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How To Use This Soil Survex

General Soil Map

The general soil map, which is a color map, 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 can be useful in planning the use and management of small
areas.

To find information about your area of interest,
locate that area on the Index to Map
Sheets. Note the number of the

map sheet
and turn

to that
sheet.
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your area
of interest
onthe
map
sheet.
Note the
map unit
symbols
that are

in that
area.Turn
to the
Contents,
which

lists the MAP SHEET
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units by symbol and name and shows the page where each map unit is described.

AREA OF INTEREST
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 Contents shows which table has data on a specific land use for each detailed soll
map unit. Also see the 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 Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1996. Soil names and
descriptions were approved in 1996. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1996. This survey was made
cooperatively by the Natural Resources Conservation Service and the United States
Department of Agriculture, Forest Service; United States Department of the Interior,
Bureau of Land Management; Oregon State University Agricultural Experiment Station;
and Wallowa Soil and Water Conservation District. The survey is part of the technical
assistance furnished to the Wallowa Soil and Water Conservation District.

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

The most current soil information and interpretations for this survey area are available
either through the Soil Data Mart or in the Field Office Technical Guide (FOTG) at the
local field office of the Natural Resources Conservation Service. The Soil Data Mart is
the Natural Resources Conservation Service data storage site for the official soil survey
information. The FOTG is linked to the Soil Data Mart; therefore, the same information is
available from both sources. Soil survey maps and tabular data can be accessed
through the Soil Data Mart at http://soildatamart.nrcs.usda.gov. The official soil survey
information stored at the Soil Data Mart and this soil survey report are also available
through Web Soil Survey at http://soils.usda.gov/survey.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or the fact that all or a part of
an individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint
of discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence
Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or
(202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.

Cover: Forested Ferguson, Limberjim, and Syrupcreek soils on Chief Joseph Mountain in
background. Cheval soils on flood plains adjacent to Lower Hurricane Creek in foreground.

Additional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service atlhtt,Q://WWW. nres.usdaa. gov.|
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, 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.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

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.

Bob Graham
State Conservationist
Natural Resources Conservation Service
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[WaLLowa County Arealis in the extreme northeastern corner of Oregon. According
to the 2000 Census, Enterprise, the county seat, had a population of 1,895 and
Wallowa County had a population of 7,226 (USDC, 2002). The survey area consists
of 928,690 acres, which does not include the 1,000 acres that make up Wallowa
Lake. Private land totals about 769,000 acres, or about 1,200 square miles. There are
about 159,000 acres of public land, of which 18,900 acres is managed by the
Bureau of Land Management, 117,000 acres is administered by the Forest Service,
9,000 acres is managed by the State, and 14,000 acres is locally owned and
administered.

The survey area includes most of the private land in the county and the public land
administered by the Forest Service along the southern part of the Imnaha River and a
small area around Powwatka Ridge. Also included are isolated areas of public land
managed by the Bureau of Land Management surrounded by private land. Soil survey
work in this county was begun in 1960, but it was discontinued after 5 years because
of higher priority work in other counties in Oregon. The current survey was started in
1988, and the fieldwork was completed in 1996.

The average annual precipitation in this survey area ranges from 12 to 45 inches.
Elevation ranges from 800 feet along the Snake River to 6,800 feet on Chief Joseph
Mountain. The survey area is composed of two major land resource areas (MLRAS).
The Northern Rocky Mountains MLRA covers the forested land, and the Palouse and
Nez Perce Prairies MLRA encompasses the cropland and rangeland (USDA, 1961).
Wallowa County is unique in Eastern Oregon in that sagebrush is absent in almost all
of the areas of native rangeland.

About 15 percent of the survey area is used for crops. Small grain and hay and
pasture are the main crops. Snowmelt provides adequate water for irrigation. Water
from Wallowa Lake is used for irrigation in summer. Irrigation water has been applied
mainly by gravity flood or gravity sprinkler systems. Pressure irrigation systems are
now being used in a number of areas.

About 25 percent of the survey area is forested and is used as a source of timber
and for livestock grazing in summer. About 60 percent of the area is rangeland, which
is used primarily for livestock grazing.




2 Soil Survey of

General Nature of the Survey Area

This section gives general information about the history and development;
physiography, relief, and drainage; and climate of the survey area.

History and Development

Long before the white man arrived, the Nez Perce Indians hunted and fished in the
region known as the Wallowa Country (Wallowa County Museum Board, 1983). Old
Chief Joseph was their leader. Trappers were the first white men to enter the valley
and encounter the Indians. The first recorded meeting between government officials
and the Native Americans occurred in 1855 when Joel Palmer, governor of Oregon,
and L.I. Stevens, governor of Washington, signed a treaty with the Nez Perce Indians.
The Indians could not read and thought they signed for exclusive rights to the
Wallowa Country, but they had actually given up all claims to the land in northeastern
Oregon. Understandably, they were outraged. The two governors promised that the
Indians would not be harmed. They then prepared an amended treaty in which most
of the Indians agreed to leave the region.

Young Chief Joseph and some of his followers refused to sign the treaty and
moved to more remote areas of the county. Finally, the cavalry ordered all the
remaining Indians to leave. Young Chief Joseph and his tribe departed without
incident. The now famous but short Indian War of 1877 began as a result of an
accompanying tribe, angered by the silent retreat, attacked white settlements along
the way. The cavalry then chased all of the Indians, including Young Chief Joseph,
into Montana where they surrendered. The defeated Indians were settled on the
Colville Indian Reservation in Washington.

Drought conditions in the Grande Ronde Valley and government land survey
reports of abundant bunchgrass in the high meadows to the east resulted in the first
cattle herds being moved into the Wallowa Valley in 1871. Leading the way were
James and Erasmus Tulley, who eventually settled near the present town of Wallowa.
William McCormack was acknowledged as the first permanent resident in 1872. By
1873, 20 families had built homes in the area. The population of the Wallowa Country
continued to grow, so in 1888 the Oregon legislature separated the Wallowa Country
from Union County and established Wallowa County.

Early settlers traversed the hilly Minam country on horseback to access the
Wallowa Valley. In 1879, the Wallowa Canyon Road was constructed between Elgin
and the town of Wallowa. A stage line was quickly organized. Construction of the first
railroad in the county began in August of 1905, and it was completed 4 years later.
The Oregon Railway and Navigation Company was the builder. Immigrants could then
easily enter the valley, but just as easily commodities could be sent out of the valley
for distant markets. Until the construction of the railroad, grain production was not
economically feasible. Thus, livestock was the main enterprise. After the construction
of the railroad, cattle and sheep were moved to less desirable land.

Agriculture

Because of the short growing season in the survey area, the majority of the area is
limited to livestock grazing and the production of grain and timber. Orchards and
gardens once were common in Wallowa Valley, but now fruits and vegetables are
grown only in the warmer Imnaha and Troy areas.

Livestock

Livestock production consists of beef cattle and sheep operations. The number of
hogs and dairy cattle has long since declined. For beef production, the deep canyons
bordering the higher areas of rangeland in the survey area provide a unique
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advantage over areas in other counties. From October to May cattle graze the lower
and warmer canyon bottomland. As the temperatures rise in spring, the cattle are
driven to the higher and cooler areas of rangeland. Snowfall in autumn forces the
return of the cattle to the lower areas. Alfalfa and hay are used as supplements for the
cattle.

Sheep were once of great importance in the survey area. At one time more than
100,000 breeding ewes produced wool and lambs each year and grazed the land
considered too rugged for cattle and horses. Sheep ranches commonly were large
and under the control of only a few men. After World War Il, the number of sheep in
the area sharply decreased as the number of coyotes rose and reliable sheepherders
became more difficult to employ. But more importantly, the demand of the general
public to move sheep off of government land in favor of wildlife was the major factor in
forcing out the sheep business.

Hog and dairy cattle operations also thrived in the area. In fact, Wallowa County
was renowned as the leading producer of hogs in Oregon. In addition, dairy cattle
were so abundant that dairies and creameries seemed to be everywhere. Residents
could even boast of having a cheese factory. Local promoters attributed the ease of
raising hogs and dairy cattle to the cool temperatures, which suppressed diseases,
and to the abundance of forage and pure water. After World War I, the requirement of
having on-the-farm stainless steel tanks and pipes brought an end to the dairy
business in the county (Isley, 1992). Local farmers simply could not afford to meet the
requirement. Because hogs were raised side by side with dairy cattle on most farms,
the lack of milk farms also meant elimination of cheap milk for fattening hogs. As a
result, hog production declined as the dairy business collapsed.

Grain

The major crops include wheat, barley, oats, and hay, especially alfalfa hay. These
crops can be grown in rotation. The crop grown depends on the market value of each
commodity and the demand for winter hay.

Crops were first sown by throwing seed from the back of a horse-drawn wagon and
using a drag chain to cover the seed with soil. In 1903 the first grain drill was brought
to the area and was pulled by four horses. In 1917 the self-propelled steam engine
instead of horses was used to pull the grain drill.

In the early 1900’s, grain was separated from the chafe either by a ground-driven
or stationary thrasher. The ground-driven thrasher was pulled by a team of 20 to 30
horses, which turned a 5-foot bull wheel. Through a series of gears, the power was
transferred from the bull wheel to the thrasher. Bundles of grain were fed into the
stationary thrasher. Around 1910, the steam engine replaced horses as the source of
power for the stationary thrasher. The steam engine and thrasher were linked by
pulleys and a long belt.

Local flour mills processed most of the grain grown in the valley in the early 1900’s.
Excess wheat was exported by rail to Pendleton. Farmers around the town of Flora
had the difficult task of moving their grain to Lewiston, ldaho. The local flour mills are
all closed now, so all of the grain is shipped out of the county for milling.

Timber

Logging in the early days was a winter activity. Once the fallen trees had been
sawed into 16.5-foot lengths, horses dragged the logs to a nearby dirt road where
they were loaded onto a sled. A team of horses pulled the sled to the nearest
railroad track. Loading and unloading the logs was immeasurably aided by the
steam engine donkey, which had the power to lift and stack logs onto flatbed
railroad cars.

Because of the abundance of timber and water power to drive the saws, mills
were plentiful. One of the largest was the East Oregon Lumber Company located in
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Enterprise, which employed 500 people. This company operated throughout the
1920’s and logged along Trout Creek and all through the North Country. The

J. Herbert Bate Mill of Wallowa became the largest miller in the 1940’s and 1950’s. In
1963 Boise Cascade of Joseph bought all of their holdings. Approximately 90 million
board-feet of timber are processed each year at all of the mills in the county.
Ponderosa pine is the most common tree species and also the species most used in
sawmill processing.

Irrigation

In order to irrigate their land, farmers in the Wallowa Valley banded together to
form ditch companies in the early 1900’s. Each company diverted water from nearby
rivers or streams to fields by use of open ditches. To finance these projects, the
companies taxed each member for the construction and maintenance of the ditches.
Initially, water was distributed over the land by flood irrigation. Now farmers are
shifting to sprinkler irrigation systems.

Various ditch companies serve the water needs of the county. For example, water
is removed from Hurricane Creek near Enterprise by the Alder Slope and Lower Alder
Slope Ditch Companies for use by Alder Slope farmers. The water for Diamond
Prairie near Wallowa is provided by the Chamberlin Ditch Company. The Sheep
Creek, Westside, Poley-Allen, and Clearwater Ditch Companies use water from the
Lostine River to supply farmers in the area between Lostine and Wallowa.

The farmers around Joseph dammed Wallowa Lake, which raised the water level
by 27 feet. Four prominent ditches supply water to the fields just north of the lake.
These are the Silverlake, Farmers, Big Bend, and Wrenn Dobbin Ditches.

Physiography, Relief, and Drainage

The survey area is composed of broad plateaus and a major river valley, the
Wallowa Valley. This valley is long and somewhat narrow. It stretches from the town of
Joseph on the east, through the towns of Enterprise, Lostine, and Wallowa, to the
entrance of Wallowa Canyon on the west. The broad plateaus include the range
country of Zumwalt Prairie, northeast of Enterprise, and the Leap area, north of
Lostine. Also included are the forested areas around Akers Butte to the northwest
and Harl Butte to the southeast.

About 15 percent of the survey area, or 139,303 acres, is used for crops and
pasture. Most of this acreage is in the Wallowa Valley. Rangeland makes up about
60 percent of the survey area, or 557,214 acres. The remaining 25 percent of the
area, or 232,173 acres, is forestland.

Wallowa Valley is drained by Prairie Creek, Hurricane Creek, and the Lostine River,
which combine into the Wallowa River. At the town of Minam, the Minam River joins
the Wallowa River. Eventually, the Wallowa River merges into the Grande Ronde
River. To the northeast, Chesnimnus, Crow, and Swamp Creeks drain the forested
upland. These creeks empty into Joseph Creek and then into the Grande Ronde
River and the Snake River. To the east, Little Sheep and Big Sheep Creeks flow into
the Imnaha River and drain the rangeland. The Imnaha River continues to the north
and is joined by Horse Creek, where it ultimately drains into the Snake River. Most of
the rivers and streams in the survey area follow geologic faults and are therefore
relatively straight.

Wallowa County was a recipient of an ancient volcanic ashfall from the explosion of
Mt. Mazama 7,700 years ago (Bacon and others, 1997). The silt-sized volcanic ash
clung to forested areas, covering the basaltic colluvium with a white mantle. In areas
of rangeland, the white ash had less vegetation to hold it and protect it from erosion
so much of it was washed away. The remaining ash mixed with dark-surfaced loess,
so its whiteness was lost. In both cases, the ash enhanced the available water



Wallowa County Area, Oregon 5

capacity of the original soil and resulted in a diversity of plant life that otherwise would
not have been present.

The survey area is bordered by the Wallowa Mountains to the south, the Snake
River and Idaho State line to the east, the Washington State line to the north, and the
Wallowa and Grande Ronde Rivers to the west.

The geology of the area is dominated by broad basalt plateaus that are a result of
many Miocene lava flows. Deep dissection of these plateaus by streams has exposed
the layers of lava flows. These layers are also evident in the uplifted Wallowa
Mountains, south of Enterprise, and more specifically on Ruby Peak.

The Lostine Valley and Snake River Canyon have exposed rocks that are
composed of material other than the abundant basalt in the survey area. Above the
floor of the Lostine Valley, steep slopes display rock outcroppings of argillite,
limestone, and conglomerate. Over time these outcroppings fractured into individual
rocks, which moved downslope by colluvial action. The rock and soil then mixed with
the volcanic ash to produce the present soils. In the northeastern corner of the
county, conglomerate and sandstone are exposed at the junction of the Snake River
Canyon and Cache Creek.

The Wallowa Mountains have a granitic core that is very resistant to erosion. Yet,
granitic rock has been ripped out by glaciers and carried downslope into the survey
area. The rock was rounded and deposited in moraines at the base of the mountains.
Glacial meltwater carried smaller rocks and sand into the Wallowa, Lostine, and
Imnaha River Valleys.

Climate

Prepared by the Natural Resources Conservation Service National Water and Climate Center,
Portland, Oregon.

Data for the climate tables were recorded at the Enterprise R S, Enterprise 20
NNE, Minam 7 NE, and Wallowa, Oregon, climate stations. Thunderstorm days,
relative humidity, percent sunshine, and wind information are estimated from data
recorded at the First Order station at Lewiston, Idaho.

Table 1|gives data on the average temperature and precipitation for the survey
area as recorded at Enterprise B S, Enterprise 20 NNE, Minam 7 NE, and Wallowa in
the period 1961 to 1990JTabIe 2|shows probable dates of the first freeze in fall and
the last freeze in spring.[Table 3]provides data on the length of the growing season.
The full period of record is used for extremes. The full period extends from 1932 to
1982 at Enterprise R S, 1969 to 1998 at Enterprise 20 NNE, 1956 to 1985 at Minam
7 NE, and 1948 to 1996 at Wallowa.

In winter, the average temperature is 27.3 degrees F at Enterprise R S, 28.2
degrees at Enterprise 20 NNE, 26.1 degrees at Minam 7 NE, and 28.6 degrees at
Wallowa. The average daily minimum temperature in winter is 17.5 degrees,

17.7 degrees, 16.4 degrees, and 19.9 degrees, respectively. The lowest temperature
on record was -36 degrees at Enterprise R S on February 9, 1933; -33 degrees at
Enterprise 20 NNE on December 29, 1990; -39 degrees at Minam 7 NE on
December 23, 1983; and -32 degrees at Wallowa on December 17, 1964.

In summer, the average temperature is 60.5 degrees at Enterprise R S,

61.6 degrees at Enterprise 20 NNE, 58.2 degrees at Minam 7 NE, and 62.8 degrees
at Wallowa. The average daily maximum temperature in summer is 78.8 degrees,
81.0 degrees, 77.6 degrees, and 81.5 degrees, respectively. The highest temperature
on record was 107 degrees at Enterprise R S on July 24, 1933; 106 degrees at
Enterprise 20 NNE on August 14, 1994; 106 degrees at Minam 7 NE on August 4,
1961; and 107 degrees at Wallowa, on August 4, 1961.

Growing degree days are shown in table 1. They are equivalent to “heat units”
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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 average annual precipitation in the survey area is somewhat dependent on
elevation. In general, about 12 to 18 inches of precipitation falls in most of the
Wallowa Valley, with higher amounts in the higher areas surrounding the valley and
in the northern area around the Enterprise 20 NNE reporting station, where the
average annual precipitation is 19.39 inches. The western part of the survey area
receives 18 to 26 inches of precipitation annually, depending on elevation and
location. The relatively short growing season is quite dry. Only about 3 to 4 inches of
precipitation, or about 20 percent of the annual total, falls during the frost-free season
of June through August.

Thunderstorms occur on about 15 to 20 days each year, and most occur in May
through August. The heaviest 24-hour rainfall during the period of record was
1.64 inches at Enterprise R S on June 26, 1934; 2.40 inches at Enterprise 20 NNE on
August 31, 1984; 2.16 inches at Minam 7 NE on January 25, 1970; and 1.98 inches at
Wallowa on July 1, 1982.

The average seasonal snowfall is dependent on elevation and location. In general,
most of the area receives 30 to 40 inches of snowfall each year, but the higher
elevations receive as much as 80 inches or more. For example, the average seasonal
snowfall at Minam 7 NE, which is at an elevation of 3,620 feet, is 79.8 inches. The
greatest snow depth at any one time during the period of record was 22 inches at
Enterprise R S on February 12, 1932; 30 inches at Enterprise 20 NNE on February
11, 1985; 39 inches at Minam 7 NE on March 14, 1964; and 26 inches at Wallowa on
January 1 through 14, 1993. On the average, 31 days per year have at least 1 inch of
snow on the ground at Enterprise R S, 49 days at Enterprise 20 NNE, 88 days at
Minam 7 NE, and 53 days at Wallowa. The heaviest 1-day snowfall on record was
16 inches at Enterprise R S on February 7, 1938; 18 inches at Enterprise 20 NNE on
January 11, 1998; 18 inches at Minam 7 NE on January 23, 1982; and
15 inches at Wallowa on November 25, 1961.

The average relative humidity in midafternoon is about 70 percent in midwinter and
about 25 percent in July and August. Humidity is higher at night, and the average at
dawn is about 80 percent in October through March and about 60 percent in
midsummer. The sun shines 75 to 80 percent of the time possible in summer and
about 40 percent in winter. Prevailing winds are very dependent on location because
of the influence of the complex topography. In general, winds are from the southwest
in winter and from the northwest in summer. Average windspeed is highest in spring,
generally about 10 miles per hour in open areas in March and April.

How This Survey Was Made

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

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

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

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

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

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

Soil mapping on the land managed by the Forest Service, known as the Ecological
Unit Inventory (EIS), was completed under private contract. The EIS correlates
directly to the standard Natural Resources Conservation Service soil survey and was
completed as part of the National Cooperative Soil Survey for this survey area.






General Soil Map Units

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

The general soil map can be used to compare the suitability of large areas for
general land uses. Areas of suitable soils can be identified on the map. Likewise,
areas where the soils 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.

Warm, Dry Soils on Fans, Terraces, and Flood Plains

Number of map units: 2
Percentage of survey area: 1.7 percent

1. Voats-Hershal-Veazie

Neatrly level, well drained and poorly drained, warm, very deep soils that formed in
stratified mixed alluvium

Major landforms: Flood plains

Percentage of survey area: 0.7 percent

Elevation: 1,600 to 3,400 feet

Mean annual precipitation: 13 to 17 inches

Mean annual air temperature: 45 to 50 degrees F

Frost-free period: 100 to 120 days

Minor components: Balm, Snow, and Catherine soils and Riverwash

Present uses: Livestock grazing and hay and pasture

Limitations for use: Hazard of flooding, rapid permeability, depth to very gravelly or
very cobbly sandy layers, and high water table in depressions

2. Langrell-Conley-Snow

Neatrly level to strongly sloping, well drained and somewhat poorly drained, warm,
very deep soils that formed in glaciofluvial deposits, lacustrine deposits, loess, and
alluvium

Major landforms: Outwash terraces, alluvial fans, and stream terraces
Percentage of survey area: 1.0 percent
Elevation: 2,000 to 3,400 feet
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Figure 1.—In middle, area of general soil map unit 1 used for hay and pasture. This area is on flood
plains next to the Wallowa River. Area of general soil map unit 2 used for irrigated cropland on
adjacent higher terraces. Area of general soil map unit 13 used as rangeland and nonirrigated
cropland on low hills just above the flood plains. Forestland in foreground and background is
representative of general soil map units 15 and 14, respectively.

Mean annual precipitation: 13 to 17 inches

Mean annual air temperature: 45 to 50 degrees F

Frost-free period: 100 to 150 days

Minor components: Gelsinger, Phys, Ramo, Conley, and Hershal soils

Present uses: Irrigated cropland, hay and pasture, livestock grazing, and homesites

Limitations for use: Available water capacity, permeability, seepage, high water table,
shrink-swell potential, and depth to claypan

Warm, Dry Soils on Structural Benches, Hills, Canyons,
and Basalt Plateaus

Number of map units: 2
Percentage of survey area: 2.6 percent

3. Doublecreek-Schuelke-Tannahill

Strongly sloping to very steep, well drained, warm, moderately deep to very deep
soils that formed in mixed loess and colluvium and residuum derived from basalt

Major landforms: Structural benches, and backslopes and footslopes of canyons
Percentage of survey area: 1.5 percent

Elevation: 1,700 to 4,000 feet

Mean annual precipitation: 12 to 17 inches

Mean annual air temperature: 45 to 50 degrees F
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Frost-free period: 100 to 160 days

Minor components: Schrier, Lickskillet, Phys, and Rockly soils, Rock outcrop, and
Almota, Sag, Laufer, Langrell, Collegecreek, and Thiessen soils

Present uses: Livestock grazing and homesites

Limitations for use: Hazard of water erosion, slope, corrosivity, available water
capacity, and depth to bedrock

4. Laufer-Thiessen-Watama

Undulating to very steep, well drained, warm, shallow or moderately deep soils that
formed in loess and colluvium derived from basalt

Major landforms: Plateaus, structural benches, backslopes of canyons, and hills

Percentage of survey area: 1.1 percent

Elevation: 900 to 4,000 feet

Mean annual precipitation: 13 to 17 inches

Mean annual air temperature: 45 to 50 degrees F

Frost-free period: 100 to 145 days

Minor components: Langrell, Hurwal, Snow, Conley, Snell, Harlow, and Rockly soils

Present uses: Livestock grazing and nonirrigated cropland

Limitations for use: Hazard of water erosion, slope, permeability, shrink-swell
potential, available water capacity, cobbles and stones on the surface, depth to
clayey layers, and depth to bedrock

Warm, Moist Soils in Canyons and on Basalt Plateaus

Number of map units: 3
Percentage of survey area: 14

5. Gwinly-Kettenbach-Mallory

Steep and very steep, well drained, warm, shallow or moderately deep soils that
formed in loess and colluvium derived from basalt

Major landforms: Plateaus and backslopes of canyons

Percentage of survey area: 6.0 percent

Elevation: 1,400 and 4,100 feet

Mean annual precipitation: 17 to 24 inches

Mean annual air temperature: 45 to 50 degrees F

Frost-free period: 100 to 120 days

Minor components: Harlow, Snell, and Lookingglass soils, Rock outcrop, and
Threebuck, Sopher, Imnaha, Lawyer, Getaway, and Tamarackcanyon soils

Present use: Livestock grazing

Limitations for use: Hazard of water erosion, slope, depth to bedrock, available water
capacity, shrink-swell potential, permeability, depth to clayey layers, and stones
on the surface

6. Lookingglass-Gwinly-Sopher

Gently sloping to very steep, moderately well drained and well drained, warm, shallow
to very deep soils that formed in loess and colluvium derived from basalt

Major landforms: Plateaus, structural benches, and backslopes of canyons



12 Soil Survey of

Percentage of survey area: 2.4 percent

Elevation: 1,500 to 4,000 feet

Mean annual precipitation: 17 to 24 inches

Mean annual air temperature: 45 to 50 degrees F

Frost-free period: 100 to 150 days

Minor components: Mallory and Kettenbach soils, Rock outcrop, and Lawyer, Voats,
and Veazie soils

Present uses: Nonirrigated cropland timber production, livestock grazing, and
homesites

Limitations for use: Timber production—hazard of water erosion, slope, hazard of
compaction, and dustiness; other uses—depth to bedrock, available water
capacity, shrink-swell potential, permeability, depth to clayey layers, and depth to
water table

7. Gwin-Kettenbach-Rock outcrop

Steep and very steep, well drained, warm, shallow or moderately deep soils that
formed in loess and colluvium derived from basalt

Major landforms: Backslopes of canyons

Percentage of survey area: 5.6 percent

Elevation: 800 to 4,000 feet

Mean annual air temperature: 45 to 51 degrees F

Mean annual precipitation: 15 to 23 inches

Frost-free period: 100 to 160 days

Minor components: Cherrycreek, Anatone, Thiessen, Imnaha, Klickson, Larabee, and
Harlow soils

Present use: Livestock grazing

Figure 2.—Area of general soil map unit 6 used as nonirrigated cropland. This area is on structural
benches in the northern part of Wallowa County.
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Limitations for use: Hazard of water erosion, slope, depth to bedrock, and available
water capacity

Cool, Moist Soils on Flood Plains, Outwash Plains, Stream
Terraces, and Fans

Number of map units: 3
Percentage of survey area: 3.8 percent

8. Minam

Gently sloping and strongly sloping, well drained, cool, very deep soils that formed in
mixed alluvium and colluvium with an influence of loess and minor amounts of
volcanic ash in the upper part

Major landforms: Fans

Percentage of survey area: 1.0 percent

Elevation: 3,400 to 5,000 feet

Mean annual precipitation: 17 to 30 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Endoaquepts, and Olot and Tuckerdowns soils

Present uses: Irrigated cropland, hay and pasture, homesites, and timber production
-(fig. 3)

Limitations for use: Hazard of water erosion, depth to extremely gravelly or very

cobbly layers, frost heaving, and stones on the surface

Figure 3.—In middle, hay and pasture, forestland, and homesites in an area of general soil map unit
8 on Alder Slope. Cropland in an area of general soil map unit 9 in foreground. Area of general
soil map unit 18 in forested area in background.
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9. Redmount-Reavis-Lostine-Silverlake

Nearly level and gently sloping, well drained, cool, deep and very deep soils that
formed in glaciofluvial deposits with an influence of loess and minor amounts of
volcanic ash in the upper part

Major landforms: Outwash plains

Percentage of survey area: 1.8 percent

Elevation: 3,400 to 4,400 feet

Mean annual precipitation: 13 to 17 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Chesnimnus, Josset, and Cheval soils

Present uses: Irrigated cropland, hay and pasture, and homesites

Limitations for use: Frost heaving, dustiness, depth to very gravelly layers, corrosion
potential, seepage, depth to a duripan, and shrink-swell potential

10. Freels-Cheval-Eggleson

Nearly level, moderately well drained or somewhat poorly drained, cool, very deep
soils that formed in mixed alluvium

Major landforms: Flood plains and low stream terraces

Percentage of survey area: 1.0 percent

Elevation: 3,400 to 4,400 feet

Mean annual precipitation: 13 to 17 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Matterhorn, Redmount, Sturgill, Josset, and Reavis soils

Present uses: Livestock grazing, hay and pasture, and limited homesites

Limitations for use: High water table, hazard of flooding, permeability, depth to
extremely gravelly layers, seepage, and corrosion potential

Cool, Moist Soils on Glacial Moraines

Number of map units: 1
Percentage of survey area: 1.5 percent

11. Rondowa

Gently sloping to steep, well drained, cool, very deep soils that formed in mixed
glacial till with an influence of loess and minor amounts of volcanic ash in the upper
part

Major landforms: Glacial moraines

Percentage of survey area: 1.5 percent

Elevation: 3,500 to 5,000 feet

Mean annual precipitation: 17 to 30 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Hurwal, Bittercreek, Mippon, Redmount, and Tolo soils
Present uses: Livestock grazing and homesites
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Limitations for use: Hazard of water erosion, slope, frost heaving, and depth to very
cobbly or very stony layers

Cool, Dry Soils on Structural Benches, Hills, Canyons,
and Basalt Plateaus

Number of map units: 1
Percentage of survey area: 22.6 percent

12. Harlow-Bocker-Snell

Undulating to steep, well drained, cool, very shallow to moderately deep soils that
formed in loess and colluvium derived from basalt

Major landforms: Structural benches, plateaus, backslopes of hills, and canyons
Percentage of survey area: 22.6 percent

Elevation: 2,800 to 5,000 feet

Mean annual precipitation: 13 to 17 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Hurwal, Wallowa, Powwatka, Zumwalt, Tippett, and Topper soils
Present use: Livestock grazing

Limitations for use: Hazard of water erosion, available water capacity, depth to

Figure 4.—Area of general soil map unit 12 on undulating hills. Cultivated field used for
nonirrigated crops in middle, and areas used as rangeland and for livestock grazing in
foreground and background.
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bedrock, permeability, shrink-swell potential, and cobbles and stones on the soil
surface

Cool, Moist Soils on Structural Benches, Hills, Canyons,
Basalt Plateaus, and Mountains

Number of map units: 4
Percentage of survey area: 40.9 percent

13. Cloverland

Gently sloping to strongly sloping, moderately well drained, cool, very deep soils that
formed in loess over clayey colluvium and residuum derived from basalt

Major landforms: Plateaus and structural benches

Percentage of survey area: 0.7 percent

Elevation: 3,400 to 4,000 feet

Mean annual precipitation: 17 to 24 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Getaway, Harlow, Sweiting, Tolo, Sopher, and Lookingglass soils

Present uses: Timber production, nonirrigated cropland, and homesites

Limitations for use: High water table, depth to clayey layers, frost heaving,
permeability, and shrink-swell potential

14. Cowsly-Klicker-Tolo

Gently sloping to very steep, moderately well drained and well drained, cool,
moderately deep to very deep soils that formed in loess and colluvium derived from
basalt and in volcanic ash and loess over colluvium and residuum derived from
basalt

Major landforms: Plateaus, structural benches, and backslopes of canyons, hills, and
mountains

Percentage of survey area: 19.6 percent

Elevation: 2,800 to 6,200 feet

Mean annual precipitation: 17 to 30 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Anatone, Olot, Bocker, Albee, Getaway, Howmeadows, Sherod,
Wilkins, Lookingglass, Sweiting, Sopher, and Threebuck soils

Present uses: Timber production, nonirrigated cropland, and limited homesites

Limitations for use: Hazard of water erosion, slope, high water table, depth to a
claypan, permeability, shrink-swell potential, frost heaving, and dustiness

15. Tamarackcanyon-Threebuck-Harlow

Strongly sloping to very steep, well drained, cool, shallow to deep soils that formed in
mixed volcanic ash and loess over colluvium derived from basalt and in loess and
colluvium derived from basalt

Major landforms: Plateaus, structural benches, and backslopes of hills and canyons
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Percentage of survey area: 6.5 percent

Elevation: 2,800 to 6,200 feet

Mean annual precipitation: 17 to 30 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Anatone, Bocker, Linecreek, Getaway, Imnaha, Cowsly, Snell,
Olot, and Albee soils

Present uses: Timber production and livestock grazing

Limitations for use: Hazard of water erosion, available water capacity, permeability,
shrink-swell potential, depth to bedrock, depth to clayey layers, slope, and
dustiness

16. Bocker-Imnaha-Rock outcrop

Strongly sloping to very steep, well drained, cool, very shallow and moderately deep
soils that formed in loess and colluvium derived from basalt and in mixed volcanic ash
and loess over colluvium and residuum derived from basalt

Major landforms: Plateaus, structural benches, and backslopes of canyons

Percentage of survey area: 14.1 percent

Elevation: 2,800 to 6,200 feet

Mean annual precipitation: 17 to 30 inches

Mean annual air temperature: 42 to 45 degrees F

Frost-free period: 70 to 100 days

Minor components: Anatone, Getaway, Clearline, Rockly, Lickskillet, Kahler, Harlow,
Linecreek, and Needhill soils

Present use: Livestock grazingjfié. 5)|

Limitations for use: Hazard of water erosion, slope, depth to bedrock, and available
water capacity

Cool, Moist Soils on Metasedimentary Mountains

Number of map units: 1
Percentage of survey area: 0.2 percent

17. Slicklog

Steep and very steep, well drained, cool, very deep soils that formed in volcanic ash
and colluvium derived from argillite, shale, or conglomerate

Major landforms: Footslopes, toeslopes, and backslopes of mountains

Percentage of survey area: 0.2 percent

Elevation: 3,800 to 6,200 feet

Mean annual precipitation: 25 to 35 inches

Mean annual air temperature: 41 to 44 degrees F

Frost-free period: 70 to 85 days

Minor components: Harlow, Eastpine, Vandamine, Wintercanyon, Snell, and Imnaha
soils

Present use: Timber production

Limitations for use: Hazard of water erosion, slope, and dustiness
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Figure 5.—Area of general soil map unit 16 in canyons. Rangeland is on south-facing slopes, and
forestland is on north-facing slopes.

