluvium derived from tuffaceous sediments.
Areas are irregular in shape and are 80 to 200 acres in
size. The native vegetation is mainly conifers, shrubs,
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bunchgrasses, and forbs. Elevation is 4,000 to 5,000
feet. The average annual precipitation is 16 to 30
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 30 to 50
days.

Typically, the surface is covered with a mat of
partially decomposed needles, leaves, and twigs about
1 inch thick. The surface layer is very dark grayish
brown gravelly loam about 6 inches thick. The next
layer is dark brown very gravelly clay loam about 7
inches thick. The subsoil is about 36 inches of brown
and dark yellowish brown extremely gravelly silty clay
and clay. The depth to weathered sediments is 40 to
more than 60 inches.

Included in this unit are small areas of Hankins soils
and Rock outcrop. Also included are small areas of
soils that are similar to the Boiler soil but are less than
40 inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is slow in the Boiler soil. Available water
capacity is 3 to 6 inches. The effective rooting depth is
40 to 60 inches. Runoff is rapid, and the hazard of
water erosion is high or very high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
ponderosa pine and Douglas-fir. The mean site index is
58 for ponderosa pine (100-year base age) and 53 for
Douglas-fir (50-year base age). The potential production
at culmination of the mean annual increment for
ponderosa pine is 44 cubic feet per acre per year (3.1
cubic meters per hectare per year) in a 60-year-old,
even-aged, fully stocked stand and for Douglas-fir is 34
cubic feet per acre per year (2.4 cubic meters per
hectare per year) in a 114-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, the hazard of windthrow,
plant competition, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.
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The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction also can be reduced by using suitable
harvesting methods, laying out skid trails in advance,
and harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
because of increased expense and soil displacement.
The trees that are suitable for planting include
ponderosa pine and Douglas-fir. The seedling survival
rate is only moderate because of the droughtiness
caused by rock fragments.

Trees are subject to windthrow because of the
restricted rooting depth. They are particularly
susceptible during periods when the soil is excessively
wet and winds are strong. Regeneration systems that
isolate single trees or groups of trees are not practical
because of the hazard of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland.—This unit is suitable for use as
grazable woodland. The understory consists mainly of
common snowberry, spirea, elk sedge, pinegrass, Idaho
fescue, and strawberry. The potential production of the
native understory plants in a normal year is about 800
pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Because of steep, unstable
slopes, grazing should be delayed in spring until the soil
has drained sufficiently and is firm enough to withstand
trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Stands of timber should be
left in some areas to provide escape and thermal cover
for the big game animals.

The Boiler soil is in the Pine-Snowberry-Sedge
woodland understory site.



42

20D—Bouldrock loam, 12 to 35 percent south
slopes. This moderately deep, well drained soil is on
hills. It formed in residuum and colluvium derived from
quartz diorite and related granitic rocks. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, shrubs, and
forbs. Elevation is 4,000 to 6,200 feet. The average
annual precipitation is 16 to 20 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 70 to 100 days.

Typically, the surface layer is black loam about 6
inches thick. The subsoil is very dark brown and very
dark grayish brown sandy loam about 15 inches thick.
The substratum is dark brown sandy loam. It extends to
a depth of about 32 inches. The depth to weathered
granitic bedrock is 20 to 40 inches.

Included in this unit are small areas of Bouldrock
very bouldery loam and Kilmerque soils. Also included
are small areas of soils that are similar to the Bouldrock
soil but are less than 20 inches deep over bedrock.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to
another.

Permeability is moderate to a depth of about 6 inches
in the Bouldrock soil and moderately rapid below that
depth. Available water capacity is 2 to 5 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by bluebunch wheatgrass,
mountain big sagebrush, and buckwheat.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Mountain big sagebrush,
buckwheat, and blue wildrye increase in extent. If
deterioration continues, the extent of needlegrass and
blue wildrye decreases and annual grasses and forbs
invade the site.

The Bouldrock soil is in the High Mountain South
16-20pz range site.

21E—Bouldrock complex, 35 to 60 percent south
slopes. This map unit is on hills. Areas are irregular in
shape and are 40 to 200 acres in size. The native
vegetation is mainly bunchgrasses, shrubs, and forbs.
Elevation is 4,000 to 6,200 feet. The average annual
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precipitation is 16 to 20 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 80 to 100 days.

This unit is about 50 percent Bouldrock loam and 35
percent Bouldrock very bouidery loam. The components
of this unit occur as areas so intricately intermingled
that mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Kilmerque
soils and Rock outcrop. Also included are small areas
of soils that are similar to the Bouldrock soils but are
less than 20 inches deep over bedrock. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Bouldrock loam is moderately deep and well drained.
It formed in residuum and colluvium derived from quartz
diorite and related granitic rocks. Typically, the surface
layer is black loam about 6 inches thick. The subsoil is
very dark brown and very dark grayish brown sandy
loam about 15 inches thick. The substatum is dark
brown sandy loam. It extends to a depth of about 32
inches. The depth to weathered granitic bedrock is 20
to 40 inches.

Bouldrock very bouldery loam is moderately deep
and well drained. It formed in residuum and colluvium
derived from quartz diorite and related granitic rocks.
Typically, the surface layer is black very bouldery loam
about 9 inches thick. The subsoil is very dark brown
sandy loam about 16 inches thick. The substratum is
dark brown gravelly sandy loam. It extends to a depth
of about 29 inches. The depth to weathered granitic
bedrock is 20 to 40 inches.

Permeability is moderate to a depth of about 9 inches
in the Bouldrock soils and moderately rapid below that
depth. Available water capacity is 2 to 5 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high or very
high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass,
mountain big sagebrush, and buckwheat.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years. Livestock access is somewhat
limited by the slope and the boulders on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Mountain big sagebrush,
buckwheat, and blue wildrye increase in extent. If
deterioration continues, the extent of blue wildrye
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decreases and annual grasses and forbs invade the
site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope and the
boulders on the surface.

The Bouldrock soils are in the High Mountain South
16-20pz range site.

22E—Bouldrock-Kilmerque complex, 35 to 60
percent south slopes. This map unit is on mountains.
Areas are irregular in shape and are 40 to 400 acres in
size. The native vegetation is mainly conifers, shrubs,
bunchgrasses, and forbs. Elevation is 4,000 to 6,200
feet. The average annual precipitation is 16 to 20
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 80 to
100 days.

This unit is about 50 percent Bouldrock very bouldery
loam and 35 percent Kilmerque loam. The Bouldrock
soil is used as rangeland, and the Kilmerque soil is
used as woodland. The components of this unit occur
as areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Bouldrock
soils that have a surface layer of loam and small areas
of Rock outcrop. Also included are small areas of soils
that are similar to the Kilmerque soil but are more than
40 inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Bouldrock soil is moderately deep and well
drained. It formed in residuum and colluvium derived
from quartz diorite and related granitic rocks. Typically,
the surface layer is black very bouldery loam about 9
inches thick. The substratum is dark brown gravelly
sandy loam. It extends to a depth of about 29 inches.
The depth to weathered granitic bedrock is 20 to 40
inches.

Permeability is moderate to a depth of about 9 inches
in the Bouidrock soil and moderately rapid below that
depth. Available water capacity is 2 to 5 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high or very
high.

The Kilmerque soil is moderately deep and well
drained. It formed in colluvium and residuum derived
from quartz diorite. Typically, the surface is covered

with a mat of partially decomposed needles, leaves, and-

twigs about 0.5 inch thick. The surface layer is very
dark grayish brown loam about 5 inches thick. The
upper part of the subsoil is dark brown loam about 7
inches thick. The lower part is dark yellowish brown
sandy loam about 4 inches thick. The substratum is
yellowish brown gravelly coarse sandy loam about 10
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inches thick. The depth to weathered bedrock is 20 to
40 inches.

Permeability is moderate to a depth of about 16
inches in the Kilmerque soil and moderately rapid below
that depth. Available water capacity is 2 to 5 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high or very
high.

This unit is used mainly for timber production and
livestock grazing. It also provides habitat for many kinds
of wildlife.

Woodland—The Kilmerque soil is suited to the
production of ponderosa pine and Douglas-fir. The
mean site index is 82 for ponderosa pine (100-year
base age) and 66 for Douglas-fir (50-year base age).
The potential production at culmination of the mean
annual increment for ponderosa pine is 72 cubic feet
per acre per year (5.0 cubic meters per hectare per
year) in a 40-year-old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber on this unit are the hazard of erosion, the
equipment limitation, seedling mortality, the hazard of
windthrow, piant competition, and fire damage to the
soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compagction also can be reduced by using suitable
harvesting methods, laying out skid trails in advance,
and harvesting timber when the soil is least susceptible
to compaction.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
because of increased expense and soil displacement.

The seedling mortality rate is increased by
compaction of the surface layer and by droughtiness in
the surface layer, especially on south- and southwest-
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facing slopes. Shading and mulching of seedlings may
be required. The trees that are suitable for planting
include ponderosa pine and Douglas-fir.

Trees commonly are subject to windthrow during
periods when the soil is excessively wet and winds are
strong. Regeneration systems that isolate single trees
or groups of trees are not practical because of the
hazard of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—The Kilmerque soil is suitable
for use as grazable woodiand. The understory
vegetation consists mainly of common snowberry,
spirea, elk sedge, pinegrass, strawberry, and low
Oregongrape. The potential production of the native
understory plants in a normal year is about 800 pounds
of air-dry forage per acre.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

Livestock grazing—The potential plant community on
the Bouldrock soil is dominated by bluebunch
wheatgrass, mountain big sagebrush, and buckwheat.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years. Livestock access is limited by the
Rock outcrop, the slope, and the boulders on the
surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Mountain big sagebrush,
buckwheat, and blue wildrye increase in extent. If
deterioration continues, the extent of blue wildrye
decreases and annual grasses and forbs invade the
site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope and the
boulders on the surface.

The Bouldrock soil is in the High Mountain South
16-20pz range site. The Kilmerque soil is in the Pine-
Fir-Sedge woodland understory site.

22F—Bouldrock-Kilmerque complex, 60 to 80
percent south slopes. This map unit is on mountains.
Areas are irregular in shape and are 40 to 400 acres in
size. The native vegetation is mainly conifers, shrubs,
bunchgrasses, and forbs. Elevation is 4,000 to 6,200
feet. The average annual precipitation is 16 to 20
inches, the average annual air temperature is 40 to 45
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degrees F, and the average frost-free period is 80 to
100 days.

This unit is about 50 percent Bouldrock very bouldery
loam and 35 percent Kilmerque loam. The Bouldrock
soil is used as rangeland, and the Kilmerque soil is
used as woodland. The components of this unit occur
as areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Rock outcrop
and Bouldrock loam. Also included are small areas of
soils that are similar to the Bouldrock soil but are less
than 20 inches deep over bedrock and soils that are
similar to the Kilmerque soil but are more than 40
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Bouldrock soil is moderately deep and well
drained. It formed in residuum and colluvium derived
from quartz diorite and related granitic rocks. Typically,
the surface layer is black very bouldery loam about 9
inches thick. The subsoil is very dark brown sandy loam
about 16 inches thick. The substratum is dark brown
gravelly sandy loam. It extends to a depth of about 29
inches. The depth to granitic bedrock is 20 to 40 inches.

Permeability is moderate to a depth of about 9 inches
in the Bouldrock soil and moderately rapid below that
depth. Available water capacity is 2 to 5 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is very high.

The Kilmerque soil is moderately deep and well
drained. It formed in colluvium and residuum derived
from quartz diorite and related granitic rocks. Typically,
the surface is covered with a mat of partially
decomposed needles, leaves, and twigs about 0.5 inch
thick. The surface layer is very dark grayish brown loam
about 5 inches thick. The upper part of the subsaoil is
dark brown loam about 7 inches thick. The lower part is
dark yellowish brown sandy loam about 4 inches thick.
The substratum is yellowish brown gravelly coarse
sandy loam about 10 inches thick. The depth to bedrock
is 20 to 40 inches.

Permeability is moderate to a depth of about 16
inches in the Kilmerque soil and moderately rapid below
that depth. Available water capacity is 2 to 5 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is very high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—The Kilmerque soil is suited to the
production of ponderosa pine and Douglas-fir. The
mean site index is 82 for ponderosa pine (100-year
base age) and 66 for Dougles fir (50-year base age).
The potential production at culmination of the mean
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annual increment for ponderosa pine is 72 cubic feet
per acre per year (5.0 cubic meters per hectare per
year) in a 40-year-old, even-aged, fully stocked stand
and for Douglas-fir is 54 cubic feet per acre per year
(3.8 cubic meters per hectare per year) in a 106-year-
old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber on this unit are the hazard of erosion, the
equipment limitation, seedling mortality, the hazard of
windthrow, plant competition, and fire damage to the
soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope prevents the use of wheeled and tracked
equipment. High-lead or other logging systems that fully
suspend the logs above the ground will damage the soil
less than other systems. The risk of compaction can be
reduced by using suitable harvesting methods and by
harvesting when the soil is least susceptible to
compaction.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, or girdling.

The seedling mortality rate is increased by
compaction of the surface layer and by droughtiness in
the surface layer, especially on south- and southwest-
facing slopes. Shading and mulching of seedlings may
be required. The trees that are suitable for planting
include ponderosa pine and Douglas-fir.

Trees are subject to windthrow during periods when
the soil is excessively wet and winds are strong.
Regeneration systems that isolate single trees or
groups of trees are not practical because of the hazard
of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity.

The understory consists mainly of common
snowberry, spirea, elk sedge, pinegrass, low
Oregongrape, and strawberry.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
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should be left in some areas to provide escape and
thermal cover for the big game animals.

Livestock grazing—The potential plant community on
the Bouldrock soil is dominated by bluebunch
wheatgrass, mountain big sagebrush, and buckwheat.

Biuebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,600 pounds per
acre in favorable years and 900 pounds per acre in
unfavorable years. Livestock access is limited by the
Rock outcrop, the slope, and the bouiders on the
surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Blue wildrye, buckwheat, and
mountain big sagebrush increase in extent. If
deterioration continues, the extent of blue wildrye
decreases and annual grasses and forbs invade the
site.

Mechanical treatment for range seeding and brush
control is not practical because of the slope and the
boulders on the surface.

The Bouldrock soil is in the High Mountain South
16-20pz range site. The Kilmerque soil is in the Pine-
Fir-Sedge woodland understory site.

23A—Boyce silt loam, 0 to 2 percent slopes. This
deep, poorly drained soil is on flood plains. It formed in
stratified, mixed alluvium. Areas are irregular in shape
and are 10 to 50 acres in size. The native vegetation is
mainly water-tolerant grasses, sedges, and rushes.
Elevation is 2,000 to 3,600 feet. The average annual
precipitation is 10 to 12 inches, the average annual air
temperature is 45 to 50 degrees F, and the average
frost-free period is 120 to 140 days.

Typically, the surface layer is very dark grayish
brown silt loam about 4 inches thick. The next layer is
very dark grayish brown, mottled silt loam about 25
inches thick. The upper 8 inches of the substratum is
dark brown, mottled gravelly loamy sand. The lower part
to a depth of 60 inches or more is multicolored very
gravelly sand. Depth to the contrasting substratum is 20
to 40 inches.

Included in this unit are small areas of Balm soils.
Also included are small areas of Cumulic Haploxerolls.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to
another.

Permeability is moderate to a depth of about 29
inches in the Boyce soil and rapid below that depth.
Available water capacity is 6 to 8 inches. The effective
rooting depth is limited by a seasonal high water table
at a depth of 0.5 foot to 2.0 feet in spring and early
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summer. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used mainly for pasture. It also is used
for hay production, and it provides habitat for many
kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is the seasonal high water
table. Wetness limits the choice of plants and the period
of cutting or grazing and increases the risk of winterkill.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runofif rate and the hazard of
erosion. Compaction limits the movement of air and
water in the soil and restricts the growth of roots.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

In summer irrigation is needed for the maximum
production of hay. Controlled surface irrigation is a
suitable method of applying water. To avoid
overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

This soil is generally unsuited to the trees and shrubs
grown as windbreaks and environmental plantings.
Onsite investigation is needed to identify areas where
trees and shrubs can be planted if special management
is applied.

The Boyce soil is in the Wet Meadow range site.

24D—Brannan channery silt loam, 2 to 35 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium derived from schist
and influenced by volcanic ash in the surface layer.
Areas are irregular in shape and are 80 to 400 acres in
size. The native vegetation is mainly conifers, shrubs,
and forbs. Elevation is 4,000 to 6,000 feet. The average
annual precipitation is 20 to 35 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 60 days.

Typically, the surface is covered with a mat of
partially decomposed needles, twigs, and grasses about
1 inch thick. The surface layer is very dark grayish
brown channery silt loam about 4 inches thick. The
upper part of the subsoil is dark yellowish brown
channery silt loam about 10 inches thick. The lower part
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is brown very channery sandy clay loam about 14
inches thick. The substratum is brown very channery
sandy clay loam. It extends to a depth of about 48
inches. The mantle of volcanic ash is 14 to 20 inches
thick.

Included in this unit are small areas of Inkler soils.
Also included are small areas of Crackler and Rouen
soils. Included areas make up about 15 percent of the
total acreage. The percentage varies from one area to
another.

Permeability is moderate in the Brannan soil.
Available water capacity is 4 to 7 inches. The effective
rooting depth is 40 to 60 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
Douglas-fir and grand fir. The mean site index is 50 for
Douglas-fir (50-year base age) and 63 for grand fir (50-
year base age). The potential production at culmination
of the mean annual increment for Douglas-fir is 29 cubic
feet per acre per year (2.0 cubic meters per hectare per
year) in a 116-year-old, even-aged, fully stocked stand
and for grand fir is 81 cubic feet per acre per year (5.7
cubic meters per hectare per year) in a 118-year-old,
even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, and plant competition.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

Using standard wheeled and tracked equipment
when the soil is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. The risk of compaction can be
reduced by using low-pressure ground equipment,
laying out skid trails in advance, and harvesting timber
when the soil is dry or frozen. Cable yarding systems
that partially or fully suspend logs generally do less
damage to the soil than conventional ground-based
systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
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prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. The trees that are suitable for planting include
Douglas-fir, western larch, and grand fir.

Grazable woodland —This unit is suitable for use as
grazable woodland. The understory consists mainly of
princes pine, myrtle pachystima, elk sedge, heartleaf
arnica, pyrola, and western rattlesnake plantain.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Brannan soil is in the Mixed Fir-Princes Pine
woodland understory site.

24E—Brannan channery silt loam, 35 to 50 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium derived from schist
and influenced by volcanic ash in the surface layer.
Areas are irregular in shape and are 80 to 400 acres in
size. The native vegetation is mainly conifers, shrubs,
and forbs. Elevation is 4,000 to 6,000 feet. The average
annual precipitation is 20 to 35 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 60 days.

Typically, the surface is covered with a mat of
partially decomposed needles, twigs, and grasses about
1 inch thick. The surface layer is very dark grayish
brown channery silt loam about 4 inches thick. The
upper part of the subsoil is dark yellowish brown
channery silt loam about 10 inches thick. The lower part
is brown very channery sandy clay loam about 14
inches thick. The substratum is brown very channery
sandy clay loam. It extends to a depth of about 48

47

inches. The mantle of volcanic ash is 14 to 20 inches
thick.

Included in this unit are small areas of Inkler and
Piersonte soils. Also included are small areas of
Crackler and Rouen soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Brannan soil.
Available water capacity is 4 to 7 inches. The effective
rooting depth is 40 to 60 inches. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland —This unit is suited to the production of
Douglas-fir and grand fir. The mean site index is 50 for
Douglas-fir (50-year base age) and 63 for grand fir (50-
year base age). The potential production at culmination
of the mean annual increment for Douglas-fir is 29 cubic
feet per acre per year (2.0 cubic meters per hectare per
year) in a 116-year-old, even-aged, fully stocked stand
and for grand fir is 81 cubic feet per acre per year (5.7
cubic meters per hectare per year) in a 118-year-old,
even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction also can be reduced by using suitable
harvesting methods, laying out skid trails in advance,
and harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
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because of increased expense and soil displacement.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. The trees that are suitable for planting include
Douglas-fir, western larch, and grand fir.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
princes pine, myrtie pachystima, elk sedge, heartleaf
arnica, pyrola, and western rattlesnake plantain.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Because of steep, unstable
slopes, grazing should be delayed in spring until the soil
has drained sufficiently and is firm enough to withstand
trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Brannan soil is in the Mixed Fir-Princes Pine
woodland understory site.

24F—Brannan channery silt loam, 50 to 70 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium derived from schist
and influenced by volcanic ash in the surface layer.
Areas are irregular in shape and are 80 to 400 acres in
size. The native vegetation is mainly conifers, shrubs,
and forbs. Elevation is 4,000 to 6,000 feet. The average
annual precipitation is 20 to 35 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 60 days.

Typically, the surface is covered with a mat of
partially decomposed needles, twigs, and grasses about
1 inch thick. The surface layer is very dark grayish
brown channery silt loam about 4 inches thick. The
upper part of the subsoil is dark yellowish brown
channery silt loam about 10 inches thick. The lower part
is brown very channery sandy clay loam about 14
inches thick. The substratum is brown very channery
sandy clay loam. It extends to a depth of about 48
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inches. The mantle of volcanic ash is 14 to 20 inches
thick.

Included in this unit are small areas of inkler and
Piersonte soils. Also included are small areas of
Crackler and Rouen soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Brannan soil.
Available water capacity is 4 to 7 inches. The effective
rooting depth is 40 to 60 inches. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for timber production. It also
provides habitat for many kinds of wildlife.

Woodland—This unit is suited to the production of
Douglas-fir and grand fir. The mean site index is 50 for
Douglas-fir {(50-year base age) and 63 for grand fir (50-
year base age). The potential production at culmination
of the mean annual increment for Douglas-fir is 29 cubic
feet per acre per year (2.0 cubic meters per hectare per
year) in a 116-year-old, even-aged, fully stocked stand
and for grand fir is 81 cubic feet per acre per year (5.7
cubic meters per hectare per year) in a 118-year-old,
even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope prevents the use of wheeled and tracked
equipment. High-lead or other logging systems that fully
suspend the logs above the ground will damage the soil
less than other systems. The risk of compaction can be
reduced by using suitable harvesting methods and by
harvesting when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, or girdling.

The high content of rock fragments limits seedling
survival. To compensate for the higher expected
mortality rate, larger seedlings or a greater number of
seediings than is typical can be planted. The trees that
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are suitable for planting include Douglas-fir, western
larch, and grand fir.

Some decline in forest productivity may result from
fire of moderate intensity.

The understory consists mainly of princes pine,
myrtle pachystima, elk sedge, heartleaf arnica, pyrola,
and western rattlesnake plantain.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Brannan soil is in the Mixed Fir-Princes Pine
woodland understory site.

25C—Brownlee-Shangland loams, 2 to 12 percent
slopes. This map unit is on hills. Areas are irregular in
shape and are 40 to 400 acres in size. The native
vegetation is mainly bunchgrasses, shrubs, and forbs.
Elevation is 3,600 to 4,000 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 45 to 49 degrees F, and the average
frost-free period is 110 to 130 days.

This unit is about 60 percent Brownlee loam and 30
percent Shangland loam. The Brownlee soil is in
concave areas, and the Shangland soil is in convex
areas. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of soils that are
similar to the Shangland soil but are less than 20 inches
deep over bedrock and are on ridgetops. Also included
are small areas of soils that are similar to the Brownlee
soil but are more than 60 inches deep over bedrock.
Included areas make up about 10 percent of the total
acreage. The percentage varies from one area to
another.

The Brownlee soil is deep and well drained. It formed
in residuum derived from granodiorite and related
granitic rocks. Typically, the surface layer is very dark
brown loam about 10 inches thick. The upper 20 inches
of the subsoil is very dark grayish brown and dark
brown clay loam. The lower 6 inches is dark brown
sandy clay loam. The substratum is dark yellowish
brown sandy loam about 6 inches thick. The depth to
partially weathered bedrock is 40 to 60 inches.

Permeability is moderate to a depth of about 17
inches in the Brownlee soil and moderately slow below
that depth. Available water capacity is 6 to 9 inches.
The effective rooting depth is 40 to 60 inches. Runoff is
slow or medium, and the hazard of water erosion is
slight or moderate.

The Shangland soil is moderately deep and well
drained. It formed in residuum derived from granodiorite
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and related granitic rocks. Typically, the surface layer is
very dark grayish brown loam about 8 inches thick. The
subsoil is dark brown sandy loam about 8 inches thick.
The substratum is yellowish brown loamy sand about 7
inches thick. The depth to partially weathered bedrock
is 20 to 40 inches.

Permeability is moderate to a depth of about 8 inches
in the Shangland soil and moderately rapid below that
depth. Available water capacity is 3 to 6 inches. The
effective rooting depth is 20 to 40 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing (fig. 6).
It also is used for nonirrigated small grain and hay
production, and it provides habitat for many kinds of
wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue, bluebunch
wheatgrass, mountain big sagebrush, and squaw apple.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,000 pounds per acre in
favorable years and 1,200 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, Idaho fescue loses vigor and decreases in
extent. Thurber needlegrass and mountain big
sagebrush increase in extent. If deterioration continues,
the extent of Thurber needlegrass decreases and
unpalatable annual grasses and forbs invade the site.

Hay or cropland.—If this unit is used for dryland small
grain or hay, the main management concern is the
hazard of erosion in the steeper areas.

The main needs in crop management are to protect
the soil from water erosion and to conserve soil
moisture for plant growth. Practices that can be used to
control erosion include early fall seeding, stubble-
mulching or no-till, and construction of terraces,
diversions, and grassed waterways. Crop residue left on
or near the surface helps to conserve moisture,
maintain tilth, and control erosion. Limited tillage for
seedbed preparation and weed control helps to control
runoff and erosion. All tillage should be on the contour
or across the slope.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. The fertility of this
soil can be improved by returning crop residue to the
soil.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of droughty conditions. A low available water
capacity causes moderate seedling mortality. Continued
cultivation, mulching, or applications of herbicide to
control competing vegetation are needed to ensure the
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Figure 6.—In the foreground: an area of Brownlee-Shangland loams, 2 to 12 percent slopes, used for livestock grazing.

establishment and survival of seedlings. Irrigation may
be needed when the trees and shrubs are planted and
during dry periods.

The Brownlee soil and the Shangland soil are in the
Shrubby Mountain Loamy 16-20pz range site.

26D—Brownlee-Shangland loams, 12 to 35 percent
south slopes. This map unit is on hills. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, shrubs, and
forbs. Elevation is 3,600 to 4,000 feet. The average
annual precipitation is 16 to 20 inches, the average
annual air temperature is 45 to 49 degrees F, and the
average frost-free period is 110 to 130 days.

This unit is about 50 percent Brownlee loam and 35
percent Shangland loam. The Brownlee soil is in
concave areas, and the Shangland soil is in convex
areas. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of soils that are
similar to the Shangland soil but are less than 20 inches
deep over bedrock. Also included are small areas of
soils that are similar to the Brownlee soil but are more
than 60 inches deep over bedrock. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Brownlee soil is deep and well drained. It formed
in residuum derived from granodiorite and related
granitic rocks. Typically, the surface layer is very dark
brown loam about 10 inches thick. The upper 20 inches
of the subsoil is very dark grayish brown and dark
brown clay loam. The lower 6 inches is dark brown
sandy clay loam. The substratum is dark yellowish
brown sandy loam about 6 inches thick. The depth to
partially weathered bedrock is 40 to 60 inches.

Permeability is moderate to a depth of about 17
inches in the Brownlee soil and moderately slow below
that depth. Available water capacity is 6 to 9 inches.
The effective rooting depth is 40 to 60 inches. Runoff is
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medium, and the hazard of water erosion is moderate
or high.

The Shangland soil is moderately deep and well
drained. It formed in residuum derived from
granodiorite. Typically, the surface layer is very dark
grayish brown loam about 8 inches thick. The subsoil is
dark brown sandy loam about 8 inches thick. The
substratum is yellowish brown loamy sand about 7
inches thick. The depth to partially weathered bedrock
is 20 to 40 inches.

Permeability is moderately rapid in the Shangland
soil. Available water capacity is 3 to 6 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by bluebunch wheatgrass,
antelope bitterbrush, squaw apple, and mountain big
sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Mountain big sagebrush,
buckwheat, and blue wildrye increase in extent. If
deterioration continues, the extent of needlegrass and
blue wildrye decreases and annual forbs and grasses
invade the site.

The Brownlee soil and the Shangland soil are in the
Shrubby Mountain South 16-20pz range site.

27C—Brownscombe silt loam, 2 to 12 percent
slopes. This moderately deep, well drained soil is on
hills. It formed in colluvium and residuum derived from
diorite and related granitic rocks. Areas are irregular in
shape and are 20 to 200 acres in size. The native
vegetation is mainly bunchgrasses, forbs, and shurbs.
Elevation is 2,400 to 3,400 feet. The average annual
precipitation is 9 to 12 inches, the average annual air
temperature is 45 to 50 degrees F, and the average
frost-free period is 110 to 130 days.

Typically, the surface layer is very dark grayish
brown and dark brown silt loam about 12 inches thick.
The upper 6 inches of the subsoil is dark yellowish
brown sandy clay loam. The lower 7 inches is dark
brown sandy clay. The depth to bedrock is 20 to 40
inches.

Included in this unit are small areas of Glasgow soils.

Also included are small areas of soils that are similar to
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the Brownscombe soil but are more than 40 inches
deep over bedrock. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 12
inches in the Brownscombe soil and moderately slow
below that depth. Available water capacity is 3to 5
inches. The effective rooting depth is 20 to 40 inches.
Runoff is slow or medium, and the hazard of water
erosion is slight or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of witdlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue,
needleandthread, and Wyoming big sagebrush.

Idaho fescue and needleandthread are the major
forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,500 pounds per acre in favorable years and 500
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, Idaho fescue loses vigor and decreases in
extent. Needleandthread, Thurber needlegrass,
Sandberg bluegrass, and Wyoming big sagebrush
increase in extent. If deterioration continues, the extent
of needlegrass decreases and cheatgrass and other
annual grasses and forbs invade the site.

The Brownscombe soil is in the Clayey 9-12pz range
site.

28D—Brownscombe silt loam, 12 to 35 percent
north slopes. This moderately deep, well drained soil is
on hills. 1t formed in colluvium and residuum derived
from diorite and related granitic rocks. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 2,400 to 3,400 feet. The average
annual precipitation is 9 to 12 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark grayish
brown and dark brown silt loam about 12 inches thick.
The upper 6 inches of the subsoil is dark yellowish
brown sandy clay loam. The lower 7 inches is dark
brown sandy clay. The depth to bedrock is 20 to 40
inches.

Included in this unit are smali areas of soils that are
similar to the Brownscombe soil but are more than 40
inches deep over bedrock. Also included are small
areas of Rock outcrop. included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 12
inches in the Brownscombe soil and moderately slow
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below that depth. Available water capacity is 310 5
inches. The effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue, bluebunch
wheatgrass, and Wyoming and basin big sagebrush.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,700 pounds per acre in favorable years and 600
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass and big
sagebrush increase in extent. If deterioration continues,
the extent of unpaiatable perennial forbs increases and
cheatgrass and other annual grasses and forbs invade
the site.

The Brownscombe soil is in the North 9-12pz range
site.

29D—Brownscombe silt loam, 12 to 35 percent
south slopes. This moderately deep, well drained soii
is on hills. It formed in colluvium and residuum derived
from diorite and related granitic rocks. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 2,400 to 3,400 feet. The average
annual precipitation is 9 to 12 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark grayish
brown and dark brown silt loam about 12 inches thick.
The upper 6 inches of the subsoil is dark yellowish
brown sandy clay loam. The lower 7 inches is dark
brown sandy clay. The depth to bedrock is 20 to 40
inches.

Included in this unit are Rock outcrop and small
areas of soils that are similar to the Brownscombe soil
but are less than 20 inches deep aver granitic bedrock.
Also included are small areas of soils that are similar to
the Brownscombe soil but are more than 40 inches
deep over bedrock. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 12
inches in the Brownscombe soil and moderately slow
below that depth. Available water capacity is 310 5
inches. The effective rooting depth is 20 to 40 inches.
Runoff is medium, and the hazard of water erosion is
moderate or high.
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This unit is used mainly for livestock grazing. 1t also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass and
Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass and Wyoming
big sagebrush increase in extent. If deterioration
continues, annual grasses and forbs invade the site.

The Brownscombe soil is in the Clayey South 9-12pz
range site.

30E—Brownscombe-Rock outcrop complex, 35 to
60 percent north slopes. This map unit is on hills.
Areas are irregular in shape and are 80 to 500 acres in
size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,400 to 3,400 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 110 to 130 days.

This unit is about 50 percent Brownscombe silt loam
and 35 percent Rock outcrop. The components of this
unit occur as areas so intricately intermingled that
mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Lickskillet
soils. Also included are small areas of soiis that are
similar to the Brownscombe soil but are more than 40
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Brownscombe soil is moderately deep and well
drained. It formed in colluvium and residuum derived
from diorite and related granitic rocks. Typically, the
surface layer is very dark grayish brown and dark brown
silt loam about 12 inches thick. The upper 6 inches of
the subsoil is dark yellowish brown sandy clay loam.
The lower 7 inches is brown sandy clay. The depth to
bedrock is 20 to 40 inches.

Permeability is moderate to a depth of about 12
inches in the Brownscombe soil and moderately slow
below that depth. Available water capacity is 3 to 5
inches. The effective rooting depth is 20 to 40 inches.
Runoff is rapid, and the hazard of water erosion is high
or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
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the Brownscombe soil is dominated by Idaho fescue,
bluebunch wheatgrass, and Wyoming and basin big
sagebrush.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,700 pounds per acre in favorable years and 600
pounds per acre in unfavorable years. Livestock access
is limited by the slope and the Rock outcrop.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Bluebunch wheatgrass, Sandberg bluegrass,
and big sagebrush increase in extent. If deterioration
continues, the extent of bluebunch wheatgrass
decreases and cheatgrass and other annual plants
invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope and the
Rock outcrop.

The Brownscombe soil is in the North 9-12pz range
site.

31A—Burkemont silty clay loam, 0 to 2 percent
slopes. This deep, poorly drained soil is on low
terraces. It formed in mixed alluvium. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainiy salt-tolerant grasses and
shrubs. Elevation is 3,300 to 3,400 feet. The average
annual precipitation is 9 to 12 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 110 to 140 days.

Typically, the surface layer is dark grayish brown silty
clay loam about 16 inches thick. The upper part of the
subsaoil is grayish brown, mottied silty clay loam about 9
inches thick. The lower part is grayish brown, mottled
clay about 21 inches thick. Below this to a depth of 60
inches or more is light olive brown, mottled silty clay
loam.

Included in this unit are small areas of Wingville,
Baldock, and Haines soils. Also inciuded are small
areas of soils that are similar to the Burkemont soil but
are somewhat poorly drained. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderately slow to a depth of about
25 inches in the Burkemont soil and slow below that
depth. Available water capacity is 8 to 12 inches. The
effective rooting depth is limited by a seasonal high
water table at a depth of 1 to 2 feet in winter and spring
and by the dense clay layer. This solil is subject to rare
flooding. Runoff is slow, and the hazard of water
erosion is slight.

This unit is used mainly for irrigated hay and pasture.
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It also provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitations are the seasonal high
water table and the high amount of salts in the surface
layer.

The high concentration of salts and alkali in the
surface layer limits the production of plants suitable for
hay and pasture. Leaching of the salts from the surface
layer is limited by the high water table. Salt-tolerant
species should be selected for planting.

Periodic mowing and clipping help to maintain
uniform growth and prevent selective grazing. Proper
grazing practices, weed control, and fertilizer are
needed to ensure maximum quality of forage.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate. Grazing during wet
periods results in compaction of the surface layer.
Compaction limits the movement of air in the soil and
restricts the growth of roots.

Because of salt concentrations, the selection of trees
and shrubs that can be grown as windbreaks and
environmental plantings is limited and seedling mortality
is severe. The species selected for planting should be
those that can withstand excess moisture. Spring
planting may be delayed because of the excess
moisture.

The Burkemont soil is in the Sodic Meadow range
site.

32A—Burntriver silt loam, 0 to 2 percent slopes.
This deep, well drained soil is on low stream terraces
and alluvial fans. It formed in mixed alluvium influenced
by loess and volcanic ash in the surface layer. Areas
are elongated and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, shrubs, and
forbs. Elevation is 3,800 to 4,000 feet. The average
annual precipitation is 9 to 12 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 60 to 90 days.

Typically, the surface layer is dark grayish brown silt
loam about 11 inches thick. The next layer is dark
grayish brown silty clay loam about 15 inches thick. The
upper 25 inches of the subsoil is dark grayish brown
silty clay loam. The lower 9 inches is dark grayish
brown gravelly sandy clay loam. The substratum to a
depth of 88 inches or more is yellowish brown gravelly
sandy clay loam.

Included in this unit are small areas of Marack soils.
Also included are small areas of Burntriver soils that
have a surface layer gravelly silt loam. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.
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Permeability is moderate to a depth of about 11
inches in the Burntriver soil and moderately slow below
that depth. Available water capacity is 8 to 12 inches.
The effective rooting depth is 60 inches or more. Runoff
is slow, and the hazard of water erosion is slight.

This unit is used mainly for livestock grazing. It also
is used for irrigated hay and pasture or small grain, and
it provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by basin wildrye and basin and
mountain big sagebrush.

Basin wildrye is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 5,000 pounds per acre in
favorable years and 3,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, basin wildrye loses vigor and decreases in
extent. Basin big sagebrush increases in extent. If
deterioration continues, annual plants invade the site.

Hay and pasture or cropland—This unit is well suited
to irrigated hay and pasture and to small grain.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition.
Periodic mowing and clipping help to maintain uniform
growth and prevent selective grazing.

In summer irrigation is needed for maximum crop
production. Sprinkler irrigation is a suitable method of
applying water. It permits the even, controlled
application of water and helps to control runoff. To
avoid overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and ftilth.

Conducting fieldwork during wet periods results in
deterioration of tiith and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Grazing during wet periods results in
compaction of the surface layer, poor tilth, and
excessive runoff. Compaction limits the movement of air
and water in the soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Cultivation or applications of herbicide help to remove
competing vegetation.

The Burntriver soil is in the Mountain Loamy Bottom
range site.
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33C—Burntriver gravelly silt loam, 2 to 12 percent
slopes. This deep, well drained soil is on low stream
terraces and alluvial fans. It formed in mixed alluvium
influenced by loess and volcanic ash in the surface
layer. Areas are irregular in shape and are 40 to 200
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 3,800 to
4,000 feet. The average annual precipitation is 9 to 12
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 60 to 90
days.

Typically, the surface layer is dark grayish brown
gravelly silt loam about 11 inches thick. The next layer
is dark grayish brown silty clay loam about 15 inches
thick. The upper 25 inches of the subsoil is dark grayish
brown silty clay loam. The lower 9 inches is dark
grayish brown gravelly clay loam. The substratum to a
depth of 60 inches or more is yellowish brown gravelly
sandy clay loam.

Included in this unit are small areas of Marack soils.
Also included are small areas of Burntriver soils that
have a surface layer of silt loam. Included areas make
up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderate to a depth of about 11
inches in the Burntriver soil and moderately slow below
that depth. Available water capacity is 8 to 12 inches.
The effective rooting depth is 60 inches or more. Runoff
is slow or medium, and the hazard of water erosion is
slight or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue,
needleandthread, and Wyoming big sagebrush.

idaho fescue and needleandthread are the major
forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,500 pounds per acre in favorable years and 500
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Thurber needlegrass, needleandthread,
Wyoming big sagebrush, and Sandberg bluegrass
increase in extent. If deterioration continues, the extent
of needlegrass decreases and cheatgrass and other
annual grasses and forbs invade the site.

The Burntriver soil is in the Mountain Loamy 9-12pz
range site.

34D—Campcreek-Skullgulch association, 12 to 35
percent slopes. This map unit is on terrace side
slopes. Areas are irregular in shape and are 100 to 400
acres in size. The native vegetation is mainly
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bunchgrasses, forbs, and shrubs. Elevation is 4,000 to
4,700 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 60 to 90
days.

This unit is about 45 percent Campcreek very
gravelly loam and 40 percent Skullgulch silt loam.
Campcreek soils are on south and west aspects, and
Skullgulch soils are on north and east aspects.

Included in this unit are small areas of Nagle sails.
Also included are small areas of soils that are similar to
the Campcreek soil but are less than 40 inches deep to
consolidated sediments. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

The Campcreek soil is deep and well drained. It
formed in mixed alluvium. Typically, the surface layer is
very dark grayish brown very gravelly loam about 8
inches thick. The upper part of the subsoil is very dark
grayish brown clay loam about 7 inches thick. The lower
part is about 50 inches of dark yellowish brown and
dark brown clay and silty clay. Depth to the substratum
is 60 inches or more.

Permeability is moderate to a depth of about 15
inches in the Campcreek soil and slow below that
depth. Available water capacity is 9 to 11 inches. The
effective rooting depth is limited by the dense clay layer
at a depth of 10 to 20 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

The Skullgulch soil is deep and well drained. It
formed in mixed alluvium. Typically, the surface layer is
very dark grayish brown and dark brown silt loam about
20 inches thick. The next layer is dark brown clay loam
about 4 inches thick. The upper 15 inches of the subsoil
is dark yellowish brown clay. The lower 21 inches is
dark yellowish brown clay loam. Depth to the
substratum is 60 inches or more.

Permeability is moderately slow to a depth of about
24 inches in the Skullgulch soil and slow below that
depth. Available water capacity is 8 to 11 inches. The
effective rooting depth is limited by the dense clay layer
at a depth of 20 to 30 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Campcreek soil is dominated by bluebunch
wheatgrass, Idaho fescue, big sagebrush, squaw apple,
and bitterbrush.

Bluebunch wheatgrass and ldaho fescue are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years.
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The potential plant community on the Skullgulch soil
is dominated by Idaho fescue, squaw apple, and
mountain big sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, |daho fescue loses vigor and decreases in
extent. Mountain big sagebrush and Sandberg
bluegrass increase in extent. If deterioration continues,
mountain big sagebrush strongly increases on the north
slope of the Skullguich soil, and cheatgrass, soft brome,
and other annual plants invade the site.

The Campcreek soil is in the Mountain South
12-16pz range site. The Skullgulch soil is in the
Mountain North 12-16pz range site.

34E—Campcreek-Skullgulch association, 35 to 60
percent slopes. This map unit is on terrace side
slopes. Areas are irregular in shape and are 100 to 400
acres in size. The native vegetation is mainly
bunchgrasses, forbs, and shrubs. Elevation is 4,000 to
4,700 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 60 to 90
days.

This unit is about 45 percent Campcreek very
gravelly loam and 40 percent Skullgulch silt loam.
Campcreek soils are on south and west aspects, and
Skullgulch soils are on north and east aspects.

Included in this unit are small areas of soils that are
similar to these soils but are less than 40 inches deep
to consolidated sediments. Also included are small
areas of Badland on south-facing slopes. Included
areas make up about 15 percent of the total acreage.
The percentage varies from one area to another.

The Campcreek soil is deep and well drained. It
formed in mixed alluvium. Typically, the surface layer is
very dark grayish brown very gravelly loam about 8
inches thick. The upper part of the subsoil is very dark
grayish brown clay loam about 7 inches thick. The lower
part is about 50 inches of dark yellowish brown and
dark brown clay and silty clay. Depth to the substratum
is 60 inches or more.

Permeability is moderate to a depth of about 15
inches in the Campcreek soil and slow below that
depth. Availabie water capacity is 9 to 11 inches. The
effective rooting depth is limited by the dense clay layer
at a depth of 10 to 30 inches. Runoff is rapid, and the
hazard of water erosion is high or very high.

The Skullgulch soil is deep and well drained. It
formed in mixed alluvium. Typically, the surface layer is



56

very dark grayish brown and dark brown silt loam about
20 inches thick. The next layer is dark brown clay loam
about 4 inches thick. The upper 15 inches of the subsoil
is dark yellowish brown clay. The lower 21 inches is
dark yellowish brown clay loam. Depth to the
substratum is 60 inches or more.

Permeability is moderate to a depth of about 24
inches in the Skullgulch soil and slow below that depth.
Available water capacity is 8 to 11 inches. The effective
rooting depth is limited by the dense clay layer at a
depth of 20 to 30 inches. Runoff is rapid, and the
hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Campcreek soil is dominated by bluebunch
wheatgrass, ldaho fescue, big sagebrush, and squaw
apple.

Bluebunch wheatgrass and Idaho fescue are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years. Livestock access
is limited by the slope.

The potential plant community on the Skullgulch soil
is dominated by Idaho fescue, bluebunch wheatgrass,
squaw apple, and big sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 100 pounds per acre in unfavorable
years. Livestock access is limited by the slope.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and ldaho fescue
lose vigor and decrease in extent. Mountain big
sagebrush and Sandberg bluegrass increase in extent.
If deterioration continues, mountain big sagebrush
strongly increases on the north slope of the Skullgulch
soil, and cheatgrass, soft brome, and other annual
plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope.

The Campcreek soil is in the Mountain South
12-16pz range site. The Skullgulch soil is in the
Mountain North 12-16pz range site.

35A—Catherine silt loam, 0 to 2 percent slopes.
This deep, somewhat poorly drained soil is on flood
plains. It formed in mixed alluvium. Areas are irregular
in shape and are 20 to 200 acres in size. The native
vegetation is mainly water-tolerant grasses and sedges.
Elevation is 2,400 to 3,400 feet. The average annual
precipitation is 18 to 22 inches, the average annual air
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temperature is 45 to 48 degrees F, and the average
frost-free period is 110 to 130 days.

Typically, the surface layer is black silt loam about 16
inches thick. The next layer is very dark gray, mottled
silt loam about 14 inches thick. The upper part of the
substratum is very dark grayish brown, mottled silt loam
about 18 inches thick. The lower part to a depth of 60
inches or more is very dark grayish brown, mottled fine
sandy loam.

Included in this unit are small areas of Hershal, La
Grande, and Halfway soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Catherine soil.
Available water capacity is 10 to 12 inches. The
effective rooting depth is limited by a seasonal high
water table at a depth of 1.5 to 4.0 feet from winter to
early summer. This soil is subject to rare flooding.
Runoff is slow, and the hazard of water erosion is
slight.

This unit is used mainly for irrigated hay and pasture
or small grain. It also provides habitat for many kinds of
wildlife.

Hay and pasture or cropland—If this unit is used as
hayland, pasture, or ¢ropland, the main limitation is the
seasonal high water table.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of hay or crops. Controlled surface or
sprinkler irrigation is suited to this unit. The method
used is generally governed by the crop grown. Leveling
helps to ensure the uniform application of water. To
avoid overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Compaction limits the movement of air and
water in the soil and restricts the growth of roots.
Excessive cultivation can result in the formation of a
tillage pan. This pan can be broken by subsoiling when
the soil is dry.
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A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Cultivation or applications of herbicide help to remove
competing vegetation.

The Catherine sail is in the Meadow range site.