Cool, Wet Soils on Structural Benches, Canyons, Basalt
Plateaus, and Mountains

Number of map units: 2
Percentage of survey area: 12.2 percent

18. Syrupcreek-Tamara-Anatone

Strongly sloping to very steep, well drained, cool, shallow to very deep soils that
formed in volcanic ash over a mixture of loess, colluvium, and residuum derived from
basalt or andesitic tuff breccia, and in loess and colluvium derived from basalt

Major landforms: Plateaus, structural benches, and backslopes of canyons and
mountains

Percentage of survey area: 11.1 percent

Elevation: 2,800 to 6,500 feet

Mean annual precipitation: 20 to 35 inches

Mean annual air temperature: 41 to 44 degrees F

Frost-free period: 70 to 100 days

Minor components: Limberjim, Olot, Harl, Ferguson, Albee, Akerite, Tolo, and Imnaha
soils

Present uses: Timber production and livestock grazing

Limitations for use: Hazard of water erosion, slope, dustiness, depth to bedrock,
available water capacity, and stones on the soil surface
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19. Flycreek-Btree

Strongly sloping to very steep, well drained, cool, moderately deep and deep soils
that formed in volcanic ash over colluvium and residuum derived from acidic tuff

Major landforms: Plateaus and backslopes of canyons

Percentage of survey area: 1.1 percent

Elevation: 3,600 to 5,800 feet

Mean annual precipitation: 25 to 35 inches

Mean annual air temperature: 41 to 44 degrees F

Frost-free period: 70 to 100 days

Minor components: Tamarackcanyon, Anatone, Flyvalley, Harlow, Olot, Geisercreek,
Klicker, Bocker, and Ferguson soils

Present use: Timber production

Limitations for use: Hazard of water erosion, slope, dustiness, depth to bedrock, and
depth to a claypan

Cold, Wet Soils on Mountains

Number of map units: 1
Percentage of survey area: 0.5 percent

20. Mountemily-Troutmeadows-Bucketlake

Neatrly level to very steep, well drained, cold, moderately deep and very deep soils
that formed in volcanic ash over colluvium derived from basalt or in volcanic ash over
glacial till derived from granite

Major landforms: Moraines and backslopes of mountains

Percentage of survey area: 0.5 percent

Elevation: 5,400 to 7,000 feet

Mean annual precipitation: 30 to 45 inches

Mean annual air temperature: 35 to 41 degrees F

Frost-free period: 25 to 70 days

Minor components: Ferguson and Klicker soils

Present use: Timber production

Limitations for use: Hazard of water erosion, slope, dustiness, and depth to bedrock
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General Vegetation Zones

The survey is in two major land resource areas (MLRAs)—Palouse and Nez Perce
Prairies (B9) and Northern Rocky Mountains (E43). MLRAs are geographically
associated land resource units that are characterized by a particular pattern of soils,
climate, water resources, and land uses.

MLRA B9 is characterized by open prairie vegetation and grassland steppe that
transitions to forestland as precipitation increases. The mean annual precipitation
ranges from 14 to 17 inches in the open grassland areas to 17 to 25 inches in the
mixed prairie/forestland areas. Idaho fescue is dominant in the open prairies with an
increase in bluebunch wheatgrass on south-facing sIopes|Zfi§. 65. and shrubs on
north-facing slopes. Basin big sagebrush is absent. The soils, which formed in loess,
typically have a silt loam surface layer and a fine textured subsoil.

MLRA EA43 is characterized by forestland vegetation with minor amounts of open
grassland in areas of shallow soils and areas that receive less precipitation. The
mean annual precipitation ranges from about 17 inches to more than 40 inches in the
higher mountains. The vegetation is primarily coniferous forest that transitions from
ponderosa pine to Douglas fir and grand fir as precipitation increases. Elk sedge
and/or pinegrass commonly are dominant in the understory. The soils, which formed
in loess and volcanic ash, typically are moderately deep to deep and have a silt loam
surface layer.

The vegetation in the survey has been grouped into six general vegetation zones:
1) Warm Lower Canyons, 2) Upper Canyon Drainageways, 3) Valley Bottomland, 4)
Open Prairie Plateaus, 5) Forested Plateaus and Mountains/Mixed Prairie, and 6)
Cold Mountain Slopes. Each of these zones has similarities in vegetation, soils,

Figure 6.—Bluebunch wheatgrass in good condition on a south-facing slope in major land resource
area B9.
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climate, and topographic features. Zones 1 through 4 are primarily in MLRA B9. Zone
4 is typical of this MLRA. Zones 5 and 6 are primarily in MLRA E43. Plant
associations indigenous to each of these zones and riparian areas are discussed in
the following paragraphs. The general vegetation zone map is directly correlated to
the general soil map. These maps provide excellent data for resource inventory in the
survey area.

General Vegetation Zone 1—Warm Lower Canyons

Climate in the low-elevation canyons is warm and dry. These areas are the hottest
and driest in the survey area. The mean annual precipitation is low, ranging from
12 to 17 inches. Elevation generally is less than 2,800 feet, but it ranges to 4,000 feet.
This vegetation zone corresponds to general soil map units 3 and 4.

Plants well adapted to this zone are bluebunch wheatgrass and sand dropseed.
Annual grasses readily invade if the range deteriorates. Plant communities include
bluebunch wheatgrass/sand dropseed associations on warmer south-facing slopes
and benches and Idaho fescue/bluebunch wheatgrass associations on cooler
north-facing slopes.

General Vegetation Zone 2—Upper Canyon Drainageways

Climate in the upper canyon drainageways is warm to cool, and moist. The
vegetation is highly variable because of the variability of the aspect, soil depth,
precipitation, and elevation. Slopes are steep. Temperature ranges from warm, or
mesic, on the lower elevation south-facing slopes to cool, or frigid, on the higher
elevation north-facing slopes. Elevation generally is 2,800 to 5,600 feet, but it ranges
to as low as 800 feet and as high as 6,200 feet. Precipitation ranges from 15 to 30
inches. This vegetation zone corresponds to general soil map units 5, 6, 7, 15, and
16.

North-facing slopes have deeper soils, and the plant communities reflect climatic
changes due to elevation. South-facing slopes have dominantly warm, shallow soils,
and the plant communities do not readily reflect climatic changes due to elevation.
The plant communities on the north-facing slopes range from Idaho fescue/snowberry
associations at the lower elevations to Douglas fir/ninebark associations at the higher,
more moist elevations. The soils on the south-facing slopes typically support
dominantly bluebunch wheatgrass. Ponderosa pine/snowberry associations are in
areas of deeper soils on south-facing slopes that receive more than 17 inches of
precipitation.

General Vegetation Zone 3—Valley Bottomland

Valley bottomland occurs at an elevation of 800 to 5,000 feet along valley streams
of flood plains, fans, outwash plains, meadows, and low terraces. The mean annual
precipitation ranges from 13 to 30 inches. The majority of the productive soils in this
zone currently are farmed. The native vegetation adapted to these areas is highly
dependent on soil depth, texture, precipitation, and surface and subsurface moisture
conditions. This vegetation zone corresponds to general soil map units 1, 2, 8, 9, and
10.

The plant communities in this zone include basin wildrye associations in areas of
very deep, well drained, loamy soils on bottomland and in swales, tufted hairgrass/
sedge associations in meadows, spruce/cottonwood associations along cool, middle
elevation braided river channels, and Idaho fescue in slightly higher areas of
moderately deep soils on stream terraces.
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General Vegetation Zone 4—Open Prairie Plateaus

Open prairie plateaus occur at an elevation of 2,800 to 5,000 feet. The broad and
expansive prairie gradually transitions to forested vegetation as precipitation
increases. Precipitation ranges from 13 to 17 inches in the open prairie area. Winters
are long, and the temperature regime on all aspects is cool, or frigid. This vegetation
zone corresponds to general soil map unit 12.

Idaho fescue is dominant in the natural prairies. It is well adapted to cool
conditions. As the preferred species, it decreases with overgrazing and is replaced by
bluegrasses, such as Kentucky, Canada, and bulbous bluegrass. The prairies are
highly productive, maintaining the appearance of a prairie even when the condition of
the vegetation deteriorates.

Typical plant communities include Idaho fescue associations in areas of deeper
soils; Sandberg bluegrass associations in areas of very shallow soils, which are less
than 10 inches deep to bedrock; and bluebunch wheatgrass associations on drier
south-facing slopes.

General Vegetation Zone 5—Forested Plateaus and Mountains/
Mixed Prairie

Forested plateaus and mountains intermixed with prairies occur primarily at an
elevation of 2,800 to 5,000 feet, but elevation ranges to 6,200 feet. Prairies are
intermingled with forest vegetation along the forest edge. Within the forest, small
open areas of range are in areas of very shallow scabland soils and shallow soils on
south-facing slopes. Precipitation generally is 17 to 30 inches, but it ranges to as high
as 35 inches. Winters are long, and the temperature regime is cool, or frigid. This
vegetation zone corresponds to general soil map units 11, 13, 14, 17, 18, and 19.

The open prairies support dominantly Idaho fescue. The forested areas at the
lower elevations support dominantly extensive, mixed stands of ponderosa pine and
Douglas fir. As elevation and precipitation increase, grand fir becomes dominant.

On the drier south-facing slopes, ponderosa pine occurs in areas of deep and very
deep soils and bluebunch wheatgrass in areas of shallow soils. On the cooler, moist,
north-facing slopes, Douglas fir and taller shrubs are dominant. Very shallow
scabland soils within the forested areas support dominantly Sandberg bluegrass and
onespike oatgrass. Small meadows and open swales within the forested areas
support dominantly tufted hairgrass. These areas provide excellent forage and
diverse vegetation.

Typical plant communities include ponderosa pine/snowberry associations on cool,
drier plateaus and south-facing mountain slopes, Douglas fir/snowberry associations
on cool, moist plateaus and mountain slopes, grand fir/twinflower associations on
cool, wet plateaus and mountain slopes, ldaho fescue associations on drier open
prairie areas of plateaus, bluebunch wheatgrass associations in areas of shallow
soils on south-facing slopes of plateaus, Sandberg bluegrass/onespike oatgrass
associations in areas of very shallow soils, and tufted hairgrass associations in small
meadows and wet swales.

General Vegetation Zone 6—Cold Mountain Slopes

High elevation slopes of the Wallowa Mountains occur at the southern end of the
survey area. Elevation generally ranges from 5,400 to 7,000 feet. Precipitation ranges
from 30 to 45 inches. Winters are long, and the temperature regime on all aspects is
cold, or cryic. This vegetation zone corresponds to general soil map unit 20.

Subalpine fir, spruce, and lodgepole pine, all fire sensitive species, are dominant in
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the cold forests. Stands range from dense in areas of deep and very deep soils on
north-facing slopes to scattered in areas of shallow soils on south-facing slopes.
Open, subalpine forested slopes support dominantly green fescue, a very striking and
productive grassland plant. Numerous, small meadows and wet areas are present. In
these higher, very cold areas, the growing season is short and the plant communities
are fragile. The soils are highly susceptibility to erosion because of the cold climate,
shallow soil depth, and granitic parent material.

Typical plant communities include grand fir/twinflower associations on lower
elevation, steep, moist, north-facing slopes; grand fir/subalpine fir/grouse
whortleberry associations on steep, cold, north-facing slopes; subalpine fir/grouse
whortleberry associations in higher elevation forests; Idaho fescue/sedge
associations in areas of soils that are shallow to bedrock on ridges; green fescue
associations on high elevation, open slopes; and sedge associations in subalpine
meadows.

Riparian Areas

Riparian areas occur throughout the survey area in all of the vegetation zones.
These areas are not shown on the general vegetation zone map because of the scale
of the map. Riparian areas provide significant forage and critical wildlife habitat and
contribute to water quality. They occur as a wetland transition between permanently
saturated wetland and upland areas and are along streams, lakes, and marshy areas.
They are dynamic areas with relatively young soils and plant communities that reflect
the depth and duration of subsurface moisture.

Highly dependent on temperature and moisture, the vegetation progressively
changes from tall willows and cottonwood along lower elevation rivers and streams to
spruce and cottonwood in the central part of the Wallowa Valley. Short-stature willows
are along higher elevation streams. Successional changes are obvious with the
appearance of coyote willow on point bars. Red alder typically occurs along higher
gradient gravelly streambanks. Subject to constant flow changes, riparian areas
dissipate energy, filter sediment, improve groundwater recharge, and provide habitat
for numerous aquatic and terrestrial wildlife species.
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in 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.

A map unit delineation on a soil 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. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils 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 minor components that belong
to taxonomic classes other than those of the major soils.

Most minor 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, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. The contrasting components are mentioned in the
map unit descriptions. A few areas of minor components 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 minor components 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 landforms or landform
segments that have similar use and management requirements. The delineation of
such segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, however, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, 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, slope, stoniness,
salinity, 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
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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, Minam
gravelly loam, 2 to 8 percent slopes, is a phase of the Minam series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Wallowa-Bocker complex, 2 to 15 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. Gwin-
Klickson-Kettenbach association, 60 to 90 percent slopes, is an example.

ives the acreage and proportionate extent of each map unit. Other 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.

In the map unit descriptions that follow, a semitabular format is used. In this format
a boldface heading (for example, Composition) is used to identify the kind of
information grouped directly below it. Introducing each item of information under the
heading is an italicized term or phrase (for example, Landscape position:) that
identifies or describes the information. Many of the boldface headings and
introductory terms or phrases are self-explanatory; however, some of them need
further explanation. These explanations are provided in the following paragraphs,
generally in the order in which they are used in the map unit descriptions.

Composition is given for the components identified in the name of the map unit as
well as for the contrasting inclusions.

Inclusions are areas of components (soils or miscellaneous areas) that differ from
the components for which the unit is named. Inclusions can be either similar or
contrasting. Similar inclusions are components that differ from the components for
which the unit is named but that for purposes of use and management can be
considered to be the same as the named components. Note that in the “Composition”
paragraph a single percentage is provided for a named soil and the similar soils
because their use and management are similar.

Landscape position refers to the dominant position or positions on which the
component is located. In naming landscape positions, an effort has been made to
give the specific position of the component.

Typical profile is a vertical, two-dimensional section of the soil extending from the
surface to a restrictive layer or to a depth of 60 inches or more.

Permeability is the quality of the soil that enables water to move downward through
the profile. Permeability is measured as the number of inches per hour that water
moves downward through the saturated soil.

Available water capacity is the capacity of the soil to hold water available for use by
most plants. It commonly is expressed as inches of water per inch of soil (see
“Glossary”).

Hazard of erosion refers to the hazard if protective plant cover is removed. The
hazard of erosion is constant and cannot be increased or reduced.

Contrasting inclusions are components that differ sufficiently from the components
for which the unit is named that they would have different use and management if
they were extensive enough to be managed separately. For most uses, contrasting
inclusions have limited effect on use and management. Inclusions generally are in
small areas, and they could not be mapped separately because of the scale used.
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Some small areas of strongly contrasting inclusions are identified by a special symbol
on the detailed soil maps. A few inclusions 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
inclusions on the landscape.

Major uses are the dominant uses at the time the major part of the fieldwork for
this survey was completed.

Major management limitations are those factors that affect the use of the soils for
the major uses.

General management considerations provide additional perspective on the
suitability and limitations of the unit for the major uses. They may apply to the entire
unit or to a given component of the unit.

1—AKerite silt loam, 2 to 8 percent slopes
Composition

Akerite and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Toeslopes adjacent to wet meadows
Landform: Plateaus, structural benches
Parent material: lolcanic ash over colluvium derived from basalt
Elevation: 3,400 to 4,500 feet
Native plants: Ponderosa pine, western larch, Douglas fir, lodgepole pine,
huckleberry, pinegrass
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

1 inch to 0—slightly decomposed needles

0 to 12 inches—brown and dark yellowish brown silt loam
12 to 30 inches—dark yellowish brown silt loam

30 to 36 inches—dark yellowish brown, mottled silt loam
36 to 45 inches—yellowish brown, mottled silty clay loam
45 to 60 inches—dark yellowish brown silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 36 inches

Depth to clayey layers: 14 to 36 inches

Drainage class: Moderately well drained

Depth to water table (apparent): 2.5 to 3.5 feet in March through June

Permeability: Moderately rapid and moderate in the upper part and moderately slow
and slow in the lower part

Available water capacity: About 14 inches

Hazard of erosion: Slight

Contrasting Inclusions

* Wilkins soils in depressions adjacent to streams
* Olot soils on shoulders
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* Tolo soils on adjacent north-facing footslopes of hills
e Tamara soils on north-facing footslopes above 4,000 feet
* Howmeadows soils in wet depressions in old stream meander channels

Major Use
Timber production
Major Management Limitations

High water table, depth to clayey layers, dustiness, soil compaction, frost pockets,
seedling mortality, plant competition, puddling

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

Frost pockets on this soil damage seedlings that are not frost tolerant.

The water table rises if the vegetation is removed.

Road construction can block subsurface flows.

2—Akerite silt loam, 8 to 15 percent slopes

Composition

Akerite and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Footslopes adjacent to wet meadows
Landform: Plateaus, structural benches
Parent material: /olcanic ash over colluvium derived from basalt
Elevation: 3,400 to 4,500 feet
Native plants: Ponderosa pine, western larch, Douglas fir, lodgepole pine,
huckleberry, pinegrass
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

1 inch to 0—slightly decomposed needles

0 to 12 inches—brown and dark yellowish brown silt loam
12 to 30 inches—dark yellowish brown silt loam

30 to 36 inches—dark yellowish brown, mottled silt loam
36 to 45 inches—yellowish brown, mottled silty clay loam
45 to 60 inches—dark yellowish brown silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches
Thickness of volcanic ash mantle: Extends to a depth of 14 to 30 inches
Depth to clayey layers: 14 to 36 inches
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Drainage class: Moderately well drained

Depth to water table (apparent): 2.5 to 3.5 feet in March through June

Permeability: Moderately rapid and moderate in the upper part and moderately slow
and slow in the lower part

Available water capacity: About 14 inches

Hazard of erosion: Moderate

Contrasting Inclusions

* Wilkins soils in depressions adjacent to streams
* Olot soils on shoulders
* Tolo soils on adjacent north-facing footslopes of hills

Major Use
Timber production
Major Management Limitations

High water table, dustiness, soil compaction, frost pockets, seedling mortality, plant
competition

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

Because this soil is droughty, mortality of tree seedlings can be expected.
Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

Frost pockets on this soil damage seedlings that are not frost tolerant.

The water table rises if the vegetation is removed.

* Road construction can block subsurface flows.

3—Albee-Anatone complex, 2 to 15 percent slopes

Composition

Albee and similar soils—45 percent
Anatone and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Albee—footslopes and concave backslopes of ravines;
Anatone—shoulders and convex backslopes of ravines

Landform: Plateaus

Parent material: Albee—mixed loess and colluvium derived from basalt with an
influence of volcanic ash in the upper part; Anatone—loess and colluvium derived
from basalt

Elevation: 3,400 to 5,000 feet

Native plants: Albee—Idaho fescue, bluebunch wheatgrass, prairie junegrass;
Anatone—Idaho fescue, bluebunch wheatgrass

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
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Typical Profile of Albee

0 to 14 inches—very dark grayish brown silt loam
14 to 38 inches—dark yellowish brown silt loam
38 inches—basalt

Properties and Qualities of Albee

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 5 inches
Hazard of erosion: Slight or moderate

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Slight or moderate

Contrasting Inclusions

e Bocker soils on shoulders
* Rock outcrop on shoulders
» Buford soils on footslopes

Major Use
Albee and Anatone—livestock grazing
Major Management Limitations

Albee and Anatone—water erosion
Anatone—available water capacity, depth to bedrock, stones on soil surface

General Management Considerations

Livestock grazing

* The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth of the Anatone soil limits the use of conventional fencing and
makes special design of fences necessary.

» Depth to bedrock in the Anatone soil limits construction of water impoundments.

* Droughtiness of the Anatone soil may limit the success of seedings and the choice
of species for seedings.

e Livestock tend to graze in the less stony areas, such as areas of the Albee soil.

The very stony upper layer of the Anatone soil restricts the operation of ground

seeding equipment.

* The upper layer of the Anatone soil is saturated following snowmelt.

* Erosion of the easily disturbed surface layer of the soils causes a change in the
range site and a loss in the potential for forage production.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.
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* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

4—Albee-Bocker complex, 2 to 15 percent slopes
Composition

Albee and similar soils—50 percent
Bocker and similar soils—40 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Albee—mounds in areas of patterned ground on summits;
Bocker—intermounds in areas of patterned ground on summits

Landform: Plateaus, structural benches

Parent material: Albee—mixed loess and colluvium derived from basalt with an
influence of volcanic ash in the upper part; Bocker—loess and colluvium derived
from basalt

Elevation: 3,400 to 5,200 feet

Native plants: Albee—Idaho fescue, bluebunch wheatgrass, prairie junegrass;
Bocker—bluebunch wheatgrass, Sandberg bluegrass, onespike oatgrass, ldaho
fescue

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Albee

0 to 14 inches—very dark grayish brown silt loam
14 to 38 inches—dark yellowish brown silt loam
38 inches—basalt

Properties and Qualities of Albee

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 5 inches
Hazard of erosion: Slight or moderate

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Slight or moderate

Contrasting Inclusions

¢ Anatone soils on intermounds or eroded mounds
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* Areas that have been leveled and excess rock removed by equipment; depth to rock
in these areas averages 10 to 20 inches

Major Use
Albee and Bocker—livestock grazing
Major Management Limitations

Albee and Bocker—water erosion, uneven ground
Bocker—available water capacity, depth to bedrock, cobbles on soil surface

General Management Considerations

Livestock grazing

* The bedrock in the Bocker soil restricts the rooting depth.

* The shallow depth of the Bocker soil limits the use of conventional fencing and
makes special design of fences necessary.

* Depth to bedrock limits the construction of water impoundments on the Bocker soil.

* The upper layer of the Bocker soil is saturated following snowmelt.

» Seeding areas of the Bocker soil that are in poor condition is difficult because of the
soil depth.

* Droughtiness of the Bocker soil may limit the success of seedings and the choice of
species for seedings.

* Erosion of the easily disturbed surface layer of the soils causes a change in the
range site and a loss in the potential for forage production.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

e Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

5—Analulu-Slicklog-Bluecanyon complex, 30 to 60
percent south slopes

Composition

Analulu and similar soils—30 percent
Slicklog and similar soils—30 percent
Bluecanyon and similar soils—30 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Analulu—south-facing convex backslopes; Slicklog—
south-facing concave backslopes; Bluecanyon—south-facing, narrow convex
backslopes

Landform: Mountains

Parent material: Analulu—colluvium and residuum derived from argillite and other
metasedimentary rock with an influence of volcanic ash in the upper part;
Slicklog—volcanic ash and colluvium derived from argillite, shale, or
conglomerate; Bluecanyon—colluvium and residuum derived from argillite and
other metasedimentary rock or metavolcanic rock

Elevation: 4,000 to 6,200 feet

Native plants: Analulu and Slicklog—Douglas fir, ponderosa pine, common
snowberry, shinyleaf spirea, pinegrass, elk sedge, heartleaf arnica;
Bluecanyon—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat
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Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 85 days

Typical Profile of Analulu

1 inch to O—partially decomposed grass, leaves, and moss

0 to 5 inches—very dark grayish brown gravelly fine sandy loam
5 to 21 inches—dark yellowish brown very gravelly loam

21 to 31 inches—brown very gravelly loam

31 inches—shale

Properties and Qualities of Analulu

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion: Severe

Typical Profile of Slicklog

1 inch to O—partially decomposed twigs and needles

0 to 6 inches—very dark brown gravelly loam

6 to 16 inches—very dark brown very gravelly loam

16 to 22 inches—very dark grayish brown gravelly loam

22 to 49 inches—very dark grayish brown very gravelly loam

49 to 60 inches—dark grayish brown extremely stony sandy loam

Properties and Qualities of Slicklog

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 40 to 60 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Severe

Typical Profile of Bluecanyon

0 to 5 inches—very dark brown very gravelly silt loam

5 to 13 inches—very dark grayish brown very gravelly loam
13 to 17 inches—dark brown very gravelly loam

17 inches—fractured argillite

Properties and Qualities of Bluecanyon

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Severe

Contrasting Inclusions

* Rock outcrop on backslopes
» Eastpine soils on middle backslopes



34 Soil Survey of

Major Uses

Analulu and Slicklog—timber production
Bluecanyon—livestock grazing

Major Management Limitations

Analulu and Slicklog—sheet and rill erosion, equipment limitation, soil compaction,
soil displacement, seedling mortality, plant competition, fire damage, puddling,
dustiness

Analulu—cut and fill erosion, windthrow

Bluecanyon—depth to bedrock, water erosion, cool winter temperatures

General Management Considerations

Livestock grazing

* The bedrock in the Bluecanyon soil restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover or litter protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the Analulu and Slicklog soils.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

» Erosion control measures are needed on the Analulu soil to reduce soil loss from
cut and fill slopes.

» Because of the depth to bedrock, trees on the Analulu soil may be blown down
when the soil is wet and winds are strong.

6—Analulu-Slicklog-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Analulu and similar soils—40 percent
Slicklog and similar soils—35 percent
Rock outcrop—10 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Analulu—south-facing convex backslopes; Slicklog—
south-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Mountains

Parent material: Analulu—colluvium and residuum derived from argillite and other
metasedimentary rock with an influence of volcanic ash in the upper part;
Slicklog—volcanic ash and colluvium derived from argillite, shale, or
conglomerate

Elevation: 4,000 to 6,200 feet

Native plants: Analulu and Slicklog—Douglas fir, ponderosa pine, common
snowberry, shinyleaf spirea, pinegrass, elk sedge, heartleaf arnica

Climatic factors:

Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 85 days

Typical Profile of Analulu

1 inch to O—partially decomposed grass, leaves, and moss

0 to 5 inches—very dark grayish brown gravelly fine sandy loam
5 to 21 inches—dark yellowish brown very gravelly loam

21 to 31 inches—brown very gravelly loam

31 inches—shale

Properties and Qualities of Analulu

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 2 inches

Hazard of erosion: Very severe

Typical Profile of Slicklog

1 inch to O—partially decomposed twigs and needles

0 to 6 inches—very dark brown gravelly loam

6 to 16 inches—very dark brown very gravelly loam

16 to 22 inches—very dark grayish brown gravelly loam

22 to 49 inches—very dark grayish brown very gravelly loam

49 to 60 inches—dark grayish brown extremely stony sandy loam

Properties and Qualities of Slicklog

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 40 to 60 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Very severe

Contrasting Inclusions

» Bluecanyon soils on convex backslopes
» Eastpine soils on middle backslopes
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Major Use
Analulu and Slicklog—timber production
Major Management Limitations

Analulu and Slicklog—sheet and rill erosion, equipment limitations, soil compaction,
soil displacement, seedling mortality, plant competition, fire damage, cut and fill
erosion, puddling, dustiness

Analulu—windthrow

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction of the soils, carefully choose the type of
equipment and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* Unsurfaced roads are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

» Because of the depth to bedrock, trees on the Analulu soil may be blown down
when the soil is wet and winds are strong.