36C—Clovercreek-Keating complex, 2 to 12
percent slopes. This map unit is on hills. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,000 to 3,800 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 130 days.

This unit is about 50 percent Clovercreek very
gravelly foam and 35 percent Keating silt loam. The
Clovercreek soil is in convex areas, and the Keating soil
is in concave areas. The components of this unit occur
as areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Ridley soils
and Rock outcrop. Also included are small areas of
soils that are similar to the Clovercreek soil but are less
than 10 inches deep over bedrock. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Clovercreek soil is shallow and well drained. It
formed in colluvium derived from greenstone. Typically,
the surface layer is very dark brown and very dark
grayish brown very gravelly loam about 6 inches thick.
The upper 4 inches of the subsoil is very dark grayish
brown very gravelly clay loam. The lower 6 inches is
dark brown very gravelly clay loam. The depth to
bedrock is 14 to 20 inches.

Permeability is moderately slow in the Clovercreek
soil. Available water capacity is 1 to 2 inches. The
effective rooting depth is 14 to 20 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

The Keating soil is moderately deep and well
drained. It formed in colluvium derived from greenstone
and influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark brown silt
loam about 8 inches thick. The upper 9 inches of the
subsoil is dark brown clay loam. The lower 5 inches is
dark yellowish brown clay. The depth to bedrock is 20
to 40 inches.

Permeability is moderate to a depth of about 17
inches in the Keating soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.
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This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Clovercreek soil is dominated by Idaho fescue,
mountain big sagebrush, and threetip sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,500 pounds per acre in
favorable years and 500 pounds per acre in unfavorable
years.

The potential plant community on the Keating soil is
dominated by Idaho fescue and big sagebrush.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,800 pounds per acre in favorable years and 1,000
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Sandberg bluegrass, needlegrass, threadleaf
sedge, big sagebrush, and perennial forbs increase in
extent. If deterioration continues, the extent of
needlegrass decreases, the extent of big sagebrush
strongly increases, and cheatgrass, soft brome, and
other annual plants invade the site.

The Clovercreek soil is in the Mountain Shallow
12-16pz range site. The Keating soil is in the Mountain
Loamy 12-16pz range site.

37D—Clovercreek-Keating complex, 12 to 35
percent south slopes. This map unit is on rolling hills.
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 3,000 to 3,800 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 130 days.

This unit is about 50 percent Clovercreek very
gravelly loam and 35 percent Keating silt loam. The
Clovercreek soil is in convex areas, and the Keating soil
is in concave areas. The components of this unit occur
as areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Ridley soils
and Rock outcrop. Also included are small areas of
soils that are similar to the Clovercreek soil but are less
than 10 inches deep over bedrock. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Clovercreek soil is shallow and well drained. It
formed in colluvium derived from greenstone. Typically,
the surface layer is very dark brown and very dark
grayish brown very gravelly loam about 6 inches thick.
The upper 4 inches of the subsoil is very dark grayish
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brown very gravelly clay loam. The lower 6 inches is
dark brown very gravelly clay loam. The depth to
bedrock is 14 to 20 inches.

Permeability is moderately slow in the Clovercreek
soil. Available water capacity is 1 to 2 inches. The
effective rooting depth is 14 to 20 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

The Keating soil is moderately deep and well
drained. It formed in colluvium derived from greenstone
and influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark brown silt
loam about 8 inches thick. The upper 9 inches of the
subsoil is dark brown clay loam. The lower 5 inches is
dark yellowish brown clay. The depth to bedrock is 20
to 40 inches.

Permeability is moderate to a depth of about 17
inches in the Keating soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Clovercreek soil is dominated by bluebunch
wheatgrass and mountain sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 900 pounds per acre
in favorable years and 400 pounds per acre in
unfavorable years.

The potential plant community on the Keating soil is
dominated by bluebunch wheatgrass, Idaho fescue,
mountain big sagebrush, basin big sagebrush, squaw
apple, and bitterbrush.

Bluebunch wheatgrass and ldaho fescue are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue and bluebunch wheatgrass
lose vigor and decrease in extent. Sandberg bluegrass,
mountain big sagebrush, basin big sagebrush, and
perennial forbs increase in extent. If deterioration
continues, cheatgrass, soft brome, and other annual
plants invade the site.

The Clovercreek soil is in the Mountain Shallow
South 12-16pz range site. The Keating soil is in the
Mountain South 12-16pz range site.

38E—Copperfield-Rock outcrop complex, 30 to 50
percent north slopes. This map unit is on steep side
slopes of low-elevation hills and canyon walls. Areas
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are irregular in shape and are 40 to 200 acres in size.
The native vegetation is mainly bunchgrasses, shrubs,
and forbs. Elevation is 2,000 to 3,400 feet. The average
annual precipitation is 14 to 20 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 120 days.

This unit is about 60 percent Copperfield very cobbly
silt loam and 25 percent Rock outcrop. The components
of this unit occur as areas so intricately intermingled
that mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Gwinly and
Immig soils. Also included are small areas of soils that
are similar to the Copperfield soil but do not have
stones and cobbles on the surface. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Copperfield soil is deep and well drained. It
formed in colluvium derived from basalt. Typically, the
surface layer is black very cobbly siit loam about 8
inches thick. The next layer is very dark gray very
gravelly silt loam about 11 inches thick. The upper 23
inches of the subsoil is very dark grayish brown very
gravelly silty clay loam and dark brown very cobbly silty
clay loam. The lower 18 inches is dark grayish brown
extremely cobbly silty clay and clay. The depth to
bedrock is typically more than 60 inches but is 40 to 60
inches in some areas.

Permeability is moderate to a depth of about 19
inches in the Copperfield soil and moderately slow
below that depth. Available water capacity is 310 6
inches. The effective rooting depth is more than 60
inches. Runoff is rapid, and the hazard of water erosion
is high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Copperfield soil is dominated by Idaho fescue,
bluebunch wheatgrass, mockorange, and blue
elderberry.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
2,300 pounds per acre in favorable years and 1,300
pounds per acre in unfavorable years. Livestock access
is limited by the siope, the Rock outcrop, and the rock
fragments on the surface.

If the condition of the site deteriorates through
overgrazing, Idaho fescue and bluebunch wheatgrass
lose vigor and decrease in extent. Perennial forbs and
shrubs increase in extent. If deterioration continues,
cheatgrass and other annual plants invade the site.

Mechanical treatment is not practical because of the
slope. Brush control is not advisable because of the
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value of deciduous shrubs on this unit for wildlife food
and cover.

The Copperfield soil is in the Low Elevation North
14-18pz range site.

38F—Copperfield-Rock outcrop complex, 50 to 80
percent north slopes. This map unit is on very steep
side slopes of low elevation hills and canyon walls.
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 2,000 to 3,400 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 60 percent Copperfield very cobbly
silt loam and 25 percent Rock outcrop. The components
of this unit occur as areas so intricately intermingled
that mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Gwinly and
Immig soils. Also included are small areas of soils that
are similar to the Copperfield soil but do not have
stones and cobbles on the surface. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Copperfield soil is deep and well drained. It
formed in colluvium derived from basalt. Typically, the
surface layer is black very cobbly silt loam about 8
inches thick. The next layer is very dark gray very
gravelly silt loam about 11 inches thick. The upper 23
inches of the subsoil is very dark grayish brown very
gravelly silty clay loam and dark brown very cobbly silty
clay loam. The lower 18 inches is dark grayish brown
extremely cobbly silty clay and clay. The depth to
bedrock is typically more than 60 inches but is 40 to 60
inches in some areas.

Permeability is moderate to a depth of about 19
inches in the Copperfield soil and moderately slow
below that depth. Available water capacity is 3 to 6
inches. The effective rooting depth is more than 60
inches. Runoff is rapid, and the hazard of water erosion
is very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Copperfield soil is dominated by Idaho fescue,
bluebunch wheatgrass, mockorange, and blue
elderberry.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
2,300 pounds per acre in favorable years and 1,300
pounds per acre in unfavorable years. Livestock access
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is limited by the slope, the Rock outcrop, and the rock
fragments on the surface.

If the condition of the site deteriorates through
improper use, Idaho fescue and bluebunch wheatgrass
lose vigor and decrease in extent. Perennial forbs and
shrubs increase in extent. If deterioration continues,
cheatgrass and other annual plants invade the site.

Mechanical treatment is not practical because of the
slope. Brush control is not advisable because of the
value of deciduous shrubs on this unit for wildlife food
and cover.

The Copperfield soil is in the Low Elevation North
14-18pz range site.

39D—Crackler-Rouen gravelly silt loams, 2 to 30
percent north slopes. This map unit is on mountains.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 3,800 to 6,200 feet. The
average annual precipitation is 20 to 35 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 30 to 50 days.

This unit is about 50 percent Crackler gravelly silt
loam and 35 percent Rouen gravelly sift loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Brannan,
Inkler, and Tolo soils. Inluded areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Crackler soil is deep and well drained. It formed
in colluvium derived from argillite and has a mantle of
volcanic ash. Typically, the surface is covered with a
mat of partially decomposed needles, grass, and twigs
about 1 inch thick. The surface layer is dark brown and
brown gravelly silt loam about 17 inches thick. The
upper part of the subsoil is brown very cobbly silty clay
loam about 17 inches thick. The lower part is dark
yellowish brown extremely gravelly clay loam about 20
inches thick. The depth to bedrock is 40 to 60 inches.
The mantle of volcanic ash is 14 to 25 inches thick.

Permeability is moderate to a depth of about 17
inches in the Crackler soil and moderately slow below
that depth. Available water capacity is 6 to 11 inches.
The effective rooting depth is 40 to 60 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

The Rouen soil is moderately deep and well drained.
It formed in colluvium derived from argillite and has a
mantle of volcanic ash. Typically, the surface is covered
with a mat of partially decomposed needles, leaves, and
twigs about 1 inch thick. The surface layer is dark
brown and dark yellowish brown gravelly silt loam about
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16 inches thick. The upper part of the subsoil is dark
yellowish brown extremely gravelly silty clay loam about
7 inches thick. The lower part is yellowish brown
extremely gravelly clay loam about 8 inches thick. The
depth to bedrock is 20 to 40 inches. The mantle of
volcanic ash is 14 to 25 inches thick.

Permeability is moderate to a depth of about 16
inches in the Rouen soil and moderately slow below
that depth. Available water capacity is 4 to 8 inches.
The effective rooting depth is 20 to 40 inches. Runofif is
medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland —The Crackler soil is suited to the
production of Douglas-fir and grand fir. The mean site
index is 68 for Douglas-fir (50-year base age) and 58
for grand fir (50-year base age). The potential
production at culmination of the mean annual increment
for Douglas-fir is 58 cubic feet per acre per year (4.1
cubic meters per hectare per year) in a 104-year-old,
even-aged, fully stocked stand and for grand fir is 72
cubic feet per acre per year (5.0 cubic meters per
hectare per year) in a 120-year-old, even-aged, fully
stocked stand.

The Rouen soil is suited to the production of
Douglas-fir. The mean site index is 62 for Douglas-fir
(50-year base age). The potential production at
culmination of the mean annual increment for Douglas-
fir is 47 cubic feet per acre per year (3.3 cubic meters
per hectare per year) in a 109-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, the hazard of windthrow on the Rouen soil,
and plant competition.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

Using standard wheeled or tracked equipment when
the soil is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. The risk of compaction can be
reduced by using low-pressure ground equipment,
laying out skid trails in advance, and harvesting timber
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when the soil is dry or frozen. Cable yarding systems
that partially or fully suspend logs generally do less
damage to the soil than conventional ground-based
systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
The trees that are suitable for planting include Douglas-
fir and western larch.

Trees are subject to windthrow because of the limited
rooting depth in the Rouen soil. They are particularly
susceptible when the soil is excessively wet and winds
are strong. Regeneration systems that isolate single
trees or groups of trees are not practical because of the
hazard of windthrow.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
princes pine, myrtle pachystima, elk sedge, heartleaf
arnica, pyrola, and western rattlesnake plantain.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This unit can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Crackler and Rouen soils are in the Mixed Fir-
Princes Pine woodland understory site.

39E—Crackler-Rouen gravelly silt loams, 30 to 50
percent north slopes. This map unit is on mountains.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 3,800 to 6,200 feet. The
average annual precipitation is 20 to 35 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 30 to 50 days.

This unit is about 45 percent Crackler gravelly silt
loam and 40 percent Rouen gravelly silt loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Brannan and
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Stices soils. Also included are small areas of Inkler and
Tolo soils and Rock outcrop. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Crackler soil is deep and well drained. It formed
in colluvium derived dominantly from argillite and has a
mantle of volcanic ash. Typically, the surface is covered
with a mat of partially decomposed needles, grass, and
twigs about 1 inch thick. The surface layer is dark
brown and brown gravelly silt loam about 17 inches
thick. The upper part of the subsoil is brown very cobbly
silty clay loam about 17 inches thick. The lower part is
dark yellowish brown extremely gravelly clay loam
about 9 inches thick. The depth to bedrock is 40 to 60
inches. The mantle of volcanic ash is 14 to 25 inches
thick.

Permeability is moderate to a depth of about 17
inches in the Crackler soil and moderately slow below
that depth. Available water capacity is 6 to 11 inches.
The effective rooting depth is 40 to 60 inches. Runoff is
rapid, and the hazard of water erosion is high.

The Rouen soil is moderately deep and well drained.
It formed in colluvium derived from argillite and has a
mantle of volcanic ash. Typically, the surface is covered
with a mat of partially decomposed needles, leaves, and
twigs about 1 inch thick. The surface layer is dark
brown and dark yellowish brown gravelly silt loam about
16 inches thick. The upper part of the subsoil is dark
yellowish brown extremely gravelly silty clay loam about
7 inches thick. The lower part is yellowish brown
extremely gravelly clay loam about 8 inches thick. The
depth to bedrock is 20 to 40 inches. The mantle of
volcanic ash is 14 to 25 inches thick.

Permeability is moderate to a depth of about 16
inches in the Rouen soil and moderately slow below
that depth. Available water capacity is 4 to 8 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland.—The Crackler soil is suited to the
production of Douglas-fir and grand fir. The mean site
index is 68 for Douglas-fir (50-year base age) and 58
for grand fir (50-year base age). The potential
production at culmination of the mean annual increment
for Douglas-fir is 58 cubic feet per acre per year (4.1
cubic meters per hectare per year) in a 104-year-old,
even-aged, fully stocked stand and for grand fir is 72
cubic feet per acre per year (5.0 cubic meters per
hectare per year) in a 120-year-old, even-aged, fully
stocked stand.

The Rouen soil is suited to the production of
Douglas-fir. The mean site index is 62 for Douglas-fir
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(50-year base age). The potential production at
culmination of the mean annual increment for Douglas-
fir is 47 cubic feet per acre per year (3.3 cubic meters
per hectare per year) in a 109-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, the hazard of windthrow on the Rouen soil,
plant competition, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and seeding
areas that have been cut and filled. Buffer strips may be
needed in areas adjacent to perennial streams to
minimize siltation and maintain stream temperatures.

The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction also can be reduced by using suitable
harvesting methods, laying out skid trails in advance,
and harvesting timber when the soil is dry or frozen.

Reforestation must be carefully managed to reduce
competition from undesirable plants. If the site is not
adequately prepared, plant competition can prevent or
delay reestablishment of volunteer or planted trees.
Competing weeds, brush, or trees can be controlled by
spraying, cutting, girdling, or scarifying. Scarification is
severely restricted in the steeper areas because of
increased expense and soil displacement. The trees
that are suitable for planting include Douglas-fir and
western larch.

Trees are subject to windthrow because of the limited
rooting depth in the Rouen soil. They are particularly
susceptible when the soil is excessively wet and winds
are strong. Regeneration systems that isolate single
trees or groups of trees are not practical because of the
hazard of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
princes pine, myrtle pachystima, elk sedge, heartleaf
arnica, pyrola, and western rattlesnake plantain.

A system that results in proper grazing use is an
essential practice if livestock graze this unit. Timely
deferment of grazing is needed to allow the desirable
plants to mature and set seed. Grazing should be
delayed in spring until the soil has drained sufficiently
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and is firm enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This unit can produce adequate forage for big game
animals aiter the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Crackler and Rouen soils are in the Mixed Fir-
Princes Pine woodland understory site.

40A—Cumulic Haploxerolls, 0 to 2 percent slopes.
These deep, well drained and moderately well drained
soils are on flood plains. They formed in stratified,
mixed alluvium. Areas are elongated and are 25 to 80
acres in size. The native vegetation is mainly
bunchgrasses and shrubs. Elevation is 2,000 to 3,600
feet. The average annual precipitation is 9 to 20 inches,
the average annual air temperature is 45 to 50 degrees
F, and the average frost-free period is 100 to 140 days.

Typically, the surface layer is very dark brown and
very dark grayish brown loam about 11 inches thick.
The next layer is very dark grayish brown sandy loam
about 14 inches thick. The upper 8 inches of the
substratum is dark brown loamy sand. The lower part to
a depth of 60 inches or more is multicolored extremely
gravelly sand. Depth to the sandy or gravelly
substratum is 20 to 40 inches.

Included in this unit are small areas of Balm and
Boyce soils. Also included are small areas of
Riverwash. included areas make up about 15 percent of
the total acreage. The percentage varies from one area
to another.

Permeability is moderate or moderately rapid to a
depth of about 25 inches in the Cumulic Haploxerolls
and very rapid below that depth. The effective rooting
depth is 30 to 40 inches. Available water capacity is 4
to 6 inches. Runoff is slow, and the hazard of water
erosion is slight. A seasonal high water table fluctuates
between depths of 2 to 4 feet in winter and spring. The
soils are occasionally flooded for brief periods in winter
and spring.

This unit is used mainly for hay and pasture. It also
provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is a moderately low
available water capacity.

In summer irrigation is needed for the maximum
production of hay. The method used generally is
governed by the crop. Controlled surface irrigation is a
suitable method of applying water. Leveling helps to
ensure the uniform application of water. To avoid
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overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed for the maximum production of
hay. Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. Grazing
during wet periods results in compaction of the surface
layer. Compaction limits the movement of air and water
in the soil and restricts the growth of roots.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

The Cumulic Haploxerolls are in the Loamy Bottom
range site.

41A—Damore-Silvies silt loams, 0 to 3 percent
slopes. This unit is on flood plains. Areas are irregular
in shape and are 20 to 200 acres in size. The native
vegetation is mainly water-tolerant grasses, rushes, and
sedges. Elevation is 3,700 to 5,000 feet. The average
annual precipitation is 12 to 25 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 90 days.

This unit is about 50 percent Damore silt loam and
35 percent Silvies silt loam. The Damore soil is in a
slightly higher convex position, and the Silvies soil is in
depressions. The components of this unit occur as
areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Sumpley,
Stovepipe, and Webfoot soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Damore soil is deep and somewhat poorly
drained. It formed in mixed alluvium influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown silt loam about 12
inches thick. The next layer is very dark grayish brown
silty clay loam about 10 inches thick. The upper part of
the subsoil is dark yellowish brown, mottled silty clay
loam about 12 inches thick. The lower part is brown and
olive brown, mottled silty clay about 18 inches thick.
The substratum to a depth of 60 inches or more is olive
brown gravelly clay.

Permeability is moderately slow to a depth of about
34 inches in the Damore soil and slow below that depth.
Available water capacity is 7 to 10 inches. The effective
rooting depth is limited by a seasonal high water table
at a depth of 1 to 2 feet in spring and early summer.
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This soil is occasionally flooded for very brief periods in
spring and early summer. Runoff is slow to ponded, and
the hazard of water erosion is slight.

The Silvies soil is deep and poorly drained. It formed
in mixed alluvium influenced by loess and volcanic ash
in the surface layer. Typically, the surface layer is black
silt loam about 17 inches thick. The next layer is very
dark gray, mottled silty clay loam about 12 inches thick.
The substratum to a depth of 60 inches or more is very
dark grayish brown silty clay and clay.

Permeability is slow in the Silvies soil. Available
water capacity is 10 to 13 inches. The effective rooting
depth is limited by a seasonal high water table 1 foot
above to 2 feet below the surface in spring and early
summer. This soil is occasionally flooded for very brief
periods in spring and early summer. Runoff is very slow
or ponded, and the hazard of water erosion is slight.

This unit is used mainly for hay and pasture. It also
provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is the seasonal high water
table.

Plants suited to soils that have a high water tabie
and excessive wetness should be seeded on this site.
Wetness limits the choice of plants and the period of
cutting or grazing.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Grazing during wet periods results in
compaction of the surface layer, poor tilth, and
excessive runoff. Compaction limits the movement of air
and water in the soil and restricts the growth of roots.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

In summer irrigation is needed for the maximum
production of hay. Controlled surface irrigation is a
suitable method of applying water. Leveling helps to
ensure the uniform application of water. To avoid
overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

This unit is generally unsuited to the trees and
shrubs grown as windbreaks and environmental
plantings. Onsite investigation is needed to identify
areas where trees and shrubs can be planted if special
management is applied.

The Damore soil is in the Mountain Meadow range
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site. The Silvies soil is in the Wet Mountain Meadow
range site.

42D—Derringer-Harlow complex, 12 to 35 percent
south slopes. This map unit is on mountains. Areas are
irregular in shape and are 80 to 200 acres in size. The
native vegetation is mainly bunchgrasses, shrubs, and
forbs. Elevation is 4,000 to 5,700 feet. The average
annual precipitation is 16 to 20 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 90 days.

This unit is about 50 percent Derringer very gravelly
loam and 35 percent Harlow extremely stony clay loam.
The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of Hudspeth and
Morningstar soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Derringer soil is moderately deep and well
drained. It formed in colluvium derived from argillite,
breccia, and rhyolitic tuff. Typically, the surface layer is
very dark grayish brown very gravelly loam about 6
inches thick. The next layer is dark brown very gravelly
clay loam about 11 inches thick. The upper 9 inches of
the subsail is dark brown extremely gravelly clay loam.
The lower 10 inches is dark brown extremely gravelly
silty clay. The depth to weathered bedrock is 20 to 40
inches.

Permeability is slow in the Derringer soil. Available
water capacity is 2 to 5 inches. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

The Harlow soil is shallow and well drained. It formed
in colluvium derived from breccia, rhyolitic tuff, and
argillite. Typically, the surface layer is very dark grayish
brown extremely stony clay loam about 4 inches thick.
The next layer is dark brown extremely gravelly clay
loam about 8 inches thick. The subsoil is dark brown
extremely cobbly clay about 6 inches thick. The depth
to bedrock is 10 to 20 inches.

Permeability is slow in the Harlow soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Derringer soil is dominated by bluebunch
wheatgrass, mountain big sagebrush, squaw apple,
bitter cherry, and antelope bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
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annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

The potential plant community on the Harlow soil is
dominated by bluebunch wheatgrass, mountain big
sagebrush, squaw apple, and antelope bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,100 pounds per
acre in favorable years and 500 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Bitter cherry and antelope
bitterbrush become decadent. Sandberg bluegrass,
mountain big sagebrush, and perennial forbs increase
in extent. If deterioration continues, cheatgrass, soft
brome, and other annual plants invade the site.

Brush control on this unit is generally not advisable
because of the value of palatable shrubs for wildlife.

The Derringer soil is in the Shrubby Mountain South
16-20pz range site. The Harlow soil is in the Mountain
Shallow South 16-20pz range site.

43E—Dogtown complex, 35 to 55 percent north
slopes. This map unit is on mountains. Areas are
irregular in shape and are 200 to 800 acres in size. The
native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 3,800 to 6,200 feet. The average
annual precipitation is 20 to 30 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 50 days.

This unit is about 55 percent Dogtown gravelly loam
and 35 percent Dogtown very stony loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of soils that are
similar to the Dogtown soils but are less than 40 inches
deep over weathered bedrock. Also included are small
areas of Tolo soils and Rock outcrop. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Dogtown gravelly loam is deep and well drained. It
formed in colluvium and residuum derived from quartz
diorite and related granitic rocks and influenced by
volcanic ash in the surface layer. Typically, the suriace
is covered with a mat of partially decomposed needles,
grass, and moss about 2 inches thick. The surface layer
is very dark grayish brown and dark brown gravelly
loam about 11 inches thick. The subsoil is dark brown
and brown very gravelly sandy loam about 30 inches
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thick. The substratum is brown very gravelly loamy sand
about 26 inches thick. The depth to weathered bedrock
is typically 60 inches or more.

Permeability is moderate to a depth of about 28
inches in Dogtown gravelly loam and moderately rapid
below that depth. Available water capacity is 4 to 7
inches. The effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion
is high.

Dogtown very stony loam is deep and well drained. It
formed in colluvium and residuum derived from quartz
diorite and related granitic rocks and influenced by
volcanic ash in the surface layer. Typically, the surface
is covered with a mat of partially decomposed needles,
grass, and moss about 2 inches thick. The surface layer
is very dark grayish brown very stony loam about 18
inches thick. The subsoil is dark brown very stony
sandy loam about 13 inches thick. The substratum is
brown extremely stony loamy sand about 23 inches
thick. The depth to weathered bedrock is 40 to 60
inches.

Permeability is moderate to a depth of about 18
inches in Dogtown very stony loam and rapid below that
depth. Available water capacity is 3 to 5 inches. The
effective rooting depth is 40 to 60 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used mainly for timber production. it also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
Douglas-fir and ponderosa pine. The mean site index is
61 for Douglas-fir (50-year base age) and 83 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for Douglas-fir is 46 cubic feet per acre per year (3.2
cubic meters per hectare per year) in a 109-year-old,
even-aged, fully stocked stand and for ponderosa pine
is 74 cubic feet per acre per year (5.2 cubic meters per
hectare per year) in a 40-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, and plant competition.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.
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The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction also can be reduced by using suitable
harvesting methods, laying out skid trails in advance,
and harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
because of increased expense and soil displacement.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. The trees that are suitable for planting include
Douglas-fir and ponderosa pine.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
princes pine, low Oregongrape, myrtle pachystima, elk
sedge, pinegrass, and heartleaf arnica.

A system that results in proper grazing use is an
essential practice if livestock graze this unit. Timely
deferment of grazing is needed to allow the desirable
plants to mature and set seed. Grazing shouid be
delayed in spring until the soil has drained sufficiently
and is firm enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

These soils can produce adequate forage for big
game animals after the tree canopy is opened by
logging, fire, or some other disturbance. Dense stands
of timber should be left in some areas to provide
escape and thermal cover for the big game animals.

The Dogtown soils are in the Fir-Pine-Sedge
woodland understory site.

44F—Dogtown very stony loam, 55 to 80 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium and residuum derived
from quartz diorite and related granitic rocks and
influenced by volcanic ash in the surface layer. Areas
are irregular in shape and are 200 to 800 acres in size.
The native vegetation is mainly conifers, shrubs, and
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grasses. Elevation is 3,800 to 6,200 feet. The average
annual precipitation is 20 to 30 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 50 days.

Typically, the surface is covered with a mat of
partially decomposed needles, grass, and moss about 2
inches thick. The surface layer is very dark grayish
brown very stony loam about 18 inches thick. The
subsoil is dark brown very stony sandy loam about 13
inches thick. The substratum is brown extremely stony
loamy sand about 23 inches thick. The depth to
weathered bedrock is 40 to 60 inches.

Included in this unit are small areas of soils that are
similar to the Dogtown soil but are less than 40 inches
deep over weathered bedrock. Also included are small
areas of Rock outcrop. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 18
inches in the Dogtown soil and rapid below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 40 to 60 inches. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for timber production. It also
provides habitat for many kinds of wildlife.

Woodland—This unit is suited to the production of
Douglas-fir and ponderosa pine. The mean site index is
61 for Douglas-fir (50-year base age) and 83 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for Douglas-fir is 46 cubic feet per acre per year (3.2
cubic meters per hectare per year) in a 109-year-old,
even-aged, fully stocked stand and for ponderosa pine
is 74 cubic feet per acre per year (5.2 cubic meters per
hectare per year) in a 40-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, and plant competition.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope prevents the use of wheeled and tracked
equipment. High-lead or other logging systems that fully
suspend the logs above the ground will damage the soil
less than other systems. The risk of compaction can be
reduced by using suitable harvesting methods and by
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harvesting when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, or girdling.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. The trees that are suitable for planting include
Douglas-fir and ponderosa pine.

The understory consists mainly of princes pine, low
Oregongrape, myrtle pachystima, elk sedge, pinegrass,
and heartieaf arnica.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Dogtown sail is in the Fir-Pine-Sedge woodland
understory site.

45C—Durkee gravelly silt loam, 2 to 12 percent
slopes. This moderately deep, well drained soil is on
hills. It formed in colluvium derived from argillite and
influenced by loess and volcanic ash in the upper part.
Areas are long and rectangular and are 20 to 200 acres
in size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 3,600 to 5,000 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 110 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 7 inches thick. The next
layer is very dark grayish brown clay loam about 3
inches thick. The upper 7 inches of the subsaoil is dark
brown and dark yeliowish brown clay. The lower 5
inches is brown silty clay loam. The depth to bedrock is
20 to 40 inches.

Included in this unit are small areas of soils that are
similar to the Durkee soil but are less than 20 inches
deep over bedrock. Also included are small areas of
Ateron soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate to a depth of about 10
inches in the Durkee soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is slow or
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medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by ldaho fescue and mountain big
sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,000 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Mountain big sagebrush, basin big sagebrush,
bluebunch wheatgrass, and Sandberg bluegrass
increase in extent. If deterioration continues, the extent
of bluebunch wheatgrass decreases, the extent of big
sagebrush strongiy increases, and unpalatable forbs
and annuals invade the site.

The Durkee soil is in the Mountain Clayey 12-16pz
range site.

46D—Durkee gravelly silt loam, 12 to 35 percent
north slopes. This moderately deep, well drained soil is
on hills. It formed in colluvium derived from argillite and
influenced by loess and volcanic ash in the upper part.
Areas are irregular in shape and are 40 to 400 acres in
size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 3,600 to 5,000 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 110 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 7 inches thick. The next
layer is very dark grayish brown clay loam about 3
inches thick. The upper 7 inches of the subsoil is dark
brown and dark yellowish brown clay. The lower 5
inches is brown silty clay loam. The depth to bedrock is
20 to 40 inches.

Included in this unit are small areas of soils that are
similar to the Durkee soil but are more than 40 inches
deep over bedrock. Also included are small areas of
Ateron and Snell soils. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 10
inches in the Durkee soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
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this unit is dominated by Idaho fescue and squaw
apple.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Mountain big sagebrush and bluebunch
wheatgrass increase in extent. Bluegrasses invade. If
deterioration continues, the extent of bluebunch
wheatgrass decreases, the extent of mountain big
sagebrush strongly increases, and annual grasses and
forbs invade the site.

The Durkee soil is in the Mountain North 12-16pz
range site.

46E—Durkee gravelly silt loam, 35 to 60 percent
north slopes. This moderately deep, well drained soil is
on hills. 1t formed in colluvium derived from argillite and
influenced by loess and volcanic ash in the upper part.
Areas are irregular in shape and are 40 to 400 acres in
size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 3,600 to 5,000 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 110 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 7 inches thick. The next
layer is very dark grayish brown clay loam about 3
inches thick. The upper 7 inches of the subsoil is dark
brown and dark yellowish brown clay. The lower 5
inches is brown silty clay loam. The depth to bedrock is
20 to 40 inches.

Included in this unit are small areas of soils that are
similar to the Durkee soil but are more than 40 inches
deep over bedrock. Also included are small areas of
Ateron and Snell soils. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate to a depth of about 10
inches in the Durkee soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue and squaw
apple.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
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favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
slope.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Mountain big sagebrush and bluebunch
wheatgrass increase in extent. If deterioration
continues, the extent of bluebunch wheatgrass
decreases, the extent of mountain big sagebrush
strongly increases, and annual grasses and forbs
invade the site. Unpalatable annual grasses, forbs, and
shrubs increase in extent.

Mechanical treatment is not practical because of the
slope.

The Durkee soil is in the Mountain North 12-16pz
range site.

47D—Durkee gravelly silt loam, 12 to 35 percent
south slopes. This moderately deep, well drained soil
is on hills. It formed in colluvium derived from argillite
and influenced by loess and volcanic ash in the upper
part. Areas are irregular in shape and are 40 to 400
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 3,600 to
5,000 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to
110 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 7 inches thick. The next
layer is very dark grayish brown clay loam about 3
inches thick. The upper 7 inches of the subsoil is dark
brown and dark yellowish brown clay. The lower 5
inches is brown silty clay loam. The depth to bedrock is
20 to 40 inches.

Included in this unit are small areas of soils that are
similar to the Durkee soil but are less than 20 inches
deep over bedrock. Also included are small areas of
Ateron soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate to a depth of about 10
inches in the Durkee soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by bluebunch wheatgrass, ldaho
fescue, mountain big sagebrush, and squaw apple.

Bluebunch wheatgrass and Idaho fescue are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
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1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Big sagebrush and
Sandberg bluegrass increase in extent. If deterioration
continues, annual grasses and forbs invade the site.

The Durkee soil is in the Mountain South 12-16pz
range site.

47E—Durkee gravelly silt loam, 35 to 60 percent
south slopes. This moderately deep, well drained soil
is on hilis. It formed in colluvium derived from argillite
and influenced by loess and volcanic ash in the upper
part. Areas are irregular in shape and are 40 to 400
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 3,600 to
5,000 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to
110 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 7 inches thick. The next
layer is very dark grayish brown clay loam about 3
inches thick. The upper 7 inches of the subsoil is dark
brown and dark yellowish brown clay. The lower 5
inches is brown silty clay loam. The depth to bedrock is
20 to 40 inches.

Included in this unit are small areas of soils that are
similar to the Durkee soil but are less than 20 inches
deep over bedrock. Also included are small areas of
Ateron soils. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

Permeability is moderate to a depth of about 10
inches in the Durkee soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass, Idaho
fescue, mountain big sagebrush, and squaw apple.

Bluebunch wheatgrass and Idaho fescue are the
major forage-producing plants. if the site is in excellent
condition, the total annual production is estimated at
1,400 pounds per acre in favorable years and 700
pounds per acre in unfavorable years. Livestock access
is limited by the siope.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Big sagebrush and
Sandberg bluegrass increase in extent. If deterioraticn
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continues, annual grasses and forbs invade the site.
Mechanical treatment is not practical because of the
slope.
The Durkee soil is in the Mountain South 12-16pz
range site.

48F—Eaglecap very stony loam, 30 to 80 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium and residuum derived
from quartz diorite and related granitic rocks and
influenced by volcanic ash in the surface layer. Areas
are irregular in shape and are 200 to 800 acres in size.
The native vegetation is mainly conifers, shrubs, and
forbs. Elevation is 6,200 to 8,500 feet. The average
annual precipitation is 30 to 40 inches, the average
annual air temperature is 35 to 40 degrees F, and the
average frost-free period is 20 to 40 days.

Typically, the surface is covered with a mat of
partially decomposed needles, grass, and moss about 1
inch thick. The surface layer is very dark brown and
brown very stony loam about 16 inches thick. The
subsoil is brown very cobbly sandy loam about 12
inches thick. The substratum is brown and yellowish
brown extremely cobbly loamy sand about 32 inches
thick. The depth to bedrock is typically more than 60
inches but is 40 to 60 inches in some areas.

Included in this unit are small areas of soils that are
similar to the Eaglecap soil but are less than 40 inches
deep over weathered bedrock. Also included are small
areas of Rock outcrop. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another. _

Permeability is moderate to a depth of about 16
inches in the Eaglecap soil and moderately rapid below
that depth. Available water capacity is 3 to 6 inches.
The effective rooting depth is typically more than 60
inches but is 40 to 60 inches in some areas. Runoff is
rapid, and the hazard of water erosion is high or very
high.

The Eaglecap soil is used mainly for timber
production and for water supply. It also provides habitat
for many kinds of wildlife.

Woodland —This unit is suited to the production of
subalpine fir and western larch. The mean site index is
59 for subalpine fir (100-year base age) and 38 for
western larch (50-year base age). The potential
production at culmination of the mean annual increment
is 49 cubic feet per acre per year (3.4 cubic meters per
hectare per year) in a 120-year-old, even-aged, fully
stocked stand and for western larch is 43 cubic feet per
acre per year (3.0 cubic meters per hectare per year) in
a 70-year-old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
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limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located cuiverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads
and landings can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

The slope prevents the use of wheeled and tracked
equipment. High-lead or other logging systems that fully
suspend the logs above the ground will damage the soil
less than other systems. The risk of compaction can be
reduced by using suitable harvesting methods and by
harvesting when the soil is dry or frozen.

Droughtiness in the surface layer and the high
content of rock fragments increase the seedling
mortality rate. To compensate for the higher expected
mortality rate, larger seedlings or a greater number of
seedlings than is typical can be planted. The trees that
are suitable for planting include Engelmann spruce,
lodgepole pine, and western larch.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, or girdling.

Some decline in forest productivity may result from
fire of moderate intensity.

The understory consists mainly of grouse blueberry,
princes pine, myrtle pachystima, elk sedge, pyrola, and
heartleaf arnica.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Eaglecap soil is in the Subalpine Fir-Grouse
Blueberry woodland understory site.

49D—Emily silt loam, 12 to 35 percent north
slopes. This deep, well drained soil is on foot slopes
and mountain side slopes. It formed in colluvium
derived from basalt and influenced by loess and
volcanic ash in the surface layer. Areas are irregular in
shape and are 40 to 100 acres in size. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,000 to 3,300 feet. The average annual
precipitation is 20 to 24 inches, the average annual air
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temperature is 40 to 45 degrees F, and the average
frost-free period is 100 to 120 days.

Typically, the surface layer is covered with a mat of
partially decomposed needles, leaves, and twigs about
3 inches thick. The surface layer is very dark brown and
very dark grayish brown silt loam about 8 inches thick.
The upper part of the subsoil is dark brown very cobbly
silty clay loam about 21 inches thick. The lower part is
dark yellowish brown very cobbly clay loam about 31
inches thick. The depth to bedrock is typically more
than 60 inches but is 40 to 60 inches in some areas.

Included in this unit are small areas of Copperfield
soils. Also included are small areas of Sag and Snell
soils and Rock outcrop. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate in the Emily soil. Available
water capacity is 4 to 7 inches. The effective rooting
depth is typically more than 60 inches but is 40 to 60
inches in some areas. Runoff is medium, and the
hazard of water erosion is moderate or high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
ponderosa pine. The mean site index is 102 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for ponderosa pine is 106 cubic feet per acre per year
(7.4 cubic meters per hectare per year) in a 40-year-
old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

Using standard wheeled or tracked equipment when
the soil is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. The risk of compaction can be
reduced by using low-pressure ground equipment,
laying out skid trails in advance, and harvesting timber
when the soil is dry or frozen. Cable yarding systems
that partially or fully suspend logs generally do less
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damage to the soil than conventional ground-based
systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. The trees that are suitable for planting include
Douglas-fir and western larch.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory is dominated by
mallow ninebark, creambush oceanspray, spirea, elk
sedge, pinegrass, and brackenfern. The potential
production of the native understory plants in a normal
year is about 900 pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Stands of timber should be
left in some areas to provide escape and thermal cover
for the big game animals.

The Emily soil is in the Pine-Ninebark-Sedge
woodland understory site.

49E—Emily silt loam, 35 to 60 percent north
slopes. This deep, well drained soil is on foot slopes
and mountain side slopes. It formed in colluvium
derived from basalt and influenced by loess and
voicanic ash in the surface layer. Areas are irregular in
shape and are 40 to 100 acres in size. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 2,000 to 3,300 feet. The average annual
precipitation is 20 to 24 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 100 to 120 days.
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Typically, the surface layer is covered with a mat of
partially decomposed needles, leaves, and twigs about
3 inches thick. The surface layer is very dark brown and
very dark grayish brown silt loam about 8 inches thick.
The upper part of the subsoil is dark brown very cobbly
silty clay loam about 21 inches thick. The lower part is
dark yellowish brown very cobbly clay loam about 31
inches thick. The depth to bedrock is typically more
than 60 inches but is 40 to 60 inches in some areas.

Included in this unit are small areas of Rock outcrop
and Copperfield soils. Also included are small areas of
Sag and Snell soils. Included areas make up about 15
percent of the total acreage.

Permeability is moderate in the Emily soil. Available
water capacity is 4 to 7 inches. The effective rooting
depth is typically more than 60 inches but is 40 to 60
inches in some areas. Runoff is rapid, and the hazard
of water erosion is high or very high.

This unit is used mainly for timber production. [t also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
ponderosa pine. The mean site index is 102 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for ponderosa pine is 106 cubic feet per acre per year
(7.4 cubic meters per hectare per year) in a 40-year-
old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other fogging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction can be reduced further by using suitable
harvesting methods, laying out skid trails in advance,
and harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
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prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
because of increased expense and soil displacement.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. The trees that are suitable for planting include
ponderosa pine.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory is dominated by
mallow ninebark, creambush oceanspray, spirea, elk
sedge, pinegrass, and brackenfern. The potential
production of the native understory plants in a normal
year is about 900 pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Stands of timber should be
left in some areas to provide escape and thermal cover
for the big game animals.

The Emily soil is in the Pine-Ninebark-Sedge
woodland understory site.

50C—Encina gravelly silt loam, 2 to 12 percent
slopes. This deep, well drained soil is on terraces. It
formed in mixed lacustrine sediments. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 2,800 to 3,800 feet. The average
annual precipitation is 9 to 12 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 4 inches thick. The next
layer is dark brown clay loam about 3 inches thick. The
upper part of the subsoil is dark brown clay about 5
inches thick. The lower part is about 30 inches of dark
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yellowish brown and grayish brown, calcareous silty
clay loam and silt loam. The substratum to a depth of
60 inches or more is multicolored extremely graveily
loam.

included in this unit are small areas of Poall and
Virtue soils. Also included are small areas of soils that
are similar to the Encina soil but have cobbles on the
surface. Included areas make up about 15 percent of
the total acreage. The percentage varies from one area
to another.

Permeability is moderate to a depth of about 4 inches
in the Encina soil and slow below that depth. Available
water capacity is 7 to 10 inches. The effective rooting
depth is limited by the weakly cemented, extremely
gravelly substratum at 40 to 60 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
is used for irrigated hay and pasture, and it provides
habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by Idaho fescue and Wyoming big
sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,500 pounds per acre in
favorable years and 500 pounds per acre in unfavorable
years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Wyoming big sagebrush, bluebunch wheatgrass,
and Sandberg bluegrass increase in extent. If
deterioration continues, the extent of bluebunch
wheatgrass decreases and unpalatable annual grasses
and forbs invade the site.

Hay and pasture.—This unit is suited to irrigated hay
and pasture.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of hay. Sprinkler irrigation is a suitable
method of applying water. It permits the even,
controlled application of water, helps to control runoff,
and minimizes the risk of erosion. To avoid
overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes. A cropping system that includes
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grasses, legumes, or grass-legume mixtures helps to
maintain soil fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by crop
residue management and by rough or minimum tillage
or stubble-mulching. All tillage should be on the contour
or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

The Encina soil is in the Mountain Clayey 9-12pz
range site.

51D—Encina gravelly silt loam, 12 to 35 percent
south slopes. This deep, well drained soil is on
terraces. It formed in mixed lacustrine sediments. Areas
are irregular in shape and are 40 to 200 acres in size.
The native vegetation is mainly bunchgrasses, forbs,
and shrubs. Elevation is 2,800 to 3,800 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 4 inches thick. The next
layer is dark brown clay loam about 3 inches thick. The
upper part of the subsoil is dark brown clay about 5
inches thick. The lower part is about 30 inches of dark
yellowish brown and grayish brown, calcareous silty
clay loam and silt loam. The substratum to a depth of
60 inches or more is multicolored extremely gravelly
loam.

Included in this unit are small areas of Poall and
Legler soils. Also included are small areas of soils that
are similar to the Encina soil but have cobbles on the
surface. Included areas make up about 15 percent of
the total acreage. The percentage varies from one area
to another.

Permeability is moderate to a depth of about 4 inches
in the Encina soil and slow below that depth. Available
water capacity is 7 to 10 inches. The effective rooting
depth is limited by the weakly cemented, exiremely
gravelly substratum at 40 to 60 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.
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This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass and
Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years.

if the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass and Wyoming
big sagebrush increase in extent. If deterioration
continues, annual grasses and forbs invade the site.

The Encina soil is in the Clayey South 9-12pz range
site.

51E—Encina gravelly silt loam, 35 to 50 percent
south slopes. This deep, well drained soil is on
terraces. It formed in mixed lacustrine sediments. Areas
are irregular in shape and are 40 to 200 acres in size.
The native vegetation is mainly bunchgrasses, forbs,
and shrubs. Elevation is 2,800 to 3,800 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark grayish
brown gravelly silt loam about 4 inches thick. The next
layer is dark brown clay ioam about 3 inches thick. The
upper part of the subsoil is dark brown clay about 5
inches thick. The lower part is about 30 inches of dark
yellowish brown and grayish brown, calcareous silty
clay loam and silt loam. The substratum to a depth of
60 inches or more is multicolored extremely gravelly
loam.

Included in this unit are small areas of Poall and
Hyall soils. Also included are small areas of soils that
are similar to the Encina soil but have cobbles on the
surface and small areas of Badland. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderate to a depth of about 4 inches
in the Encina soil and slow below that depth. Available
water capacity is 7 to 10 inches. The effective rooting
depth is limited by the weakly cemented, extremely
gravelly substratum at 40 to 60 inches. Runoff is rapid,
and the hazard of water erosion is high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by bluebunch wheatgrass and
Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
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plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass and Wyoming
big sagebrush increase in extent. If deterioration
continues, annual grasses and forbs invade the site.

Mechanical treatment is not practical because of the
slope.

The Encina soil is in the Clayey South 9-12pz range
site.

52E—Fivebit-Rock outcrop complex, 35 to 60
percent south slopes. This map unit is on mountains.
Areas are irregular in shape and are 80 to 200 acres in
size. The native vegetation is mainly scattered trees,
shrubs, grasses, and forbs. Elevation is 4,400 to 6,000
feet. The average annual precipitation is 16 to 30
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 50 to 90
days.

This unit is about 55 percent Fivebit extremely stony
loam and 30 percent Rock outcrop. The components of
this unit occur as areas so intricately intermingled that
mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Anatone and
Harlow soils. Also included are small areas of Sisley
soils. Included areas make up about 15 percent of the
total acreage. The percentage varies from one area to
another.

The Fivebit soil is shallow and well drained. It formed
in colluvium derived from andesite and basalt. Typically,
the surface is covered with a mat of partially
decomposed needles, leaves, and twigs about 0.5 inch
thick. The surface layer is very dark grayish brown
extremely stony loam about 3 inches thick. The next
layer is very dark grayish brown very gravelly loam
about 9 inches thick. The subsoil is dark brown
extremely gravelly clay loam about 6 inches thick. The
depth to bedrock is 10 to 20 inches.

Permeability is moderately slow in the Fivebit soil.
Available water capacity is 1 to 3 inches. The effective
rooting depth is 10 to 20 inches. Runoff is rapid, and
the hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Fivebit soil is dominated by curlleaf
mountainmahogany, bluebunch wheatgrass, western
juniper, and antelope bitterbrush.
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Bluebunch wheatgrass is the major forage-producing
plant. if the site is in excellent condition, the total
annual production is estimated at 1,300 pounds per
acre in favorable years and 600 pounds per acre in
unfavorable years. Livestock access is limited by the
slope, the Rock outcrop, and the stones on the surface.