* Rock outcrop forces yarding paths to converge, which increases the risk of erosion
throughout the unit.

7—Anatone-Bocker complex, 2 to 15 percent slopes
Composition

Anatone and similar soils—50 percent
Bocker and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—concave summits; Bocker—convex summits [(fig. 7)
Landform: Plateaus, structural benches
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Anatone—Ildaho fescue, bluebunch wheatgrass; Bocker—bluebunch
wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho fescue
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
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6 to 12 inches—dark brown very cobbly silty clay loam
12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Moderate

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Moderate

Contrasting Inclusions

* Rock outcrop scattered throughout and on shoulders
¢ Albee soils on remnant mounds

Major Use

Anatone and Bocker—livestock grazing

Figure 7.—Typical area of Anatone-Bocker complex, 2 to 15 percent slopes, on nonforested summit
in foreground. This area is above Big Canyon and Water Canyon.
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Major Management Limitations

Anatone and Bocker—available water capacity, depth to bedrock, water erosion
Anatone—stones on soil surface
Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Depth to bedrock limits the construction of water impoundments.

e Seeding areas that are in poor condition is difficult because of the soil depth and

stoniness.

The upper layer is saturated following snowmelt.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Livestock tend to graze in the less stony areas.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* The very stony upper layer of the Anatone soil restricts the operation of ground
seeding equipment.

8—Anatone-Bocker complex, 15 to 30 percent south
slopes
Composition

Anatone and similar soils—50 percent
Bocker and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing footslopes and concave backslopes;
Bocker—south-facing shoulders and convex backslopes

Landform: Plateaus, structural benches

Parent material: Loess and colluvium derived from basalt

Elevation: 3,400 to 5,000 feet

Native plants: Anatone—Ildaho fescue, bluebunch wheatgrass; Bocker—bluebunch
wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho fescue

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt
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Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Severe

Contrasting Inclusions

* Rock outcrop on shoulders
* Fivebit soils on footslopes

Major Use
Anatone and Bocker—livestock grazing
Major Management Limitations

Anatone and Bocker—available water capacity, depth to bedrock, water erosion
Anatone—stones on soil surface
Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth of the soils limits the use of conventional fencing and makes
special design of fences necessary.

* Depth to bedrock limits the construction of water impoundments.

e Seeding areas that are in poor condition is difficult because of the depth to bedrock
and the stones or cobbles in the soils.

* Erosion of the easily disturbed surface layer of the soils causes a change in the
range site and a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Livestock tend to graze in the less stony areas.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* The very stony upper layer of the Anatone soil restricts the operation of ground
seeding equipment.



40 Soil Survey of

9—Anatone-Bocker complex, 30 to 60 percent south
slopes

Composition

Anatone and similar soils—50 percent
Bocker and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing concave backslopes; Bocker—
south-facing convex backslopes
Landform: Hills and mountains
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Anatone—Ildaho fescue, bluebunch wheatgrass; Bocker—
bluebunch wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho fescue
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Contrasting Inclusions

¢ Klicker soils on concave backslopes
* Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
* Fivebit soils on convex backslopes

Major Use

Anatone and Bocker—livestock grazing
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Major Management Limitations

Anatone and Bocker—slope, available water capacity, depth to bedrock, water
erosion

Anatone—stones on soil surface

Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* Erosion of the easily disturbed surface layer of the soils causes a change in the
range site and a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock restricts the rooting depth.

* The shallow depth of the soils limits the use of conventional fencing and makes
special design of fences necessary.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

10—Anatone-Bocker-Fivebit complex, 0 to 15 percent
slopes

Composition

Anatone and similar soils—35 percent
Bocker and similar soils—30 percent
Fivebit and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—concave summits; Bocker—convex summits;
Fivebit—V-shaped drainageways on summits

Landform: Plateaus, structural benches

Parent material: Anatone and Bocker—loess and colluvium derived from basalt;
Fivebit—colluvium and residuum derived from basalt

Elevation: 3,400 to 5,800 feet

Native plants: Anatone—Ildaho fescue, bluebunch wheatgrass; Bocker—bluebunch
wheatgrass, Sandberg bluegrass, onespike oatgrass, ldaho fescue; Fivebit—
ponderosa pine, common snowberry, shinyleaf spirea, pinegrass, elk sedge,
heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 35 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone
Depth to bedrock: 10 to 20 inches
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Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Slight or moderate

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Slight or moderate

Typical Profile of Fivebit

0 to 4 inches—very dark grayish brown very gravelly sandy loam
4 to 9 inches—dark brown extremely gravelly sandy loam

9 to 15 inches—dark brown extremely gravelly sandy loam

15 to 19 inches—brown extremely gravelly sandy loam

19 inches—basalt

Properties and Qualities of Fivebit

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 1 inch
Hazard of erosion: Slight or moderate

Contrasting Inclusions

¢ Klicker soils on footslopes
e Harlow soils on shoulders

Major Uses

Anatone and Bocker—livestock grazing
Fivebit—timber production

Major Management Limitations

Anatone, Bocker, and Fivebit—depth to bedrock, permeability, water erosion, rock
fragments on and in soil surface, available water capacity, cool winter
temperatures

Fivebit—seedling mortality, windthrow, plant competition, dustiness

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Depth to bedrock limits the construction of water impoundments.

* The upper layer is saturated following snowmelt.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.
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* The very stony or extremely cobbly upper layer restricts the operation of ground
seeding equipment.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

e Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* Because the Fivebit soil is droughty, mortality of tree seedlings can be expected.
» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are firm when wet.

Unsurfaced roads and skid trails are dusty when dry.

11—Anatone-Bocker-Fivebit complex, 30 to 60 percent
south slopes

Composition

Anatone and similar soils—40 percent
Bocker and similar soils—25 percent
Fivebit and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing concave backslopes; Bocker—south-
facing convex backslopes; Fivebit—south-facing V-shaped drainageways on
backslopes

Landform: Canyons

Parent material: Anatone and Bocker—loess and colluvium derived from basalt;
Fivebit—colluvium and residuum derived from basalt

Elevation: 3,400 to 5,800 feet

Native plants: Anatone and Bocker—bluebunch wheatgrass, Idaho fescue, arrowleaf
balsamroot, buckwheat; Fivebit—ponderosa pine, common snowberry, shinyleaf
spirea, pinegrass, elk sedge, heartleaf arnica

Climatic factors:

Mean annual precipitation—17 to 35 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
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Permeability: Moderate
Available water capacity: About 2 inches
Hazard of erosion: Severe

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Typical Profile of Fivebit

0 to 4 inches—very dark grayish brown very gravelly sandy loam
4 to 9 inches—dark brown extremely gravelly sandy loam

9 to 15 inches—dark brown extremely gravelly sandy loam

15 to 19 inches—brown extremely gravelly sandy loam

19 inches—basalt

Properties and Qualities of Fivebit

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 1 inch
Hazard of erosion: Severe

Contrasting Inclusions

e Klicker soils on concave backslopes
* Harlow soils on convex backslopes
* Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes

Major Uses

Anatone and Bocker—livestock grazing
Fivebit—timber production

Major Management Limitations

Anatone, Bocker, and Fivebit—depth to bedrock, permeability, water erosion, slope,
available water capacity, cool winter temperatures

Fivebit—seedling mortality, windthrow, plant competition, sheet and rill erosion,
equipment limitation, soil displacement, fire damage, dustiness

General Management Considerations

Livestock grazing

* The bedrock in the Anatone and Bocker soils restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
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are firm and the preferred forage plants can withstand the grazing pressure.
* Droughtiness may limit the success of seedings and the choice of species for
broadcast seedings following natural fires of high intensity.

Timber production

* Because the Fivebit soil is droughty, mortality of tree seedlings can be expected.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

* Uncontrolled competing vegetation may retard reforestation.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads and skid trails are firm when wet.

» Unsurfaced roads and skid trails are dusty when dry.

12—Anatone-Cherrycreek-Imnaha complex, 30 to 60
percent north slopes

Composition

Anatone and similar soils—35 percent
Cherrycreek and similar soils—30 percent
Imnaha and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—north-facing convex backslopes; Cherrycreek—
north-facing concave backslopes; Imnaha—north-facing middle backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Cherrycreek and
Imnaha—mixed volcanic ash and loess over colluvium and residuum derived
from basalt

Elevation: 3,400 to 5,000 feet

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Cherrycreek and Imnaha—mallow ninebark, common snowberry,
rose, ldaho fescue, Saskatoon serviceberry

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
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Permeability: Moderate
Available water capacity: About 2 inches
Hazard of erosion: Severe

Typical Profile of Cherrycreek

0 to 9 inches—black very cobbly silt loam

9 to 28 inches—very dark grayish brown extremely cobbly silt loam
28 to 43 inches—brown extremely cobbly silt loam

43 to 53 inches—reddish brown extremely cobbly silt loam

53 inches—basalt

Properties and Qualities of Cherrycreek

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 35 to 50 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Severe

Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions

* Getaway soils on concave backslopes

* Bocker soils on convex backslopes

* Rock outcrop consisting of horizontal layers of exposed bedrock on shoulders and
small exposures of bedrock on convex backslopes

Major Use
Anatone, Cherrycreek, and Imnaha—livestock grazing
Major Management Limitations

Anatone, Cherrycreek, and Imnaha—water erosion, slope, cool winter temperatures
Anatone—depth to bedrock, very stony soil surface, available water capacity

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.
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* The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth of the Anatone soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Anatone soil causes a change in
the range site and a loss in the potential for forage production.

13—Anatone-Imnaha-Rock outcrop complex, 60 to 90
percent north slopes
Composition

Anatone and similar soils—40 percent
Imnaha, moist, and similar soils—35 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—north-facing convex backslopes; Imnaha—
north-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—north-facing backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Imnaha—
mixed volcanic ash and loess over colluvium and residuum derived from basalt

Elevation: 2,800 to 5,400 feet

Native plants: Anatone—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass;
Imnaha—mallow ninebark, common snowberry, rose, Idaho fescue, Saskatoon
serviceberry

Climatic factors:

Mean annual precipitation—17 to 25 inches
Mean annual air temperature—42 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha
Depth to bedrock: 20 to 40 inches
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Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Contrasting Inclusions

* Cherrycreek soils on concave backslopes
* Linecreek soils in V-shaped drainageways of backslopes
* Bocker soils on convex backslopes

Major Use
Anatone and Imnaha—livestock grazing
Major Management Limitations

Anatone, Imnaha, and Rock outcrop—slope
Anatone and Imnaha—water erosion, cool winter temperatures
Anatone—depth to bedrock, very stony soil surface, available water capacity

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

e Site disturbance, such as constructions of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth of the Anatone soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Anatone soil causes a change in
the range site and a loss in the potential for forage production.

14—Anatone-Kamela complex, 30 to 60 percent slopes
Composition

Anatone and similar soils—45 percent
Kamela and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—convex backslopes; Kamela—concave backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Kamela—
colluvium derived from basalt mixed with volcanic ash and loess in the upper part

Elevation: 3,000 to 6,200 feet; mapped on south-facing slopes at the higher elevations
and north-facing slopes at the lower elevations

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Kamela—grand fir, Douglas fir, ponderosa pine, elk sedge, pinegrass,
heartleaf arnica
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Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Typical Profile of Kamela

1 inch to O—partially decomposed needles and twigs
0 to 8 inches—dark yellowish brown gravelly loam

8 to 22 inches—dark brown very cobbly loam

22 inches—basalt

Properties and Qualities of Kamela

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 4 inches

Hazard of erosion: Severe

Contrasting Inclusions

e Klicker soils on south-facing concave backslopes
e Getaway soils on north-facing backslopes

* Bocker soils on convex backslopes

e Olot soils on middle backslopes

Major Uses

Anatone—livestock grazing
Kamela—timber production

Major Management Limitations

Anatone and Kamela—slope, water erosion, cool winter temperatures

Anatone—depth to bedrock, very stony soil surface, available water capacity

Kamela—sheet and rill erosion, cut and fill erosion, equipment limitations, soil
compaction, soil displacement, seedling mortality, windthrow, plant competition,
fire damage, puddling, dustiness

General Management Considerations

Livestock grazing

* The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.
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* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the Kamela soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

* Uncontrolled competing vegetation may retard reforestation.

* Unsurfaced roads are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

15—Anatone-Klicker-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Anatone and similar soils—50 percent
Klicker and similar soils—30 percent
Rock outcrop—10 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Anatone—south-facing convex backslopes; Klicker—south-facing
concave backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
south-facing backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Klicker—loess
and colluvium derived from basalt with an influence of volcanic ash in the upper
part

Elevation: 4,000 to 6,200 feet

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Klicker—ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica

Climatic factors:

Mean annual precipitation—17 to 30 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
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6 to 12 inches—dark brown very cobbly silty clay loam
12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe

Typical Profile of Klicker

1 inch to 0—mostly undecomposed pine needles

0 to 3 inches—very dark grayish brown stony silt loam

3 to 10 inches—dark brown cobbly silt loam

10 to 18 inches—dark brown very cobbly silty clay loam

18 to 24 inches—dark brown extremely cobbly silty clay loam
24 inches—basalt

Properties and Qualities of Klicker

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 3 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Bocker soils on convex backslopes
* Fivebit soils on middle backslopes

Major Uses

Anatone—livestock grazing
Klicker—timber production

Major Management Limitations

Anatone, Klicker, and Rock outcrop—slope

Anatone and Klicker—water erosion, depth to bedrock, available water capacity,
stones on soil surface

Klicker—equipment operability, permeability, soil compaction, droughtiness, seedling
mortality, cut and fill erosion, soil displacement, plant competition, fire damage,
windthrow

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth of the soil limits the use of conventional fencing and makes
special design of fences necessary.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* Droughtiness may limit the success of seedings and the choice of species for
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broadcast seedings following natural fires of high intensity.
* Cool soil temperatures and a short growing season limit the period of plant growth.

Timber production

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

The soil is susceptible to being pushed from its natural position during equipment

operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion throughout the unit.

* Rock outcrop can make tree planting difficult.

» Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layers. Skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

16—Anatone-Linecreek-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Anatone and similar soils—50 percent
Linecreek and similar soils—25 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing convex backslopes; Linecreek—south-
facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Linecreek—
colluvium derived from basalt with a mixture of volcanic ash and loess in the
upper part

Elevation: 4,000 to 5,800 feet

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Linecreek—Douglas fir, ponderosa pine, mallow ninebark, common
snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica

Climatic factors:

Mean annual precipitation—17 to 35 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam



Wallowa County Area, Oregon 53

3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam
12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Typical Profile of Linecreek

0 to 9 inches—very dark grayish brown extremely cobbly loam

9 to 22 inches—very dark grayish brown extremely gravelly fine sandy loam
22 to 35 inches—dark grayish brown extremely gravelly fine sandy loam

35 to 50 inches—yellowish brown extremely cobbly fine sandy loam

50 to 61 inches—brown extremely gravelly loam

Properties and Qualities of Linecreek

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 20 to 40 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 11 inches

Hazard of erosion: Very severe

Contrasting Inclusions

* Bocker soils on convex backslopes
e Klicker soils on middle backslopes
* Tolo soils on footslopes and lower backslopes

Major Uses

Anatone—livestock grazing
Linecreek—timber production

Major Management Limitations

Anatone, Linecreek, and Rock outcrop—slope

Anatone and Linecreek—water erosion

Anatone—depth to bedrock, very stony soil surface, available water capacity, cool
winter temperatures, stability

Linecreek—sheet and rill erosion, cut and fill erosion, equipment limitations, soil
displacement, dustiness, seedling mortality, plant competition, fire damage

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Droughtiness may limit the success of seedings and the choice of species for
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broadcast seedings following natural fires of high intensity.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

» Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion throughout the unit.

* Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

 Surface rock fragments make tree planting difficult.

» Unsurfaced roads are firm when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

17—Anatone-Olot complex, 30 to 60 percent south slopes
Composition

Anatone and similar soils—50 percent
Olot and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing convex backslopes; Olot—south-facing
concave backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Olot—volcanic
ash over colluvium and residuum derived from basalt

Elevation: 4,000 to 5,500 feet

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass;
Olot—Douglas fir, grand fir, western larch, scattered ponderosa pine

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt
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Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Typical Profile of Olot

1 inch to 0—mostly undecomposed pine needles and twigs
0 to 2 inches—very dark grayish brown silt loam

2 to 6 inches—dark brown silt loam

6 to 19 inches—brown silt loam

19 to 23 inches—dark brown very cobbly silt loam

23 to 36 inches—dark brown extremely cobbly silty clay loam
36 inches—basalt

Properties and Qualities of Olot

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash mantle: Extends to depth of 14 to 20 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and moderately slow in the lower part
Available water capacity: About 5 inches

Hazard of erosion: Severe

Contrasting Inclusions

Bocker soils on convex backslopes

Harlow soils on concave backslopes

Klicker soils on adjacent south-facing backslopes and narrow transition areas
between the Anatone and Olot soils

Rock outcrop on shoulders and convex backslopes

Major Uses

Anatone—livestock grazing
Olot—timber production

Major Management Limitations

Olot and Anatone—water erosion, slope
Anatone—depth to bedrock, available water capacity, very stony soil surface
Olot—soil compaction, seedling mortality, plant competition, windthrow, dustiness

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and

a loss in the potential for forage production.

Cool soil temperatures and a short growing season limit the period of plant

growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is

firm and the preferred forage plants can withstand the grazing pressure.

Droughtiness may limit the success of seedings and the choice of species for

broadcast seedings following natural fires of high intensity.
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Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

18—Anatone-Rock outcrop-Clearline complex, 60 to 90
percent south slopes

Composition

Anatone and similar soils—45 percent
Rock outcrop—25 percent

Clearline and similar soils—15 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing convex backslopes; Rock outcrop
(horizontal layers of exposed bedrock)—south-facing backslopes; Clearline—
south-facing concave backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Clearline—
volcanic ash, loess, and colluvium derived from basalt

Elevation: 4,000 to 5,500 feet

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Clearline—bluebunch wheatgrass, Idaho fescue

Climatic factors:

Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Typical Profile of Clearline

0 to 4 inches—very dark grayish brown very gravelly silt loam

4 to 16 inches—very dark grayish brown very gravelly silt loam
16 to 26 inches—dark brown very gravelly fine sandy loam

26 to 36 inches—yellowish brown very gravelly fine sandy loam
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36 to 42 inches—dark yellowish brown very cobbly loam
42 to 55 inches—brown very cobbly loam
55 inches—basalt

Properties and Qualities of Clearline

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 40 to 50 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 7 inches

Hazard of erosion: Very severe

Contrasting Inclusions

* Imnaha soils on concave backslopes
* Bocker soils on convex backslopes
¢ Klicker soils on concave backslopes

Major Use
Anatone and Clearline—livestock grazing
Major Management Limitations

Anatone, Rock outcrop, and Clearline—slope
Anatone and Clearline—water erosion, cool winter temperatures
Anatone—depth to bedrock, water erosion, available water capacity

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth of the Anatone soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Anatone soil causes a change in
the range site and a loss in the potential for forage production.

19—Anatone-Rock outcrop-Fivebit complex, 60 to 90
percent south slopes

Composition

Anatone and similar soils—40 percent
Rock outcrop—25 percent

Fivebit and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Anatone—south-facing convex backslopes; Rock outcrop
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(horizontal layers of exposed bedrock)—south-facing backslopes; Fivebit—
south-facing concave backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Fivebit—
colluvium and residuum derived from basalt

Elevation: 2,800 to 5,800 feet

Native plants: Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Fivebit—ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 35 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Typical Profile of Fivebit

0 to 4 inches—very dark grayish brown very gravelly sandy loam
4 to 9 inches—dark brown extremely gravelly sandy loam

9 to 15 inches—dark brown extremely gravelly sandy loam

15 to 19 inches—brown extremely gravelly sandy loam

19 inches—basalt

Properties and Qualities of Fivebit

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow
Available water capacity: About 1 inch
Hazard of erosion: Very severe

Contrasting Inclusions

* Bocker soils on convex backslopes
* Imnaha soils on concave backslopes
¢ Klicker soils on concave backslopes

Major Uses

Anatone—livestock grazing
Fivebit—timber production

Major Management Limitations

Anatone, Rock outcrop, and Fivebit—slope
Anatone and Fivebit—water erosion, depth to bedrock, slope, available water
capacity, cool winter temperatures, stability
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Anatone—very stony soil surface

Fivebit—sheet and rill erosion, cut and fill erosion, equipment limitations, soil
displacement, seedling mortality, windthrow, plant competition, fire damage,
puddling, dustiness

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Droughtiness may limit the success of seedings and the choice of species for

broadcast seedings following natural fires of high intensity.

Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based
equipment.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion throughout the unit.

» Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

 Surface rock fragments make tree planting difficult.

» Unsurfaced roads are firm when wet.

» Unsurfaced roads and skid trails are dusty when dry.

20—Anatone-Rock outcrop-Imnaha complex, 60 to 90
percent north slopes

Composition

Anatone and similar soils—40 percent
Rock outcrop—25 percent

Imnaha and similar soils—20 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Anatone—north-facing convex backslopes; Rock outcrop
(horizontal layers of exposed bedrock)—north-facing backslopes; Imnaha—
north-facing concave backslopes

Landform: Canyons

Parent material: Anatone—loess and colluvium derived from basalt; Imnaha—
mixed volcanic ash and loess over colluvium and residuum derived from basalt

Elevation: 2,800 to 5,400 feet

Native plants: Anatone—Ildaho fescue, bluebunch wheatgrass, Sandberg bluegrass;
Imnaha—Idaho fescue, bluebunch wheatgrass

Climatic factors:

Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Contrasting Inclusions

* Cherrycreek soils on concave backslopes
* Linecreek soils in V-shaped drainageways on concave backslopes
* Bocker soils on convex backslopes

Major Use
Anatone and Imnaha—livestock grazing
Major Management Limitations

Anatone, Imnaha, and Rock outcrop—slope
Anatone and Imnaha—water erosion, cool winter temperatures
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Anatone—depth to bedrock, very stony soil surface, available water capacity
General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* The bedrock in the Anatone soil restricts the rooting depth.

* The shallow depth of the Anatone soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Anatone soil causes a change in
the range site and a loss in the potential for forage production.

21—Balm-Catherine complex, 0 to 3 percent slopes
Composition

Balm and similar soils—50 percent
Catherine and similar soils—40 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Balm and Catherine—nearly level areas adjacent to meander
channels
Landform: Flood plains
Parent material: Stratified mixed alluvium
Elevation: 2,700 to 3,400 feet
Native plants: Tufted hairgrass, sedge, rush, bluegrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile of Balm

0 to 3 inches—very dark gray very fine sandy loam

3 to 15 inches—very dark grayish brown very fine sandy loam
15 to 19 inches—very dark grayish brown fine sandy loam

19 to 27 inches—dark grayish brown fine sandy loam

27 to 61 inches—multicolored very gravelly loamy sand

Properties and Qualities of Balm

Depth to bedrock: More than 60 inches

Depth to very gravelly sandy layer: 20 to 35 inches

Drainage class: Somewhat poorly drained

Depth to water table (apparent): 1 to 2 feet in January through June
Permeability: Moderate in the upper part and rapid in the lower part
Available water capacity: About 6 inches

Frequency of flooding: Rare in December through May

Hazard of erosion: Slight

Typical Profile of Catherine

0 to 6 inches—very dark gray silt loam
6 to 22 inches—very dark brown silt loam
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22 to 28 inches—very dark gray silt loam

28 to 41 inches—dark grayish brown, mottled silt loam

41 to 46 inches—dark grayish brown silty clay loam

46 to 60 inches—dark grayish brown very gravelly loamy coarse sand

Properties and Qualities of Catherine

Depth to bedrock: More than 60 inches

Depth to stratified very gravelly layer: 40 to 60 inches

Drainage class: Somewhat poorly drained

Depth to water table (apparent): 1.5 to 3.0 feet in December through June
Permeability: Moderate

Available water capacity: About 11 inches

Frequency of flooding: Occasional in December through May

Hazard of erosion: Slight

Contrasting Inclusions

Hershal soils in depressions on lower flood plains
Snow soils on slightly higher terraces

Veazie and Voats soils on lower flood plains
Endoaquolls in depressions on outwash terraces

Major Use
Balm and Catherine—hay and pasture
Major Management Limitations
Balm and Catherine—high water table, flooding, depth to very gravelly sandy layers
General Management Considerations

Hay and pasture

* Periods of inundation may damage new seedlings, increase the chance of winterkill,
and limit the choice of species for range seedings.

e Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm.

* The potential for seepage limits construction of water impoundments.

22—Bittercreek-Mippon complex, 0 to 3 percent slopes
Composition

Bittercreek and similar soils—65 percent
Mippon and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Bittercreek—old stream meander channels; Mippon—convex
rises

Landform: Flood plains

Parent material: Bittercreek—mixed alluvium with an influence of volcanic ash in the
upper part; Mippon—mixed alluvium

Elevation: 3,100 to 3,700 feet

Native plants: Bittercreek—tufted hairgrass, sedges, rushes; Mippon—Engelmann
spruce, black cottonwood, ponderosa pine, Rocky Mountain juniper, willow, birch,
rose, sedge
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Climatic factors:
Mean annual precipitation—18 to 40 inches
Mean annual air temperature—41 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Bittercreek

0 to 11 inches—very dark brown, mottled silt loam

11 to 19 inches—dark grayish brown, mottled very fine sandy loam
19 to 39 inches—dark grayish brown, mottled very cobbly loamy sand
39 to 60 inches—multicolored extremely cobbly loamy coarse sand

Properties and Qualities of Bittercreek

Depth to bedrock: More than 60 inches

Depth to very cobbly sandy layer: 15 to 30 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 20 inches
Drainage class: Poorly drained

Depth to water table (apparent): 0.5 to 1.5 feet in February through July
Permeability: Moderate in the upper part and rapid in the lower part
Available water capacity: About 6 inches

Frequency of flooding: Rare in February through April

Hazard of erosion: Slight

Typical Profile of Mippon

2 inches to O—partially decomposed roots, twigs, and needles

0 to 3 inches—very dark grayish brown loam

3 to 6 inches—very dark grayish brown very fine sandy loam

6 to 10 inches—very dark grayish brown fine sandy loam

10 to 21 inches—dark brown extremely gravelly loamy sand

21 to 60 inches—very dark grayish brown extremely cobbly loamy coarse sand

Properties and Qualities of Mippon

Depth to bedrock: More than 60 inches

Depth to extremely gravelly layer: 10 to 20 inches

Drainage class: Moderately well drained

Depth to water table (apparent): 3 to 5 feet in February through April
Permeability: Moderate

Available water capacity: About 3 inches

Frequency of flooding: Rare in February through April

Hazard of erosion: Slight

Contrasting Inclusions

* Endoaquolls in old stream meander channels
e Hapludolls on adjacent fan terraces

Major Uses

Bittercreek—livestock grazing, wildlife habitat|(fig. 8)
Mippon—timber production, wildlife habitat

Major Management Limitations

Bittercreek—high water table, rare flooding, frost heaving, depth to the very cobbly
layer
Mippon—rare flooding, soil compaction, depth to the extremely gravelly layer, high
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Figure 8.—Typical area of Bittercreek-Mippon complex, 0 to 3 percent slopes, in foreground. This
area is used for livestock grazing and wildlife habitat. It is at the mouth of Bear Creek.

water table, available water capacity, permeability, seedling mortality, plant
competition, windthrow

General Management Considerations

Livestock grazing

* Wetness of the soil during the growing season may damage new seedlings and
limit the choice of species for range seedings.

* A seasonal high water table increases the amount of moisture in the soil.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* Because of the high potential for frost action, there is a risk of winterkill and
seedling damage.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* In some areas, larger trees may obtain additional moisture by extending roots into
adjacent areas of the Bittercreek soil.

e Because of the sandy lower layers, trees may be blown down when the soil is wet
and winds are strong.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

Wildlife habitat
e Grazing should be regulated to leave adequate nesting cover for waterfowl.
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23—Bocker extremely cobbly silt loam, 2 to 8 percent
slopes
Composition

Bocker and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gullies and other eroded positions on summits
Landform: Plateaus, structural benches
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Bluebunch wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho
fescue
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Soil Properties and Qualities

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Slight or moderate

Contrasting Inclusions

e Rubble land in drainageways
* Anatone soils scattered throughout

Major Use
Livestock grazing
Major Management Limitations
Depth to bedrock, available water capacity, cobbles on soil surface, water erosion
General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

Depth to bedrock limits the construction of water impoundments.

Seeding areas that are in poor condition is difficult because of the soil depth or
cobbles, or both.

The upper layer is saturated following snowmelt.

Droughtiness may limit the success of seedings and the choice of species for
seedings.



66 Soil Survey of

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

24—Bocker-Anatone-Rock outcrop complex, 2 to 15
percent slopes
Composition

Bocker and similar soils—60 percent
Anatone and similar soils—15 percent
Rock outcrop—10 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Bocker—convex summits; Anatone—concave summits;
Rock outcrop—scattered throughout and near shoulders
Landform: Plateaus, structural benches
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,500 feet
Native plants: Bocker and Anatone—Ildaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Slight or moderate

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Slight or moderate

Contrasting Inclusions

¢ Albee soils on remnant mounds of summits
¢ Fivebit soils in concave areas of summits
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Major Use
Bocker and Anatone—livestock grazing
Major Management Limitations

Bocker and Anatone—short growing season, cool winter temperatures, depth to
bedrock, permeability, water erosion, available water capacity
Anatone—very stony soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Depth to bedrock limits the construction of water impoundments.

* The upper layer is saturated following snowmelt.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

e Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* The very stony upper layer of the Anatone soil restricts the operation of ground
seeding equipment.

25—Bocker-Anatone-Rock outcrop complex, 15 to 30
percent slopes
Composition

Bocker and similar soils—60 percent
Anatone and similar soils—15 percent
Rock outcrop—10 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Bocker—shoulders and convex backslopes; Anatone—
footslopes and concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—scattered throughout and near shoulders

Landform: Plateaus, structural benches

Parent material: Loess and colluvium derived from basalt

Elevation: 3,400 to 5,500 feet

Native plants: Bocker and Anatone—bluebunch wheatgrass, Idaho fescue, arrowleaf
balsamroot, buckwheat

Climatic factors:

Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
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2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Contrasting Inclusions

* Imnaha soils on footslopes and concave backslopes
* Albee soils on footslopes

Major Use
Bocker and Anatone—livestock grazing
Major Management Limitations

Bocker, Anatone, Rock outcrop—slope

Bocker and Anatone—cool winter temperatures, depth to bedrock, permeability,
water erosion, available water capacity

Anatone—very stony soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The upper layer is saturated following snowmelt.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

e Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.
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e Livestock tend to graze in the less stony areas.
* The very stony upper layer of the Anatone soil restricts the operation of ground
seeding equipment.

26—Bocker-Clearline-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Bocker and similar soils—50 percent
Clearline and similar soils—20 percent
Rock outcrop—20 percent

Contrasting inclusions—10 percent

Setting

Landscape position: Bocker—south-facing convex backslopes; Clearline—south-
facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Bocker—Iloess and colluvium derived from basalt; Clearline—
volcanic ash, loess, and colluvium derived from basalt

Elevation: 4,000 to 5,500 feet

Native plants: Bocker—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,

buckwheat; Clearline—bluebunch wheatgrass, Idaho fescue
Climatic factors:

Mean annual precipitation—17 to 30 inches

Mean annual air temperature—42 to 45 degrees F

Frost-free period—70 to 100 days

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Very severe

Typical Profile of Clearline

0 to 4 inches—very dark grayish brown very gravelly silt loam

4 to 16 inches—very dark grayish brown very gravelly silt loam
16 to 26 inches—dark brown very gravelly fine sandy loam

26 to 36 inches—yellowish brown very gravelly fine sandy loam
36 to 42 inches—dark yellowish brown very cobbly loam

42 to 55 inches—brown very cobbly loam

55 inches—basalt

Properties and Qualities of Clearline

Depth to bedrock: 40 to 60 inches
Thickness of volcanic ash influence: Extends to a depth of 40 to 50 inches
Drainage class: Well drained
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Permeability: Moderate
Available water capacity: About 7 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Imnaha soils on concave footslopes
* Anatone soils on backslopes
¢ Klicker soils on concave backslopes

Major Use
Bocker and Clearline—livestock grazing
Major Management Limitations

Bocker, Clearline, Rock outcrop—slope
Bocker and Clearline—water erosion, cool winter temperatures
Bocker—depth to bedrock, available water capacity

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock in the Bocker soil restricts the rooting depth.

* The shallow depth of the Bocker soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Bocker soil causes a change in
the range site and a loss in the potential for forage production.

27—Bocker-Imnaha-Rock outcrop complex, 30 to 60
percent south slopes

Composition

Bocker and similar soils—40 percent
Imnaha and similar soils—30 percent
Rock outcrop—15 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Bocker—south-facing convex backslopes; Imnaha—south-facing
concave backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
south-facing backslopes

Landform: Canyons

Parent material: Bocker—loess and colluvium derived from basalt; Imnaha—mixed
volcanic ash and loess over colluvium and residuum derived from basalt

Elevation: 4,000 to 5,500 feet

Native plants: Bocker—bluebunch wheatgrass, Idaho fescue, arrowleaf balsamroot,
buckwheat; Imnaha—bluebunch wheatgrass, Idaho fescue
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Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Severe

Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions

e Klicker soils on concave backslopes
* Anatone soils on middle backslopes

Major Use
Bocker and Imnaha—livestock grazing
Major Management Limitations

Bocker, Imnaha, and Rock outcrop—slope
Bocker and Imnaha—water erosion, cool winter temperatures
Bocker—depth to bedrock, available water capacity

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* The bedrock in the Bocker soil restricts the rooting depth.

* The shallow depth of the Bocker soil limits the use of conventional fencing and
makes special design of fences necessary.
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* Erosion of the easily disturbed surface layer of the Bocker soil causes a change in
the range site and a loss in the potential for forage production.

28—Bridgewater extremely stony sandy loam, 0 to 15
percent slopes

Composition

Bridgewater and similar soils—90 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Flood plains and alluvial fans adjacent to streams or rivers
Landform: Canyons
Parent material: Stratified mixed alluvium
Elevation: 800 to 1,000 feet
Native plants: Willow, basin wildrye, cottonwood, alder, sedge, hawthorn, rose,
rush
Climatic factors:
Mean annual precipitation—12 to 14 inches
Mean annual air temperature—50 to 52 degrees F
Frost-free period—135 to 150 days

Typical Profile

0 to 8 inches—very dark brown extremely stony sandy loam
8 to 30 inches—very dark grayish brown extremely cobbly sandy loam
30 to 60 inches—very dark grayish brown extremely cobbly loamy sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to extremely cobbly sandy layer: 20 to 40 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 3 inches

Frequency of flooding: Occasional in January through May
Hazard of erosion: Slight or moderate

Contrasting Inclusions
* Riverwash along the Snake and Grande Ronde Rivers
Major Use
Livestock grazing
Major Management Limitations

Flooding, stoniness of the surface, available water capacity, seepage, depth to
extremely cobbly and sandy layers

General Management Considerations

Livestock grazing
* Periods of inundation may damage new seedlings, increase the chance of winterkill,
and limit the choice of species for range seedings.



Wallowa County Area, Oregon 73

* Heavy season-long grazing in riparian areas may decrease the abundance of
plants that help to stabilize streambanks and moderate water temperatures.
Livestock tend to graze in the less stony areas.

The extremely stony upper layer restricts the operation of ground seeding
equipment.

Droughtiness may limit the success of seedings and the choice of species for
seedings.

Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.

* The risk of seepage limits construction of water impoundments.

* The low annual precipitation limits forage production.

29—Btree-Flycreek complex, 15 to 30 percent north
slopes

Composition

Btree and similar soils—45 percent
Flycreek and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Btree—north-facing footslopes and concave backslopes;
Flycreek—north-facing shoulders and convex backslopes

Landform: Canyons

Parent material: Volcanic ash over colluvium and residuum derived from acidic tuff

Elevation: 3,600 to 5,400 feet

Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile of Btree

1 inch to O—partially decomposed twigs and needles
0 to 7 inches—brown silt loam

7 to 17 inches—dark yellowish brown loam

17 to 22 inches—brown cobbly loam

22 to 31 inches—dark brown very cobbly clay

31 to 42 inches—dark brown very gravelly clay

42 inches—soft tuff

Properties and Qualities of Btree

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Depth to claypan: 14 to 25 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
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Available water capacity: About 9 inches
Hazard of erosion: Severe
Shrink-swell potential: High in the claypan

Typical Profile of Flycreek

3 inches to 0—partially decomposed moss, needles, and twigs
0 to 6 inches—very dark grayish brown silt loam

6 to 17 inches—brown silt loam

17 to 20 inches—dark yellowish brown gravelly clay loam

20 to 31 inches—dark yellowish brown gravelly clay

31 to 35 inches—brown gravelly clay loam

35 inches—weathered acidic basalt

Properties and Qualities of Flycreek

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash mantle: Extends to depth of 14 to 22 inches
Depth to claypan: 14 to 22 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Contrasting Inclusions

* Flyvalley soils on shoulders
* Geisercreek soils on footslopes
* Anatone soils on convex backslopes and shoulders

Major Use
Btree and Flycreek—timber production
Major Management Limitations

Btree and Flycreek—depth to claypan, sheet and rill erosion, cut and fill erosion, soil
compaction, plant competition, puddling, dustiness

Btree—soil displacement

Flycreek—windthrow

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

e The Btree soil is susceptible to being pushed from its natural position during
equipment operations.

* Because of the depth to bedrock, trees on the Flycreek soil may be blown down
when the soil is wet and winds are strong.
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30—Btree-Flycreek complex, 30 to 60 percent north
slopes
Composition

Btree and similar soils—45 percent
Flycreek and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Btree—north-facing concave backslopes; Flycreek—
north-facing convex backslopes

Landform: Canyons

Parent material: Volcanic ash over colluvium and residuum derived from acidic
tuff

Elevation: 3,600 to 5,400 feet

Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile of Btree

1 inch to O—partially decomposed twigs and needles
0 to 7 inches—brown silt loam

7 to 17 inches—dark yellowish brown loam

17 to 22 inches—brown cobbly loam

22 to 31 inches—dark brown very cobbly clay

31 to 42 inches—dark brown very gravelly clay

42 inches—soft tuff

Properties and Qualities of Btree

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Depth to claypan: 14 to 25 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Typical Profile of Flycreek

3 inches to O—partially decomposed moss, needles, and twigs
0 to 6 inches—very dark grayish brown silt loam

6 to 17 inches—brown silt loam

17 to 20 inches—dark yellowish brown gravelly clay loam

20 to 31 inches—dark yellowish brown gravelly clay

31 to 35 inches—brown gravelly clay loam

35 inches—weathered acidic basalt
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Properties and Qualities of Flycreek

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash mantle: Extends to depth of 14 to 22 inches
Depth to claypan: 14 to 22 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Contrasting Inclusions

* Flyvalley soils on convex backslopes
» Geisercreek soils on footslopes
* Anatone soils on convex backslopes

Major Use
Btree and Flycreek—timber production
Major Management Limitations

Btree and Flycreek—depth to claypan, sheet and rill erosion, cut and fill erosion, soll
compaction, soil displacement, plant competition, puddling, dustiness
Flycreek—windthrow

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads are soft and sticky when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Because of the depth to bedrock, trees on the Flycreek soil may be blown down
when the soil is wet and winds are strong.

31—Btree-Flycreek-Anatone complex, 30 to 60 percent
north slopes

Composition

Btree and similar soils—30 percent
Flycreek and similar soils—30 percent
Anatone and similar soils—30 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Btree—north-facing concave backslopes; Flycreek—north-facing
convex backslopes; Anatone—narrow north-facing convex backslopes
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Landform: Canyons

Parent material: Btree and Flycreek—volcanic ash over colluvium and residuum
derived from acidic tuff; Anatone—loess and colluvium derived from basalt

Elevation: 3,600 to 5,400 feet

Native plants: Btree and Flycreek—grand fir, Douglas fir, Engelmann spruce, western
larch, longtube twinflower, big huckleberry, prince's pine, sedge, western
rattlesnake plantain, sidebells shinleaf; Anatone—Idaho fescue, bluebunch
wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile of Btree

1 inch to O—partially decomposed twigs and needles
0 to 7 inches—brown silt loam

7 to 17 inches—dark yellowish brown loam

17 to 22 inches—brown cobbly loam

22 to 31 inches—dark brown very cobbly clay

31 to 42 inches—dark brown very gravelly clay

42 inches—soft tuff

Properties and Qualities of Btree

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Depth to claypan: 14 to 25 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Typical Profile of Flycreek

3 inches to O—partially decomposed moss, needles, and twigs
0 to 6 inches—very dark grayish brown silt loam

6 to 17 inches—brown silt loam

17 to 20 inches—dark yellowish brown gravelly clay loam

20 to 31 inches—dark yellowish brown gravelly clay

31 to 35 inches—brown gravelly clay loam

35 inches—weathered acidic basalt

Properties and Qualities of Flycreek

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash mantle: Extends to depth of 14 to 22 inches
Depth to claypan: 14 to 22 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
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3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam
12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Contrasting Inclusions

* Flyvalley soils on convex backslopes
» Geisercreek soils on footslopes

Major Uses

Btree and Flycreek—timber production
Anatone—livestock grazing

Major Management Limitations

Btree and Flycreek—depth to claypan, sheet and rill erosion, cut and fill erosion,
equipment limitations, soil compaction, soil displacement, plant competition,
puddling, dustiness

Flycreek—windthrow

Anatone—depth to bedrock, water erosion, cool winter temperatures

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads are soft and sticky when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

* Because of the depth to bedrock, trees on the Flycreek soil may be blown down
when the soil is wet and winds are strong.
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32—Btree-Flycreek-Anatone complex, 60 to 90 percent
north slopes
Composition

Btree and similar soils—30 percent
Flycreek and similar soils—30 percent
Anatone and similar soils—30 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Btree—north-facing concave backslopes; Flycreek—north-facing
convex backslopes; Anatone—north-facing narrow convex backslopes

Landform: Canyons

Parent material: Btree and Flycreek—volcanic ash over colluvium and residuum
derived from acidic tuff; Anatone—loess and colluvium derived from basalt

Elevation: 3,600 to 5,400 feet

Native plants: Btree and Flycreek—grand fir, Douglas fir, Engelmann spruce, western
larch, longtube twinflower, big huckleberry, prince's pine, sedge, western
rattlesnake plantain, sidebells shinleaf; Anatone—Idaho fescue, bluebunch
wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile of Btree

1 inch to O—partially decomposed twigs and needles
0 to 7 inches—brown silt loam

7 to 17 inches—dark yellowish brown loam

17 to 22 inches—brown cobbly loam

22 to 31 inches—dark brown very cobbly clay

31 to 42 inches—dark brown very gravelly clay

42 inches—soft tuff

Properties and Qualities of Btree

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Depth to claypan: 14 to 25 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Very severe

Shrink-swell potential: High in the claypan

Typical Profile of Flycreek

3 inches to O—partially decomposed moss, needles, and twigs
0 to 6 inches—very dark grayish brown silt loam

6 to 17 inches—brown silt loam

17 to 20 inches—dark yellowish brown gravelly clay loam

20 to 31 inches—dark yellowish brown gravelly clay



80 Soil Survey of

31 to 35 inches—brown gravelly clay loam
35 inches—weathered acidic basalt

Properties and Qualities of Flycreek

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash mantle: Extends to depth of 14 to 22 inches
Depth to claypan: 14 to 22 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Very severe

Shrink-swell potential: High in the claypan

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Flyvalley soils on convex backslopes
* Geisercreek soils on footslopes

Major Uses

Btree and Flycreek—timber production
Anatone—livestock grazing

Major Management Limitations

Btree and Flycreek—depth to claypan, sheet and rill erosion, cut and fill erosion,
equipment limitations, soil compaction, soil displacement, plant competition,
puddling, dustiness

Flycreek—windthrow

Anatone—depth to bedrock, water erosion, cool winter temperatures, slope stability

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.
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Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Uncontrolled competing vegetation may retard reforestation.

* Unsurfaced roads are soft and sticky when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

» Because of the depth to bedrock, trees on the Flycreek soil may be blown down
when the soil is wet and winds are strong.

33—Btree-Klicker-Anatone complex, 60 to 90 percent
slopes
Composition

Btree and similar soils—40 percent
Klicker and similar soils—30 percent
Anatone and similar soils—20 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Btree—north-facing concave backslopes; Klicker—south-facing
concave backslopes; Anatone—south-facing convex backslopes

Landform: Canyons

Parent material: Btree—volcanic ash over colluvium and residuum derived from
acidic tuff; Klicker—loess and colluvium derived from basalt with an influence
of volcanic ash in the upper part; Anatone—loess and colluvium derived from
basalt

Elevation: 3,750 to 4,600 feet

Native plants: Btree—grand fir, Douglas fir, Engelmann spruce, western larch,
longtube twinflower, big huckleberry, prince's pine, sedge, western rattlesnake
plantain, sidebells shinleaf; Klicker—ponderosa pine, common snowberry,
shinyleaf spirea, pinegrass, elk sedge, heartleaf arnica; Anatone—Idaho fescue,
bluebunch wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile of Btree

1 inch to O—partially decomposed twigs and needles
0 to 7 inches—brown silt loam

7 to 17 inches—dark yellowish brown loam

17 to 22 inches—brown cobbly loam

22 to 31 inches—dark brown very cobbly clay

31 to 42 inches—dark brown very gravelly clay

42 inches—soft tuff
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Properties and Qualities of Btree

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Depth to claypan: 14 to 25 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Very severe

Shrink-swell potential: High in the claypan

Typical Profile of Klicker

1 inch to 0—mostly undecomposed pine needles

0 to 3 inches—very dark grayish brown stony silt loam

3 to 10 inches—dark brown cobbly silt loam

10 to 18 inches—dark brown very cobbly silty clay loam

18 to 24 inches—dark brown extremely cobbly silty clay loam
24 inches—basalt

Properties and Qualities of Klicker

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 3 inches
Hazard of erosion: Very severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Flycreek soils on north-facing concave backslopes
e Kamela soils on south-facing concave backslopes
e Harlow soils on south-facing convex backslopes

Major Uses

Btree and Klicker—timber production
Anatone—livestock grazing

Major Management Limitations

Btree and Klicker—sheet and rill erosion, cut and fill erosion, equipment limitations,
soil compaction, soil displacement, plant competition, puddling, dustiness

Btree—depth to claypan

Klicker—windthrow, available water capacity

Anatone—depth to bedrock, water erosion, cool winter temperatures, slope stability
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General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Droughtiness may limit the success of seedings and the choice of species for
broadcast seedings following natural fires of high intensity.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based
equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Uncontrolled competing vegetation may retard reforestation.

* Midslope roads are difficult to maintain, and they require large cuts and fills that
remove land from production.

» Unsurfaced roads on the Btree soil are soft and sticky when wet.

* Unsurfaced roads on the Klicker soil are sticky when wet.

e Unsurfaced roads and skid trails on the Btree soil are very dusty when dry because
of the surface volcanic ash.

» Unsurfaced roads and skid trails on the Klicker soil are dusty when dry.

» Because of the depth to bedrock, trees on the Klicker soil may be blown down when
the soil is wet and winds are strong.

34—Bucketlake silt loam, 15 to 30 percent north slopes

Composition

Bucketlake and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing ground and lateral moraines

Landform: Mountains

Parent material: Volcanic ash over glacial till derived dominantly from granitic rock

Elevation: 5,400 to 6,000 feet

Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:
Mean annual precipitation—30 to 45 inches
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Mean annual air temperature—35 to 41 degrees F
Frost-free period—25 to 65 days
Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to O—partially decomposed moss, grass, and twigs

0 to 4 inches—dark brown silt loam

4 to 14 inches—dark yellowish brown silt loam

14 to 21 inches—dark yellowish brown cobbly coarse sandy loam

21 to 62 inches—dark yellowish brown very cobbly coarse sandy loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 20 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions
* Ferguson soils on lower slopes of outwash fans
Major Use
Timber production
Major Management Limitations

Sheet and rill erosion, equipment limitations, soil compaction, plant competition,
puddling, dustiness

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* To minimize soil damage from compaction, carefully choose the type of equipment

and the timing of operations.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface

volcanic ash.

35—Bucketlake silt loam, 30 to 60 percent north slopes
Composition

Bucketlake and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing ground and lateral moraines
Landform: Mountains

Parent material: \l/olcanic ash over glacial till dominated by granitic rock
Elevation: 5,400 to 6,000 feet
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Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:

Mean annual precipitation—30 to 45 inches
Mean annual air temperature—35 to 41 degrees F
Frost-free period—25 to 65 days
Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to O—partially decomposed moss, grass, and twigs

0 to 4 inches—dark brown silt loam

4 to 14 inches—dark yellowish brown silt loam

14 to 21 inches—dark yellowish brown cobbly coarse sandy loam

21 to 62 inches—dark yellowish brown very cobbly coarse sandy loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 20 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions
* Ferguson soils on lower slopes of outwash fans
Major Use
Timber production
Major Management Limitations

Sheet and rill erosion, equipment limitations, soil compaction, plant competition, soil
displacement, puddling, dustiness

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* To minimize soil damage from compaction, carefully choose the type of equipment

and the timing of operations.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface

volcanic ash.

36—Buford-Anatone complex, 2 to 15 percent slopes
Composition

Buford and similar soils—45 percent
Anatone and similar soils—40 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Buford—footslopes and gentle concave backslopes in ravines;
Anatone—shoulders and gentle convex backslopes in ravines

Landform: Plateaus

Parent material: Buford—loess with a minor influence of volcanic ash over residuum
derived from basalt; Anatone—Iloess and colluvium derived from basalt

Elevation: 3,400 to 4,500 feet

Native plants: Buford—ponderosa pine, common snowberry; Anatone—Idaho fescue,
bluebunch wheatgrass

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Buford

1 inch to 0—pine needles and slightly decomposed plant litter
0 to 3 inches—very dark brown silt loam

3 to 10 inches—very dark grayish brown silt loam

10 to 24 inches—dark brown silt loam

24 to 36 inches—dark yellowish brown silt loam

36 to 46 inches—dark yellowish brown loam

46 to 50 inches—dark brown cobbly clay

50 inches—basalt

Properties and Qualities of Buford

Depth to bedrock: 40 to 60 inches

Depth to clayey layer: 39 to 54 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 10 inches
Hazard of erosion: Slight or moderate

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Slight or moderate

Contrasting Inclusions

¢ Rock outcrop on shoulders near the Anatone soil
* Bocker soils on shoulders near the Anatone soil
* Albee soils on footslopes near the Buford soil

Major Uses
Buford—timber production
Anatone—livestock grazing
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Major Management Limitations

Buford—soil compaction, seedling mortality, plant competition
Anatone—depth to bedrock, stones on soil surface, available water capacity, water
erosion

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The depth to bedrock limits construction of water impoundments.

e The very stony upper layer restricts the operation of ground seeding equipment.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Droughtiness of the soil may limit the success of seedings and the choice of
species for seedings.

* The upper layer is saturated following snowmelt.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Livestock tend to graze in the less stony areas.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

Because the soil is droughty, mortality of tree seedlings can be expected.
Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are soft when wet.

Unsurfaced roads and skid trails are dusty when dry.

37—Buford-Bocker complex, 2 to 15 percent slopes

Composition

Buford and similar soils—45 percent
Bocker and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Buford—mounds in areas of patterned ground on summits;
Bocker—intermounds in areas of patterned ground on summits
Landform: Plateaus and structural benches
Parent material: Buford—loess with a minor influence of volcanic ash over residuum
derived from basalt; Bocker—loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Buford—ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica; Bocker—bluebunch wheatgrass, Sandberg
bluegrass, onespike oatgrass, Idaho fescue
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
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Figure 9.—Typical area of Buford-Bocker complex, 2 to 15 percent slopes, near the town of Flora.
The Buford soil is on mounds, and the Bocker soil is in intermounds.

Typical Profile of Buford

1 inch to 0—pine needles and slightly decomposed plant litter
0 to 3 inches—very dark brown silt loam

3 to 10 inches—very dark grayish brown silt loam

10 to 24 inches—dark brown silt loam

24 to 36 inches—dark yellowish brown silt loam

36 to 46 inches—dark yellowish brown loam

46 to 50 inches—dark brown cobbly clay

50 inches—basalt

Properties and Qualities of Buford

Depth to bedrock: 40 to 60 inches

Depth to claypan: 40 to 60 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 10 inches
Hazard of erosion: Slight or moderate

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Slight or moderate



Wallowa County Area, Oregon 89

Contrasting Inclusions

¢ Anatone soils on intermounds
e Cowsly soils on mounds

Major Uses
Buford—timber production
Bocker—livestock grazing

Major Management Limitations

Buford and Bocker—uneven ground

Buford—soil compaction, seedling mortality, plant competition

Bocker—available water capacity, cobbles on soil surface, depth to bedrock, water
erosion

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The depth to bedrock limits construction of water impoundments.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Droughtiness of the soil may limit the success of seedings and the choice of
species for seedings.

* The upper layer of the soil is saturated following snowmelt.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

Because the soil is droughty, mortality of tree seedlings can be expected.
Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are soft when wet.

Unsurfaced roads and skid trails are dusty when dry.

38—Bunchpoint silt loam, 0 to 15 percent slopes
Composition

Bunchpoint and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Summits

Landform: Plateaus

Parent material: Loess and residuum derived from basalt with an influence of volcanic
ash in the upper part

Elevation: 4,000 to 5,400 feet

Native plants: Ponderosa pine, Idaho fescue, bluebunch wheatgrass
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Climatic factors:
Mean annual precipitation—20 to 30 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile

0.5 inch to 0—discontinuous layer of leaves and needles
0 to 12 inches—dark brown silt loam

12 to 24 inches—brown silt loam

24 to 32 inches—dark yellowish brown gravelly silt loam
32 inches—basalt

Soil Properties and Qualities

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 14 to 24 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 7 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Downeygulch and Albee soils in concave positions of summits
e Thirstygulch soils in convex positions of summits

Major Use
Timber production
Major Management Limitations
Soil compaction, windthrow, plant competition, puddling, dustiness
General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

¢ Uncontrolled competing vegetation may retard reforestation.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

39—Bunchpoint-Bocker complex, 0 to 15 percent slopes
Composition

Bunchpoint and similar soils—45 percent
Bocker and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Bunchpoint—mounds in areas of patterned ground on summits;
Bocker—intermounds in areas of patterned ground on summits

Landform: Plateaus and structural benches

Parent material: Bunchpoint—loess and residuum derived from basalt with an
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influence of volcanic ash in the upper part; Bocker—loess and colluvium derived
from basalt

Elevation: 4,000 to 5,400 feet

Native plants: Bunchpoint—ponderosa pine, Idaho fescue, bluebunch wheatgrass;
Bocker—bluebunch wheatgrass, Sandberg bluegrass, onespike oatgrass, ldaho
fescue

Climatic factors:
Mean annual precipitation—20 to 30 inches
Mean annual air temperature—42 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Bunchpoint

0.5 inch to 0—discontinuous layer of leaves and needles
0 to 12 inches—dark brown silt loam

12 to 24 inches—brown silt loam

24 to 32 inches—dark yellowish brown gravelly silt loam
32 inches—basalt

Properties and Qualities of Bunchpoint

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 14 to 24 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 7 inches

Hazard of erosion: Slight or moderate

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Lowerbluff and Downeygulch soils on mounds
* Anatone soils in intermounds

Major Uses

Bunchpoint—timber production
Bocker—livestock grazing

Major Management Limitations

Bunchpoint—soil compaction, windthrow, plant competition, puddling, dustiness
Bocker—depth to bedrock, permeability, water erosion, available water capacity, cool
winter temperatures

General Management Considerations

Livestock grazing
* The bedrock restricts the rooting depth.
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* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Depth to bedrock limits the construction of water impoundments.

The upper layer is saturated following snowmelt.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Uncontrolled competing vegetation may retard reforestation.

» Because of the depth to bedrock, trees may be blown down when the soil is wet
and winds are strong.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

40—Chard very fine sandy loam, 15 to 30 percent slopes
Composition

Chard and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Side slopes
Landform: Outwash terraces
Parent material: Mixed loess and glaciofluvial deposits
Elevation: 800 to 1,200 feet
Native plants: Bluebunch wheatgrass, sand dropseed
Climatic factors:
Mean annual precipitation—12 to 14 inches
Mean annual air temperature—50 to 52 degrees F
Frost-free period—135 to 150 days

Typical Profile

0 to 18 inches—very dark grayish brown very fine sandy loam
18 to 30 inches—dark grayish brown silt loam

30 to 50 inches—brown very fine sandy loam

50 to 68 inches—grayish brown very fine sandy loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to secondary calcium carbonate: 20 to 44 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Severe

Corrosivity to uncoated steel: High
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Contrasting Inclusions

* Tannahill soils on adjacent higher footslopes
e Chard soils that have loam or clay loam in the lower layers

Major Use
Livestock grazing
Major Management Limitations
Permeability, water erosion, corrosivity, low annual precipitation
General Management Considerations

Livestock grazing

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of seepage limits construction of water impoundments.

* The low annual precipitation limits forage production.

41—Cherrycreek-Imnaha complex, 2 to 15 percent slopes

Composition

Cherrycreek and similar soils—50 percent
Imnaha and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Cherrycreek—footslopes and concave positions of summits;
Imnaha—convex positions of summits

Landform: Plateaus, structural benches

Parent material: Mixed volcanic ash and loess over colluvium and residuum derived
from basalt

Elevation: 3,400 to 5,500 feet

Native plants: ldaho fescue, bluebunch wheatgrass

Climatic factors:
Mean annual precipitation—15 to 25 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Cherrycreek

0 to 9 inches—black very cobbly silt loam

9 to 28 inches—very dark grayish brown extremely cobbly silt loam
28 to 43 inches—brown extremely cobbly silt loam

43 to 53 inches—reddish brown extremely cobbly silt loam

53 inches—basalt

Properties and Qualities of Cherrycreek

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 35 to 50 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Slight or moderate
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Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Anatone soils on shoulders
* Rock outcrop on shoulders
» Getaway soils on footslopes

Major Use
Cherrycreek and Imnaha—livestock grazing
Major Management Limitations
Cherrycreek and Imnaha—cool winter temperatures, water erosion
General Management Considerations

Livestock grazing

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

42—Cherrycreek-Imnaha complex, 15 to 30 percent north
slopes

Composition

Cherrycreek and similar soils—50 percent
Imnaha and similar soils—20 percent

Imnaha, moist, and similar inclusions—15 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Cherrycreek—north-facing footslopes and concave backslopes;
Imnaha—north-facing shoulders and convex backslopes; Imnaha, moist—
north-facing middle backslopes and V-shaped drainageways

Landform: Plateaus, structural benches

Parent material: Mixed volcanic ash and loess over colluvium and residuum derived
from basalt

Elevation: 2,800 to 5,500 feet

Native plants: Cherrycreek and Imnaha, moist—mallow ninebark, common
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snowberry, rose, Idaho fescue, Saskatoon serviceberry; Imnaha—Idaho fescue,
bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—15 to 25 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Cherrycreek

0 to 9 inches—black very cobbly silt loam

9 to 28 inches—very dark grayish brown extremely cobbly silt loam
28 to 43 inches—brown extremely cobbly silt loam

43 to 53 inches—reddish brown extremely cobbly silt loam

53 inches—basalt

Properties and Qualities of Cherrycreek

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 35 to 50 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Severe

Typical Profile of Imnaha and Imnaha, Moist

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha and Imnaha, Moist

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions

* Anatone soils on shoulders and convex backslopes
* Rock outcrop on shoulders and convex backslopes
* Getaway soils on footslopes and concave backslopes

Major Use
Cherrycreek, Imnaha, and Imnaha, moist—livestock grazing
Major Management Limitations
Cherrycreek, Imnaha, and Imnaha, moist—cool winter temperatures, water erosion
General Management Considerations

Livestock grazing

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
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are firm and the preferred forage plants can withstand the grazing pressure.
* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

43—Cherrycreek-Imnaha-Rock outcrop complex, 60 to 90
percent north slopes

Composition

Cherrycreek and similar soils—40 percent
Imnaha and similar soils—35 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Cherrycreek—north-facing concave backslopes; Imnaha—
north-facing convex backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—north-facing backslopes

Landform: Canyons

Parent material: Mixed volcanic ash and loess over colluvium and residuum derived
from basalt

Elevation: 2,800 to 5,500 feet

Native plants: Cherrycreek—mallow ninebark, common snowberry, rose, Idaho
fescue, Saskatoon serviceberry; Imnaha—Idaho fescue, bluebunch wheatgrass

Climatic factors:

Mean annual precipitation—15 to 25 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Cherrycreek

0 to 9 inches—black very cobbly silt loam

9 to 28 inches—very dark grayish brown extremely cobbly silt loam
28 to 43 inches—brown extremely cobbly silt loam

43 to 53 inches—reddish brown extremely cobbly silt loam

53 inches—basalt

Properties and Qualities of Cherrycreek

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 35 to 50 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Very severe

Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha

Depth to bedrock: 20 to 40 inches
Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
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Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 6 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Anatone and Bocker soils on convex backslopes
* Getaway soils on concave backslopes

Major Use
Cherrycreek and Imnaha—livestock grazing
Major Management Limitations

Cherrycreek, Imnaha, and Rock outcrop—slope
Cherrycreek and Imnaha—water erosion, cool winter temperatures

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

» Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

44—Cherrycreek-Limberjim-Rock outcrop complex, 30 to
60 percent north slopes

Composition

Cherrycreek and similar soils—40 percent
Limberjim and similar soils—35 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Cherrycreek—north-facing backslopes and drainageways;
Limberjim—north-facing upper concave backslopes; Rock outcrop (horizontal
layers of exposed bedrock)—north-facing backslopes

Landform: Canyons

Parent material: Cherrycreek—mixed volcanic ash and loess over colluvium and
residuum derived from basalt; Limberjim—volcanic ash over colluvium and
residuum derived from basalt or andesitic tuff breccia

Elevation: 4,000 to 5,400 feet

Native plants: Cherrycreek—mallow ninebark, common snowberry, rose, ldaho
fescue, Saskatoon serviceberry; Limberjim—grand fir, Douglas fir, Engelmann
spruce, western larch, longtube twinflower, big huckleberry, prince's pine, sedge,
western rattlesnake plantain, sidebells shinleaf

Climatic factors:

Mean annual precipitation—20 to 25 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days
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Typical Profile of Cherrycreek

0 to 9 inches—black very cobbly silt loam

9 to 28 inches—very dark grayish brown extremely cobbly silt loam
28 to 43 inches—brown extremely cobbly silt loam

43 to 53 inches—reddish brown extremely cobbly silt loam

53 inches—basalt

Properties and Qualities of Cherrycreek

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 35 to 50 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Severe

Typical Profile of Limberjim

1 inch to 0—partially decomposed twigs and small branches
0 to 15 inches—dark yellowish brown silt loam

15 to 20 inches—dark yellowish brown gravelly silt loam

20 to 41 inches—dark yellowish brown very cobbly clay loam
41 inches—basalt

Properties and Qualities of Limberjim

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 28 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Severe

Contrasting Inclusions

* Imnaha soils on middle backslopes
e Syrupcreek soils on convex backslopes

Major Uses

Cherrycreek—livestock grazing
Limberjim—timber production

Major Management Limitations

Cherrycreek, Limberjim, and Rock outcrop—slope

Cherrycreek and Limberjim—water erosion

Cherrycreek—available water capacity, cool winter temperatures

Limberjim—cut and fill erosion, equipment operability, soil compaction, soil
displacement, plant competition

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.
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Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

e Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads are sticky when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion.