If the condition of the site deteriorates through
overgrazing, curlleaf mountainmahogany, bluebunch
wheatgrass, and antelope bitterbrush lose vigor and
decrease in extent. Western juniper, mountain big
sagebrush, and Sandberg bluegrass increase in extent.
If deterioration continues, annual grasses and forbs
invade the site.

Brush control is not advisable because of the value
of palatable shrubs on this unit for wildlife.

The Fivebit soil is in the Mahogany Rockland 12+pz
range site.

53B—Glasgow silt loam, 2 to 7 percent slopes.
This moderately deep, well drained soil is on hills. It
formed in colluvium derived from volcanic tuff and
influenced by loess and volcanic ash in the surface
layer. Areas are irregular in shape and are 20 to 200
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 2,400 to
3,400 feet. The average annual precipitation is 10 to 12
inches, the average annual air temperature is 47 to 50
degrees F, and the average frost-free period is 90 to
130 days.

Typically, the surface layer is very dark grayish
brown silt loam about 6 inches thick. The next layer is
dark grayish brown silt loam about 6 inches thick. The
upper 4 inches of the subsoil is dark brown clay. The
lower 8 inches is dark yellowish brown clay loam. The
depth to fractured bedrock is 20 to 40 inches.

Included in this unit are small areas of Brownscombe
and Greenscombe soils. Also included are small areas
of soils that are similar to the Glasgow soil but are less
than 20 inches deep over bedrock. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderate to a depth of about 12
inches in the Glasgow soil and slow below that depth.
Available water capacity is 3 to 5 inches. The effective
rooting depth is 20 to 40 inches. Runoff is slow, and the
hazard of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by ldaho fescue and Wyoming big
sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,500 pounds per acre in
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favorable years and 500 pounds per acre in unfavorable
years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Wyoming big sagebrush, bluebunch wheatgrass,
and Sandberg bluegrass increase in extent. If
deterioration continues, the extent of bluebunch
wheatgrass decreases, the extent of Sandberg
bluegrass and Wyoming big sagebrush strongly
increases, and annual grasses and forbs invade the
site.

The Glasgow soil is in the Mountain Clayey 9-12pz
range site.

54B—Goodrich gravelly loam, 0 to 7 percent
slopes. This deep, well drained soil is on alluvial fans.
It formed in mixed alluvium. Areas are irregular in
shape and are 40 to 200 acres in size. The native
vegetation is mainly bunchgrasses, forbs, and shrubs.
Elevation is 3,400 to 3,800 feet. The average annual
precipitation is 12 to 16 inches, the average annual air
temperature is 45 to 50 degrees F, and the average
frost-free period is 100 to 130 days.

Typically, the surface layer is very dark grayish
brown gravelly loam about 12 inches thick. The upper
part of the substratum is dark brown gravelly loam
about 13 inches thick. The lower part to a depth of 60
inches or more is dark brown and dark grayish brown
very gravelly loam and very gravelly sandy loam.

Included in this unit are small areas of Wingville,
Powval, and Benderly soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate to a depth of about 40
inches in the Goodrich soil and moderately rapid below
that depth. Available water capacity is 4 to 6 inches.
The effective rooting depth is 60 inches or more. Runoff
is slow, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for irrigated hay and pasture
or small grain. It also is used for homesite development,
and it provides habitat for many kinds of wildlife.

Hay and pasture or cropland—If this unit is used for
irrigated hay and pasture or crops, the main limitation is
droughtiness.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by sprinklers. This permits the even, controlled
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application of water, helps to control runoff, and
minimizes the risk of erosion. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capacity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and other crops. Returning all crop
residue to the soil and using a cropping system that
includes grasses, legumes, or grass-legume mixtures
help to maintain soil fertility and tilth.

This soil is limited as a site for livestock watering
ponds and other water impoundments because of the
hazard of seepage.

Conducting fieldwork during wet periods resuits in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by
managing residues, using rough or minimum tillage, or
stubble-muiching. All tillage should be on the contour or
across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tiith, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of droughty conditions. A low available water
capacity causes moderate seedling mortality. Continued
cultivation, mulching, or applications of herbicide to
control competing vegetation are needed to ensure the
establishment and survival of seedlings. Irrigation may
be needed when the trees and shrubs are planted and
during dry periods.

Homesite development—If this unit is used for
homesite development, the main limitation is a
moderate potential for frost action. Properly designing
foundations, footings, and roads helps to offset the
moderate potential for frost action.

The Goodrich soil is in the Mountain Loamy 12-16pz
range site.

55B—Goodrich-Benderly complex, 0 to 7 percent
slopes. This map unit is on alluvial fans. Areas are
irregular in shape and are 20 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,400 to 3,800 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 130 days.

This unit is about 50 percent Goodrich gravelly loam
and 35 percent Benderly gravelly fine sandy loam. The
components of this unit occur as areas so intricately
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intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Wingville
soils. Also included are small areas of soils that are
similar to the Benderly soil but have cobbles on the
surface or are less than 10 inches deep to the
extremely gravelly substratum. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

The Goodrich soil is deep and well drained. It formed
in mixed alluvium. Typically, the surface layer is very
dark grayish brown gravelly loam about 12 inches thick.
The upper part of the substratum is dark brown gravelly
loam about 13 inches thick. The lower part to a depth of
60 inches or more is dark brown and dark grayish
brown very gravelly loam and very gravelly sandy loam.

Permeability is moderate to a depth of about 40
inches in the Goodrich soil and moderately rapid below
that depth. Available water capacity is 4 to 6 inches.
The effective rooting depth is 60 inches or more. Runoff
is slow, and the hazard of water erosion is slight or
moderate.

The Benderly soil is deep and somewhat excessively
drained. It formed in mixed alluvium. Typically, the
surface layer is very dark grayish brown and dark brown
gravelly fine sandy loam about 16 inches thick. The
substratum to a depth of 60 inches or more is extremely
gravelly sand. Depth to the extremely gravelly
substratum is 10 to 20 inches.

Permeability is rapid in the Benderly soil. Available
water capacity is 2 to 4 inches. The effective rooting
depth is 10 to 20 inches. Runoff is slow, and the hazard
of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. It also
is used for homesite development, and it provides
habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by Idaho fescue and mountain big
sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,800 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, Idaho fescue and bluebunch wheatgrass
lose vigor and decrease in extent. Needlegrass,
threadleaf sedge, mountain big sagebrush, and
Sandberg bluegrass increase in extent. If deterioration
continues, the extent of needlegrass and threadleaf
sedge decreases, the extent of big sagebrush strongly
increases, and unpalatable forbs and annuals invade
the site.
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Livestock watering ponds are not practical because
of the hazard of seepage.

Homesite development—If this unit is used for
homesite development, the main limitations are the
rapid permeability and sandy substratum in the
Benderly soil and a moderate potential for frost action in
the Goodrich soil.

Septic tank absorption fields should be instailed in
areas of the Goodrich soil rather than in areas of the
Benderly soil. The effluent can contaminate ground
water in areas of the Benderly soil. If the density of
housing is moderate or high, community sewage
systems are needed to prevent the contamination of
water resulting from seepage. In areas of the Benderly
soil, retainer walls should be constructed in shallow
excavations to keep cutbanks from caving in. Properly
designing foundations, footings, and roads helps to
offset the moderate potential for frost action in the
Goodrich soil.

The Goodrich and Benderly soils are in the Mountain
Loamy 12-16pz range site.

56C—Greenscombe loam, 2 to 12 percent slopes.
This moderately deep, well drained soil is on hills. It
formed in coliuvium derived from quartz diorite and
related granitic rocks. Areas are irregular in shape and
are 40 to 200 acres in size. The native vegetation is
mainly bunchgrasses, forbs, and shrubs. Elevation is
3,200 to 3,800 feet. The average annual precipitation is
12 to 16 inches, the average annual air temperature is
45 to 50 degrees F, and the average frost-free period is
100 to 130 days.

Typically, the surface layer is very dark grayish
brown and dark brown loam about 11 inches thick. The
subsoil is dark yellowish brown sandy clay loam about 8
inches thick. The substratum is dark yellowish brown
sandy clay loam and gravelly sandy loam. It extends to
a depth of about 30 inches. The depth to weathered
bedrock is 20 to 40 inches.

Included in this unit are small areas of Ridley and
Keating soils. Also included are small areas of soils that
are similar to the Greenscombe soil but are more than
40 inches deep over weathered bedrock. Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderate in the Greenscombe soil.
Available water capacity is 4 to 6 inches. The effective
rooting depth is 20 to 40 inches. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife. A few areas
are used for dryland small grain.

Livestock grazing.—The potential plant community on
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this unit is dominated by Idaho fescue and mountain big
sagebrush.

idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 1,800 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Needlegrass, bluebunch wheatgrass, threadleaf
sedge, Sandberg bluegrass, and mountain big
sagebrush increase in extent. If deterioration continues,
the extent of bluebunch wheatgrass, threadleaf sedge,
and needlegrass decreases, the extent of big sagebrush
strongly increases, and unpalatable forbs and annuals
invade the site.

Crops.—If this unit is used for dryland small grain,
the main management concern is the moderate hazard
of erosion in the steeper areas.

The main needs in crop management are to protect
the soil from water erosion and to conserve soil
moisture for plant growth. Practices that can be used to
control erosion include early fall seeding, stubble-
mulching or no-till, and construction of terraces,
diversions, and grassed waterways.

Crop residue left on or near the surface helps to
conserve moisture, maintain tilth, and control erosion.
Limited tillage for seedbed preparation and weed
control helps to control runoff and erosion. All tillage
should be on the contour or across the slope.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, and crops. The fertility of this soil
can be improved by returning crop residue to the soil.

The trees and shrubs grown as windbreaks and
environmental plantings should be those that are
tolerant of droughty conditions. A very low available
water capacity may cause severe seediing mortality.
Continued cultivation, mulching, or applications of
herbicide to control competing vegetation are needed to
ensure the establishment and survival of seedlings.
irrigation may be needed when the trees and shrubs
are planted and during dry periods.

The Greenscombe soil is in the Mountain Loamy
12-16pz range site.

57D—Greenscombe loam, 12 to 35 percent north
slopes. This moderately deep, well drained soil is on
hills. It formed in colluvium and residuum derived from
quartz diorite and related granitic rocks. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,200 to 3,800 feet. The average
annual precipitation is 12 to 16 inches, the average

Soil Survey

annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 130 days.

Typically, the surface layer is very dark grayish
brown and dark brown loam about 11 inches thick. The
subsoil is dark yellowish brown sandy clay loam about 8
inches thick. The substratum is dark yellowish brown
sandy clay loam and gravelly sandy loam. It extends to
a depth of about 30 inches. The depth to weathered
bedrock is 20 to 40 inches.

Included in this unit are small areas of Keating,
Ridley, and Clovercreek soils. Also included are small
areas of Rock outcrop, a few areas that have slopes of
more than 35 percent, and a few areas of soils that are
similar to the Greenscombe soil but are more than 40
inches deep over bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderate in the Greenscombe soil.
Available water capacity is 4 to 6 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by Idaho fescue and squaw
apple.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Bluebunch wheatgrass and mountain big
sagebrush increase in extent. Bluegrasses invade. If
deterioration continues, the extent of bluebunch
wheatgrass decreases, the extent of mountain big
sagebrush strongly increases, and unpalatable forbs
and annuals invade the site.

The Greenscombe soil is in the Mountain North
12-16pz range site.

58D—Greenscombe lcam, 12 to 35 percent south
slopes. This moderately deep, well drained soil is on
hills. It formed in colluvium and residuum derived from
quartz diorite and related granitic rocks. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,200 to 3,800 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 130 days.

Typically, the surface layer is very dark grayish
brown and dark brown loam about 11 inches thick. The
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subsoil is dark yellowish brown sandy clay loam about 8
inches thick. The substratum is dark yellowish brown
sandy clay loam and gravelly sandy loam. It extends to
a depth of about 30 inches. The depth to weathered
bedrock is 20 to 40 inches.

Included in this unit are small areas of Keating and
Clovercreek soils. Also included are small areas of
Rock outcrop and a few areas that have slopes of more
than 35 percent. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is moderate in the Greenscombe soil.
Available water capacity is 4 to 6 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by bluebunch wheatgrass, Idaho
fescue, mountain big sagebrush, and squaw apple.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,400 pounds per
acre in favorable years and 700 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Big sagebrush and
Sandberg bluegrass increase in extent. If deterioration
continues, annual grasses and forbs invade the site.

The Greenscombe soil is in the Mountain South
12-16pz range site.

59D—Gwinly-Immig very cobbly silt loams, 12 to
35 percent south slopes. This map unit is on hills.
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 2,000 to 4,000 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 45 percent Gwinly very cobbly silt
loam and 40 percent Immig very cobbly silt loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Rockly soils.
Also included are small areas of Rock outcrop. Included
areas make up about 15 percent of the total acreage.
The percentage varies from one area to another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
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about 3 inches thick. The upper 5 inches of the subsoil
is very dark brown very cobbly silty clay loam. The
lower 9 inches is dark brown extremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

The Immig soil is moderately deep and well drained.
It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsoil is
dark brown very cobbly clay about 10 inches thick. The
lower part is olive brown extremely cobbly clay about 4
inches thick. The depth to bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

The potential plant community on the Immig soil is
dominated by bluebunch wheatgrass and arrowleaf
balsamroot.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass
increases in extent. If deterioration continues,
cheatgrass, soft brome, and other annual plants invade
the site.

Mechanical treatment is not practical for brush
control or range seeding because of the very cobbly
surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Immig soil is in the South 14-17pz range site.
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59E—Gwinly-Immig very cobbly siit loams, 35 to
50 percent south slopes. This map unit is on hills.
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 2,000 to 4,000 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 50 percent Gwinly very cobbly silt
loam and 40 percent Immig very cobbly silt loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Rockly soils.
Also included are small areas of Rock outcrop. Included
areas make up about 10 percent of the total acreage.
The percentage varies from one area to another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
about 3 inches thick. The upper 5 inches of the subsoil
is very dark brown very cobbly silty clay loam. The
lower 9 inches is dark brown extremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

The Immig soil is moderately deep and well drained.
It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsoil is
dark brown very cobbly clay about 10 inches thick. The
lower part is olive brown extremely cobbly clay about 4
inches thick. The depth to bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass,
Idaho fescue, and Sandberg bluegrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
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slope and the rock fragments on the surface.

The potential plant community on the Immig soil is
dominated by bluebunch wheatgrass and arrowleaf
balsamroot.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

Mechanical treatment is not practical for brush
control and range seeding because of the slope and the
very cobbly surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Immig soil is in the South 14-17pz range site.

59F—Gwinly-Immig very cobbly silt loams, 50 to
70 percent south slopes. This map unit is on hills,
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 2,000 to 4,000 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 50 percent Gwinly very cobbly silt
loam and 35 percent Immig very cobbly silt loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Rock outcrop.
Also included are small areas of Rockly soils. Included
areas make up about 15 percent of the total acreage.
The percentage varies from one area to another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
about 3 inches thick. The upper 5 inches of the subsoil
is very dark brown very cobbly silty clay loam. The
fower 9 inches is dark brown extremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is very high.

The Immig soil is moderately deep and well drained.
It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsaoil is
dark brown very cobbly clay about 10 inches thick. The
lower part is olive brown extremely cobbly clay about 4
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inches thick. The depth to basalt is 20 to 40 inches.

Permeability is moderately slow 1o a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for livestock grazing. It alsc
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

The potential plant community on the Immig soil is
dominated by bluebunch wheatgrass and arrowleaf
balsamroot.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
fose vigor and decrease in extent. Sandberg bluegrass
increases in extent. If deterioration continues,
cheatgrass, soft brome, and other annual plants invade
the site.

Mechanical treatment is not practical for brush
control and range seeding because of the slope and the
very cobbly surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Immig soil is in the South 14-17pz range site.

60D—Gwinly-Immig-Snell very cobbly silt loams,
12 to 35 percent slopes. This map unit is on hills.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 3,400 to 4,000 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 42 to 50 degrees F,
and the average frost-free period is 75 to 120 days.

This unit is 35 percent Gwinly very cobbly silt loam,
30 percent Immig very cobbly silt loam, and 25 percent
Snell very cobbly silt loam. Typically, the Gwinly soil is
in convex areas, and the Immig soil is in concave
areas. Both soils generally are on south and west
aspects. The Snell soil typically is on north and east
aspects. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.
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Included in this unit are small areas of Rockly soils
on south and west aspects and Sag soils on north
aspects. Also included are small areas of Rock outcrop.
Included areas make up about 10 percent of the total
acreage. The percentage varies from one area to
another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
about 3 inches thick. The upper 5 inches of the subsoil
is very dark brown very cobbly silty clay loam. The
lower 9 inches is dark brown extremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

The Immig soil is moderately deep and well drained.
It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsoil is
dark brown very cobbly clay about 10 inches thick. The
lower part is olive brown extremely cobbly ciay about 4
inches thick. The depth to bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

The Snell soil is moderately deep and well drained. It
formed in loess and in colluvium derived from basalt.
Typically, the surface layer is very dark brown very
cobbly silt loam about 4 inches thick. The next layer is
very dark brown very cobbly silty clay loam about 5
inches thick. The subsoil is dark brown extremely
cobbly clay about 22 inches thick. The depth to bedrock
is 20 to 40 inches.

Permeability is moderate to a depth of about 9 inches
in the Snell soil and moderately slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is medium, and
the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. it also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
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unfavorable years. Livestock access is limited by the
rock fragments on the surface.

The potential plant community on the Immig soil is
dominated by bluebunch wheatgrass and arrowleaf
balsamroot.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock grazing on this unit is
limited by the rock fragments on the surface.

The potential plant community on the Snell soil in this
unit is dominated by Idaho fescue and common
snowberry.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 1,200 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and ldaho fescue
lose vigor and decrease in extent. Sandberg bluegrass
increases in extent. If deterioration continues,
cheatgrass, soft brome, and other annual plants invade
the site.

Mechanical treatment is not practical for brush
control and range seeding because of the very cobbly
surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Immig soil is in the South 14-17pz range site.
The Snell sail is in the North 14-17pz range site.

60E—Gwinly-Immig-Snell very cobbly silt loams,
35 to 50 percent slopes. This map unit is on hills.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 3,400 to 4,000 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 42 to 50 degrees F,
and the average frost-free period is 75 to 120 days.

This unit is about 40 percent Gwinly very cobbly silt
loam, 25 percent Immig very cobbly silt loam, and 25
percent Snell very cobbly silt loam. Typically, the Gwinly
soil is in convex areas, and the Immig soil is in concave
areas. Both soils generally are on south and west
aspects. The Snell typically is on north and east
aspects. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of Rockly soils
on south and west aspects and Sag soils on north
aspects. Also included are small areas of Rock outcrop.
Included areas make up about 10 percent of the total
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acreage. The percentage varies from one area to
another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
about 3 inches thick. The upper 5 inches of the subsoil
is very dark brown very cobbly silty clay loam. The
lower 9 inches is dark brown extremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high.

The Immig soil is moderately deep and well drained.
It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsoil is
dark brown very cobbly clay about 10 inches thick. The
lower part is olive brown extremely cobbly clay about 4
inches thick. The depth to bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Avaijlable water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is high.

The Snell soil is moderately deep and well drained. It
formed in loess and in colluvium derived from basalt.
Typically, the surface layer is very dark brown very
cobbly silt loam about 4 inches thick. The next layer is
very dark brown very cobbly silty clay loam about 5
inches thick. The subsoil is dark brown extremely
cobbly clay about 22 inches thick. The depth to bedrock
is 20 to 40 inches.

Permeability is moderate to a depth of about 9 inches
in the Snell soil and moderately slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

The potential plant community on the Immig soil is
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dominated by bluebunch wheatgrass and arrowleaf
baisamroot.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

The potential piant community on the Snell soil is
dominated by Idaho fescue and common snowberry.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 1,200 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass
increases in extent. If deterioration continues,
cheatgrass, soft brome, and other annual plants invade
the site.

Mechanical treatment is not practical for brush
control and range seeding because of the slope and the
very cobbly surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Immig soil is in the South 14-17pz range site.
The Snell soil is in the North 14-17pz range site.

60F—Gwinly-Immig-Snell very cobbly silt loams,
50 to 70 percent slopes. This map unit is on hills.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly bunchgrasses,
shrubs, and forbs. Elevation is 3,400 to 4,000 feet. The
average annual precipitation is 14 to 20 inches, the
average annual air temperature is 42 to 50 degrees F,
and the average frost-free period is 75 to 120 days.

This unit is about 40 percent Gwinly very cobbly silt
loam, 25 percent Immig very cobbly silt loam, and 20
percent Snell very cobbly silt loam. Typically, the Gwinly
soil is in convex areas, and the Immig soil is in concave
areas. Both soils generally are on south and west
aspects. The Snell soil typically is on north and east
aspects. The components of this unit are so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Rock outcrop
and Rubble land. Also included are small areas of
Rockly soils on south and west aspects and Sag soils
on north aspects. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
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and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
about 3 inches thick. The upper 5 inches of the subsail
is very dark brown very cobbly silty clay loam. The
lower 9 inches is dark brown exiremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is very high.

The Immig soil is moderately deep and well drained.
It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsoil is
dark brown very cobbly clay about 10 inches thick. The
lower part is olive brown extremely cobbly clay about 4
inches thick. The depth to bedrock is 20 to 40 inches.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is very high.

The Snell soil is moderately deep and well drained. It
formed in loess and in colluvium derived from basalt.
Typically, the surface layer is very dark brown very
cobbly silt loam about 4 inches thick. The next layer is
very dark brown very cobbly silty clay loam about 5
inches thick. The subsoil is dark brown extremely
cobbly clay about 22 inches thick. The depth to bedrock
is 20 to 40 inches.

Permeability is moderate to a depth of about 9 inches
in the Snell soil and moderately slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is rapid, and
the hazard of water erosion is very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass.

Biuebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

The potential plant community on the Immig soil is
dominated by bluebunch wheatgrass and arrowleaf
balsamroot.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
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acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

The potential plant community on the Snell soil is
dominated by Idaho fescue and common snowberry.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,200 pounds per acre in
favorable years and 1,200 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass
increases in extent. If deterioration continues,
cheatgrass, soft brome, and other annual plants invade
the site.

Mechanical treatment is not practical for brush
control and range seeding because of the slope and the
very cobbly surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Immig soil is in the South 14-17pz range site.
The Snell soil is in the North 14-17pz range site.

61D—Gwinly-Rockly complex, 12 to 35 percent
south slopes. This map unit is on hills. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses and forbs.
Elevation is 2,500 to 4,000 feet. The average annual
precipitation is 14 to 20 inches, the average annual air
temperature is 45 to 50 degrees F, and the average
frost-free period is 100 to 120 days.

This unit is about 60 percent Gwinly very cobbly silt
loam and 25 percent Rockly very cobbly loam. The
components of this unit occur as areas so intricately
intermingled that mapping them separately was not
practical at the selected scale.

Included in this unit are small areas of Immig soils
and Rock outcrop. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

The Gwinly soil is shallow and well drained. It formed
in colluvium derived from basalt and influenced by loess
and volcanic ash in the surface layer. Typically, the
surface layer is very dark brown very cobbly silt loam
about 3 inches thick. The upper 5 inches of the subsoil
is very dark brown very cobbly silty clay loam. The
lower 9 inches is dark brown extremely cobbly clay. The
depth to bedrock is 10 to 20 inches.