45—Chesnimnus silt loam, 0 to 3 percent slopes

Composition

Chesnimnus and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Low terraces
Landform: Outwash plains
Parent material: Glacial outwash with an influence of loess and minor amounts of
volcanic ash in the upper part
Elevation: 3,600 to 4,400 feet
Native plants: ldaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 7 inches—very dark brown silt loam

7 to 13 inches—dark brown clay loam

13 to 26 inches—brown clay loam

26 to 34 inches—brown clay loam

34 to 48 inches—pale brown loam

48 to 60 inches—pale brown very gravelly sandy loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches
Depth to very gravelly layer: 35 to 50 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 9 inches
Hazard of erosion: Slight

Corrosivity to uncoated steel: High

Contrasting Inclusions

* Silverlake soils on slightly higher outwash terraces
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* Reavis soils on slightly lower outwash plains
e Endoaquolls in drainageways

Major Uses
Irrigated cropland, hay and pasture, homesites
Major Management Limitations

Permeability, depth to very gravelly layer, corrosivity, shrink-swell potential, frost
heaving, seepage

General Management Considerations

Irrigated cropland and hay and pasture

* A tillage pan forms easily if the soil is excessively cultivated.

* The risk of seepage limits construction of water impoundments.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

Homesites

e Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

» Because of the moderately slow permeability, special design of absorption lines
may be needed.

e The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling and frost action.

* Frost action limits construction of access roads, driveways, and buildings.

* Unsurfaced roads are dusty when dry.

46—Chesnimnus gravelly loam, 0 to 3 percent slopes
Composition

Chesnimnus and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Slightly convex areas
Landform: Outwash plains
Parent material: Glacial outwash with an influence of loess and minor amounts of
volcanic ash in the upper part
Elevation: 3,600 to 4,400 feet
Native plants: ldaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 7 inches—very dark brown gravelly loam

7 to 13 inches—dark brown clay loam

13 to 26 inches—brown clay loam

26 to 34 inches—brown clay loam

34 to 48 inches—pale brown loam

48 to 60 inches—pale brown very gravelly sandy loam
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Soil Properties and Qualities

Depth to bedrock: More than 60 inches
Depth to very gravelly layer: 30 to 50 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 9 inches
Hazard of erosion: Slight

Corrosivity to uncoated steel: High

Contrasting Inclusions

* Reavis soils on slightly lower outwash plains

* Redmount soils in slightly concave areas

* Soils that have brittle layers at a depth of 20 to 40 inches

* Soils that have extremely cobbly layers at a depth of 20 to 40 inches
* Rondowa soils on moraines at the upper margins of the map unit

Major Uses
Irrigated cropland, hay and pasture, homesites
Major Management Limitations

Permeability, gravel on soil surface, corrosivity, depth to very gravelly layer,
shrink-swell potential, frost heaving, seepage

General Management Considerations

Irrigated cropland and hay and pasture

* A tillage pan forms easily if the soil is excessively cultivated.

* The risk of seepage limits construction of water impoundments.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

* Low annual precipitation restricts annual cropping unless supplemental irrigation is
used.

Homesites

» Septic tank absorption fields may function poorly because of the restricted
permeability of the soil

» Because of the moderately slow permeability, special design of absorption lines
may be needed.

* The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling and frost action.

* Frost action limits construction of access roads, driveways, and buildings.

* Unsurfaced roads are dusty when dry.

47—Cheval silt loam, 0 to 2 percent slopes
Composition

Cheval and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Depressions
Landform: Flood plains
Parent material: Mixed alluvium
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Elevation: 3,400 to 4,400 feet
Native plants: Tufted hairgrass, sedge, rush, bluegrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 6 inches—very dark brown silt loam

6 to 15 inches—very dark gray silt loam

15 to 24 inches—very dark gray loam

24 to 31 inches—dark gray, mottled gravelly loam

31 to 60 inches—qgrayish brown very gravelly loamy sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to very gravelly sandy layer: 20 to 36 inches

Drainage class: Somewhat poorly drained

Depth to water table (apparent): 1.5 to 2.5 feet in January through June
Permeability: Moderate in the upper part and very rapid in the lower part
Available water capacity: About 6 inches

Frequency of flooding: Occasional in January through June

Hazard of erosion: Slight

Corrosivity to uncoated steel: High

Contrasting Inclusions

» Josset soils on gentle rises
* Sturgill soils in depressions

Major Uses
Livestock grazing, hay and pasture
Major Management Limitations

High water table, permeability, depth to very gravelly sandy layer, flooding, corrosivity,
seepage

General Management Considerations

Livestock grazing

* Periods of inundation may damage new seedlings, increase the chance of winterkill,
and limit the choice of species for range seedings.

* Wetness during the growing season may damage new seedlings and limit the
choice of species for range seedings.

* Heavy season-long grazing in riparian areas may decrease the abundance of
plants that help to stabilize streambanks and moderate water temperatures.

* The risk of seepage limits construction of water impoundments.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

* A seasonal high water table increases the amount of moisture in the soil.

e The amount of available water is higher because of surface and subsurface flows
from adjacent uplands.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.
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Hay and pasture

* The high water table restricts the use of deep-rooted crops.

* The very rapid permeability increases the risk of deep percolation of irrigation water
below the root zone.

* The contrasting sandy layer restricts the growth of deep-rooted crops.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

* The risk of seepage limits construction of water impoundments.

48—Cloverland silt loam, 2 to 8 percent slopes
Composition

Cloverland and similar soils—90 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Central portion of summits
Landform: Plateaus, structural benches
Parent material: Loess over clayey colluvium and residuum derived from basalt
Elevation: 3,400 to 4,000 feet
Native plants: Douglas fir, ponderosa pine, mallow ninebark, common snowberry,
shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

1 inch to O—partially decomposed pine needles and twigs
0 to 9 inches—very dark brown silt loam

9 to 19 inches—dark brown silt loam

19 to 26 inches—dark brown, mottled silt loam

26 to 33 inches—grayish brown silt loam

33 to 45 inches—dark yellowish brown silty clay

45 to 60 inches—dark yellowish brown silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to clayey layers: 25 to 40 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 3.0 feet in February through May
Permeability: Moderate in the upper part and slow in the lower part
Available water capacity: About 11 inches

Shrink-swell potential: Moderate

Hazard of erosion: Slight

Potential frost action: Moderate

Contrasting Inclusions

» Sweiting soils on slightly convex rises
* Tolo soils on adjacent north-facing backslopes

Major Uses

Timber production, nonirrigated cropland, homesites
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Major Management Limitations

High water table, depth to clayey layers, soil compaction, frost heaving, permeability,
shrink-swell potential, plant competition, seedling mortality, dustiness

General Management Considerations

Nonirrigated cropland
e The seasonal high water table provides supplemental moisture for plants.
* Cool soil temperatures and a short growing season limit the period of plant growth.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because this soil is droughty, mortality of tree seedlings can be expected.

¢ Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

Homesites

* The quality of roadbeds and road surfaces can be adversely affected by frost action
and shrinking and swelling.

e Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

49—Cloverland silt loam, 8 to 15 percent slopes
Composition

Cloverland and similar soils—90 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Shoulders
Landform: Plateaus, structural benches
Parent material: Loess over clayey colluvium and residuum derived from basalt
Elevation: 3,400 to 4,000 feet
Native plants: Douglas fir, ponderosa pine, mallow ninebark, common snowberry,
shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

1 inch to O—partially decomposed pine needles and twigs
0 to 9 inches—very dark brown silt loam

9 to 19 inches—dark brown silt loam

19 to 26 inches—dark brown, mottled silt loam

26 to 33 inches—grayish brown silt loam

33 to 45 inches—dark yellowish brown silty clay

45 to 60 inches—dark yellowish brown silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches
Depth to clayey layers: 25 to 40 inches
Drainage class: Moderately well drained
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Depth to water table (perched): 1.5 to 3.0 feet in February through May
Permeability: Moderate in the upper part and slow in the lower part
Available water capacity: About 11 inches

Hazard of erosion: Moderate

Shrink-swell potential: Moderate

Potential frost action: Moderate

Contrasting Inclusions

* Sweiting soils on slightly convex rises
* Tolo soils on adjacent north- and east-facing slopes

Major Uses
Timber production, nonirrigated cropland, homesites
Major Management Limitations

High water table, depth to clayey layers, water erosion, soil compaction, permeability,
frost heaving, shrink-swell potential, seedling mortality, plant competition,
dustiness

General Management Considerations

Nonirrigated cropland

* The seasonal high water table provides supplemental moisture for plants.

* Soil erosion caused by snowmelt and runoff in winter reduces the productivity

of the soil unless conservation practices are applied.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Because this soil is droughty, mortality of tree seedlings can be expected.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

Homesites

» Septic tank absorption fields may function poorly because of the limited
permeability, which restricts the movement and filtration of effluent.

» Untreated effluent can move along the surface of the restrictive layer and seep in
downslope areas, creating a hazard to health.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking

and swelling and frost action.

Frost action limits construction of access roads, driveways, and buildings.

Excavation increases the risk of water erosion.

Cutbanks are not stable and therefore are subject to slumping.

Disturbed areas are subject to soil erosion.

The steepness of slope may make special design of absorption lines necessary.

Unsurfaced roads are dusty when dry.

50—Conley silty clay loam, 0 to 2 percent slopes
Composition

Conley and similar soils—90 percent
Contrasting inclusions—10 percent
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Setting

Landscape position: Slightly concave areas
Landform: Alluvial fans, lake basins
Parent material: Mixed alluvial and lacustrine material
Elevation: 2,800 to 3,400 feet
Native plants: ldaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile

0 to 14 inches—Dblack silty clay loam

14 to 18 inches—very dark gray silt loam

18 to 23 inches—very dark grayish brown silt loam

23 to 40 inches—very dark grayish brown silty clay

40 to 60 inches—dark grayish brown gravelly silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to claypan: 15 to 30 inches

Drainage class: Somewhat poorly drained

Depth to water table (perched): 1.5 to 2.5 feet in December through April
Permeability: Very slow

Available water capacity: About 10 inches

Hazard of erosion: Slight

Shrink-swell potential: High in the claypan

Contrasting Inclusions

Ramo soils on adjacent fans at higher elevations
Gelsinger soils on adjacent fans at higher elevations
Langrell soils at the base of fans

Endoaquolls in depressions at the base of slopes

Major Use
Hay and pasture
Major Management Limitations
High water table, shrink-swell potential, permeability, depth to claypan
General Management Considerations

Hay and pasture

e The high water table restricts the use of deep-rooted crops.

* The claypan restricts the rooting depth.

* The claypan expands when wet and contracts when dry, which can damage plant
roots.

* A tillage pan forms easily if the soil is excessively cultivated.

 Crusting of the soil surface reduces infiltration, causes ponding, and restricts
seedling emergence.

* Wetness limits the choice of adapted plants and increases the risk of winterkill due
to frost action.

» Grazing when the soil is wet results in compaction of the upper layer and poor tilth.



Wallowa County Area, Oregon

51—Conley silty clay loam, 2 to 8 percent slopes
Composition

Conley and similar soils—90 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Concave areas
Landform: Alluvial fans, lake basins
Parent material: Mixed alluvial and lacustrine material
Elevation: 2,800 to 3,400 feet
Native plants: ldaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile

0 to 14 inches—Dblack silty clay loam

14 to 18 inches—very dark gray silt loam

18 to 23 inches—very dark grayish brown silt loam

23 to 40 inches—very dark grayish brown silty clay

40 to 60 inches—dark grayish brown gravelly silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to claypan: 15 to 30 inches

Drainage class: Somewhat poorly drained

Depth to water table (perched): 1.5 to 2.5 feet in December through April
Permeability: Very slow

Available water capacity: About 10 inches

Hazard of erosion: Slight or moderate

Shrink-swell potential: High in the claypan

Contrasting Inclusions

Ramo soils on adjacent fans at higher elevations
Gelsinger soils on adjacent fans at higher elevations
Langrell soils at the base of fans

Endoaquolls in depressions at the base of slopes

Major Use
Hay and pasture
Major Management Limitations
High water table, permeability, shrink-swell potential, depth to claypan
General Management Considerations

Hay and pasture
e The high water table restricts the use of deep-rooted crops.
* The claypan restricts the rooting depth.
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* The claypan expands when wet and contracts when dry, which can damage plant

roots.
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* A tillage pan forms easily if the soil is excessively cultivated.

 Crusting of the soil surface reduces infiltration, causes ponding, and restricts
seedling emergence.

* Wetness limits the choice of adapted plants and increases the risk of winterkill due
to frost action.

» Grazing when the soil is wet results in compaction of the upper layer and poor tilth.

52—Copperfield-Thiessen complex, 30 to 60 percent
north slopes

Composition

Copperfield and similar soils—50 percent
Thiessen and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Copperfield—north-facing concave backslopes; Thiessen—
north-facing convex backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,600 to 2,800 feet

Native plants: Copperfield—Idaho fescue, bluebunch wheatgrass, mockorange,
elderberry, rose; Thiessen—Idaho fescue, bluebunch wheatgrass

Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 145 days

Typical Profile of Copperfield

0 to 4 inches—black very cobbly silt loam

4 to 22 inches—very dark brown very cobbly silt loam

22 to 42 inches—very dark grayish brown very gravelly silty clay loam
42 to 60 inches—dark brown extremely cobbly silty clay loam

Properties and Qualities of Copperfield

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 5 inches
Hazard of erosion: Severe

Typical Profile of Thiessen

0 to 3 inches—very dark brown very cobbly silt loam

3 to 6 inches—dark brown very gravelly clay loam

6 to 14 inches—very dark brown very gravelly clay loam
14 to 23 inches—very dark brown very cobbly clay

23 to 34 inches—dark brown very cobbly clay

34 inches—basalt

Properties and Qualities of Thiessen

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 6 to 10 inches
Drainage class: Well drained
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Permeability: Slow
Available water capacity: About 3 inches
Hazard of erosion: Severe

Contrasting Inclusions

e Laufer soils on convex backslopes
* Rock outcrop that consists of horizontal layers of exposed bedrock on backslopes
* Rockly soils on convex backslopes

Major Use
Copperfield and Thiessen—livestock grazing
Major Management Limitations

Copperfield and Thiessen—slope, water erosion, permeability, cobbles on soil surface
Thiessen—available water capacity, depth to clayey layers

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The clayey lower layers in the Thiessen soil restrict the rooting depth.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

53—Copperfield-Thiessen-Rock outcrop complex, 60 to
90 percent north slopes

Composition

Copperfield and similar soils—40 percent
Thiessen and similar soils—30 percent
Rock outcrop—15 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Copperfield—north-facing concave backslopes; Thiessen—
north-facing convex backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—north-facing backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,600 to 2,800 feet

Native plants: Copperfield—Idaho fescue, bluebunch wheatgrass, mockorange,
elderberry, rose; Thiessen—Idaho fescue, bluebunch wheatgrass

Climatic factors:

Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 145 days

Typical Profile of Copperfield

0 to 4 inches—black very cobbly silt loam

4 to 22 inches—very dark brown very cobbly silt loam

22 to 42 inches—very dark grayish brown very gravelly silty clay loam
42 to 60 inches—dark brown extremely cobbly silty clay loam
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Properties and Qualities of Copperfield

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 5 inches
Hazard of erosion: Very severe

Typical Profile of Thiessen

0 to 3 inches—very dark brown very cobbly silt loam

3 to 6 inches—dark brown very gravelly clay loam

6 to 14 inches—very dark brown very gravelly clay loam
14 to 23 inches—very dark brown very cobbly clay

23 to 34 inches—very dark brown very cobbly clay

34 inches—basalt

Properties and Qualities of Thiessen

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 6 to 10 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches
Hazard of erosion: Very severe

Contrasting Inclusions

e Laufer soils on convex backslopes
* Rockly soils on convex backslopes

Major Use
Copperfield and Thiessen—livestock grazing
Major Management Limitations

Copperfield, Thiessen, and Rock outcrop—slope
Copperfield and Thiessen—water erosion, permeability, cobbles on soil surface
Thiessen—available water capacity, depth to clayey layers

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The clayey lower layers in the Thiessen soil restrict the rooting depth.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

54—Cowsly silt loam, 2 to 8 percent slopes
Composition

Cowsly and similar soils—90 percent
Contrasting inclusions—10 percent
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Setting

Landscape position: Central portion of summits

Landform: Plateaus, structural benches

Parent material: Loess with an influence of volcanic ash over fine-textured colluvium
and residuum derived from basalt

Elevation: 3,400 to 4,500 feet

Native plants: Douglas fir, ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 3 inches—very dark grayish brown silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay

50 inches—basalt

Soil Properties and Qualities

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 2.5 feet in March through May
Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Slight or moderate

Shrink-swell potential: High in the claypan

Potential frost action: Moderate

Corrosivity to uncoated steel: Moderate

Contrasting Inclusions

* Sweitberg soils on gentle rises
e Wilkins soils in depressions
* Bocker soils in gullies

Major Uses

Nonirrigated cropland, timber production| (fig. 10)| homesites

Major Management Limitations

High water table, depth to claypan, soil compaction, permeability, shrink-swell
potential, water erosion, frost heaving, seedling mortality, plant competition,
windthrow, dustiness

General Management Considerations

Nonirrigated cropland

* The soil expands when wet and contracts when dry, which can damage plant
roots.

* Soil erosion caused by snowmelt and runoff in winter reduces the productivity of
the soil unless conservation practices are applied.
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Figure 10.—Typical area of Cowsly silt loam, 2 to 8 percent slopes, used for timber production.

* The seasonal high water table provides supplemental moisture for plants.
* Cool soil temperatures and a short growing season limit the period of plant
growth.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because this soil is droughty, mortality of tree seedlings can be expected.

Uncontrolled competing vegetation may retard reforestation.

* Because of the depth to the claypan, trees may be blown down when the soil is

wet and winds are strong.

Unsurfaced roads and skid trails are soft and sticky when wet because of the

clay in the lower layers.

* Unsurfaced roads and skid trails are dusty when dry.

Homesites

* The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling and frost action.

» Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

* Frost action limits construction of access roads, driveways, and buildings.
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55—Cowsly silt loam, 8 to 15 percent slopes
Composition

Cowsly and similar soils—90 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Small slump blocks and shoulders

Landform: Plateaus, structural benches

Parent material: Loess with an influence of volcanic ash over fine-textured colluvium
and residuum derived from basalt

Elevation: 3,400 to 4,500 feet

Native plants: Douglas fir, ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 3 inches—very dark grayish brown silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay

50 inches—basalt

Soil Properties and Qualities

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 2.5 feet in March through May
Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Moderate

Shrink-swell potential: High in the claypan

Potential frost action: Moderate

Corrosivity to uncoated steel: Moderate

Contrasting Inclusions

* Sweitberg soils on gentle rises
e Wilkins soils in depressions
* Bocker soils in gullies

Major Uses
Nonirrigated cropland, timber production, homesites
Major Management Limitations

High water table, depth to claypan, water erosion, permeability, shrink-swell potential,
soil compaction, frost heaving, seedling mortality, windthrow, plant competition,
dustiness
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General Management Considerations

Nonirrigated cropland

e The soil expands when wet and contracts when dry, which can damage plant roots.

* Soil erosion caused by snowmelt and runoff in winter reduces the productivity of the
soil unless conservation practices are applied.

* The seasonal high water table provides supplemental moisture for plants.

* Cool soil temperatures and a short growing season limit the period of plant growth.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

¢ Uncontrolled competing vegetation may retard reforestation.

e Because of the depth to the claypan, trees may be blown down when the soil is wet
and winds are strong.

» Unsurfaced roads and skid trails are soft and sticky when wet because of the clay in
the lower layers.

» Unsurfaced roads and skid trails are dusty when dry.

Homesites

* The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling and frost action.

e Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

» Cutbanks are not stable and therefore are subject to slumping.

* The steepness of slope may make special design of absorption lines necessary.

* Disturbed areas are subject to soil erosion.

* Frost action limits construction of access roads, driveways, and buildings.

56—Cowsly stony silt loam, 2 to 15 percent slopes
Composition

Cowsly and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Summits adjacent to ravines

Landform: Plateaus, structural benches

Parent material: Loess with an influence of volcanic ash over fine-textured colluvium
and residuum derived from basalt

Elevation: 3,400 to 4,500 feet

Native plants: Douglas fir, ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 3 inches—very dark grayish brown stony silt loam
3 to 20 inches—very dark brown silt loam
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20 to 23 inches—grayish brown silt loam
23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay
50 inches—basalt

Soil Properties and Qualities

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 2.5 feet in March through May
Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Slight or moderate

Shrink-swell potential: High in the claypan

Corrosivity to uncoated steel: Moderate

Potential for frost action: Moderate

Contrasting Inclusions

* Sweitberg soils on gentle rises

e Wilkins soils in depressions

* Bocker soils in gullies

e Cloverland soils on summits scattered throughout

Major Uses
Timber production, homesites
Major Management Limitations

High water table, depth to claypan, stones on soil surface, permeability, shrink-swell
potential, soil compaction, water erosion, seedling mortality, plant competition,
windthrow, dustiness

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because this soil is droughty, mortality of tree seedlings can be expected.

e Uncontrolled competing vegetation may retard reforestation.

e Because of the depth to the claypan, trees may be blown down when the soil is wet
and winds are strong.

» Unsurfaced roads and skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

Homesites

* The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling and frost action.

Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

Untreated effluent can move along the surface of the restrictive layer and seep in
downslope areas, creating a hazard to health.

Stones on the surface make the construction of roads difficult.

Frost action limits construction of access roads, driveways, and buildings.
Excavation is hampered by the stones in the soil.
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» Cutbanks are not stable and therefore are subject to slumping.
* The steepness of slope may make special design of absorption lines necessary.
e Disturbed areas are subject to soil erosion.

57—Cowsly complex, 2 to 30 percent north slopes
Composition

Cowsly, cobbly, and similar soils—60 percent
Cowsly silt loam and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Cowsly, cobbly—north-facing backslopes of fault blocks; Cowsly
silt loam—gently sloping benches between steeper fault blocks

Landform: Plateaus

Parent material: Loess with a minor influence of volcanic ash over fine-textured
colluvium and residuum derived from basalt

Elevation: 2,800 to 4,500 feet

Native plants: Cowsly, cobbly—Douglas fir, ponderosa pine, mallow ninebark,
common snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge,
heartleaf arnica; Cowsly silt loam—Douglas fir, ponderosa pine, common
snowberry, shinyleaf spirea, pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Slope: Cowsly, cobbly—15 to 30 percent; Cowsly silt loam—2 to 15 percent

Typical Profile of Cowsly, Cobbly

0 to 3 inches—very dark grayish brown cobbly silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay

50 inches—basalt

Properties and Qualities of Cowsly, Cobbly

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 2.5 feet in March through May
Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Typical Profile of Cowsly Silt Loam

0 to 3 inches—very dark grayish brown silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay

50 inches—basalt
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Properties and Qualities of Cowsly Silt Loam

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 2.5 feet in March through May
Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Moderate

Shrink-swell potential: High in the claypan

Contrasting Inclusions

e Wilkins soils in drainageways
* Linecreek soils on escarpments
* Rock outcrop on short headwalls near the upper margins of the map unit

Major Use
Cowsly, cobbly, and Cowsly silt loam—timber production
Major Management Limitations

Cowsly, cobbly, and Cowsly silt loam—high water table, soil compaction, seedling
mortality, windthrow, plant competition, puddling, dustiness, depth to claypan,
shrink-swell potential

Cowsly, cobbly—sheet and rill erosion, water erosion, slope

Cowsly silt loam—snowmelt, additional water

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

e Because of the depth to the claypan, trees may be blown down when the soils are
wet and winds are strong.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

e Special precautions may be needed to control soil loss following activities that
expose the Cowsly, cobbly, soil.

58—Cowsly complex, 2 to 30 percent south slopes
Composition

Cowsly, cobbly, and similar soils—60 percent
Cowsly silt loam and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Cowsly, cobbly—south-facing backslopes of fault blocks; Cowsly
silt loam—gently sloping structural benches between steeper fault blocks

Landform: Plateaus

Slope: Cowsly, cobbly—15 to 30 percent; Cowsly silt loam—2 to 15 percent

Parent material: Loess with minor amounts of volcanic ash over fine-textured
colluvium and residuum derived from basalt
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Elevation: 4,000 to 4,500 feet
Native plants: Douglas fir, ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Cowsly, Cobbly

0 to 3 inches—very dark grayish brown cobbly silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay

50 inches—basalt

Properties and Qualities of Cowsly, Cobbly

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table: 2.5 to 3.5 feet in March through May

Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Typical Profile of Cowsly Silt Loam

0 to 3 inches—very dark grayish brown silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay

41 to 50 inches—dark yellowish brown clay

50 inches—basalt

Properties and Qualities of Cowsly Silt Loam

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table: 2.5 to 3.5 feet in March through May

Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Moderate

Shrink-swell potential: High in the claypan

Contrasting Inclusions

e Wilkins soils in drainageways
* Linecreek soils on escarpments
* Rock outcrop on short headwalls near the upper margins of the map unit

Major Use
Cowsly, cobbly, and Cowsly silt loam—timber production
Major Management Limitations

Cowsly, cobbly, and Cowsly silt loam—high water table, soil compaction, seedling
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mortality, windthrow, plant competition, puddling, dustiness, depth to claypan,
shrink-swell potential

Cowsly, cobbly—sheet and rill erosion, water erosion

Cowsly silt loam—snowmelt, additional water

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

* Because of the depth to the claypan, trees may be blown down when the soils are
wet and winds are strong.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

e Special precautions may be needed to control soil loss following activities that
expose the Cowsly, cobbly, soil.

59—Cowsly-Howmeadows-Sherod complex, 0 to 15
percent slopes
Composition

Cowsly and similar soils—60 percent
Howmeadows and similar soils—15 percent
Sherod and similar soils—15 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Cowsly—gentle rises of summits; Howmeadows and Sherod—
narrow drainageways of summits

Landform: Plateaus, structural benches

Parent material: Cowsly—loess with an influence of volcanic ash over fine-textured
colluvium and residuum derived from basalt; Howmeadows—mixed loess and
minor amounts of volcanic ash over clayey colluvium and residuum derived from
basalt; Sherod—mixed loess and minor amounts of volcanic ash over clayey
residuum derived from basalt

Elevation: 3,400 to 4,500 feet

Native plants: Cowsly—grand fir, Douglas fir, Engelmann spruce, blue huckleberry,
prince's pine, elk sedge, pinegrass, heartleaf arnica, western rattlesnake plantain;
Howmeadows—tufted hairgrass, sedge, rush, spikerush; Sherod—California
danthonia, rush, sedge, bluegrass, timber danthonia, spikerush

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Slope: Cowsly—2 to 15 percent; Howmeadows and Sherod—O0 to 3 percent

Typical Profile of Cowsly

0 to 3 inches—very dark grayish brown silt loam
3 to 20 inches—very dark brown silt loam

20 to 23 inches—grayish brown silt loam

23 to 41 inches—dark brown clay
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Figure 11.—Typical area of Cowsly-Howmeadows-Sherod complex, 0 to 15 percent slopes, on
summits in the Promise area. The Cowsly soil is on convex rises, and the Howmeadows and
Sherod soils are in drainageways.