Permeability is slow in the Gwinly soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

The Rockly soil is very shallow and well drained. It
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formed in loess and in coiluvium derived from basalt.
Typically, the surface layer is very dark brown very
cobbly loam about 2 inches thick. The subsoil is about 6
inches of dark brown extremely cobbly loam and clay
loam. The depth to bedrock is 5 to 10 inches.

Permeability is moderate in the Rockly soil. Available
water capacity is 0.5 to 1.0 inch. The effective rooting
depth is 5 to 10 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Gwinly soil is dominated by bluebunch wheatgrass.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the production
is estimated at 1,200 pounds per acre in favorable
years and 400 pounds per acre in unfavorable years.
Livestock access is limited by the rock fragments on the
surface.

The potential plant community on the Rockly soil is
dominated by Sandberg biuegrass, bluebunch
wheatgrass, stiff sagebrush, and lomatium.

Sandberg bluegrass and bluebunch wheatgrass are
the major forage-producing plants. If the site is in
excellent condition, the total annual production is
estimated at 600 pounds per acre in favorable years
and 200 pounds per acre in unfavorable years.
Livestock access is limited by the rock fragments on the
surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass increases in
extent. If deterioration continues, cheatgrass, soft
brome, and other annual plants invade the site.

Mechanical treatment is not practical for brush
control and range seeding because of the very cobbly
surface.

The Gwinly soil is in the Shallow South 14+pz range
site. The Rockly sail is in the Very Shallow 14+pz range
site.

62A—Haines silt loam, 0 to 2 percent slopes. This
deep, poorly drained soil is on flood plains. It formed in
mixed alluvium influenced by volcanic ash in the
surface layer. Areas are irregular in shape and are 20
to 200 acres in size. The native vegetation is mainly
salt-tolerant grasses and shrubs. Elevation is 2,000 to
3,400 feet. The average annual precipitation is 9 to 12
inches, the average annual air temperature is 45 to 50
degrees F, and the average frost-free period is 110 to
140 days.

Typically, the surface layer is dark grayish brown silt
loam about 3 inches thick. The next layer is dark
grayish brown silt loam about 6 inches thick. The
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subsoil is dark grayish brown, mottled silt loam about
21 inches thick. The substratum to a depth of 60 inches
or more is grayish brown silt loam and grayish brown,
mottled sandy clay loam.

Included in this unit are small areas of Baldock,
Burkemont, and Umapine soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderately slow in the Haines soil.
Available water capacity is 8 to 10 inches. The effective
rooting depth is limited by a seasonal high water table
at a depth of 1 to 2 feet in winter and spring. This soil is
subject to rare flooding. Runoff is slow, and the hazard
of water erosion is slight.

This unit is used mainly for irrigated hay and pasture.
It also provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitations are the seasonal high
water table and the high amount of salts in the surface
layer.

The concentration of salts and alkali in the surface
layer limits the production of plants suitable for hay and
pasture. Leaching of the salts from the surface layer is
limited by the high water table. A drainage system and
good management of irrigation water minimize the
concentration of salts. Salt-tolerant species should be
selected for planting.

In summer irrigation is needed or for the optimum
production of hay and pasture. Controlled surface
irrigation is a suitable method of applying water.
Leveling helps to ensure the uniform application of
water. To avoid overirrigation and the leaching of plant
nutrients, applications of irrigation water should be
adjusted to the available water capacity, the rate of
water intake, and the needs of the crop.

Periodic mowing and clipping help to maintain
uniform growth and prevent selective grazing. Proper
grazing practices, weed control, and fertilizer are
needed to ensure maximum quality of forage.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate. Grazing during wet
periods results in compaction of the surface layer.
Compaction limits the movement of air in the soil and
restricts the growth of roots.

Because of salt concentrations, the selection of trees
and shrubs that can be grown as windbreaks and
environmental plantings is limited and seedling mortality
is severe. The species selected for planting should be
those that can withstand excess moisture. Spring
planting may be delayed because of the excess
moisture.

The Haines soil is in the Sodic Meadow range site.
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63A—Halfway clay, 0 to 3 percent slopes. This
deep, moderately well drained soil is on alluvial fans
and flood plains. It formed in fine-textured mixed
alluvium. Areas are irregular in shape and are 20 to 100
acres in size. The native vegetation is mainly
bunchgrasses and forbs. Elevation is 2,700 to 3,400
feet. The average annual precipitation is 18 to 22
inches, the average annual air temperature is 45 to 50
degrees F, and the average frost-free period is 110 to
130 days.

Typically, the surface layer is black clay about 22
inches thick. The next layer is very dark brown clay
about 8 inches thick. The substratum to a depth of 60
inches or more is dark brown and dark yellowish brown
clay loam.

Included in this unit are small areas of Langrell,
Hershal, and Catherine soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is very slow in the Halfway soil.
Available water capacity is 7 to 9 inches. The effective
rooting depth is limited by a seasonal high water table
at a depth of 3 to 5 feet in spring and early summer.
Runoff is slow, and the hazard of water erosion is
slight.

This unit is used mainly for irrigated hay and pasture
or small grain. It also is used for homesite development,
and it provides habitat for many kinds of wildlife.

Hay and pasture or cropland—If this unit is used as
hayland, pasture, or cropland, the main limitations are
the very slow permeability and a high content of clay in
the surface layer.

These soils generally are not suitable for deep-rooted
perennial crops because adequate drainage usually
cannot be maintained in winter and spring. Drainage of
this soil is difficult and expensive because the dense
clay requires close spacing of the tile drains.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
contro! erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

Fertilizer is needed to ensure the optimum growth of
grasses, legumes, or crops. Returning all crop residue
to the soil and using a cropping system that includes
grasses, legumes, or grass-legume mixtures help to
maintain soil fertility and tilth.

In summer irrigation is needed for the maximum
production of most crops. The method used generally is
governed by the crop grown. Furrow, border,
corrugation, and sprinkler irrigation systems are suited
to this soil. Leveling helps to ensure the uniform
application of water. To avoid overirrigation and the
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leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water
capacity, the rate of water intake, and the needs of the
crop.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by
managing residue and using rough or minimum tillage.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe.

Homesite development—If this unit is used for
homesite development, the main limitations are the very
slow permeability and a high shrink-swell potential.

On sites for septic tank absorption fields, the very
slow permeability can be overcome by increasing the
size of the absorption fields. Properly designing the
footings and foundations of buildings helps to prevent
the structural damage caused by shrinking and swelling.
A drainage system is needed if roads and buiiding
foundations are constructed. Wetness can be reduced
by installing subsurface drains around footings.

The Halfway soil is in the Meadow range site.

64C—Hall Ranch stony loam, 2 to 12 percent
slopes. This moderately deep, well drained soil is on
mountains. It formed in mixed volcanic ash, loess, and
colluvium derived dominantly from andesite and basalt.
Areas are irregular in shape and are 80 to 200 acres in
size. The native vegetation is mainly conifers, shrubs,
and forbs. Elevation is 4,400 to 5,400 feet. The average
annual precipitation is 20 to 30 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 90 days.

Typically, the surface layer is very dark brown stony
loam about 6 inches thick. The upper 20 inches of the
subsoil is very dark grayish brown and dark brown
gravelly loam. The lower 11 inches is dark brown
gravelly clay loam. The depth to bedrock is 20 to 40
inches.

Included in this unit are small areas of Kahler,
McGarr, and Klicker soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderately slow in the Hall Ranch
soil. Available water capacity is 4 to 6 inches. The
effective rooting depth is 20 to 40 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

Soil Survey

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
ponderosa pine and Douglas-fir. The mean site index is
87 for ponderosa pine (100-year base age) and 68 for
Douglas-fir (50-year base age). The potential production
at culmination of the mean annual increment for
ponderosa pine is 80 cubic feet per acre per year (5.6
cubic meters per hectare per year) in a 40-year-old,
even-aged, fully stocked stand and for Douglas-fir is 58
cubic feet per acre per year (4.1 cubic meters per
hectare per year) in a 104-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, the hazard of windthrow,
plant competition, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Roads, landings, skid trails, and
firebreaks can be protected against erosion by
constructing water bars and by seeding areas that have
been cut and filled. Buffer strips may be needed in
areas adjacent to perennial streams to minimize
siltation and maintain stream temperatures.

Use of conventional wheeled and tracked equipment
is generally suitable, but the soil may be compacted if it
is wet when heavy equipment is used. The risk of
compaction can be reduced by using low-pressure
ground equipment, laying out skid trails in advance, and
harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The trees that are suitable
for planting include ponderosa pine and Douglas-fir.

Trees are subject to windthrow because of the
restricted rooting depth. They are particularly
susceptible during periods when the soil is excessively

~ wet and winds are strong. Regeneration systems that

isolate single trees or groups of trees are not practical
because of the hazard of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
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princes pine, low Oregongrape, myrtle pachystima, elk
sedge, pinegrass, and heartleaf arnica.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Stands of timber should be
left in some areas to provide escape and thermal cover
for the big game animals.

The Hall Ranch soil is in the Fir-Pine-Sedge
woodland understory site.

65D—Hankins silt loam, 12 to 35 percent north
slopes. This deep, well drained soil is on mountains. It
formed in colluvium mixed with volcanic ash in the
upper part over old tuffaceous sediments. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 4,000 to 5,000 feet. The average
annual precipitation is 16 to 30 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 30 to 50 days.

Typically, the surface layer is very dark gray silt loam
about 4 inches thick. The next layer is very dark grayish
brown silt loam about 5 inches thick. The subsoil is
about 38 inches of dark brown gravelly clay and silty
clay. The depth to weathered sediments is 40 to 60
inches.

Included in this unit are small areas of Hankins very
cobbly loam. Also included are small areas of Boiler
and Derringer soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is slow in the Hankins soil. Available
water capacity is 5 to 8 inches. The effective rooting
depth is 40 to 60 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland.—This unit is suited to the production of
ponderosa pine. The mean site index is 75 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for ponderosa pine is 62 cubic feet per acre per year
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(4.3 cubic meters per hectare per year) in a 50-year-
old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, the hazard of windthrow,
and plant competition. ,

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

Using standard wheeled and tracked equipment
when the soil is moist causes rutting and compaction.
The risk of compaction can be reduced by using low-
pressure ground equipment, laying out skid trails in
advance, and harvesting timber when the soil is dry or
frozen. Cable yarding systems that partially or fully
suspend logs generally do less damage to the soil than
conventional ground-based systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The trees that are suitable
for planting include ponderosa pine.

Trees are subject to windthrow because of the
restricted rooting depth. They are particularly
susceptible during periods when the soil is excessively
wet and winds are strong. Regeneration systems that
isolate single trees or groups of trees are not practical
because of the hazard of windthrow.

Grazable woodland.—This unit is suitable for use as
grazable woodland. The understory consists mainly of
common snowberry, spirea, elk sedge, pinegrass, 1daho
fescue, and strawberry. The potential production of the
native understory plants in a normal year is about 800
pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.
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Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Stands of timber should be
left in some areas to provide escape and thermal cover
for the big game animals.

The Hankins soil is in the Pine-Snowberry-Sedge
woodland understory site.

66D—Hankins very cobbly loam, 12 to 35 percent
north slopes. This deep, well drained soil is on
mountains. It formed in colluvium mixed with volcanic
ash in the upper part over old tuffaceous sediments.
Areas are irregular in shape and are 40 to 100 acres in
size. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 4,000 to 5,000 feet. The
average annual precipitation is 16 to 30 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 30 to 50 days.

Typically, the surface layer is dark brown very cobbly
loam about 9 inches thick. The upper 8 inches of the
subsoil is dark brown gravelly clay loam. The lower 43
inches is dark brown and dark yellowish brown gravelly
clay and silty clay. The depth to weathered sediments is
more than 60 inches.

Included in this unit are small areas of Hankins silt
loam. Also included are small areas of Hudspeth and
Derringer soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is slow in the Hankins soil. Available
water capacity is 7 to 10 inches. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate or high.

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland—This unit is suited to the production of
ponderosa pine. The mean site index is 75 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for ponderosa pine is 62 cubic feet per acre per year
(4.3 cubic meters per hectare per year) in a 50-year-
old, even-aged, fully stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and fire
damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts

Soil Survey

help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
femperatures.

Using standard wheeled and tracked equipment
when the soil is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. The risk of compaction can be
reduced by using low-pressure ground equipment,
laying out skid trails in advance, and harvesting timber
when the soil is dry or frozen. Cable yarding systems
that partially or fully suspend logs generally do less
damage to the soil than conventional ground-based
systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The trees that are suitable
for planting include ponderosa pine.

Some decline in forest productivity may result from
fire of moderate intensity.

Grazable woodland—This unit is suitable for use as
grazable woodiand. The understory consists mainly of
common snowberry, spirea, elk sedge, pinegrass, ldaho
fescue, and strawberry. The potential production of the
native understory plants in a normal year is about 800
pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirabie plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants reduces
the hazard of erosion and provides forage for livestock
and wildlife. Deferred grazing is needed during periods
when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Stands of timber should be
left in some areas to provide escape and thermal cover
for the big game animals.

The Hankins soil is in the Pine-Snowberry-Sedge
woodland understory site.
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67C—Hankins complex, 2 to 12 percent slopes.
This map unit is on mountains. Areas are irregular in
shape and are 40 to 100 acres in size. The native
vegetation is mainly conifers, shrubs, and grasses.
Elevation is 4,000 to 5,000 feet. The average annual
precipitation is 16 to 30 inches, the average annual air
temperature is 40 to 45 degrees F, and the average
frost-free period is 30 to 50 days.

This unit is about 45 percent Hankins silt loam and
40 percent Hankins very cobbly loam. The components
of this unit occur as areas so intricately intermingled
that mapping them separately was not practical at the
selected scale.

Included in this unit are small areas of Hudspeth,
Derringer, and Harlow soils. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Hankins silt loam is deep and well drained. It formed
in colluvium mixed with volcanic ash in the upper part
over old tuffaceous sediments. Typically, the surface
layer is very dark gray silt loam about 4 inches thick.
The next layer is very dark grayish brown silt loam
about 5 inches thick. The subsoil is about 38 inches of
dark brown gravelly clay and silty clay. The depth to
weathered sediments is 40 to 60 inches.

Permeability is slow in Hankins silt loam. Available
water capacity is 5 to 8 inches. The effective rooting
depth is 40 to 60 inches. Runoff is slow or medium, and
the hazard of water erosion is slight or moderate.

Hankins very cobbly loam is deep and well drained. It
formed in colluvium mixed with volcanic ash in the
upper part over old tuffaceous sediments. Typically, the
surface layer is dark brown very cobbly loam about 9
inches thick. The upper 8 inches of the subsoil is dark
brown gravelly clay loam. The lower 43 inches is dark
brown and dark yellowish brown gravelly clay and silty
clay. The depth to weathered sediments is 60 inches or
more.

Permeability is slow in Hankins very cobbly loam.
Available water capacity is 7 to 10 inches. The effective
rooting depth is 60 inches or more. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate. .

This unit is used mainly for timber production. It also
is used for livestock grazing, and it provides habitat for
many kinds of wildlife.

Woodland.—This unit is suited to the production of
ponderosa pine. The mean site index is 75 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
for ponderosa pine is 62 cubic feet per acre per year
(4.3 cubic meters per hectare per year) in a 50-year-
old, even-aged, fully stock stand.

The main concerns in producing and harvesting
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timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, and the
hazard of windthrow.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

Using standard wheeled and tracked equipment
when the soil is moist causes rutting and compaction.
Displacement of the surface layer occurs most readily
when the soil is dry. The risk of compaction can be
reduced by using low-pressure ground equipment,
laying out skid trails in advance, and harvesting timber
when the soil is dry or frozen. Compaction limits the
movement of water and air in the soil and restricts the
growth of roots. Cable yarding systems that partially or
fully suspend logs generally do less damage to the soil
than conventional ground-based systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seediing mortality rate is increased by
compaction of the surface layer. Shading and mulching
of seedlings may be required. The trees that are
suitable for planting include ponderosa pine.

Trees are subject to windthrow because of the
restricted rooting depth. They are particularly
susceptible during periods when the soil is excessively
wet and winds are strong. Regeneration systems that
isolate single trees or groups of trees are not practical
because of the hazard of windthrow.

Grazable woodland.—This unit is suitable for use as
grazable woodland. The understory consists mainly of
common snowberry, spirea, elk sedge, pinegrass, ldaho
fescue, and strawberry. The potential production of the
native understory plants in a normal year is about 800
pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants increases
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forage production. Deferred grazing is needed during
periods when seedlings are becoming established.

These soils can produce adequate forage for big
game animals after the tree canopy is opened by
logging, fire, or some other disturbance. Stands of
timber should be left in some areas to provide escape
and thermal cover for the big game animals.

The Hankins soils are in the Pine-Snowberry-Sedge
woodland understory site.

68C—Harlow extremely stony clay loam, 3 to 12
percent slopes. This shallow, well drained soil is on
mountains. 't formed in colluvium derived from argitlite,
rhyolitic tuff, and breccia. Areas are irregular in shape
and are 40 to 200 acres in size. The native vegetation
is mainly bunchgrasses, shrubs, and forbs. Elevation is
4,000 to 5,700 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
50 to 90 days.

Typically, the surface layer is very dark grayish
brown extremely stony clay loam about 4 inches thick.
The next layer is dark brown extremely gravelly clay
loam about 8 inches thick. The subsaoil is dark brown
extremely cobbly clay about 6 inches thick. The depth
to bedrock is 10 to 20 inches.

Included in this unit are smali areas of Derringer and
Hudspeth soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is slow in the Harlow soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is slow, and the hazard
of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by stiff sagebrush, Sandberg
bluegrass, and Idaho fescue.

Sandberg bluegrass and Idaho fescue are the major
forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
800 pounds per acre in favorable years and 400 pounds
per acre in unfavorable years. Livestock access is
limited by the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Sandberg bluegrass and stiff sagebrush
increase in extent. If deterioration continues, the extent
of Sandberg bluegrasss decreases.

Mechanical treatment for range seeding is not
practical because of the extremely stony surface layer.
Brush control is not recommended because of the value
of the stiff sagebrush in this unit for wildlife.

Soil Survey

The Harlow soil is in the Mountain Very Shallow
16-20pz range site.

69E—Harlow-Derringer complex, 35 to 60 percent
south slopes. This map unit is on mountains. Areas are
irregular in shape and are 80 to 200 acres in size. The
native vegetation is mainly bunchgrasses, shrubs, and
forbs. Elevation is 4,000 to 5,700 feet. The average
annual precipitation is 16 to 20 inches, the average
annual air temperature is 40 to 45 degrees F, and the
average frost-free period is 50 to 90 days.

This unit is about 50 percent Harlow extremely stony
clay loam and 35 percent Derringer very gravelly loam.
The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of Rock outcrop.
Also included are small areas of Hudspeth soils.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to
another.

The Harlow soil is shallow and well drained. It formed
in colluvium derived from argillite. Typically, the surface
layer is very dark grayish brown extremely stony clay
loam about 4 inches thick. The next layer is dark brown
extremely gravelly clay loam about 8 inches thick. The
subsoil is dark brown extremely cobbly clay about 6
inches thick. The depth to bedrock is 10 to 20 inches.

Permeability is slow in the Harlow soil. Available
water capacity is 1 to 2 inches. The effective rooting
depth is 10 to 20 inches. Runoff is rapid, and the
hazard of water erosion is high or very high.

The Derringer soil is moderately deep and well
drained. It formed in colluvium derived from rhyolitic tuff.
Typically, the surface layer is very dark grayish brown
very gravelly loam about 6 inches thick. The next layer
is dark brown very gravelly clay loam about 11 inches
thick. The upper 9 inches of the subsoil is dark brown
extremely gravelly clay loam. The lower 10 inches is
dark brown extremely gravelly silty clay. The depth to
weathered bedrock is 20 to 40 inches.

Permeability is slow in the Derringer soil. Available
water capacity is 2 to 5 inches. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Harlow soil is dominated by bluebunch wheatgrass,
mountain big sagebrush, squaw apple, and antelope
bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,100 pounds per
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acre in favorable years and 500 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

The potential plant community on the Derringer soil is
dominated by bluebunch wheatgrass, mountain big
sagebrush, squaw apple, bitter cherry, and antelope
bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,800 pounds per
acre in favorable years and 1,000 pounds per acre in
unfavorable years. Livestock access is limited by the
slope and the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Bitter cherry and antelope
bitterbrush become decadent. Sandberg bluegrass,
mountain big sagebrush, and perennial forbs increase
in extent. If deterioration continues, cheatgrass, soft
brome, and other annual plants invade the site.

Brush control is generally not advisable because of
the value of palatable shrubs on this unit for wildlife.

The Harlow soil is in the Mountain Shallow South
16-20pz range site. The Derringer soil is in the Shrubby
Mountain South 16-20pz range site.

70A—Hershal silt loam, 0 to 2 percent slopes. This
deep, poorly drained soil is on flood plains. It formed in
mixed alluvium. Areas are elongated and are 20 to 100
acres in size. The native vegetation is mainly sedges,
rushes, bunchgrasses, and willows. Elevation is 2,300
to 3,400 feet. The average annual precipitation is 18 to
22 inches, the average annual air temperature is 45 to
50 degrees F, and the average frost-free period is 110
to 130 days.

Typically, the surface layer is very dark brown silt
foam about 8 inches thick. The next layer is black silt
loam about 8 inches thick. The upper 8 inches of the
substratum is very dark grayish brown very fine sandy
loam. The lower part to a depth of 60 inches or more is
multicolored very gravelly sand. Depth to the very
gravelly sand is 20 to 40 inches.

Included in this unit are small areas of Catherine,
Langrell, and La Grande soils. Also included are small
areas of soils that are similar to the Hershal soil but
have a very gravelly surface layer. Included areas make
up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability is moderate to a depth of about 24
inches in the Hershal soil and very rapid below that
depth. Available water capacity is 5 to 7 inches. The
effective rooting depth is limited by a seasonal high
water table at a depth of 0.5 foot to 1.5 feet in spring
and early summer. This soil is subject to rare flooding.
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Runoff is slow, and the hazard of erosion is slight.

This unit is used mainly for irrigated hay and pasture.
It also provides habitat for many kinds of wildlife.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitation is the seasonal high water
table. Wetness limits the choice of plants and the period
of cutting or grazing.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive runoff.
Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Compaction limits the movement of air and
water in the soil and restricts the growth of roots.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes. Returning all crop residue to the
soil and using a cropping system that includes grasses,
legumes, or grass-legume mixtures help to maintain soil
fertility and tilth.

In summer irrigation is needed for the maximum
production of hay. Controlled flooding is a suitable
method of applying water. To avoid overirrigation and
the leaching of plant nutrients, applications of irrigation
water should be adjusted to the available water
capacity, the rate of water intake, and the needs of the
crop.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

The Hershal soil is in the Meadow range site.

71B—Hibbard silt loam, 2 to 7 percent slopes. This
well drained soil is on terraces. It is moderately deep to
a duripan. It formed in mixed alluvium. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, forbs, and
shrubs. Elevation is 3,000 to 3,700 feet. The average
annual precipitation is 12 to 16 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The upper 19 inches of the subsoil
is very dark grayish brown clay. The lower 6 inches is
yellowish brown silty clay loam. Below this is a
brownish yellow, massive duripan about 26 inches thick.
The depth to a duripan is 20 to 40 inches.

Included in this unit are small areas of Ladd and
Goodrich soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is slow above the duripan in the Hibbard
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soil. Available water capacity is 3 to 7 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for irrigated hay and pasture
or small grain. It also is used for homesite development,
and it provides habitat for many kinds of wildlife.

Hay and pasture or cropland—This unit is suited to
hay and pasture and to small grain. It has few
limitations.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by the controlled surface or sprinkler methods.
Sprinkler irrigation permits the even, controlled
application of water, helps to control runoff, and
minimizes the risk of erosion. To avoid overirrigation
and the leaching of plant nutrients, applications of
irrigation water should be adjusted to the available
water capacity, the rate of water intake, and the needs
of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes. Returning all crop residue to the
soil and using a cropping system that includes grasses,
legumes, or grass-legume mixtures help to maintain soil
fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by
maintaining residue and using rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive erosion.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

Homesite development—If this unit is used for
homesite development, the main limitations are a
moderate depth to a cemented duripan, a high shrink-
swell potential, low strength, and the slow permeability
in the clayey subsoil.

Septic tank absorption fields may function poorly
because of the limited depth to a duripan and the
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restricted permeability. These limitations can be
overcome by increasing the size of the absorption
fields. Properly designing the foundations and footings
of buildings and diverting runoff away from the buildings
help to prevent the structural damage caused by
shrinking and swelling and by frost action.

The Hibbard soil is in the Mountain Clayey 12-16pz
range site.

71C—Hibbard silt loam, 7 to 12 percent slopes.
This well drained soil is on terraces. It is moderately
deep to a duripan. It formed in mixed alluvium. Areas
are irregular in shape and are 40 to 200 acres in size.
The native vegetation is mainly bunchgrasses, forbs,
and shrubs. Elevation is 3,000 to 3,700 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 110 to 130 days.

Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The upper 19 inches of the subsoil
is very dark grayish brown clay. The lower 6 inches is
yellowish brown silty clay loam. Below this is a
brownish yellow, massive duripan about 26 inches thick.
The depth to a duripan is 20 to 40 inches.

Included in this unit are small areas of Ladd and
Goodrich soils. Included areas make up about 15
percent of the total acreage. The percentage varies
from one area to another.

Permeability is slow above the duripan in the Hibbard
soil. Available water capacity is 3 to 7 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate.

This unit is used mainly for hay and pasture. In a few
areas it is used for small grain. It also provides habitat
for many kinds of wildlife.

Hay and pasture.—This unit is suited to hay and
pasture. It has few limitations.

Management that maintains the optimum vigor and
quality of forage plants is needed. Proper stocking
rates, pasture rotation, and restricted grazing during wet
periods help to keep the pasture in good condition and
control erosion. Periodic mowing and clipping help to
maintain uniform growth and prevent selective grazing.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by the sprinkler method. Sprinkler irrigation
permits the even, controlled application of water, helps
to control runoff, and minimizes the risk of erosion. To
avoid overirrigation and the leaching of plant nutrients,
applications of irrigation water should be adjusted to the
available water capacity, the rate of water intake, and
the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes. Returning all crop residue to the
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soil and using a cropping system that includes grasses,
legumes, or grass-legume mixtures help to maintain soil
fertility and tilth.

Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Runoff and erosion can be controlled by
maintaining residue and using rough or minimum tillage.
All tillage should be on the contour or across the slope.

Grazing during wet periods results in compaction of
the surface layer, poor tilth, and excessive erosion.
Compaction limits the movement of air and water in the
soil and restricts the growth of roots.

A wide variety of trees and shrubs can be grown as
windbreaks and environmental plantings on this soil.
Seedling mortality is severe because the high content of
clay causes moisture stress in the seedlings. Cultivation
or applications of herbicide help to remove competing
vegetation.

The Hibbard soil is in the Mountain Clayey 12-16pz
range site.

72C—Hibbard gravelly silty clay loam, 2 to 12
percent slopes. This well drained soil is on terraces. It
is moderately deep to a duripan. It formed in mixed
alluvium. Areas are irregular in shape and are 40 to 200
acres in size. The native vegetation is mainly
bunchgrasses, forbs, and shrubs. Elevation is 3,000 to
3,700 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 45 to 50
degrees F, and the average frost-free period is 110 to
130 days.

Typically, the surface layer is very dark gray gravelly
silty clay loam about 9 inches thick. The upper 19
inches of the subsoil is very dark grayish brown clay.
The lower 6 inches is yellowish brown silty clay loam.
Below this is a brownish yellow, massive duripan about
26 inches thick. The depth to a duripan is 20 to 40
inches.

Included in this unit are small areas of Pritchard,
Hyall, and Gwinly soils. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

Permeability is slow above the duripan in the Hibbard
soil. Available water capacity is 3 to 7 inches. The
effective rooting depth is 20 to 40 inches. Runoff is slow
or medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue and mountain big
sagebrush.

Idaho fescue is the major forage-producing plant. If
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the site is in excellent condition, the total annual
production is estimated at 2,000 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Mountain big sagebrush, basin big sagebrush,
bluebunch wheatgrass, and Sandberg bluegrass
increase in extent. If deterioration continues, the extent
of bluebunch wheatgrass decreases, the extent of big
sagebrush strongly increases, and annuals invade the
site.

The Hibbard soil is in the Mountain Clayey 12-16pz
range site.

73B—Hibbard-Rockly complex, 2 to 7 percent
slopes. This map unit is on terraces. Areas are irregutar
in shape and are 20 to 200 acres in size. The native
vegetation is mainly bunchgrasses, forbs, and shrubs.
Elevation is 3,300 to 3,700 feet. The average annual
precipitation is 12 to 16 inches, the average annual air
temperature is 45 to 50 degrees F, and the frost-free
period is 110 to 130 days.

This unit is about 50 percent Hibbard gravelly silty
clay loam and about 40 percent Rockly very cobbly
loam. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of soils that are
similar to the Rockly soil but are more than 12 inches
deep to a duripan. Also included are small areas of
soils that are similar to the Hibbard soil but have
cobbles on the surface. Included areas make up about
10 percent of the total acreage. The percentage varies
from one area to another.

The Hibbard soil is moderately deep to a duripan and
is well drained. It formed in mixed alluvium. Typically,
the surface layer is very dark gray gravelly silty clay
loam about 9 inches thick. The upper 19 inches of the
subsoil is very dark grayish brown clay. The lower 6
inches is yellowish brown silty clay loam. Below this is a
brownish yellow, massive duripan about 26 inches thick.
The depth to a duripan is 20 to 40 inches.

Permeability is slow above the duripan in the Hibbard
soil. Available water capacity is 3 to 7 inches. The
effective rooting depth is 20 to 40 inches. Runoff is
slow, and the hazard of water erosion is slight or
moderate.

The Rockly soil is very shallow to a duripan and well
drained. It formed in mixed alluvium. Typically, the
surface layer is very dark brown very cobbly loam about
3 inches thick. The subsail is dark brown very cobbly
loam. It extends to a depth of about 9 inches. The
depth to a duripan is 6 to 12 inches.
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Permeability is moderate in the Rockly soil. Available
water capacity is 0.5 to 1.0 inch. The effective rooting
depth is 6 to 12 inches. Runoff is slow, and the hazard
of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. it also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Hibbard soil is dominated by idaho fescue and
mountain big sagebrush.

Idaho fescue is the major forage-producing plant. If
the site is in excellent condition, the total annual
production is estimated at 2,000 pounds per acre in
favorable years and 1,000 pounds per acre in
unfavorable years.

The potential plant community on the Rockly soil is
dominated by Sandberg bluegrass, stiff sagebrush, and
buckwheat.

Sandberg bluegrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 550 pounds per acre
in favorable years and 250 pounds per acre in
unfavorable years. Livestock access is limited by the
rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, ldaho fescue loses vigor and decreases in
extent. Bluebunch wheatgrass, Sandberg bluegrass,
mountain big sagebrush, and basin big sagebrush
increase in extent. If deterioration continues, the extent
of bluebunch wheatgrass decreases, the extent of big
sagebrush strongly increases, and unpalatable
perennial forbs and annuals invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of shallow soil depth
and the very cobbly surface of the Rockly soil.

The Hibbard soil is in the Mountain Clayey 12-16pz
range site. The Rockly soil is in the Mountain Very
Shallow 12-16pz range site.

74D—Highhorn-Huntrock very gravelly silt loams,
12 to 30 percent south slopes. This map unit is on
mountains. Areas are irreguiar in shape and are 100 to
400 acres in size. The native vegetation is mainly
conifers, shrubs, and grasses. Elevation is 3,800 to
7,200 feet. The average annual precipitation is 20 to 30
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 45 to 90
days.

This unit is about 60 percent Highhorn very gravelly
silt loam and 25 percent Huntrock very gravelly silt
loam. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of McEwen soils.

Also included are small areas of Crackler and Rouen
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soils on north aspects. Included areas make up about
15 percent of the total acreage. The percentage varies
from one area to another.

The Highhorn soil is deep and well drained. It formed
in colluvium derived from argillite and influenced by
volcanic ash in the surface layer. Typically, the surface
layer is black and very dark brown very gravelly sitt
loam about 9 inches thick. The upper 23 inches of the
subsoil is brown very gravelly silty clay loam. The lower
11 inches is yellowish brown extremely gravelly silty
clay loam. The depth to bedrock is 40 to 60 inches.

Permeability is moderate to a depth of about 9 inches
in the Highhorn soil and moderately slow below that
depth. Available water capacity is 3 to 7 inches. The
effective rooting depth is 40 to 60 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

The Huntrock soil is moderately deep and well
drained. It formed in colluvium derived from argillite and
influenced by volcanic ash in the surface layer.
Typically, the surface layer is very dark brown very
gravelly silt loam about 12 inches thick. The upper 13
inches of the subsoil is dark brown extremely gravelly
clay loam. The lower 10 inches is yellowish brown
extremely cobbly clay loam. The depth to bedrock is 20
to 40 inches.

Permeability is moderate to a depth of about 12
inches in the Huntrock soil and moderately slow below
that depth. Available water capacity is 2 to 5 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
medium, and the hazard of water erosion is moderate
or high.

This unit is used mainly for timber production and
livestock grazing. It also provides habitat for many kinds
of wildlife.

Woodland —The Highhorn soil is suited to the
production of ponderosa pine and Douglas-fir. The
mean site index is 77 for ponderosa pine (100-year
base age) and 63 for Douglas-fir (50-year base age).
The potential production at culmination of the mean
annual increment for ponderosa pine is 64 cubic feet
per acre per year (4.5 cubic meters per hectare per
year) in a 50-year-old, even-aged, fully stocked stand
and for Douglas-fir is 49 cubic feet per acre per year
(3.4 cubic meters per hectare per year) in a 108-year-
old, even-aged, fully stocked stand.

The Huntrock soil is suited to the production of
ponderosa pine and Douglas-fir. The mean site index is
61 for ponderosa pine (100-year base age) and 62 for
Douglas-fir (50-year base age). The potential production
at culmination of the mean annual increment for
ponderosa pine is 47 cubic feet per acre per year (3.3
cubic meters per hectare per year) in a 50-year-old,
even-aged, fully stocked stand and for Douglas-fir is 47
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cubic feet per acre per year (3.3 cubic meters per
hectare per year) in a 109-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, the hazard of windthrow,
plant competition, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled.

Use of standard wheeled and tracked equipment is
generally suitable. Maintaining the understory is
essential in controlling erosion. Cable yarding systems
generally do less damage to the soil than conventional
ground-based systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seediings
or a greater number of seedlings than is typical can be
planted. Shading and muiching of seedlings may be
required, especially on the Huntrock soil. The trees that
are suitable for planting include ponderosa pine and
Douglas-fir.

Trees are subject to windthrow because of the limited
rooting depth in the Huntrock soil. Regeneration
systems that isolate single trees or groups of trees are
not practical because of the hazard of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity on the Huntrock soil.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
common snowberry, spirea, low Oregongrape, elk
sedge, pinegrass, and strawberry. The potential
production of the native understory plants in a normal
year is about 800 pounds of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing should be delayed in
spring until the soil has drained sufficiently and is firm
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enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants increases
forage production. Deferred grazing is needed during
periods when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game animals.

The Highhorn and the Huntrock soils are in the Pine-
Fir-Sedge woodland understory site.

74E—Highhorn-Huntrock very gravelly silt loams,
30 to 50 percent south slopes. This map unit is on
mountains. Areas are irregular in shape and are 100 to
400 acres in size. The native vegetation is mainly
conifers, shrubs, and grasses. Elevation is 3,800 to
7,200 feet. The average annual precipitation is 20 to 30
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 45 to 90
days.

This unit is about 55 percent Highhorn very gravelly
silt loam and 35 percent Huntrock very gravelly silt
loam. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of soils that are
similar to the Huntrock soil but are less than 20 inches
deep over bedrock. Also included are small areas of
Rock outcrop. Included areas make up about 10
percent of the total acreage. The percentage varies
from one area to another.

The Highhorn soil is deep and well drained. It formed
in colluvium derived from argillite and influenced by
volcanic ash in the surface layer. Typically, the surface
layer is black and very dark brown very gravelly silt
loam about 9 inches thick. The upper 23 inches of the
subsoil is brown very gravelly silty clay loam. The lower
11 inches is yellowish brown extremely gravelly silty
clay loam. The depth to bedrock is 40 to 60 inches.

Permeability is moderate to a depth of about 9 inches
in the Highhorn soil and moderately slow below that
depth. Available water capacity is 3 to 7 inches. The
effective rooting depth is 40 to 60 inches. Runoff is
rapid, and the hazard of water erosion is high.

The Huntrock soil is moderately deep and well
drained. It formed in coliuvium derived from argillite and
influenced by volcanic ash in the surface layer.
Typically, the surface layer is very dark brown very
gravelly silt loam about 12 inches thick. The upper 13
inches of the subsoil is dark brown extremely gravelly
clay loam. The lower 10 inches is yellowish brown
extremely cobbly clay loam. The depth to bedrock is 20
to 40 inches.
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Permeability is moderate to a depth of about 12
inches in the Huntrock soil and moderately slow below
that depth. Available water capacity is 2 to 5 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is high.

This unit is used mainly for timber production and
livestock grazing. It also provides habitat for many kinds
of wildlife.

Woodland—The Highhorn soil is suited to the
production of ponderosa pine and Douglas-fir. The
mean site index is 77 for ponderosa pine (100-year
base age) and 63 for Douglas-fir (50-year base age).
The potential production at culmination of the mean
annual increment for ponderosa pine is 64 cubic feet
per acre per year (4.5 cubic meters per hectare per
year) in a 50-year-old, even-aged, fully stocked stand
and for Douglas-fir is 49 cubic feet per year (3.4 cubic
meters per hectare per year) in a 108-year-old, even-
aged, fully stocked stand.

The Huntrock soil is suited to the production of
ponderosa pine and Douglas-fir. The mean site index is
61 for ponderosa pine (100-year base age) and 62 for
Douglas-fir (50-year base age). The potential production
at culmination of the mean annual increment for
ponderosa pine is 47 cubic feet per acre per year (3.3
cubic meters per hectare per year) in a 50-year-old,
even-aged, fully stocked stand, and for Douglas-fir is 47
cubic feet per acre per year (3.3 cubic meters per
hectare per year) in a 109-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, the hazard of windthrow,
plant competition, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

The slope restricts the use of wheeled or tracked
equipment. Cable yarding systems that partially or fully
suspend logs are the most suitable and generally do
iess damage to the soil than conventional ground-based
systems.

The seedling mortality rate is increased by
compaction of the surface layer because compaction
limits the movement of water and air in the soil and
restricts the growth of roots. The high content of rock
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fragments also limits seedling survival. To compensate
for the higher expected mortality rate, larger seedlings
or a greater number of seedlings than is typical can be
planted. Shading and mulching of seedlings may be
required, especially on the Huntrock soil. The trees that
are suitable for planting include ponderosa pine and
Douglas-fir.

Trees are subject to windthrow because of the limited
rooting depth in the Huntrock soil. Regeneration
systems that isolate single trees or groups of trees are
not practical because of the hazard of windthrow.

Some decline in soil productivity may result from fire
of moderate intensity on the Huntrock soil.

Grazable woodland—This unit is suitable for use as
grazable woodland. The understory consists mainly of
pine grass and elk sedge. It also includes varying
amounts of common snowberry, spirea, strawberry, and
low Oregongrape. The potential production of the native
understory plants in a normal year is about 800 pounds
of air-dry forage per acre.

A system that results in proper grazing use is
essential if livestock graze this unit. Timely deferment of
grazing is needed to allow the desirable plants to
mature and set seed. Grazing in the spring should be
delayed until the soil has drained sufficiently and is firm
enough to withstand trampling by livestock.

Seeding disturbed areas to suitable plants increases
forage production. Deferred grazing is needed during
periods when seedlings are becoming established.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. Dense stands of timber
should be left in some areas to provide escape and
thermal cover for the big game amimals.

The Highhorn and Huntrock soils are in the Pine-Fir-
Sedge woodland understory site.

75D—Hudspeth very stony clay loam, 12 to 35
percent south slopes. This moderately deep, well
drained soil is on the side slopes of mountains. It
formed in colluvium derived from tuffaceous sediments
over metamorphic bedrock. Areas are irregular in shape
and are 80 to 400 acres in size. The native vegetation
is mainly shrubs, bunchgrasses, forbs, and a few
scattered trees. Elevation is 4,000 to 5,700 feet. The
average annual precipitation is 16 to 30 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 90 days.

Typically, the surface layer is very dark grayish
brown very stony clay loam about 7 inches thick. The
subsoil is dark brown and dark yellowish brown very or
extremely gravelly clay about 27 inches thick. The
depth to bedrock is 20 to 40 inches.

Included in this unit are small areas of Harlow,
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Derringer, and Morningstar soils. Also included are
small areas of Rock outcrop. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is slow in the Hudspeth soil. Available
water capacity is 2 to 4 inches. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
is used for timber production, and it provides habitat for
many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by curlleaf mountainmahogany,
bluebunch wheatgrass, western juniper, and antelope
bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,300 pounds per
acre in favorable years and 600 pounds per acre in
unfavorable years. Livestock access is limited by the
Rock outcrop and the stones on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Perennial forbs and shrubs
increase in extent. |f deterioration continues, the extent
of Idaho fescue decreases. Severe deterioration of the
understory because of concentrations of deer and elk in
winter and early spring or cattle in summer, or both,
increases the extent of mountainmahogany, low-value
forbs, and juniper.

Mechanical treatment for brush control and for range
seeding is not practical because of the stony surface
and the Rock outcrop.

Woodland.—This unit is poorly suited to the
production of ponderosa pine. The mean site index is
50 for ponderosa pine (100-year base age). The
potential production at culmination of the mean annual
increment for ponderosa pine is 38 cubic feet per acre
per year (2.7 cubic meters per hectare per year) in a
60-year-old, even-aged, fully stocked stand.

The Hudspeth soil is in the Mahogany Rockland
12+pz range site.

76D—Hudspeth-Morningstar complex, 12 to 35
percent south slopes. This map unit is on mountains.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 4,000 to 5,700 feet. The
average annual precipitation is 16 to 30 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 90 days.

This unit is about 45 percent Hudspeth very stony
clay loam and 40 percent Morningstar extremely
gravelly loam. The components of this unit occur as
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areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Derringer and
Harlow soils. Also included are small areas of Rock
outcrop. Included areas make up about 15 percent of
the total acreage. The percentage varies from one area
to another.

The Hudspeth soil is moderately deep and well
drained. It formed in colluvium derived from tuffaceous
sediments over metamorphic bedrock. Typically, the
surface layer is very dark grayish brown very stony clay
loam about 7 inches thick. The subsoil is dark brown
and dark yellowish brown very or extremely gravelly
clay about 27 inches thick. The depth to bedrock is 20
to 40 inches.

Permeability is slow in the Hudspeth soil. Available
water capacity is 2 to 4 inches. The effective rooting
depth is 20 to 40 inches. Runoff is medium, and the
hazard of water erosion is moderate or high.

The Morningstar soil is deep and well drained. It
formed in colluvium derived from argillite and rhyolitic
tuff. Typically, the surface layer is very dark grayish
brown extremely graveily loam about 6 inches thick.
The next layer is extremely gravelly clay loam about 9
inches thick. The upper 8 inches of the subsoil is brown
extremely gravelly clay loam. The lower 23 inches is
dark yellowish brown extremely gravelly sandy clay
loam. The substratum to a depth of 60 inches or more
is brown extremely gravelly sandy clay loam.

Permeability is moderately slow in the Morningstar
soil. Available water capacity is 3 to 7 inches. The
effective rooting depth is typically 60 inches or more but
is 40 to 60 inches in some areas. Runoff is medium,
and the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
is used for timber production, and it provides habitat for
many kinds of wildlife.

Livestock grazing—The potential plant community on
the Hudspeth soil is dominated by curlleaf
mountainmahogany, bluebunch wheatgrass, western
juniper, and antelope bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,300 pounds per
acre in favorable years and 600 pounds per acre in
unfavorable years. Livestock access is limited by the
Rock outcrop and the rock fragments on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Perennial forbs and shrubs
increase in extent. If deterioration continues, the extent
of Idaho fescue decreases. Severe deterioration of the
understory because of concentrations of deer and elk in
winter and early spring or cattle in summer, or both,



96

increases the extent of mountainmahogany, low-value
forbs, and juniper.

Mechanical treatment for brush control and range
seeding is not practical because of the stony surface
and the Rock outcrop.

Woodland —The Morningstar soil is suited to the
production of ponderosa pine. The mean site index is
69 for ponderosa pine (100-year base age). The
potential production at culmination of the mean annual
increment for ponderosa pine is 54 cubic feet per acre
per year (3.8 cubic meters per hectare per year) in a
50-year-old, even-aged, fully stocked stand.

The Hudspeth soil is poorly suited to the production
of ponderosa pine. The mean site index is 50 for
ponderosa pine (100-year base age). The potential
production at culmination of the mean annual increment
is 38 cubic feet per acre per year (2.7 cubic meters per
hectare per year) in a 60-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, the
hazard of windthrow, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

Using standard wheeled and tracked equipment
when the soil is moist causes rutting and compaction.
The risk of compaction can be reduced by using low-
pressure ground equipment, laying out skid trails in
advance, and harvesting timber when the soil is dry or
frozen. Compaction limits the movement of water and
air in the soil and restricts the growth of roots. Cable
yarding systems that partially or fully suspend logs
generally do less damage to the soil than conventional
ground-based systems.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.

The seedling mortality rate is increased by
compaction of the surface layer. The high content of
rock fragments aiso limits seedling survival. To
compensate for the higher expected mortality rate,
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larger seedlings or a greater number of seedlings than
is typical can be planted. Shading and mulching of
seedlings may be required. The trees that are suitable
for planting incilude ponderosa pine.

Trees are subject to windthrow on the Hudspeth soil.
Regeneration systems that isolate single trees or
groups of trees are not practical because of the hazard
of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity on this map unit.

Grazable woodland—The Morningstar soil is suitable
for use as grazable woodland. The understory consists
mainly of common snowberry, antelope bitterbrush,
mountain big sagebrush, bluebunch wheatgrass, Idaho
fescue, and western juniper. The potential production of
the native understory plants in a normal year is about
800 pounds of air-dry forage per acre.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. It is commonly an important
natural winter and spring range for big game animals.
Stands of timber should be left in some areas to provide
escape and thermal cover for the big game animals.

The Hudspeth soil is in the Mahogany Rockland
12+pz range site. The Morningstar soil is in the Pine-
Bitterbrush-Fescue woodland understory site.

76E—Hudspeth-Morningstar complex, 35 to 60
percent south slopes. This map unit is on mountains.
Areas are irregular in shape and are 100 to 400 acres
in size. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 4,000 to 5,700 feet. The
average annual precipitation is 16 to 30 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 50 to 90 days.

This unit is about 55 percent Hudspeth very stony
clay loam and 30 percent Morningstar extremely
gravelly loam. The components of this unit occur as
areas so intricately intermingled that mapping them
separately was not practical at the selected scale.