41 to 50 inches—dark yellowish brown clay
50 inches—basalt

Properties and Qualities of Cowsly

Depth to bedrock: 40 to 60 inches

Depth to claypan: 17 to 30 inches

Drainage class: Moderately well drained

Depth to water table (perched): 1.5 to 2.5 feet in March through May
Permeability: Moderate in the upper part and very slow in the lower part
Available water capacity: About 9 inches

Hazard of erosion: Slight or moderate

Shrink-swell potential: High in the claypan

Typical Profile of Howmeadows

0 to 7 inches—very dark gray silty clay loam

7 to 10 inches—dark grayish brown silty clay loam
10 to 21 inches—qrayish brown, mottled silty clay
21 to 26 inches—light olive brown gravelly clay
26 inches—basalt

Properties and Qualities of Howmeadows

Depth to bedrock: 20 to 40 inches

Depth to clayey layers: 6 to 12 inches

Drainage class: Poorly drained

Depth to water table (perched): 0.5 to 1.0 foot in March through June
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Permeability: Very slow

Available water capacity: About 5 inches
Hazard of erosion: Slight

Shrink-swell potential: High

Potential for frost action: High

Typical Profile of Sherod

0 to 5 inches—very dark grayish brown, mottled silt loam
5 to 8 inches—dark grayish brown silty clay loam

8 to 17 inches—brown very cobbly silty clay loam

17 to 19 inches—brownish yellow very cobbly clay

19 inches—basalt

Properties and Qualities of Sherod

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 10 to 18 inches

Drainage class: Somewhat poorly drained

Depth to water table (perched): 1.0 to 1.5 feet in March through June
Permeability: Slow

Available water capacity: About 3 inches

Hazard of erosion: Slight

Shrink-swell potential: High

Potential for frost action: High

Contrasting Inclusions

¢ Anatone soils in convex areas of gentle rises
* Bocker soils on shoulders adjacent to canyon backslopes

Major Uses
Cowsly—timber production
Howmeadows and Sherod—Ilivestock grazing

Major Management Limitations

Cowsly, Howmeadows, and Sherod—high water table

Cowsly—permeability, shrink-swell potential, depth to claypan, soil compaction,
seedling mortality, plant competition, windthrow, dustiness

Howmeadows and Sherod—available water capacity, potential for frost action, depth
to clayey layers

Howmeadows—permeability, shrink-swell potential

Sherod—depth to bedrock

General Management Considerations

Livestock grazing

e Seasonal wetness on the Howmeadows soil may damage new seedlings, increase
the chance of winterkill, and limit the choice of species for range seedings.

* The clayey lower layers restrict the rooting depth.

* The clayey lower layers expand when wet and contract when dry, which can
damage plant roots.

* Because of the high potential for frost action, there is a risk of winterkill and
seedling damage.

* Droughtiness of the soils may limit the success of seedings and the choice of
species for range seedings.

e The amount of available water on these soils is higher because of the surface and
subsurface flows from adjacent uplands.

* A cool growing season may limit the growth and establishment of new seedlings
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and the choice of species for range seedings.

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

* The bedrock restricts the rooting depth of the Sherod soil.

* The shallow depth of the Sherod soil limits conventional fencing and makes special
design of fences necessary.

* Depth to bedrock in the Sherod soil limits construction of water impoundments.

* Road construction can block surface and subsurface flows.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

e Because of the depth to the claypan, trees may be blown down when the soil is wet
and winds are strong.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

60—Demasters-Snell complex, 30 to 70 percent north
slopes

Composition

Demasters and similar soils—50 percent
Snell and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Demasters—north-facing concave backslopes; Snell—
north-facing convex backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 3,000 to 4,500 feet

Native plants: Mallow ninebark, common snowberry, rose, ldaho fescue, Saskatoon
serviceberry

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Demasters

0 to 16 inches—Dblack silt loam

16 to 24 inches—very dark brown silt loam

24 to 33 inches—very dark grayish brown cobbly loam
33 to 44 inches—dark brown very cobbly loam

44 inches—basalt

Properties and Qualities of Demasters

Depth to bedrock: 40 to 60 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 8 inches
Hazard of erosion: Very severe
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Typical Profile of Snell

0 to 4 inches—black stony loam

4 to 9 inches—very dark brown stony clay loam

9 to 18 inches—dark brown very stony clay loam

18 to 24 inches—dark brown extremely stony clay loam
24 inches—basalt

Properties and Qualities of Snell

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 3 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Contrasting Inclusions

* Harlow soils on convex backslopes

* Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes

» Bridgewater soils on adjacent alluvial fans and flood plains at the base of canyon
backslopes

Major Use
Demasters and Snell—livestock grazing
Major Management Limitations

Demasters and Snell—water erosion, slope, cool winter temperatures
Snell—shrink-swell potential, depth to clayey layers

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* The clayey lower layers in the Snell soil restrict the rooting depth.

* The clayey lower layers in the Snell soil expand when wet and contract when dry,
which can damage plant roots.

61—Dixiejett-Lickskillet-Rockly complex, 30 to 60 percent
south slopes

Composition

Dixiejett and similar soils—35 percent
Lickskillet and similar soils—30 percent
Rockly and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Dixiejett—south-facing concave backslopes; Lickskillet—
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south-facing convex middle backslopes; Rockly—south-facing convex
backslopes

Landform: Canyons

Parent material: Dixiejett—colluvium and residuum derived from basalt; Lickskillet—
colluvium over residuum derived from basalt; Rockly—loess and colluvium
derived from basalt

Elevation: 2,800 to 4,000 feet

Native plants: Lickskillet and Rockly—bluebunch wheatgrass, Idaho fescue,
Sandberg bluegrass, arrowleaf balsamroot; Dixiejett—bluebunch wheatgrass,
Idaho fescue, Sandberg bluegrass, arrowleaf balsamroot

Climatic factors:
Mean annual precipitation—13 to 20 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 150 days

Typical Profile of Dixiejett

0 to 6 inches—very dark grayish brown gravelly loam

6 to 10 inches—very dark grayish brown very gravelly loam

10 to 18 inches—dark brown very gravelly loam

18 to 27 inches—brown very gravelly clay loam

27 to 43 inches—dark yellowish brown extremely gravelly loam
43 inches—basalt

Properties and Qualities of Dixiejett

Depth to bedrock: 40 to 60 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 5 inches
Hazard of erosion: Severe

Typical Profile of Lickskillet

0 to 7 inches—very dark grayish brown very cobbly loam
7 to 19 inches—brown extremely cobbly loam
19 inches—Imnaha basalt

Properties and Qualities of Lickskillet

Depth to bedrock: 12 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Typical Profile of Rockly

0 to 3 inches—very dark brown very cobbly loam
3 to 7 inches—dark brown extremely cobbly loam
7 inches—basalt

Properties and Qualities of Rockly

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe
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Contrasting Inclusions

* Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
e Tannahill soils on lower backslopes
e Schuelke soils on middle backslopes

Major Use
Dixiejett, Lickskillet, and Rockly—livestock grazing
Major Management Limitations

Dixiejett, Lickskillet, and Rockly—water erosion, slope
Lickskillet and Rockly—depth to bedrock, available water capacity

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock in the Lickskillet and Rockly soils restricts the rooting depth.

* The shallow depth of the Lickskillet and Rockly soils limits the use of conventional
fencing and makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Lickskillet and Rockly soils
causes a change in the range site and a loss in the potential for forage production.

62—Doublecreek-Flybow-Rock outcrop complex, 30 to 60
percent slopes

Composition

Doublecreek and similar soils—40 percent
Flybow and similar soils—30 percent
Rock outcrop—15 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Doublecreek—north-facing backslopes; Flypbow—south-facing
backslopes; Rock outcrop (horizontal layers of exposed bedrock)—north- and
south-facing backslopes

Landform: Canyons

Parent material: Doublecreek—mixed loess and colluvium derived from basalt
with a minor influence of volcanic ash; Flybow—colluvium derived from
basalt

Elevation: 2,000 to 2,800 feet

Native plants: Doublecreek—Idaho fescue, bluebunch wheatgrass; Flypow—
bluebunch wheatgrass, sand dropseed, buckwheat

Climatic factors:

Mean annual precipitation—14 to 17 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—100 to 150 days

Typical Profile of Doublecreek

0 to 4 inches—black silt loam
4 to 10 inches—very dark brown silt loam
10 to 16 inches—very dark grayish brown silt loam
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16 to 22 inches—dark brown cobbly loam
22 to 61 inches—brown cobbly fine sandy loam

Properties and Qualities of Doublecreek

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 9 inches
Hazard of erosion: Severe

Typical Profile of Flybow

0 to 2 inches—dark yellowish brown extremely gravelly loam
2 to 8 inches—dark yellowish brown very gravelly loam
8 inches—Imnaha basalt

Properties and Qualities of Flybow

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Contrasting Inclusions

e Schrier soils on north-facing concave backslopes
¢ Rockly soils on south-facing concave backslopes

Major Use
Doublecreek and Flybow—livestock grazing
Major Management Limitations

Doublecreek, Flybow, and Rock outcrop—water erosion, slope
Flybow—depth to bedrock, available water capacity

General Management Considerations

Livestock grazing

Soil Survey of

* The risk of soil loss from water erosion is high in areas where there is little plant

cover protecting the surface layer.
* The bedrock in the Flybow soil restricts the rooting depth.

* The shallow depth of the Flybow soil limits the use of conventional fencing and

makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Flybow soil causes a change in

the range site and a loss in the potential for forage production.

* The low annual precipitation limits production and seasonal availability of forage.

63—Doublecreek-Langrell complex, 0 to 15 percent

slopes

Composition

Doublecreek and similar soils—55 percent
Langrell and similar soils—30 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Doublecreek—footslopes; Langrell—outwash terraces
Landform: Narrow mountain valleys
Parent material: Doublecreek—mixed loess and colluvium derived from basalt with a
minor influence of volcanic ash; Langrell—glaciofluvial deposits
Elevation: 2,000 to 3,400 feet
Native plants: Doublecreek—bluebunch wheatgrass, sand dropseed; Langrell—
bluebunch wheatgrass, netleaf hackberry, sand dropseed
Climatic factors:
Mean annual precipitation—14 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 150 days
Slope: Doublecreek—2 to 15 percent; Langrell—0 to 3 percent

Typical Profile of Doublecreek

0 to 4 inches—Dblack silt loam

4 to 10 inches—very dark brown silt loam

10 to 16 inches—very dark grayish brown silt loam
16 to 22 inches—dark brown cobbly loam

22 to 61 inches—brown cobbly fine sandy loam

Properties and Qualities of Doublecreek

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 9 inches
Hazard of erosion: Moderate

Typical Profile of Langrell

0 to 9 inches—very dark gray gravelly loam

9 to 20 inches—very dark grayish brown gravelly loam

20 to 32 inches—very dark grayish brown very gravelly loam

32 to 50 inches—very dark grayish brown extremely cobbly sandy loam
50 to 60 inches—very dark gray extremely gravelly coarse sandy loam

Properties and Qualities of Langrell

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 5 inches
Hazard of erosion: Moderate

Contrasting Inclusions
* Collegecreek soils in concave areas of toeslopes and fans
Major Uses
Doublecreek and Langrell—livestock grazing, homesites
Major Management Limitations

Doublecreek and Langrell—water erosion, slope, road stability
Langrell—seepage potential, depth to extremely cobbly or gravelly layers
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General Management Considerations

Livestock grazing

e The amount of available water is higher because of surface and subsurface flows
from adjacent uplands.

* The seepage potential limits construction of water impoundments on the Langrell
soil.

Homesites

e Excavation increases the risk of water erosion.

e Disturbed areas are subject to soil erosion.

* The steepness of slope may make special design of absorption lines, buildings,
and access roads necessary.

» Excavation is hampered by the cobbles in the Langrell soil.

e The lower layers of the Langrell soil may be unsuitable for use as landscaping
material because of the content of gravel and cobbles. Stockpile topsoil and use it
to reclaim areas disturbed during construction.

» Cutbanks in excavated areas of the Langrell soil may not be stable and may
cave in.

64—Doublecreek-Phys complex, 2 to 15 percent slopes
Composition

Doublecreek and similar soils—45 percent
Phys and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Doublecreek—footslopes of canyons; Phys—alluvial fans and
terraces

Landform: Narrow stream valleys

Parent material: Doublecreek—mixed loess and colluvium derived from basalt with a
minor influence of volcanic ash; Phys—mixed alluvium

Elevation: 1,700 to 3,400 feet

Native plants: Bluebunch wheatgrass, netleaf hackberry, sand dropseed

Climatic factors:
Mean annual precipitation—14 to 17 inches
Mean annual air temperature—47 to 50 degrees F
Frost-free period—100 to 150 days

Typical Profile of Doublecreek

0 to 4 inches—black silt loam

4 to 10 inches—very dark brown silt loam

10 to 16 inches—very dark grayish brown silt loam
16 to 22 inches—dark brown cobbly loam

22 to 61 inches—brown cobbly fine sandy loam

Properties and Qualities of Doublecreek

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 9 inches
Hazard of erosion: Moderate
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Typical Profile of Phys

0 to 10 inches—very dark brown silt loam

10 to 16 inches—very dark grayish brown cobbly loam

16 to 23 inches—dark brown very gravelly clay loam

23 to 60 inches—dark yellowish brown extremely cobbly sandy clay loam

Properties and Qualities of Phys

Depth to bedrock: More than 60 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 6 inches
Hazard of erosion: Moderate
Shrink-swell potential: Moderate

Contrasting Inclusions
* Collegecreek soils in concave areas of toeslopes and fans
Major Uses
Doublecreek and Phys—livestock grazing, homesites
Major Management Limitations

Doublecreek and Phys—water erosion, slope
Phys—shrink-swell potential, slope

General Management Considerations

Livestock grazing
e The amount of available water is higher because of surface and subsurface flows
from adjacent uplands.

Homesites

e Excavation increases the risk of water erosion.

* Disturbed areas are subject to soil erosion.

* The steepness of slope may make special design of buildings, access roads,
absorption lines necessary.

» Excavation is hampered by the cobbles in the Phys soil.

e The quality of roadbeds and road surfaces on the Phys soil can be adversely
affected by shrinking and swelling.

» Septic tank absorption fields on the Phys soil may function poorly because of the
limited permeability, which restricts the movement and filtration of effluent.

* The limited permeability of the lower layers of the Phys soil may make special
design of absorption lines necessary.

* The lower layers of the Phys soil may be unsuitable for use as landscaping material
because of the content of cobbles or gravel. Stockpile topsoil and use it to reclaim
areas disturbed during construction.

» Cutbanks on the Phys soil are not stable and therefore are subject to slumping.

» Cutbanks in excavated areas of the Phys soil may not be stable and may cave in.

65—Downards-Anatone-Rock outcrop complex, 60 to 90
percent north slopes
Composition

Downards and similar soils—45 percent
Anatone and similar soils—20 percent
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Rock outcrop—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Downards—north-facing drainageways and concave backslopes;
Anatone—north-facing convex backslopes; Rock outcrop (horizontal layers of
exposed bedrock)—north-facing backslopes

Landform: Canyons

Parent material: Downards—volcanic ash and colluvium derived from basalt;
Anatone—loess and colluvium derived from basalt

Elevation: 2,000 to 3,400 feet

Native plants: Downards—grand fir, Douglas fir, Engelmann spruce, western larch,
Rocky Mountain maple, big huckleberry, longtube twinflower, heartleaf arnica,
false Solomon’s seal, side-flowered miterwort; Anatone—Idaho fescue, bluebunch
wheatgrass, Sandberg bluegrass

Climatic factors:

Mean annual precipitation—20 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 120 days

Typical Profile of Downards

1 inch to O—partially decomposed needles, twigs, moss, and cones
0 to 3 inches—very dark brown cobbly loam

3 to 12 inches—very dark grayish brown gravelly loam

12 to 61 inches—dark brown very cobbly clay loam

Properties and Qualities of Downards

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Bocker soils on convex backslopes
* Harl soils on concave backslopes

Major Uses

Downards—timber production
Anatone—livestock grazing
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Major Management Limitations

Downards, Anatone, and Rock outcrop—slope

Downards and Anatone—water erosion

Anatone—depth to bedrock, cool winter temperatures, slope stability

Downards—sheet and rill erosion, cut and fill erosion, equipment limitations, soil
compaction, soil displacement, seedling mortality, plant competition, puddling,
dustiness

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

* Unsurfaced roads are soft and sticky when wet.

» Unsurfaced roads and skid trails are dusty when dry.

66—Downards-Emily-Sopher complex, 30 to 60 percent
north slopes

Composition

Downards and similar inclusions—50 percent
Emily and similar inclusions—20 percent
Sopher and similar inclusions—20 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Downards—north-facing concave upper backslopes; Emily—
northwest- and northeast-facing middle and lower backslopes; Sopher—
west-facing convex lower backslopes
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Landform: Canyons
Parent material: Downards—volcanic ash and colluvium derived from basalt; Emily—
colluvium derived from basalt and mixed with volcanic ash and loess in the upper
part; Sopher—mixed volcanic ash and loess over clayey colluvium derived from
basalt
Elevation: 2,000 to 3,400 feet
Native plants: Downards—grand fir, Douglas fir, Engelmann spruce, western larch,
Rocky Mountain maple, big huckleberry, longtube twinflower, heartleaf arnica,
false Solomon’s seal, side-flowered miterwort; Emily—ponderosa pine, elk sedge,
Idaho fescue, bluebunch wheatgrass; Sopher—Douglas fir, ponderosa pine,
mallow ninebark, common snowberry, shinyleaf spirea, baldhip rose, pinegrass,
elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—20 to 24 inches
Mean annual air temperature—42 to 45 degrees F (Downards); 45 to 48
degrees F (Emily and Sopher)
Frost-free period—70 to 120 days (Downards); 100 to 150 days (Emily and
Sopher)

Typical Profile of Downards

1 inch to O—partially decomposed needles, twigs, moss, and cones
0 to 3 inches—very dark brown cobbly loam

3 to 12 inches—very dark grayish brown gravelly loam

12 to 61 inches—dark brown very cobbly clay loam

Properties and Qualities of Downards

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Emily

1 inch to 0—slightly decomposed twigs and needles
0 to 5 inches—very dark brown cobbly silt loam

5 to 14 inches—dark brown very cobbly clay loam
14 to 33 inches—dark brown very gravelly clay loam
33 to 60 inches—dark brown very cobbly clay loam

Properties and Qualities of Emily

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Severe

Typical Profile of Sopher

1 inch to 0—slightly decomposed twigs and needles
0 to 2 inches—very dark grayish brown stony loam
2 to 8 inches—dark brown gravelly loam
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8 to 18 inches—brown gravelly clay loam
18 to 24 inches—brown very gravelly clay
24 to 44 inches—brown very gravelly clay
44 inches—basalt

Properties and Qualities of Sopher

Depth to bedrock: 40 to 60 inches

Depth to clayey layers: 10 to 20 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 20 inches
Drainage class: Well drained

Permeability: Slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the clayey layers

Contrasting Inclusions

* Harl soils on convex upper backslopes
* Anatone soils on convex upper backslopes

Major Uses

Downards, Emily, and Sopher—timber production
Emily—livestock grazing

Major Management Limitations

Downards, Emily, and Sopher—slope, sheet and rill erosion, equipment limitations,
dustiness

Downards—cut and fill erosion

Emily and Sopher—available water capacity

Sopher—depth to clayey layers

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Droughtiness of the soil may limit the success of seedings and the choice of
species for broadcast seedings following natural fires of high intensity.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

» Because the soils are hot and droughty, mortality of tree seedlings can be

expected.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads are soft and sticky when wet.

Unsurfaced roads and skid trails are dusty when dry.

Erosion control measures are needed to reduce soil loss from cut and fill slopes on

the Downards soil.
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67—Downards-Klicker complex, 15 to 30 percent south
slopes
Composition

Downards and similar soils—60 percent
Klicker and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Downards—south-facing footslopes and concave backslopes;
Klicker—south-facing shoulders and convex backslopes

Landform: Hills, mountains

Parent material: Downards—volcanic ash and colluvium derived from basalt; Klicker—
loess and colluvium derived from basalt with an influence of volcanic ash in the
surface layer

Elevation: 3,000 to 4,000 feet

Native plants: Downards—Douglas fir, ponderosa pine, creambush oceanspray,
mallow ninebark, common snowberry, shinyleaf spirea, rose, pinegrass, elk
sedge, heartleaf arnica; Klicker—ponderosa pine, common snowberry, shinyleaf
spirea, pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—20 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Downards

1 inch to O—partially decomposed needles, twigs, moss, and cones
0 to 3 inches—very dark brown cobbly loam

3 to 12 inches—very dark grayish brown gravelly loam

12 to 51 inches—dark brown very cobbly clay loam

51 inches—basalt

Properties and Qualities of Downards

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 5 inches

Hazard of erosion: Severe

Typical Profile of Klicker

1 inch to 0—mostly undecomposed pine needles

0 to 3 inches—very dark grayish brown stony silt loam

3 to 10 inches—dark brown cobbly silt loam

10 to 18 inches—dark brown very cobbly silty clay loam

18 to 24 inches—dark brown extremely cobbly silty clay loam
24 inches—basalt

Properties and Qualities of Klicker

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow
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Available water capacity: About 3 inches
Hazard of erosion: Severe

Contrasting Inclusions

e Kamela soils on shoulders and convex backslopes
» Sopher soils on footslopes and concave backslopes

Major Use
Downards and Klicker—timber production
Major Management Limitations

Downards and Klicker—soil compaction, seedling mortality, plant competition,
puddling, dustiness, low available water capacity
Klicker—sheet and rill erosion, windthrow, fire damage

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment

and the timing of operations.

Because the Klicker soil is droughty, mortality of tree seedlings can be expected.

Uncontrolled competing vegetation may retard reforestation.

The content of rock fragments makes tree planting difficult.

Special precautions may be needed to control soil loss following activities that

expose the Klicker soil.

* Trees on the Klicker soil may be blown down when the soil is wet and winds are
strong.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency on the Klicker soil.

* Unsurfaced roads and skid trails on the Klicker soil are dusty when dry.

* Unsurfaced roads and skid trails on the Downards soil are very dusty when dry
because of the surface volcanic ash.

» Unsurfaced roads and skid trails are soft when wet.

68—Downards-Klicker complex, 30 to 60 percent south
slopes

Composition

Downards and similar soils—60 percent
Klicker and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Downards—south-facing concave backslopes; Klicker—
south-facing convex backslopes

Landform: Hills, mountains

Parent material: Downards—volcanic ash and colluvium derived from basalt;
Klicker—loess and colluvium derived from basalt with an influence of volcanic
ash in the surface layer

Elevation: 3,000 to 4,000 feet

Native plants: Downards—Douglas fir, ponderosa pine, creambush oceanspray,
mallow ninebark, common snowberry, shinyleaf spirea, rose, pinegrass, elk
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sedge, heartleaf arnica; Klicker—ponderosa pine, common snowberry, shinyleaf
spirea, pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—20 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Downards

1 inch to O—partially decomposed needles, twigs, moss, and cones
0 to 3 inches—very dark brown cobbly loam

3 to 12 inches—very dark grayish brown gravelly clay loam

12 to 51 inches—dark brown very cobbly clay loam

51 inches—basalt

Properties and Qualities of Downards

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 5 inches

Hazard of erosion: Severe

Typical Profile of Klicker

1 inch to 0—mostly undecomposed pine needles

0 to 3 inches—very dark grayish brown stony silt loam

3 to 10 inches—dark brown cobbly silt loam

10 to 18 inches—dark brown very cobbly silty clay loam

18 to 24 inches—dark brown extremely cobbly silty clay loam
24 inches—basalt

Properties and Qualities of Klicker

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 3 inches
Hazard of erosion: Severe

Contrasting Inclusions

e Kamela soils on convex backslopes
e Sopher soils on concave backslopes

Major Use
Downards and Klicker—timber production
Major Management Limitations

Downards and Klicker—slope, sheet and rill erosion, equipment limitations, soil
compaction, soil displacement, seedling mortality, plant competition, fire damage,
puddling, dustiness

Klicker—windthrow, low available water capacity

General Management Considerations

Timber production
e Special precautions may be needed to control soil loss following activities that
expose the soils.
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* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Trees on the Klicker soil may be blown down when the soil is wet and winds are
strong.

* Unsurfaced roads and skid trails on the Downards soil are very dusty when dry
because of the surface volcanic ash.

* Unsurfaced roads and skid trails on the Klicker soil are dusty when dry.

» Unsurfaced roads are sticky when wet.

69—Downeygulch-Lowerbluff complex, 0 to 15 percent
slopes
Composition

Downeygulch and similar soils—50 percent
Lowerbluff and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Downeygulch—concave areas of summits; Lowerbluff—convex
areas of summits
Landform: Plateaus
Parent material: Mixed volcanic ash, loess, and colluvium derived from basalt
Elevation: 3,400 to 5,500 feet
Native plants: Douglas fir, ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—20 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Downeygulich

0 to 13 inches—brown gravelly silt loam
13 to 24 inches—strong brown gravelly silt loam
24 inches—basalt

Properties and Qualities of Downeygulch

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 20 to 40 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 7 inches

Hazard of erosion: Slight or moderate

Typical Profile of Lowerbluff

1 inch to O—partially decomposed needles and twigs
0 to 6 inches—dark brown silt loam
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6 to 15 inches—dark yellowish brown gravelly fine sandy loam
15 inches—basalt

Properties and Qualities of Lowerbluff

Depth to bedrock: 10 to 20 inches

Thickness of volcanic ash mantle: Extends to a depth of 10 to 20 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 4 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Anatone and Bocker soils on shoulders
* Thirstygulch soils along margins of summits

Major Use
Downeygulch and Lowerbluff—timber production
Major Management Limitations

Downeygulch and Lowerbluff—soil compaction, seedling mortality, plant competition,
windthrow, puddling, dustiness

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

¢ Uncontrolled competing vegetation may retard reforestation.

* Because of the depth to bedrock, trees may be blown down when the soils are wet
and winds are strong.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

70—Downeygulch-Thirstygulch complex, 15 to 30 percent
slopes
Composition

Downeygulch and similar soils—55 percent
Thirstygulch and similar soils—30 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Downeygulch—footslopes and concave backslopes;
Thirstygulch—shoulders and convex backslopes

Landform: Plateaus

Parent material: Mixed volcanic ash, loess, and colluvium derived from basalt

Elevation: 4,000 to 5,800 feet

Native plants: Downeygulch—grand fir, Douglas fir, ponderosa pine, elk sedge,
pinegrass, heartleaf arnica; Thirstygulch—Douglas fir, ponderosa pine, common
snowberry, shinyleaf spirea, pinegrass, elk sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—20 to 35 inches
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Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Downeygulich

0 to 13 inches—brown gravelly silt loam
13 to 24 inches—brown gravelly silt loam
24 inches—basalt

Properties and Qualities of Downeygulch

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 20 to 40 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 7 inches

Hazard of erosion: Slight or moderate

Typical Profile of Thirstygulch

1 inch to 0—decomposed needles and leaves

0 to 10 inches—very dark grayish brown very stony loam
10 to 19 inches—dark brown extremely cobbly silt loam
19 inches—basalt

Properties and Qualities of Thirstygulch

Depth to bedrock: 10 to 20 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 20 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 1.5 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Tolo soils on north-facing backslopes
e Lowerbluff soils on summits
¢ Klicker soils on south-facing backslopes

Major Use
Downeygulch and Thirstygulch—timber production
Major Management Limitations

Downeygulch and Thirstygulch—sheet and rill erosion, soil compaction, seedling
mortality, puddling, dustiness

Downeygulch—cut and fill erosion

Thirstygulch—windthrow

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* Because the soils are droughty, mortality of tree seedlings can be expected.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes on
the Downeygulch soil.
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* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

» Unsurfaced roads and skid trails are soft when wet.

* Trees on the Thirstygulch soil may be blown down when the soil is wet and winds
are strong.

* The rock fragments in the Thirstygulch soil make tree planting difficult.

71—Eggleson gravelly loam, 0 to 2 percent slopes
Composition

Eggleson and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Slightly convex areas

Landform: Flood plains

Parent material: Mixed alluvium

Elevation: 3,400 to 4,200 feet

Native plants: Spruce, willow

Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 3 inches—very dark brown gravelly loam

3 to 10 inches—very dark grayish brown very gravelly sandy loam

10 to 17 inches—very dark grayish brown extremely gravelly loamy sand
17 to 30 inches—multicolored extremely gravelly sand

30 to 60 inches—multicolored, mottled extremely gravelly sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Drainage class: Moderately well drained

Depth to water table (apparent): 2 to 3 feet in March through June
Permeability: Moderate in the upper part and rapid in the lower part
Available water capacity: About 3 inches

Frequency of flooding: Rare

Hazard of erosion: Slight

Contrasting Inclusions

* Cheval soils in depressions of flood plains
* Matterhorn soils on fan terraces

Major Uses
Livestock grazing, homesites
Major Management Limitations
High water table, permeability, available water capacity, rare flooding
General Management Considerations

Livestock grazing
* A seasonal high water table increases the amount of moisture in the soil.
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* Droughtiness may limit the success of seedings and the choice of species for
seedings.

* The risk of seepage limits construction of water impoundments.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Homesites

» Septic tank absorption fields may function poorly because of wetness late in winter
and in spring.

» Because of the rapid permeability in the lower layers, there is a risk of polluting the
ground water from onsite sewage disposal systems.

e Seasonal flooding may affect onsite sewage disposal systems.

* The lower layers may be unsuitable for use as landscaping material because of the
content of gravel. Stockpile topsoil and use it to reclaim areas disturbed during
construction.