Included in this unit are small areas of Derringer and
Harlow soils. Also included are smali areas of Rock
outcrop. Included areas make up about 15 percent of
the total acreage. The percentage varies from one area
to another.

The Hudspeth soil is moderately deep and well
drained. It formed in colluvium derived from tuffaceous
sediments over metamorphic bedrock. Typically, the
surface layer is very dark grayish brown very stony clay
loam about 7 inches thick. The subsaoil is dark brown
and dark yellowish brown very or extremely gravelly
clay about 27 inches thick. The depth to bedrock is 20
to 40 inches.

Permeability is slow in the Hudspeth soil. Available
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water capacity is 2 to 4 inches. The effective rooting
depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high or very high.

The Morningstar soil is deep and well drained. It
formed in colluvium derived from argillite and rhyolitic
tuff. Typically, the surface layer is very dark grayish
brown exiremely gravelly loam about 6 inches thick.
The next layer is dark brown extremely gravelly clay
loam about 9 inches thick. The upper 8 inches of the
subsoil is brown extremely gravelly clay loam. The
lower 23 inches is dark yellowish brown extremely
gravelly sandy clay loam. The substratum to a depth of
60 inches or more is brown extremely gravelly sandy
clay loam.

Permeability is moderately slow in the Morningstar
soil. Available water capacity is 3 to 7 inches. The
effective rooting depth is typically 60 inches or more but
is 40 to 60 inches in some areas. Runoff is rapid, and
the hazard of water erosion is high.

This unit is used mainly for livestock grazing. It also
is used for timber production, and it provides habitat for
many kinds of wildlife.

Livestock grazing—The potential plant community on
the Hudspeth soil is dominated by curlleaf
mountainmahogany, bluebunch wheatgrass, western
juniper, and antelope bitterbrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,300 pounds per
acre in favorable years and 600 pounds per acre in
unfavorable years. Livestock access is limited by the
Rock outcrop, the slope, and the stones on the surface.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Perennial forbs and shrubs
increase in extent. If deterioration continues, the extent
of Idaho fescue decreases. Severe deterioration of the
understory because of concentrations of deer and elk in
winter and early spring or cattle in summer, or both,
increases the extent of mountainmahogany, low-value
forbs, annuals, and juniper.

Mechanical treatment for brush control and for range
seeding is not practical because of the stony surface
and the Rock outcrop.

Woodland—The Morningstar soil is suited to the
production of ponderosa pine. The mean site index is
69 for ponderosa pine (100-year base age). The
potential production at culmination of the mean annual
increment for ponderosa pine is 54 cubic feet per acre
per year (3.8 cubic meters per hectare per year) in a
50-year-old, even-aged, fully stocked stand.

The Hudspeth soil is poorly suited to the production
of ponderosa pine. The mean site index is 50 for
ponderosa pine (100-year base age). The potential

97

production at culmination of the mean annual increment
is 38 cubic feet per acre per year (2.7 cubic meters per
hectare per year) in a 60-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, plant competition, the
hazard of windthrow, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

The slope restricts the use of wheeled and tracked
equipment on skid trails. High-lead or other logging
systems that fully or partially suspend the logs above
the ground will damage the soil less than tractor
systems and reduce the risk of compaction. The risk of
compaction also can be reduced by using low-pressure
ground equipment, laying out skid trails in advance, and
harvesting timber when the soil is dry or frozen.

Careful management of reforestation is needed to
minimize competition from undesirable plants. If the site
is not adequately prepared, plant competition can
prevent or delay reestablishment of volunteer or planted
trees. Competing weeds, brush, or trees can be
controlled by spraying, cutting, girdling, or scarifying.
Scarification is severely restricted in the steeper areas
because of increased expense and soil displacement.

The seedling mortality rate is increased by
compaction of the surface layer. The high content of
rock fragments also limits seedling survival. To
compensate for the higher expected mortality rate,
larger seedlings or a greater number of seedlings than
is typical can be planted. Shading and mulching of
seedlings may be required. The trees that are suitable
for planting include ponderosa pine.

Trees are subject to windthrow because of the limited
rooting depth in the Hudspeth soil. Regeneration
systems utilizing single trees or groups of trees are not
practical because of the hazard of windthrow.

Some decline in forest productivity may result from
fire of moderate intensity on this map unit.

Grazable woodland—The Morningstar soil is suitable
for use as grazable woodland. The understory consists
mainly of common snowberry, antelope bitterbrush,
mountain big sagebrush, bluebunch wheatgrass, Idaho
fescue, and western juniper. The potential production of
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the native understory plants in a normal year is about
800 pounds of air-dry forage per acre.

This soil can produce adequate forage for big game
animals after the tree canopy is opened by logging, fire,
or some other disturbance. It is commonly an important
natural winter and spring range for big game animals.
Stands of timber shouid be left in some areas to provide
escape and thermal cover for the big game animals.

The Hudspeth soil is in the Mahogany Rockland
12+pz range site. The Morningstar soil is in the Pine-
Bitterbrush-Fescue woodland understory site.

77F—Huntrock-Highhorn very gravelly silt loams,
50 to 75 percent south slopes. This map unit is on
mountains. Areas are irregular in shape and are 200 to
800 acres in size. The native vegetation is mainly
conifers, shrubs, and grasses. Elevation is 3,800 to
7,200 feet. The average annual precipitation is 20 to 30
inches, the average annual air temperature is 40 to 45
degrees F, and the average frost-free period is 45 to 90
days.

This unit is about 50 percent Huntrock very gravelly
silt loam and 40 percent Highhorn very gravelly silt
loam. The components of this unit occur as areas so
intricately intermingled that mapping them separately
was not practical at the selected scale.

Included in this unit are small areas of soils that are
similar to the Huntrock soil but are less than 20 inches
deep over bedrock. Also included are small areas of
Rock outcrop. Included areas make up about 10
percent of the total acreage. The percentage varies
from one area to another.

The Huntrock soil is moderately deep and well
drained. It formed in colluvium derived from argillite and
influenced by volcanic ash in the surface layer.
Typically, the surface layer is very dark brown very
gravelly silt loam about 12 inches thick. The upper 13
inches of the subsoil is dark brown gravelly clay loam.
The lower 10 inches is yellowish brown extremely
cobbly clay loam. The depth to bedrock is 20 to 40
inches.

Permeability is moderate to a depth of about 12
inches in the Huntrock soil and moderately slow below
that depth. Available water capacity is 2 to 5 inches.
The effective rooting depth is 20 to 40 inches. Runoff is
rapid, and the hazard of water erosion is very high.

The Highhorn soil is deep and well drained. It formed
in colluvium derived from argillite and influenced by
volcanic ash in the surface layer. Typically, the surface
layer is black and very dark brown very gravelly silt
loam about 9 inches thick. The upper 23 inches of the
subsoil is brown very gravelly silty clay loam. The lower
11 inches is yellowish brown extremely gravelly silty
clay loam. The depth to bedrock is 40 to 60 inches.
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Permeability is moderate to a depth of about 9 inches
in the Highhorn soil and moderately slow below that
depth. Available water capacity is 3 to 7 inches. The
effective rooting depth is 40 to 60 inches. Runoff is
rapid, and the hazard of water erosion is very high.

This unit is used mainly for timber production. It also
is used for water supply, and it provides habitat for
many kinds of wildlife.

Woodland —The Huntrock soil is suited to the
production of ponderosa pine and Douglas-fir. The
mean site index is 61 for ponderosa pine (100-year
base age) and 62 for Douglas-fir (50-year base age).
The potential production at culmination of the mean
annual increment for ponderosa pine is 47 cubic feet
per acre per year (3.3 cubic meters per hectare per
year) in a 50-year-old, even-aged, fully stocked stand
and for Douglas-fir is 47 cubic feet per acre per year
(3.3 cubic meters per hectare per year) in a 109-year-
old, even-aged, fully stocked stand.

The Highhorn soil is suited to the production of
ponderosa pine and Douglas-fir. The mean site index is
77 for ponderosa pine (100-year base age) and 63 for
Douglas-fir (50-year base age). The potential production
at culmination of the mean annual increment for
ponderosa pine is 64 cubic feet per acre per year (3.6
cubic meters per hectare per year) in a 50-year-old,
even-aged, fully stocked stand and for Douglas-fir is 49
cubic feet per acre per year (3.4 cubic meters per
hectare per year) in a 108-year-old, even-aged, fully
stocked stand.

The main concerns in producing and harvesting
timber are the hazard of erosion, the equipment
limitation, seedling mortality, the hazard of windthrow,
plant competition, and fire damage to the soil.

Minimizing the risk of erosion is essential in areas
where timber is harvested. Properly designed road
drainage systems that include carefully located culverts
help to control erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. Roads,
landings, skid trails, and firebreaks can be protected
against erosion by constructing water bars and by
seeding areas that have been cut and filled. Buffer
strips may be needed in areas adjacent to perennial
streams to minimize siltation and maintain stream
temperatures.

The siope prevents the use of wheeled or tracked
equipment. Harvesting systems that fully suspend the
logs above the ground are most suitable and reduce the
disturbance of the protective layer of duff.

The high content of rock fragments limits seedling
survival. To compensate for the higher expected
mortality rate, larger seedlings or a greater number of
seedlings than is typical can be planted. Shading and
mulching of seedlings may be required, especially on
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the Huntrock soil. The trees that are suitable for
planting inciude ponderosa pine and Douglas-fir.

Trees are subject to windthrow because of the limited
rooting depth in the Huntrock soil. Regeneration
systems that isolate single trees or groups of trees are
not practical because of the hazard of windthrow.

Some decline in soil productivity may result from fire
of moderate intensity on the Huntrock soil.

The understory consists mainly of pinegrass and elk
sedge. It also includes varying amounts of common
snowberry, spirea, strawberry, and low Oregongrape.

The Huntrock and Highhorn soils are in the Pine-Fir-
Sedge woodland understory site.

78E—Hyall-Badland complex, 35 to 60 percent
south slopes. This map unit is on terrace side slopes.
Areas are irregular in shape and are 40 to 200 acres in
size. The native vegetation is mainly bunchgrasses,
forbs, and shrubs. Elevation is 2,700 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 45 percent Hyall very gravelly clay
loam and 40 percent Badland. Both components are so
intermingled on south-facing slopes that it was not
practical to map them separately.

Included in this unit are small areas of Simas soils
that make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Hyall soil is deep over bedrock and moderately
deep to consolidated, gravelly alluvium and is well
drained. It formed in mixed alluvium. Typically, the
surface layer is very dark grayish brown very gravelly
clay loam about 3 inches thick. The next layer is very
dark grayish brown very gravelly clay about 5 inches
thick. The upper 6 inches of the subsoil is dark brown
very gravelly clay. The lower 12 inches is dark brown
extremely gravelly clay. The substratum to a depth of
about 60 inches is multicolored, strongly consolidated
extremely gravelly loamy sand. Depth to the strongly
consolidated, gravelly alluvium is 20 to 40 inches.

Permeability is slow in the Hyall soil. Available water
capacity is 3 to 6 inches. The effective rooting depth is
limited by the strongly consolidated, gravelly alluvium at
a depth of 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high.

The Badland is dominated by exposed silty, clayey,
or gravelly alluvial sediments on terrace escarpments.
These areas are badly eroded and nearly barren of
vegetation. Runoff is rapid, and the hazard of water
erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
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the Hyall soil is dominated by bluebunch wheatgrass
and Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass loses vigor and
decreases in extent. Sandberg bluegrass, Wyoming big
sagebrush, and gray rabbitbrush increase in extent. If
deterioration continues, annual grasses and forbs
invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope.

Badland is unsuitable for livestock grazing and is
best left in its natural state.

The Hyall soil is in the Clayey South 9-12pz range
site.

79D—Hyall-Simas association, 12 to 35 percent
slopes. This map unit is on terrace side slopes. Areas
are irregular in shape and are 100 to 400 acres in size.
The native vegetation is mainly bunchgrasses, forbs,
and shrubs. Elevation is 2,700 to 3,500 feet. The
average annual precipitation is 9 o 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 45 percent Hyall very gravelly clay
loam and 40 percent Simas gravelly silty clay loam. The
Hyall soils are on south and west aspects, and the
Simas soils are on east and north aspects.

Included in this unit are small areas of soils that are
similar to the Simas soil but have more than 35 percent
rock fragments. These soils are on north-facing slopes.
Also included are small areas of Badland on south-
facing slopes. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

The Hyall soil is deep over bedrock and moderately
deep to strongly consolidated, gravelly alluvium and is
well drained. It formed in mixed alluvium. Typically, the
surface layer is very dark grayish brown very gravelly
clay loam about 3 inches thick. The next layer is very
dark grayish brown very gravelly clay about 5 inches
thick. The upper 6 inches of the subsoil is dark brown
very gravelly clay. The lower 12 inches is dark brown
extremely gravelly clay. The substratum to a depth of
60 inches or more is multicolored, strongly consolidated
extremely gravelly loamy sand. Depth to the strongly
consolidated, gravelly alluvium is 20 to 40 inches.

Permeability is slow in the Hyall soil. Available water
capacity is 3 to 6 inches. The effective rooting depth is
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limited by the strongly consolidated, gravelly alluvium at
20 to 40 inches. Runoft is medium, and the hazard of
water erosion is moderate or high.

The Simas soil is deep and well drained. It formed in
mixed alluvium. Typically, the surface layer is very dark
grayish brown gravelly silty clay loam about 14 inches
thick. The subsoil is about 34 inches of dark brown clay
and silty clay. Below this to a depth of 60 inches or
more is dark brown clay loam.

Permeability is moderate to a depth of about 14
inches in the Simas soil and slow below that depth.
Available water capacity is 6 to 9 inches. The effective
rooting depth is 10 to 20 inches; root penetration is
limited by the dense clay subsoil. Runoff is medium,
and the hazard of water erosion is moderate or high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
the Hyall soil is dominated by bluebunch wheatgrass
and Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excelient condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years.

The potential plant community on the Simas soil is
dominated by Idaho fescue, bluebunch wheatgrass, and
Wyoming big sagebrush.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,700 pounds per acre in favorable years and 600
pounds per acre in unfavorable years.

If the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass,
big sagebrush, and gray rabbitbrush increase in extent.
If deterioration continues, the extent of unpalatable
perennial forbs increases and cheatgrass, soft brome,
and other annual plants invade the site.

The Hyall soil is in the Clayey South 9-12pz range
site. The Simas soil is in the North 9-12pz range site.

80E—Hyali-Simas association, 35 to 60 percent
slopes. This map unit is on terrace side slopes. Areas
are irregular in shape and are 100 to 400 acres in size.
The native vegetation is mainly bunchgrasses, forbs,
and shrubs. Elevation is 2,700 to 3,500 feet. The
average annual precipitation is 9 to 12 inches, the
average annual air temperature is 45 to 50 degrees F,
and the average frost-free period is 100 to 120 days.

This unit is about 45 percent Hyall very gravelly clay
loam and 40 percent Simas gravelly silty clay loam. The
Hyall soils are on south and west aspects, and the
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Simas soils are on east and north aspects.

Included in this unit are small areas of soils that are
similar to the Simas soil but have more than 35 percent
rock fragments. These soils are on north-facing slopes.
Also included are small areas of Badland on south-
facing slopes. Included areas make up about 15 percent
of the total acreage. The percentage varies from one
area to another.

The Hyall soil is deep over bedrock and moderately
deep to strongly consolidated, gravelly alluvium and is
well drained. It formed in mixed alluvium. Typically, the
surface layer is very dark grayish brown very gravelly
clay loam about 3 inches thick. The upper 11 inches of
the subsoil is dark grayish brown very gravelly clay. The
lower 12 inches is dark brown extremely gravelly clay.
The substratum to a depth of 60 inches or more is
multicolored, strongly consolidated extremely gravelly
loamy sand. Depth to the strongly consolidated, gravelly
alluvium is 20 to 40 inches.

Permeability is slow in the Hyall soil. Available water
capacity is 3 to 6 inches. The effective rooting depth is
limited by the strongly consolidated, gravelly alluvium at
20 to 40 inches. Runoff is rapid, and the hazard of
water erosion is high or very high.

The Simas soil is deep and well drained. It formed in
mixed alluvium. Typically, the surface layer is very dark
grayish brown gravelly silty clay loam about 14 inches
thick. The subsaoil is about 34 inches of dark brown clay
and silty clay. Below this to a depth of 60 inches or
more is brown clay loam.

Permeability is moderate to a depth of about 14
inches in the Simas soil and slow below that depth.
Available water capacity is 6 to 9 inches. The effective
rooting depth is 10 to 20 inches; root penetration is
limited by the dense clay subsoil. Runoff is rapid, and
the hazard of water erosion is high or very high.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing—The potential plant community on
the Hyall soil is dominated by bluebunch wheatgrass
and Wyoming big sagebrush.

Bluebunch wheatgrass is the major forage-producing
plant. If the site is in excellent condition, the total
annual production is estimated at 1,200 pounds per
acre in favorable years and 400 pounds per acre in
unfavorable years. Livestock access is limited by the
slope.

The potential plant community on the Simas soil is
dominated by Idaho fescue, bluebunch wheatgrass, and
Wyoming big sagebrush.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,700 pounds per acre in favorable years and 600
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pounds per acre in unfavorable years. Livestock access
is limited by the slope.

if the condition of the site deteriorates through
overgrazing, bluebunch wheatgrass and Idaho fescue
lose vigor and decrease in extent. Sandberg bluegrass,
big sagebrush, and gray rabbitbrush increase in extent.
If deterioration continues, the extent of unpalatable
perennial forbs increases and cheatgrass, soft brome,
and other annual plants invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the slope.

The Hyall soil is in the Clayey South 9-12pz range
site. The Simas soil is in the North 9-12pz range site.

81C—Immig silt loam, 2 to 12 percent slopes. This
moderately deep, well drained soil is on hills. It formed
in colluvium derived from basait and influenced by loess
and volcanic ash in the surface layer. Areas are
irregular in shape and are 40 to 200 acres in size. The
native vegetation is mainly bunchgrasses, shrubs, and
forbs. Elevation is 2,000 to 4,000 feet. The average
annual precipitation is 14 to 20 inches, the average
annual air temperature is 45 to 50 degrees F, and the
average frost-free period is 100 to 120 days.

Typically, the surface layer is very dark grayish
brown silt loam about 7 inches thick. The next layer is
dark brown very cobbly silty clay loam about 5 inches
thick. The upper part of the subsoil is dark brown very
cobbly clay about 10 inches thick. The lower part is
olive brown extremely cobbly clay about 4 inches thick.
The depth to bedrock is 20 to 40 inches.

Included in this unit are small areas of Immig very
cobbly silt loam and Gwinly soils. Also included are
small areas of soils that are similar to the Immig soil but
are more than 40 inches deep over bedrock. Inciuded
areas make up about 15 percent of the total acreage.
The percentage varies from one area to another.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is slow or
medium, and the hazard of water erosion is slight or
moderate.

This unit is used mainly for livestock grazing and
irrigated hay and pasture. It also provides habitat for
many kinds of wildlife.

Livestock grazing—The potential plant community on
this unit is dominated by Idaho fescue and bluebunch
wheatgrass

idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,200 pounds per acre in favorable years and 400
pounds per acre in unfavorable years.
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If the condition of the site deteriorates through
overgrazing, Idaho fescue loses vigor and decreases in
extent. Bluebunch wheatgrass and Sandberg bluegrass
increase in extent. If overgrazing continues, the extent
of bluebunch wheatgrass decreases and bulbous
bluegrass and other annuals invade the site.

Hay and pasture.—If this unit is used for hay and
pasture, the main limitations are the droughtiness
because of the large rock fragment content, a limited
depth to bedrock, and the slope on the steeper part of
this unit.

In summer irrigation is needed for the maximum
production of most crops. Irrigation water can be
applied by the controlled surface and sprinkler methods.
To avoid overirrigation and the leaching of plant
nutrients, applications of irrigation water should be
adjusted to the available water capacity, the rate of
water intake, and the needs of the crop.

Fertilizer is needed to ensure the optimum growth of
grasses and legumes.

Management that maintains the optimum vigor and
quality of forage plants is needed. A seedbed should be
prepared on the contour or across the slope where
practical. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the
pasture in good condition and control erosion. Periodic
mowing and clipping help to maintain uniform growth
and prevent selective grazing.

Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Conducting fieldwork during wet periods results in
deterioration of tilth and destroys soil structure. As a
result, it increases the runoff rate and the hazard of
erosion. Compaction limits the movement of air and
water in the soil and restricts the growth of roots.

The Immig soil is in the Clayey 14-17pz range site.

82C—Immig very cobbly silt loam, 2 to 12 percent
slopes. This moderately deep, well drained soil is on
hills. It formed in colluvium derived from basalt and
influenced by loess and volcanic ash in the surface
layer. Areas are irregular in shape and are 40 to 200
acres in size. The native vegetation is mainly
bunchgrasses, shrubs, and forbs. Elevation is 2,000 to
4,000 feet. The average annual precipitation is 14 to 20
inches, the average annual air temperature is 45 to 50
degrees F, and the average frost-free period is 100 to
120 days.

Typically, the surface layer is very dark grayish
brown very cobbly silt loam about 7 inches thick. The
next layer is dark brown very cobbly silty clay loam
about 5 inches thick. The upper part of the subsoil is
dark brown very cobbly clay about 10 inches thick. The
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lower part is olive brown extremely cobbly clay about 4
inches thick. The depth to bedrock is 20 to 40 inches.

Included in this unit are small areas of Gwinly and
Rockly soils. Also included are small areas of Immig silt
loam and a soil similar to the Immig soil but is deeper
than 40 inches to bedrock. Included areas make up
about 15 percent of the total acreage. The percentage
varies from one area to another.

Permeability is moderately slow to a depth of about 7
inches in the Immig soil and slow below that depth.
Available water capacity is 2 to 4 inches. The effective
rooting depth is 20 to 40 inches. Runoff is slow, and the
hazard of water erosion is slight or moderate.

This unit is used mainly for livestock grazing. It also
provides habitat for many kinds of wildlife.

Livestock grazing.—The potential plant community on
this unit is dominated by Idaho fescue and bluebunch
wheatgrass.

Idaho fescue and bluebunch wheatgrass are the
major forage-producing plants. If the site is in excellent
condition, the total annual production is estimated at
1,200 pounds per acre in favorable years and 400
pounds per acre in unfavorable years. Livestock access
is limited by the very cobbly surface.

If the condition of the site deteriorates through
overgrazing, 1daho fescue loses vigor and decreases in
extent. Bluebunch wheatgrass and Sandberg bluegrass
increase in extent. If overgrazing continues, the extent
of bluebunch wheatgrass decreases and bulbous
bluegrass and other annuals invade the site.

Mechanical treatment for brush control and range
seeding is not practical because of the very cobbly
surface.

The Immig soil is in the Clayey 14-17pz range site.

83D—Inkler very gravelly loam, 2 to 35 percent
north slopes. This deep, well drained soil is on
mountains. it formed in colluvium derived from rhyolite
and andesite and influenced by volcanic ash in the
surface layer. Areas are irregular in shape and are 80
to 400 acres in size. The native vegetation is mainly
conifers, shrubs, bunchgrasses, and forbs. Elevation is
4,000 to 6,000 feet. The average annual precipitation is
20 to 30 inches, the average annual air temperature is
40 to 45 degrees F, and the average frost-free period is
30 to 60 days.

Typically, the surface layer is very dark brown very
gravelly loam about 4 inches thick. The upper part of
the subsoil is dark brown very gravelly loam about 8
inches thick. The lower part is brown extremely gravelly
loam about 11 inches thick. The substratum to a depth
of about 62 inches is brown extremely cobbly loam and
extremely gravelly sandy loam.

Included in this unit are small areas of Brannan and
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