72—Emily-Wolot complex, 15 to 30 percent slopes
Composition

Emily and similar soils—55 percent
Wolot and similar soils—30 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Emily—toeslope margins of fans; Wolot—central portion of fans
Landform: Emily—narrow canyons; Wolot—head of narrow canyons
Parent material: Emily—colluvium derived from basalt and mixed with volcanic ash
and loess in the upper part; Wolot—volcanic ash over loess and colluvium
Elevation: 2,000 to 3,400 feet
Native plants: Emily—ponderosa pine, elk sedge, Idaho fescue, bluebunch
wheatgrass; Wolot—ponderosa pine, common snowberry, shinyleaf spirea,
pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—15 to 24 inches
Mean annual air temperature—45 to 48 degrees F
Frost-free period—100 to 150 days

Typical Profile of Emily

1 inch to 0—slightly decomposed twigs and needles
0 to 5 inches—very dark brown cobbly silt loam

5 to 14 inches—dark brown very cobbly clay loam
14 to 33 inches—dark brown very gravelly clay loam
33 to 60 inches—dark brown very cobbly clay loam

Properties and Qualities of Emily

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 7 to 14 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 5 inches

Hazard of erosion: Severe

Shrink-swell potential: Moderate
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Typical Profile of Wolot

1 inch to 0—mostly needles, twigs, and moss
0 to 12 inches—dark brown silt loam

12 to 21 inches—yellowish brown silt loam
21 to 48 inches—brown silt loam

48 to 60 inches—brown silty clay loam

Properties and Qualities of Wolot

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 20 to 35 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and moderately slow in the lower part
Available water capacity: About 15 inches

Hazard of erosion: Severe

Shrink-swell potential: Moderate

Contrasting Inclusions
e Sopher soils on footslopes
Major Use
Emily and Wolot—timber production
Major Management Limitations

Emily and Wolot—soil compaction, seedling mortality, plant competition, puddling,
dustiness
Wolot—sheet and rill erosion, cut and fill erosion

General Management Considerations

Timber production

* To minimize soil damage from compaction of the soils, carefully choose the type of
equipment and the timing of operations.

» Because the soils are hot and droughty, mortality of tree seedlings can be
expected.

* Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails on the Wolot soil are very dusty when dry because
of the surface volcanic ash.

» Unsurfaced roads and skid trails on the Emily soil are dusty when dry.

e Special precautions may be needed to control soil loss following activities that
expose the Wolot soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes on
the Wolot soil.

73—Endoaquolls, 0 to 3 percent slopes
Composition

Endoaquolls, mesic, and similar inclusions—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Depressions adjacent to footslopes
Landform: Outwash terraces
Parent material: Glaciofluvial deposits
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Elevation: 2,800 to 3,100 feet

Native plants: Sedge, tufted hairgrass, rush

Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Reference Profile of Endoaquolls

0 to 10 inches—very dark brown, mottled loam

10 to 16 inches—dark brown, mottled loam

16 to 21 inches—dark brown very cobbly loam

21 to 31 inches—brown extremely stony loam

31 to 60 inches—dark brown extremely cobbly loamy fine sand

Properties and Qualities of Endoaquolls

Depth to bedrock: More than 60 inches

Depth to extremely cobbly sandy layer: 20 to 35 inches

Drainage class: Somewhat poorly drained or poorly drained

Depth to water table (apparent): 0.5 to 1.5 feet in March through June
Permeability: Moderate

Available water capacity: About 4 inches

Hazard of erosion: Slight

Contrasting Inclusions

e Langrell soils on adjacent outwash terraces at slightly higher elevations
* Conley soils on alluvial fans at slightly higher elevations
* Phys soils on alluvial fans at slightly higher elevations

Major Use
Pasture
Major Management Limitations
High water table, available water capacity
General Management Considerations

Pasture
* Only shallow-rooted, water-tolerant plants are suited to these soils.
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* Wetness limits the choice of adapted plants and increases the risk of winterkill due

to frost action.
* The seasonal high water table restricts growth of deep-rooted crops.

* Flood irrigation may result in an induced high water table and reduce production of

deep-rooted crops.
* The risk of seepage limits construction of water impoundments.

74—Ferguson very fine sandy loam, 2 to 15 percent

slopes

Composition

Ferguson and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Middle and lower margins
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Landform: Outwash fans

Parent material: Dominantly granitic glaciofluvial deposits with a mantle of volcanic
ash

Elevation: 4,400 to 5,300 feet

Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:
Mean annual precipitation—30 to 40 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to 0—slightly decomposed twigs and needles

0 to 7 inches—brown very fine sandy loam

7 to 24 inches—yellowish brown very fine sandy loam

24 to 38 inches—brown very stony sandy loam

38 to 45 inches—brown very gravelly sandy loam

45 to 60 inches—dark yellowish brown very gravelly loamy coarse sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Slight or moderate

Potential frost action: Moderate

Contrasting Inclusions

Limberjim soils on adjacent footslopes

Minam soils that have surface stones and are on the upper margins of fans
Rondowa soils on the lower margins of fans

Minam soils on the lower margins of fans

Major Uses
Timber production, homesites
Major Management Limitations

Hazard of compaction, dustiness, water erosion, stones in lower layers, frost heaving,
plant competition

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

Homesites
e Excavation increases the risk of water erosion.



Wallowa County Area, Oregon 145

* Disturbed areas are subject to soil erosion.

* The stones and gravel in the soil hamper excavation.

» Cutbanks are not stable and therefore are subject to slumping.

* Frost action limits construction of access roads, driveways, and buildings.

e The quality of roadbeds and road surfaces can be adversely affected by frost
action.

* The steepness of slope may make special design of absorption lines necessary.

» Because of the permeability in the lower layers, there is a risk of polluting the
ground water from onsite sewage disposal systems.

* The steepness of slope may make special design of buildings and access roads
necessary.

* Cutbanks in excavated areas may not be stable and may cave in.

* The lower layers may be unsuitable for use as landscaping material because of the
content of gravel. Stockpile topsoil and use it to reclaim areas disturbed during
construction.

* Unsurfaced roads are very dusty when dry because of the surface volcanic ash.

75—Ferguson very fine sandy loam, 15 to 30 percent
north slopes

Composition

Ferguson and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing backslopes
Landform: Moraines
Parent material: Dominantly granitic glaciofluvial deposits with a mantle of volcanic
ash
Elevation: 4,000 to 5,400 feet
Native plants: Grand fir, western larch, Douglas fir, prince's pine, twinflower
Climatic factors:
Mean annual precipitation—30 to 40 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to 0—slightly decomposed twigs and needles

0 to 7 inches—brown very fine sandy loam

7 to 24 inches—yellowish brown very fine sandy loam

24 to 38 inches—brown very stony sandy loam

38 to 45 inches—brown very gravelly sandy loam

45 to 60 inches—dark yellowish brown very gravelly loamy coarse sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Severe
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Contrasting Inclusions

Limberjim soils on north-facing backslopes
Syrupcreek soils on north-facing backslopes
Rondowa soils on lower lateral moraines
Bucketlake soils on adjacent backslopes

Major Use
Timber production
Major Management Limitations

Soil displacement, soil compaction, water erosion, dustiness, equipment operability,
plant competition

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* This soil is susceptible to being pushed from its natural position during equipment

operations.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails on hillsides are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface

volcanic ash.

76—Ferguson very fine sandy loam, 30 to 60 percent
north slopes

Composition

Ferguson and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing backslopes
Landform: Moraines
Parent material: Dominantly granitic glaciofluvial deposits with a mantle of volcanic
ash
Elevation: 4,000 to 5,400 feet
Native plants: Grand fir, western larch, Douglas fir, prince's pine, twinflower
Climatic factors:
Mean annual precipitation—30 to 40 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to 0—slightly decomposed twigs and needles

0 to 7 inches—brown very fine sandy loam

7 to 24 inches—yellowish brown very fine sandy loam

24 to 38 inches—brown very stony sandy loam

38 to 45 inches—brown very gravelly sandy loam

45 to 60 inches—dark yellowish brown very gravelly loamy coarse sand
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Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Severe

Contrasting Inclusions

Limberjim soils on north-facing backslopes
Syrupcreek soils on north-facing backslopes
Bucketlake soils on north-facing backslopes
Rondowa soils on lower lateral moraines

Major Use
Timber production
Major Management Limitations

Slope, soil compaction, soil displacement, dustiness, plant competition, equipment
operability, water erosion

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* This soil is susceptible to being pushed from its natural position during equipment
operations.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads on hillsides are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

77—Ferguson very fine sandy loam, 15 to 30 percent
south slopes

Composition

Ferguson and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: South-facing backslopes

Landform: Moraines

Parent material: Dominantly granitic glaciofluvial deposits with a mantle of volcanic
ash

Elevation: 4,000 to 6,200 feet

Native plants: Douglas fir, ponderosa pine, prince's pine, twinflower

Climatic factors:
Mean annual precipitation—30 to 40 inches
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Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to 0—slightly decomposed twigs and needles

0 to 7 inches—brown very fine sandy loam

7 to 24 inches—yellowish brown very fine sandy loam

24 to 38 inches—brown very stony sandy loam

38 to 45 inches—brown very gravelly sandy loam

45 to 60 inches—dark yellowish brown very gravelly loamy coarse sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Severe

Contrasting Inclusions

* Rondowa soils on lower lateral moraines
¢ Klicker soils on south-facing backslopes

Major Use
Timber production
Major Management Limitations

Soil displacement, soil compaction, water erosion, dustiness, equipment operability,
plant competition

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

This soil is susceptible to being pushed from its natural position during equipment
operations.

Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails on hillsides are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

78—Ferguson very fine sandy loam, 30 to 60 percent
south slopes

Composition

Ferguson and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: South-facing backslopes
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Landform: Moraines
Parent material: Dominantly granitic glaciofluvial deposits with a mantle of volcanic
ash
Elevation: 4,000 to 6,200 feet
Native plants: Douglas fir, ponderosa pine, prince's pine, twinflower
Climatic factors:
Mean annual precipitation—30 to 40 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
Time of year more than 2 feet of snow on ground: January through March

Typical Profile

1 inch to 0—slightly decomposed twigs and needles

0 to 7 inches—brown very fine sandy loam

7 to 24 inches—yellowish brown very fine sandy loam

24 to 38 inches—brown very stony sandy loam

38 to 45 inches—brown very gravelly sandy loam

45 to 60 inches—dark yellowish brown very gravelly loamy coarse sand

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 25 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 8 inches

Hazard of erosion: Severe

Contrasting Inclusions

¢ Klicker soils on south-facing backslopes
* Rondowa soils on lower lateral moraines

Major Use
Timber production
Major Management Limitations

Slope, water erosion, equipment operability, soil compaction, soil displacement,
dustiness, plant competition

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* This soil is susceptible to being pushed from its natural position during equipment
operations.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads on hillsides are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.
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79—Flybow-Rubble land-Rock outcrop complex, 30 to 60
percent south slopes

Composition

Flybow and similar soils—40 percent
Rubble land—30 percent

Rock outcrop—15 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Flypow—south-facing convex backslopes; Rubble land—
south-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Flypow—colluvium derived from basalt

Elevation: 800 to 2,800 feet

Native plants: Flypow—bluebunch wheatgrass, sand dropseed, buckwheat

Climatic factors:

Mean annual precipitation—12 to 15 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—120 to 170 days

Typical Profile of Flybow

0 to 2 inches—dark yellowish brown extremely gravelly loam
2 to 8 inches—dark yellowish brown very gravelly loam
8 inches—Imnaha basalt

Properties and Qualities of Flybow

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Contrasting Inclusions
e Lickskillet soils on concave backslopes
Major Use
Flybow—livestock grazing
Major Management Limitations
Flybow—depth to bedrock, water erosion
General Management Considerations

Livestock grazing

* The bedrock in the soil restricts the rooting depth.

* The shallow depth of the soil limits the use of conventional fencing and makes
special design of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* The low annual precipitation limits forage production.
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80—FIlybow-Rubble land-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Flybow and similar soils—40 percent
Rubble land—30 percent

Rock outcrop—15 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Flypow—south-facing convex backslopes; Rubble land—
south-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Flypow—colluvium derived from basalt

Elevation: 800 to 2,800 feet

Native plants: Flypow—bluebunch wheatgrass, sand dropseed, buckwheat

Climatic factors:

Mean annual precipitation—12 to 15 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—120 to 170 days

Typical Profile of Flybow

0 to 2 inches—dark yellowish brown extremely gravelly loam
2 to 8 inches—dark yellowish brown very gravelly loam
8 inches—Imnaha basalt

Properties and Qualities of Flybow

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Very severe

Contrasting Inclusions
e Lickskillet soils on concave backslopes
Major Use
Flybow—livestock grazing
Major Management Limitations

Flybow, Rubble land, and Rock outcrop—slope
Flybow—depth to bedrock, water erosion, slope stability

General Management Considerations

Livestock grazing

* The bedrock in the soil restricts the rooting depth.

* The shallow depth of the soil limits the use of conventional fencing and makes
special design of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
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wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* The low annual precipitation limits production and seasonal availability of forage.

81—Flycreek-Flyvalley complex, 2 to 15 percent slopes
Composition

Flycreek and similar soils—65 percent
Flyvalley and similar soils—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Flycreek—concave areas of summits; Flyvalley—shoulders and
convex areas of summits

Landform: Plateaus

Parent material: Flycreek—volcanic ash over residuum and colluvium derived from
acidic tuff; Flyvalley—volcanic ash over acidic tuff

Elevation: 4,000 to 5,800 feet

Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile of Flycreek

3 inches to O—partially decomposed moss, needles, and twigs
0 to 6 inches—very dark grayish brown silt loam

6 to 17 inches—brown silt loam

17 to 20 inches—dark yellowish brown gravelly clay loam

20 to 31 inches—dark yellowish brown gravelly clay

31 to 35 inches—brown gravelly clay loam

35 inches—weathered acidic basalt

Properties and Qualities of Flycreek

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash mantle: Extends to depth of 14 to 22 inches
Depth to claypan: 14 to 22 inches

Drainage class: Well drained

Permeability: Moderately rapid in the upper part and slow in the lower part
Available water capacity: About 8 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Typical Profile of Flyvalley

1 inch to O—partially decomposed twigs and needles
0 to 6 inches—dark brown silt loam

6 to 19 inches—brown loam

19 inches—hard tuff
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Properties and Qualities of Flyvalley

Depth to bedrock: 10 to 20 inches

Thickness of volcanic ash mantle: Extends to a depth of 10 to 20 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 5 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Btree and Geisercreek soils on adjacent backslopes
* Anatone soils in convex areas

Major Use
Flycreek and Flyvalley—timber production
Major Management Limitations

Flycreek and Flyvalley—soil compaction, plant competition, windthrow, puddling,
dustiness
Flycreek—depth to claypan

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

¢ Uncontrolled competing vegetation may retard reforestation.

* Trees may be blown down when the soils are wet and winds are strong.

» Unsurfaced roads and skid trails are soft when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

82—Freels silt loam, 0 to 3 percent slopes
Composition

Freels and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Treads adjacent to meander channels
Landform: Flood plains, low stream terraces
Parent material: Alluvium derived from loess eroded from surrounding hills
Elevation: 3,400 to 4,400 feet
Native plants: Basin wildrye, willow, ldaho fescue, bluegrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

0 to 5 inches—Dblack silt loam

5 to 34 inches—very dark brown silt loam

34 to 38 inches—very dark grayish brown silt loam

38 to 51 inches—very dark grayish brown, mottled silt loam
51 to 60 inches—dark grayish brown silt loam
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Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Drainage class: Moderately well drained

Depth to water table (apparent): 3 to 5 feet in March through June
Permeability: Moderate

Available water capacity: About 10 inches

Frequency of flooding: Rare in March through June

Hazard of erosion: Slight

Contrasting Inclusions

e Cheval soils in depressions

» Josset soils in meander channels

* Sturgill soils in depressions

* Lostine soils on slightly higher stream terraces

Major Uses

Hay and pasture livestock grazing
Major Management Limitations
High water table, flooding
General Management Considerations

Hay and pasture

e The low annual precipitation restricts annual cropping unless supplemental
irrigation is used.

* The risk of seepage limits construction of water impoundments.

Livestock grazing

* Heavy season-long grazing in riparian areas may decrease the abundance of
plants that help to stabilize streambanks and moderate water temperatures.

* A seasonal high water table increases the amount of moisture in the soil.

e The amount of available water is higher because of surface and subsurface flows
from adjacent uplands.

Figure 12.—Alfalfa on narrow stream terraces in an area of Freels silt loam, 0 to 3 percent slopes,
in center. This area is northeast of the town of Wallowa.
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* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

83—Geisercreek silt loam, 15 to 30 percent north slopes
Composition

Geisercreek and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing backslopes and footslopes

Landform: Mountains

Parent material: Mantle of volcanic ash over residuum and colluvium derived from
soft tuff

Elevation: 4,800 to 5,300 feet

Native plants: Grand fir, Douglas fir, Engelmann spruce, western larch, longtube
twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf

Climatic factors:
Mean annual precipitation—25 to 35 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Time of year more than 2 feet of snow on ground: January through March

Typical Profile

2 inches to 0—partially decomposed needles, twigs, and branches
0 to 5 inches—dark yellowish brown silt loam

5 to 14 inches—brown silt loam

14 to 19 inches—yellowish brown silt loam

19 to 23 inches—dark yellowish brown silt loam

23 to 29 inches—olive brown clay

29 to 35 inches—brown cobbly clay

35 to 60 inches—dark yellowish brown cobbly silty clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 15 to 22 inches
Depth to claypan: 20 to 35 inches

Drainage class: Well drained

Permeability: Moderate in the upper part and slow in the lower part
Available water capacity: About 11 inches

Hazard of erosion: Severe

Shrink-swell potential: High in the claypan

Contrasting Inclusions

e Btree and Limberjim soils on footslopes and backslopes
 Flycreek and Syrupcreek soils on shoulders

Major Use

Timber production
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Major Management Limitations

Sheet and rill erosion, cut and fill erosion, soil compaction, plant competition,
puddling, dustiness, depth to claypan

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill
slopes.

* To minimize soil damage from compaction, carefully choose the type of
equipment and the timing of operations.

¢ Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are soft and sticky when wet.

* Unsurfaced roads and skid trails are very dusty when dry because of the
surface volcanic ash.

84—Gelsinger silt loam, 2 to 8 percent slopes
Composition

Gelsinger and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Concave areas
Landform: Fans
Parent material: Loess over clayey colluvium derived from basalt
Elevation: 2,700 to 3,400 feet
Native plants: ldaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—100 to 120 days

Typical Profile

0 to 10 inches—very dark brown silt loam

10 to 14 inches—very dark grayish brown silty clay loam
14 to 21 inches—dark brown silty clay

21 to 36 inches—dark yellowish brown silty clay loam
36 to 45 inches—brown clay loam

45 to 51 inches—brown loam

51 to 60 inches—brown clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to soft powdery calcium carbonate: 20 to 35 inches
Depth to clayey layers: 11 to 23 inches

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 10 inches

Hazard of erosion: Slight

Shrink-swell potential: High

Corrosivity to uncoated steel: High
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Contrasting Inclusions

Phys soils on the upper margins of alluvial fans
Ramo soils on adjacent footslopes of fans
Langrell soils on nearly level outwash terraces
Conley soils on the lower margins of alluvial fans

Major Uses
Irrigated cropland, hay and pasture, homesites
Major Management Limitations
Permeability, shrink-swell potential, water erosion, corrosivity, depth to clayey layers
General Management Considerations

Hay and pasture

* The clayey layers restrict the rooting depth.

* The clayey layers expand when wet and contract when dry, which can damage
plant roots.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

* The risk of seepage limits construction of water impoundments.

* The low annual precipitation limits production and seasonal availability of forage.

Irrigated cropland

* A tillage pan forms easily if the soil is excessively cultivated.

» Erosion and downcutting may occur in irrigation ditches.

* Soil erosion caused by snowmelt and runoff in winter reduces the productivity of the
soil unless conservation practices are applied.

* Flood irrigation systems will not apply water uniformly because of the uneven
topography.

Homesites

* The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling.

» Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

e The slowly permeable lower layers may make special design of absorption lines
necessary.

» Untreated effluent can move along the surface of the restrictive layer and seep in
downslope areas, creating a hazard to health.

* The clayey layers may be unsuitable for use as landscaping material. Stockpile
topsoil and use it to reclaim areas disturbed during construction.

* Unsurfaced roads are dusty when dry.

85—Gelsinger silt loam, 8 to 15 percent slopes
Composition

Gelsinger and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Concave areas
Landform: Fans
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Parent material: Loess and clayey colluvium derived from basalt
Elevation: 2,700 to 3,400 feet
Native plants: ldaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—45 to 47 degrees F
Frost-free period—100 to 120 days

Typical Profile

0 to 10 inches—very dark brown silt loam

10 to 14 inches—very dark grayish brown silty clay loam
14 to 21 inches—dark brown silty clay

21 to 36 inches—dark yellowish brown silty clay loam
36 to 45 inches—brown clay loam

45 to 51 inches—brown loam

51 to 60 inches—brown clay loam

Soil Properties and Qualities

Depth to bedrock: More than 60 inches

Depth to soft powdery calcium carbonate: 20 to 35 inches
Depth to clayey layers: 11 to 23 inches

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 10 inches

Hazard of erosion: Moderate

Shrink-swell potential: High

Corrosivity to uncoated steel: High

Contrasting Inclusions

Phys soils on the upper margins of alluvial fans
Ramo soils on the lower margins of alluvial fans
Laufer soils on adjacent shoulders

Thiessen soils on adjacent footslopes of canyons

Major Uses
Irrigated cropland, livestock grazing, hay and pasture, homesites
Major Management Limitations

Shrink-swell potential, corrosivity, water erosion, permeability, low annual
precipitation, slope, depth to clayey layers

General Management Considerations

Livestock grazing

* The clayey layers restrict the rooting depth.

* The clayey layers expand when wet and contract when dry, which can damage
plant roots.

* The low annual precipitation limits production and seasonal availability of forage.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

Hay and pasture
* Soil erosion caused by snowmelt and runoff in winter reduces productivity unless
conservation practices are applied.
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Irrigated cropland

* A tillage pan forms easily if the soil is excessively cultivated.

* Erosion and downcutting may occur in irrigation ditches.

* The risk of seepage limits construction of water impoundments.

* Flood irrigation systems will not apply water uniformly because of the uneven
topography.

» High corrosivity may damage uncoated steel used in pipelines, watering facilities,
and water structures.

Homesites

* The soil expands when wet and contracts when dry, which can damage structures
and plant roots.

* The quality of roadbeds and road surfaces can be adversely affected by shrinking
and swelling.

» Septic tank absorption fields may function poorly because of the restricted
permeability of the soil.

e The slowly permeable lower layers and steepness of slope may make special
design of absorption lines necessary.

» Untreated effluent can move along the surface of the restrictive layer and seep in

downslope areas, creating a hazard to health.

Excavation increases the risk of water erosion.

Disturbed areas are subject to soil erosion.

Cutbanks are not stable and therefore are subject to slumping.

The steepness of slope may make special design of buildings and access roads

necessary.

* The clayey layers may be unsuitable for use as landscaping material. Stockpile
topsoil and use it to reclaim areas disturbed during construction.

* Unsurfaced roads are dusty when dry.

86—Getaway cobbly silt loam, 15 to 30 percent north
slopes
Composition

Getaway and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing backslopes
Landform: Canyons
Parent material: Colluvium derived from basalt with a mixture of loess and volcanic
ash in the upper part
Elevation: 3,000 to 5,000 feet
Native plants: Douglas fir, ponderosa pine, mallow ninebark, common snowberry,
shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

1 inch to 0—needles and twigs
0 to 13 inches—very dark brown cobbly silt loam
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13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Soil Properties and Qualities

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Shrink-swell potential: Moderate

Contrasting Inclusions

e Harlow soils on shoulders
* Rock outcrop on shoulders
* Sweiting soils on shoulders
¢ Klickson soils on footslopes
e Larabee soils on shoulders

Major Use
Timber production
Major Management Limitations

Permeability, soil compaction, cobbles on soil surface, equipment operability, seedling
mortality, plant competition

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

Because this soil is droughty, mortality of tree seedlings can be expected.
Uncontrolled competing vegetation may retard reforestation.

Unsurfaced roads and skid trails are dusty when dry.

Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layer. Skid trails are soft when wet.

87—Getaway cobbly silt loam, 30 to 60 percent north
slopes
Composition

Getaway and similar soils—85 percent
Contrasting inclusions—15 percent

Setting

Landscape position: North-facing backslopes

Landform: Canyons

Parent material: Colluvium derived from basalt with a mixture of loess and volcanic
ash in the upper part

Elevation: 3,000 to 5,000 feet

Native plants: Douglas fir, ponderosa pine, mallow ninebark, common snowberry,
shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica
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Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Soil Properties and Qualities

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions

Harlow soils on convex backslopes

Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
Sweiting soils on shoulders

Tolo soils on concave backslopes

Klickson soils on concave backslopes

Larabee soils on convex backslopes

Major Use
Timber production
Major Management Limitations

Slope, equipment operability, water erosion, permeability, soil compaction, cobbles
on soil surface, soil displacement, seedling mortality, plant competition, fire
damage

General Management Considerations

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* This soil is susceptible to being pushed from its natural position during equipment
operations.

* Because this soil is droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layer. Skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.
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88—Getaway-Anatone-Rock outcrop complex, 60 to 90
percent slopes
Composition

Getaway and similar soils—45 percent
Anatone and similar soils—30 percent
Rock outcrop—10 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Getaway—north-facing concave backslopes; Anatone—
south-facing convex backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—north- and south-facing backslopes

Landform: Canyons

Parent material: Getaway—colluvium derived from basalt with a mixture of loess and
volcanic ash in the upper part; Anatone—loess and colluvium derived from basalt

Elevation: 2,800 to 5,000 feet

Native plants: Getaway—Douglas fir, ponderosa pine, mallow ninebark, common
snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica;
Anatone—bluebunch wheatgrass, ldaho fescue, arrowleaf balsamroot, buckwheat

Climatic factors:

Mean annual precipitation—15 to 25 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Kahler and Klickson soils on north-facing backslopes
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e Larabee soils on north-facing concave backslopes
e Kamela and Klicker soils on south-facing backslopes
* Bocker soils on convex backslopes

Major Uses

Getaway—timber production
Anatone—livestock grazing

Major Management Limitations

Getaway, Anatone, and Rock outcrop—slope

Getaway and Anatone—water erosion

Getaway—soil compaction, equipment operability, soil displacement, seedling
mortality, plant competition, fire damage, sheet and rill erosion, cut and fill
erosion

Anatone—depth to bedrock, available water capacity, very stony soil surface, cool
winter temperatures, slope stability

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site
and a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based
equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Unsurfaced roads are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

* Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion.
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89—Getaway-Harlow complex, 15 to 30 percent north
slopes
Composition

Getaway and similar soils—50 percent
Harlow and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Getaway—north-facing backslopes and footslopes; Harlow—
west-facing backslopes and shoulders

Landform: Canyons

Parent material: Getaway—colluvium derived from basalt with a mixture of loess and
volcanic ash in the upper part; Harlow—Iloess and colluvium derived from basalt

Elevation: 3,000 to 5,000 feet

Native plants: Getaway—Douglas fir, ponderosa pine, mallow ninebark, common
snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica;
Harlow—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1 inch
Hazard of erosion: Severe
Shrink-swell potential: High

Contrasting Inclusions

* Bocker soils on west-facing shoulders
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* Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
e Larabee soils on north-facing shoulders
¢ Klickson soils on north-facing footslopes

Major Uses

Getaway—timber production
Harlow—livestock grazing

Major Management Limitations

Getaway and Harlow—uwater erosion, permeability, slope

Getaway—cobbles on soil surface, soil compaction, equipment operability, seedling
mortality, plant competition

Harlow—stones on soil surface, available water capacity, shrink-swell potential, depth
to clayey layers, depth to bedrock

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* Depth to bedrock limits construction of water impoundments.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The clayey layers in the soil restrict the rooting depth, and they expand when wet
and contract when dry, which can damage plant roots.

e The very stony upper layer of the soil restricts the operation of ground seeding
equipment.

* Droughtiness of the soil may limit the success of seedings and the choice of
species for seedings.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* Damage to the soil and plants may occur unless grazing is delayed until the soils
are firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

e Uncontrolled competing vegetation may retard reforestation.

» Unsurfaced roads and skid trails are dusty when dry.

e Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layer of the soil. Skid trails are soft when wet.

90—Getaway-Harlow complex, 30 to 60 percent north
slopes
Composition

Getaway and similar soils—50 percent
Harlow and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Getaway—north-facing backslopes; Harlow—west-facing
backslopes
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Landform: Canyons
Parent material: Getaway—colluvium derived from basalt with a mixture of loess and
volcanic ash in the upper part; Harlow—Iloess and colluvium derived from basalt
Elevation: 3,000 to 5,000 feet
Native plants: Getaway—Douglas fir, ponderosa pine, mallow ninebark, common
snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica;
Harlow—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass
Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Contrasting Inclusions

Snell soils on west-facing concave backslopes and adjacent south-facing slopes
Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
Larabee soils on north-facing convex backslopes

Klickson soils on north-facing concave backslopes

Major Uses

Getaway—timber production
Harlow—livestock grazing

Major Management Limitations

Getaway and Harlow—slope, water erosion, permeability
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Getaway—cobbles on soil surface, soil compaction, equipment operability, seedling
mortality, plant competition, fire damage

Harlow—stones on soil surface, available water capacity, shrink-swell potential, depth
to clayey layers, depth to bedrock

General Management Considerations

Livestock grazing

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The clayey layers in the soil restrict the rooting depth, and they expand when wet
and contract when dry, which can damage plant roots.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* Cool soil temperatures and a short growing season limit the period of plant growth.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layers. Skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

91—Getaway-Harlow-Rock outcrop complex, 60 to 90
percent north slopes

Composition

Getaway and similar soils—40 percent
Harlow and similar soils—30 percent
Rock outcrop—15 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Getaway—north-facing backslopes; Harlow—west-facing
backslopes; Rock outcrop (horizontal layers of exposed bedrock)—north- and
west-facing backslopes

Landform: Canyons

Parent material: Gateway—colluvium derived from basalt with a mixture of loess and
volcanic ash in the upper part; Harlow—Iloess and colluvium derived from basalt
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Elevation: 3,000 to 5,000 feet

Native plants: Getaway—Douglas fir, ponderosa pine, mallow ninebark, common
snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica;
Harlow—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Contrasting Inclusions

Snell soils on west-facing concave backslopes and adjacent south-facing
backslopes

Larabee soils on north-facing convex backslopes

Bocker soils on west-facing convex backslopes

Klickson soils on north-facing concave backslopes

Major Uses

Getaway—timber production
Harlow—livestock grazing

Major Management Limitations

Getaway, Harlow, and Rock outcrop—slope

Getaway and Harlow—water erosion, permeability

Getaway—cobbles on soil surface, soil compaction, equipment operability, cut and fill
erosion, soil displacement, seedling mortality, plant competition, fire damage
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Harlow—stones on soil surface, available water capacity, shrink-swell potential, depth
to clayey layers, depth to bedrock

General Management Considerations

Livestock grazing

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The clayey layers in the soil restrict the rooting depth, and they expand when wet
and contract when dry, which can damage plant roots.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* Droughtiness of the soil may limit the success of seedings and the choice of
species for broadcast seedings following natural fires of high intensity.

* Cool soil temperatures and a short growing season limit the period of plant growth.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layer. Skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion.

* Rock outcrop can make tree planting difficult.

* Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

92—Getaway-Linecreek-Anatone complex, 30 to 60
percent slopes

Composition

Getaway and similar soils—35 percent
Linecreek and similar soils—30 percent
Anatone and similar soils—20 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Getaway—north-facing concave backslopes; Linecreek—
north-facing V-shaped drainageways of backslopes; Anatone—west-facing
convex backslopes

Landform: Canyons

Parent material: Getaway and Linecreek—colluvium derived from basalt with a
mixture of loess and volcanic ash in the upper part; Anatone—loess and
colluvium derived from basalt

Elevation: 2,800 to 5,000 feet

Native plants: Getaway and Linecreek—Douglas fir, ponderosa pine, mallow
ninebark, common snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk
sedge, heartleaf arnica; Anatone—bluebunch wheatgrass, Idaho fescue,
arrowleaf balsamroot, buckwheat

Climatic factors:

Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Linecreek

0 to 9 inches—very dark grayish brown extremely cobbly loam

9 to 22 inches—very dark grayish brown extremely gravelly fine sandy
loam

22 to 35 inches—dark grayish brown extremely gravelly fine sandy loam

35 to 50 inches—yellowish brown extremely cobbly fine sandy loam

50 to 61 inches—brown extremely gravelly loam

Properties and Qualities of Linecreek

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 20 to 40 inches
Drainage class: Well drained

Permeability: Moderately rapid

Available water capacity: About 11 inches

Hazard of erosion: Severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt
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Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Contrasting Inclusions

Kahler and Klickson soils on north-facing concave backslopes
Larabee soils on north-facing convex backslopes

Kamela and Klicker soils on south-facing concave backslopes
Bocker soils on convex backslopes

Major Uses

Getaway and Linecreek—timber production
Anatone—livestock grazing

Major Management Limitations

Getaway, Linecreek, and Anatone—slope, water erosion

Getaway and Linecreek—equipment operability, soil displacement, plant competition,
sheet and rill erosion, fire damage, puddling, dustiness

Getaway—soil compaction, seedling mortality

Anatone—depth to bedrock, available water capacity, cool winter temperatures, very
stony soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* The steep slopes limit the use of wheeled and tracked ground-based
equipment.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Unsurfaced roads are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

* To minimize soil damage from compaction of the Getaway soil, carefully choose
the type of equipment and the timing of operations.

* Because the Getaway soil is droughty, mortality of tree seedlings can be
expected.
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93—Getaway-Snell complex, 30 to 70 percent north
slopes

Composition

Getaway and similar soils—50 percent
Snell and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Getaway—drainageways of north-facing backslopes; Snell—
north-facing convex upper backslopes

Landform: Canyons

Parent material: Gateway—colluvium derived from basalt with a mixture of loess
and volcanic ash in the upper part; Snell—loess and colluvium derived from
basalt

Elevation: 3,000 to 5,000 feet

Native plants: Getaway—Douglas fir, ponderosa pine, mallow ninebark, common
snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica;
Snell—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—17 to 30 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown stony silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Snell

0 to 4 inches—Dblack stony loam

4 to 9 inches—very dark brown stony clay loam

9 to 18 inches—dark brown very stony clay loam

18 to 24 inches—dark brown extremely stony clay loam
24 inches—basalt

Properties and Qualities of Snell

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 3 inches
Hazard of erosion: Severe

Shrink-swell potential: High
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Contrasting Inclusions

Harlow and Bocker soils on backslopes and near areas of Rock outcrop

Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
Larabee soils on convex backslopes

Klickson soils on concave backslopes

Major Uses
Getaway—timber production
Snell—livestock grazing

Major Management Limitations

Getaway and Snell—slope, water erosion, permeability

Getaway—cobbles on soil surface, soil compaction, equipment operability, seedling
mortality, plant competition, fire damage

Snell—stones on soil surface, shrink-swell potential, available water capacity, depth to
clayey layers

General Management Considerations

Livestock grazing

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The clayey layers restrict the rooting depth, and they expand when wet and contract
when dry, which can damage plant roots.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

e Because the soil is droughty, mortality of tree seedlings can be expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads on hillsides are sticky when wet because of the slightly clayey
lower layer. Skid trails are soft when wet.

» Unsurfaced roads and skid trails are dusty when dry.

94—Gwin-Kettenbach-Rock outcrop complex, 30 to 60
percent south slopes
Composition

Gwin and similar soils—55 percent
Kettenbach and similar soils—20 percent
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Rock outcrop—10 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwin—south-facing convex backslopes; Kettenbach—
south-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 800 to 4,000 feet

Native plants: Gwin and Kettenbach—bluebunch wheatgrass, Idaho fescue,
Sandberg bluegrass, arrowleaf balsamroot

Climatic factors:

Mean annual precipitation—15 to 23 inches
Mean annual air temperature—45 to 51 degrees F
Frost-free period—100 to 160 days

Typical Profile of Gwin

0 to 5 inches—very dark brown very gravelly silt loam
5 to 9 inches—very dark brown very cobbly silt loam

9 to 13 inches—dark brown very cobbly silty clay loam
13 inches—basalt

Properties and Qualities of Gwin

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt

Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 4 inches
Hazard of erosion: Severe

Contrasting Inclusions

Rockly soils on convex backslopes

Dixiejett soils on concave backslopes
Gwinly soils on convex backslopes

Harlow and Snell soils on upper backslopes

Major Use
Gwin and Kettenbach—livestock grazing
Major Management Limitations

Gwin, Kettenbach, and Rock outcrop—slope
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Gwin and Kettenbach—depth to bedrock, water erosion, available water capacity,
droughtiness

General Management Considerations

Livestock grazing

* The bedrock in the Gwin soil restricts the rooting depth.

* The shallow depth of the Gwin soil limits the use of conventional fencing and makes
special design of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Damage to the Gwin soil and to the plants on the soil may occur unless grazing is
delayed until the soil is firm and the preferred forage plants can withstand the
grazing pressure.

* Droughtiness may limit the success of seedings and the choice of species for
broadcast seedings following natural fires of high intensity.

* The low annual precipitation limits production and seasonal availability of forage.

95—Gwin-Kettenbach-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Gwin and similar soils—55 percent
Kettenbach and similar soils—20 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Gwin—south-facing convex backslopes; Kettenbach—
south-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 800 to 4,000 feet

Native plants: Gwin and Kettenbach—bluebunch wheatgrass, Idaho fescue,
Sandberg bluegrass, arrowleaf balsamroot

Climatic factors:

Mean annual precipitation—15 to 23 inches
Mean annual air temperature—45 to 51 degrees F
Frost-free period—100 to 160 days

Typical Profile of Gwin

0 to 5 inches—very dark brown very gravelly silt loam
5 to 9 inches—very dark brown very cobbly silt loam

9 to 13 inches—dark brown very cobbly silty clay loam
13 inches—basalt

Properties and Qualities of Gwin

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe
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Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt

Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 4 inches
Hazard of erosion: Very severe

Contrasting Inclusions

Rockly soils on convex backslopes

Dixiejett soils on concave backslopes
Gwinly soils on convex backslopes

Harlow and Snell soils on upper backslopes

Major Use
Gwin and Kettenbach—livestock grazing
Major Management Limitations

Gwin, Kettenbach, and Rock outcrop—slope
Gwin and Kettenbach—water erosion, available water capacity, droughtiness
Gwin—depth to bedrock

General Management Considerations

Livestock grazing

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock in the Gwin soil restricts the rooting depth.

* The shallow depth of the Gwin soil limits the use of conventional fencing and makes
special design of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Damage to the Gwin soil and to the plants on the soil may occur unless grazing is
delayed until the soil is firm and the preferred forage plants can withstand the
grazing pressure.

* Droughtiness may limit the success of seedings and the choice of species for
broadcast seedings following natural fires of high intensity.

96—Gwin-Klickson-Kettenbach association, 60 to 90
percent slopes

Composition

Gwin and similar soils—35 percent
Klickson and similar soils—30 percent
Kettenbach and similar soils—20 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Gwin—south-facing convex backslopes; Klickson—north-facing
middle backslopes; Kettenbach—south-facing concave backslopes
Landform: Canyons
Parent material: Gwin and Kettenbach—Iloess and colluvium derived from basalt;
Klickson—colluvium derived from basalt with a mixture of loess and volcanic ash
in the upper part
Elevation: 800 to 4,000 feet
Native plants: Gwin and Kettenbach—bluebunch wheatgrass, Idaho fescue, Sandberg
bluegrass, arrowleaf balsamroot; Klickson—Douglas fir, ponderosa pine, mallow
ninebark, common snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk
sedge, heartleaf arnica
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 51 degrees F (Gwin and Kettenbach);
41 to 45 degrees F (Klickson)
Frost-free period—100 to 160 days (Gwin and Kettenbach); 70 to 100 days
(Klickson)

Typical Profile of Gwin

0 to 5 inches—very dark brown very gravelly silt loam
5 to 9 inches—very dark brown very cobbly silt loam

9 to 13 inches—dark brown very cobbly silty clay loam
13 inches—basalt

Properties and Qualities of Gwin

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe

Typical Profile of Klickson

1 inch to O—partially decomposed twigs, needles, and moss
0 to 6 inches—very dark brown very gravelly loam

6 to 18 inches—very dark grayish brown very cobbly loam
18 to 38 inches—dark brown very cobbly clay loam

38 to 66 inches—dark yellowish brown very cobbly clay loam

Properties and Qualities of Klickson

Depth to bedrock: More than 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 20 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 7 inches

Hazard of erosion: Very severe

Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt
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Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 4 inches
Hazard of erosion: Very severe

Contrasting Inclusions

¢ Emily soils on north-facing concave backslopes
e Larabee soils on north-facing concave backslopes
* Dixiejett soils on south-facing concave backslopes
* Rockly soils on south-facing convex backslopes
e Gwinly soils on south-facing convex backslopes

Major Uses

Gwin and Kettenbach—livestock grazing
Klickson—timber production

Major Management Limitations

Gwin, Kettenbach, and Klickson—slope, water erosion

Gwin and Kettenbach—available water capacity, droughtiness

Gwin—depth to bedrock

Klickson—sheet and rill erosion, cut and fill erosion, equipment limitations, soil
compaction, soil displacement, seedling mortality, plant competition, fire damage,
puddling, dustiness

General Management Considerations

Livestock grazing

* The bedrock in the Gwin soil restricts the rooting depth.

* The shallow depth of the Gwin soil limits the use of conventional fencing and makes
special design of fences necessary.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Damage to the Gwin soil and to the plants on the soil may occur unless grazing is
delayed until the soil is firm and the preferred forage plants can withstand the
grazing pressure.

* Droughtiness of the soils may limit the success of seedings and the choice of
species for broadcast seedings following natural fires of high intensity.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

» Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.
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* Unsurfaced roads are soft and sticky when wet.
» Unsurfaced roads and skid trails are dusty when dry.
* Rock fragments on the soil make tree planting difficult.

97—Gwinly-Kettenbach-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Gwinly and similar soils—40 percent
Kettenbach and similar soils—35 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—south-facing convex backslopes; Kettenbach—
south-facing concave backslopes; Rock outcrop (horizontal layers of exposed
bedrock)—south-facing backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,500 to 4,000 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Kettenbach—bluebunch wheatgrass, Idaho fescue,
arrowleaf balsamroot

Climatic factors:

Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt

Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
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Permeability: Moderately slow
Available water capacity: About 4 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Mallory soils on concave backslopes
* Rockly soils on convex backslopes
e Gwin soils on convex backslopes

Major Use
Gwinly and Kettenbach—livestock grazing
Major Management Limitations

Gwinly, Kettenbach, and Rock outcrop—slope
Gwinly and Kettenbach—water erosion, droughtiness, available water capacity
Gwinly—depth to clayey layers, shrink-swell potential, permeability

General Management Considerations

Livestock grazing

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock in the Gwinly soil restricts the rooting depth.

* The clayey layers in the Gwinly soil restrict the rooting depth.

* The clayey layers in the Gwinly soil expand when wet and contract when dry, which
can damage plant roots.

* The shallow depth of the Gwinly soil limits the use of conventional fencing and
makes special design of fences necessary.

* Droughtiness may limit the success of seedings and the choice of species for
broadcast seedings following natural fires of high intensity.

98—Gwinly-Mallory complex, 3 to 30 percent slopes
Composition

Gwinly and similar soils—40 percent
Mallory and similar soils—35 percent
Contrasting inclusions—25 percent

Setting

Landscape position: Gwinly—shoulders and convex backslopes; Mallory—concave
middle backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,500 to 4,000 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory—bluebunch wheatgrass, Idaho fescue, arrowleaf
balsamroot

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days
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Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Mallory

0 to 8 inches—very dark brown very stony silt loam

8 to 11 inches—dark brown very cobbly clay loam

11 to 26 inches—dark reddish brown extremely cobbly clay
26 inches—basalt

Properties and Qualities of Mallory

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Contrasting Inclusions

* Rockly soils on shoulders
* Rock outcrop on shoulders and backslopes
» Kettenbach soils on footslopes and concave backslopes

Major Use
Gwinly and Mallory—livestock grazing
Major Management Limitations

Gwinly and Mallory—depth to clayey layers, shrink-swell potential, available water
capacity

Gwinly—depth to bedrock, water erosion

Mallory—very stony soil surface

General Management Considerations

Livestock grazing

* The clayey lower layers restrict the rooting depth.

* The clayey lower layers expand when wet and contract when dry, which can
damage plant roots.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

e Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.

* The bedrock in the Gwinly soil restricts the rooting depth.
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* The shallow depth of the Gwinly soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Gwinly soil causes a change in
the range site and a loss in the potential for forage production.

* The risk of soil loss from water erosion on the Gwinly soil is high where there is little
plant cover protecting the surface layer.

* Depth to bedrock in the Gwinly soil limits construction of water impoundments.

* The very stony upper layer of the Mallory soil restricts the operation of ground
seeding equipment.

99—Gwinly-Mallory complex, 30 to 70 percent south
slopes
Composition

Gwinly and similar soils—40 percent
Mallory and similar soils—35 percent
Contrasting inclusions—25 percent

Setting

Landscape position: Gwinly—south-facing convex backslopes; Mallory—south-facing
concave middle backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,400 to 4,100 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory—bluebunch wheatgrass, ldaho fescue, arrowleaf
balsamroot

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained

Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Mallory

0 to 8 inches—very dark brown very stony silt loam

8 to 11 inches—dark brown very cobbly clay loam

11 to 26 inches—dark reddish brown extremely cobbly clay
26 inches—basalt
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Properties and Qualities of Mallory

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Contrasting Inclusions

Rockly soils on convex backslopes

Rock outcrop consisting of horizontal layers of exposed basalt on backslopes
Kettenbach soils on footslopes and concave backslopes

Gwin soils on convex backslopes

Major Use
Gwinly and Mallory—livestock grazing
Major Management Limitations

Gwinly and Mallory—depth to clayey layers, shrink-swell potential, available water
capacity, stability, slope

Gwinly—depth to bedrock, water erosion

Mallory—very stony soil surface

General Management Considerations

Livestock grazing

* The clayey lower layers restrict the rooting depth.

* The clayey lower layers expand when wet and contract when dry, which can
damage plant roots.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock in the Gwinly soil restricts the rooting depth.

* The shallow depth of the Gwinly soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Gwinly soil causes a change in
the range site and a loss in the potential for forage production.

* The risk of soil loss from water erosion on the Gwinly soil is high where there is little
plant cover protecting the surface layer.

100—Gwinly-Mallory-Kettenbach complex, 15 to 30
percent south slopes

Composition

Gwinly and similar soils—35 percent
Mallory and similar soils—25 percent
Kettenbach and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—south-facing shoulders and convex backslopes;
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Mallory—south-facing middle backslopes; Kettenbach—south-facing footslopes
and concave backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,500 to 4,000 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory and Kettenbach—bluebunch wheatgrass, Idaho
fescue, arrowleaf balsamroot

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Mallory

0 to 8 inches—very dark brown very stony silt loam

8 to 11 inches—dark brown very cobbly clay loam

11 to 26 inches—dark reddish brown extremely cobbly clay
26 inches—basalt

Properties and Qualities of Mallory

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt

Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow
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Available water capacity: About 4 inches
Hazard of erosion: Severe

Contrasting Inclusions

* Rockly soils on shoulders and convex backslopes
* Rock outcrop on shoulders and backslopes
* Gwin soils on shoulders

Major Use
Gwinly, Mallory, and Kettenbach—livestock grazing
Major Management Limitations

Gwinly, Mallory, and Kettenbach—water erosion, available water capacity
Gwinly and Mallory—shrink-swell potential, depth to clayey layers, permeability
Mallory—very stony soil surface

General Management Considerations

Livestock grazing

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

* The bedrock in the Gwinly soil restricts the rooting depth.

* Depth to bedrock in the Gwinly soil limits construction of water impoundments.

* The clayey lower layers in the Gwinly and Mallory soils restrict the rooting depth,
and they expand when wet and contract when dry, which can damage plant
roots.

* Erosion of the easily disturbed surface layer causes a change in the range site
and a loss in the potential for forage production.

* The very stony upper layer of the Mallory soil restricts the operation of ground
seeding equipment.

101—Gwinly-Mallory-Kettenbach complex, 30 to 60
percent south slopes

Composition

Gwinly and similar soils—35 percent
Mallory and similar soils—25 percent
Kettenbach and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—south-facing convex backslopes; Mallory—south-facing
middle backslopes; Kettenbach—south-facing concave backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,500 to 4,000 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory and Kettenbach—bluebunch wheatgrass, Idaho
fescue, arrowleaf balsamroot

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days



186 Soil Survey of

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Mallory

0 to 8 inches—very dark brown very stony silt loam

8 to 11 inches—dark brown very cobbly clay loam

11 to 26 inches—dark reddish brown extremely cobbly clay
26 inches—basalt

Properties and Qualities of Mallory

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt

Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 4 inches
Hazard of erosion: Severe

Contrasting Inclusions

* Rockly soils on convex backslopes
* Rock outcrop on backslopes
e Gwin soils on convex backslopes

Major Use
Gwinly, Mallory, and Kettenbach—livestock grazing
Major Management Limitations

Gwinly, Mallory, and Kettenbach—slope, water erosion, available water capacity
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Gwinly and Mallory—depth to clayey layers, shrink-swell potential, permeability
General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover or litter protecting the surface layer.

* The clayey lower layers in the Gwinly and Mallory soils restrict the rooting depth,
and they expand when wet and contract when dry, which can damage plant roots.

* The bedrock in the Gwinly soil restricts the rooting depth.

* The shallow depth of the Gwinly soil limits the use of conventional fencing and
makes special design of fences necessary.

102—Gwinly-Mallory-Kettenbach complex, 60 to 90
percent south slopes

Composition

Gwinly and similar soils—35 percent
Mallory and similar soils—25 percent
Kettenbach and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—south-facing convex backslopes; Mallory—south-facing
middle backslopes; Kettenbach—south-facing concave backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,500 to 4,000 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory and Kettenbach—bluebunch wheatgrass, Idaho
fescue, arrowleaf balsamroot

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Mallory

0 to 8 inches—very dark brown very stony silt loam
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8 to 11 inches—dark brown very cobbly clay loam
11 to 26 inches—dark reddish brown extremely cobbly clay
26 inches—basalt

Properties and Qualities of Mallory

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Kettenbach

0 to 8 inches—very dark brown very cobbly loam

8 to 16 inches—very dark grayish brown very cobbly loam
16 to 24 inches—dark brown very cobbly clay loam

24 inches—basalt

Properties and Qualities of Kettenbach

Depth to bedrock: 20 to 40 inches
Drainage class: Well drained
Permeability: Moderately slow

Available water capacity: About 4 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Rockly soils on convex backslopes
* Rock outcrop on backslopes
e Gwin soils on convex backslopes

Major Use

Gwinly, Mallory, and Kettenbach—livestock grazing

Major Management Limitations

Gwinly, Mallory, and Kettenbach—slope, water erosion, available water capacity
Gwinly and Mallory—depth to clayey layers, shrink-swell potential, permeability

General Management Considerations

Livestock grazing

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock in the Gwinly soil restricts the rooting depth.

* The clayey lower layers in the Gwinly and Mallory soils restrict the rooting depth,
and they expand when wet and contract when dry, which can damage plant
roots.

* The shallow depth of the Gwinly soil limits the use of conventional fencing and
makes special design of fences necessary.
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103—Gwinly-Mallory-Rock outcrop complex, 40 to 90
percent south slopes

Composition

Gwinly and similar soils—35 percent
Mallory and similar soils—25 percent
Rock outcrop—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—south-facing convex backslopes; Mallory—south-facing
middle backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
south-facing backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,400 to 4,100 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory—bluebunch wheatgrass, Idaho fescue, arrowleaf
balsamroot

Climatic factors:

Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Mallory

0 to 8 inches—very dark brown very stony silt loam

8 to 11 inches—dark brown very cobbly clay loam

11 to 26 inches—dark reddish brown extremely cobbly clay
26 inches—basalt

Properties and Qualities of Mallory

Depth to bedrock: 20 to 40 inches
Depth to clayey layers: 10 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 3 inches



190 Soil Survey of

Hazard of erosion: Very severe
Shrink-swell potential: High

Contrasting Inclusions

* Rockly soils on convex backslopes
* Kettenbach soils on concave backslopes

Major Use

Gwinly and Mallory—livestock grazing

Major Management Limitations

Gwinly and Mallory—depth to clayey layers, shrink-swell potential, available water
capacity, stability, slope

Gwinly—depth to bedrock, water erosion

Mallory—very stony soil surface

General Management Considerations

Livestock grazing

* The clayey lower layers restrict the rooting depth, and they expand when wet and
contract when dry, which can damage plant roots.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock in the Gwinly soil restricts the rooting depth.

* The shallow depth of the Gwinly soil limits the use of conventional fencing and
makes special design of fences necessary.

* Erosion of the easily disturbed surface layer of the Gwinly soil causes a change in
the range site and a loss in the potential for forage production.

* The risk of soil loss from water erosion on the Gwinly soil is high where there is little
plant cover protecting the surface layer.

104—Gwinly-Rockly complex, 2 to 15 percent slopes
Composition

Gwinly and similar soils—50 percent
Rockly and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—central portion of summits; Rockly—shoulders
Landform: Structural benches, plateaus
Parent material: Loess and colluvium derived from basalt
Elevation: 2,000 to 3,400 feet
Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Mallory—bluebunch wheatgrass, Idaho fescue, arrowleaf
balsamroot
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days
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Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Slight or moderate
Shrink-swell potential: High

Typical Profile of Rockly

0 to 3 inches—very dark brown very cobbly loam
3 to 7 inches—dark brown extremely cobbly loam
7 inches—basalt

Properties and Qualities of Rockly

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Severe

Contrasting Inclusions

» Kettenbach soils on concave backslopes
* Rock outcrop on shoulders
* Mallory soils in concave areas

Major Use
Gwinly and Rockly—livestock grazing
Major Management Limitations

Gwinly and Rockly—slope, depth to bedrock, available water capacity, cobbles on
surface

Gwinly—permeability, shrink-swell potential, depth to clayey layers

Rockly—water erosion

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The depth to bedrock limits the construction of water impoundments.

* Droughtiness may limit the success of seedings and the choice of species for
seedings.

* The clayey lower layers in the Gwinly soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.

* The risk of soil loss from water erosion on the Rockly soil is high in areas where
there is little plant cover protecting the surface layer.

191
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105—Gwinly-Rockly-Rock outcrop complex, 60 to 120
percent north slopes

Composition

Gwinly and similar soils—40 percent
Rockly and similar soils—25 percent
Rock outcrop—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—north-facing concave backslopes; Rockly—north-facing
convex backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
north-facing backslopes

Landform: Canyons

Parent material: Loess and colluvium derived from basalt

Elevation: 1,400 to 4,100 feet

Native plants: Gwinly—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass;
Rockly—bluebunch wheatgrass, Idaho fescue

Climatic factors:

Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days
Slope: Gwinly and Rockly—60 to 90 percent; Rock outcrop—60 to 120 percent

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Rockly

0 to 3 inches—very dark brown very cobbly loam
3 to 7 inches—dark brown extremely cobbly loam
7 inches—basalt

Properties and Qualities of Rockly

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Very severe

Contrasting Inclusions

* Rockly soils on convex backslopes
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» Kettenbach soils on backslopes
* Riverwash at the base of canyon backslopes on flood plains along the Grande
Ronde and Snake Rivers

Major Use
Gwinly and Rockly—livestock grazing
Major Management Limitations

Gwinly, Rockly, and Rock outcrop—slope

Gwinly and Rockly—depth to bedrock, available water capacity, stability, water
erosion

Gwinly—depth to clayey layers, shrink-swell potential

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The clayey lower layers in the Gwinly soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.

* The Rock outcrop is a physical barrier to livestock in some areas.

106—Gwinly-Sopher complex, 60 to 90 percent south
slopes

Composition

Gwinly and similar soils—60 percent
Sopher and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Gwinly—south-facing convex middle backslopes; Sopher—
south-facing concave backslopes

Landform: Canyons

Parent material: Gwinly—loess and colluvium derived from basalt; Sopher—mixed
volcanic ash and loess over clayey colluvium derived from basalt

Elevation: 2,300 to 4,000 feet

Native plants: Gwinly—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass,
arrowleaf balsamroot; Sopher—Douglas fir, ponderosa pine, wax currant, elk
sedge, heartleaf arnica

Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—45 to 50 degrees F
Frost-free period—100 to 120 days
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Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Sopher

1 inch to 0—slightly decomposed twigs and needles
0 to 2 inches—very dark grayish brown stony loam
2 to 8 inches—dark brown gravelly loam

8 to 18 inches—brown gravelly clay loam

18 to 24 inches—brown very gravelly clay

24 to 44 inches—brown very gravelly clay

44 inches—basalt

Properties and Qualities of Sopher

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 20 inches
Depth to clayey layers: 10 to 20 inches

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Shrink-swell potential: High

Contrasting Inclusions

Mallory soils on middle backslopes

Rock outcrop on backslopes scattered throughout
Kettenbach soils on middle backslopes

Gwin soils on convex backslopes

Major Uses
Gwinly—livestock grazing
Sopher—timber production

Major Management Limitations

Gwinly and Sopher—slope, water erosion, permeability, shrink-swell potential, depth
to clayey layers

Gwinly—depth to bedrock, available water capacity

Sopher—soil compaction, equipment operability, cut and fill erosion, soil
displacement, seedling mortality, plant competition, fire damage

General Management Considerations

Livestock grazing
e Site disturbance, such as construction of roads, heavy grazing by livestock or
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wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock restricts the rooting depth.

* The shallow depth of the soil limits the use of conventional fencing and makes
special design of fences necessary.

* The clayey lower layers restrict the rooting depth, and they expand when wet and
contract when dry, which can damage plant roots.

* Droughtiness may limit the success of seedings and the choice of species for
broadcast seedings following natural fires of high intensity.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* The soil is susceptible to being pushed from its natural position during equipment
operations.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

» Because the soil is hot and droughty, mortality of tree seedlings can be
expected.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads on hillsides are sticky when wet because of the clayey lower
layers.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

107—Gwinly-Sopher-Rock outcrop complex, 60 to 90
percent north slopes

Composition

Gwinly and similar soils—55 percent
Sopher and similar soils—25 percent
Rock outcrop—10 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Gwinly—north-facing convex backslopes; Sopher—north-facing
concave backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
north-facing backslopes

Landform: Canyons

Parent material: Gwinly—loess and colluvium derived from basalt; Sopher—mixed
volcanic ash and loess over clayey colluvium derived from basalt

Elevation: 1,700 to 2,800 feet

Native plants: Gwinly—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass;



196 Soil Survey of

Sopher—Douglas fir, ponderosa pine, mallow ninebark, common snowberry,

shinyleaf spirea, baldhip rose, pinegrass, elk sedge, heartleaf arnica
Climatic factors:

Mean annual precipitation—17 to 24 inches

Mean annual air temperature—45 to 50 degrees F

Frost-free period—100 to 150 days

Typical Profile of Gwinly

0 to 4 inches—very dark brown very cobbly silt loam

4 to 10 inches—dark brown very cobbly silty clay loam

10 to 17 inches—dark yellowish brown extremely cobbly clay
17 inches—basalt

Properties and Qualities of Gwinly

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 6 to 13 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 2 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Sopher

1 inch to 0—slightly decomposed twigs and needles
0 to 2 inches—very dark grayish brown stony loam
2 to 8 inches—dark brown gravelly loam

8 to 18 inches—brown gravelly clay loam

18 to 24 inches—brown very gravelly clay

24 to 44 inches—brown very gravelly clay

44 inches—basalt

Properties and Qualities of Sopher

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 10 to 20 inches
Depth to clayey layers: 10 to 20 inches

Drainage class: Well drained

Permeability: Slow

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Shrink-swell potential: High

Contrasting Inclusions

e Gwin soils on convex backslopes
* Mallory soils on middle backslopes
* Emily soils on concave backslopes

Major Uses

Gwinly—livestock grazing
Sopher—timber production

Major Management Limitations

Gwinly, Sopher, and Rock outcrop—slope
Gwinly and Sopher—slope, water erosion, permeability, shrink-swell potential, depth
to clayey layers
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Gwinly—depth to bedrock, available water capacity
Sopher—soil compaction, equipment operability, cut and fill erosion, soil
displacement, plant competition, fire damage

General Management Considerations

Livestock grazing

» Erosion of the easily disturbed surface layer of the soil causes a change in the
range site and a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

e The clayey lower layers restrict the rooting depth, and they expand when wet and
contract when dry, which can damage plant roots.

» Site disturbance, such as roads, heavy grazing by livestock or wildlife, and fire, may
result in slope stability problems such as soil erosion, sloughing, and raveling.

Timber production

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* The soil is susceptible to being pushed from its natural position during equipment

operations.

Uncontrolled competing vegetation may retard reforestation.

Erosion control measures are needed to reduce soil loss from cut and fill slopes.

Rock outcrop can make tree planting difficult.

Midslope roads are difficult to maintain and require large cuts and fills that remove

land from production.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

» Unsurfaced roads on hillsides are sticky when wet because of the clay in the lower
layers.

* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

108—Hapludolis-Endoaquolis-Endoaquents complex, 0 to
5 percent slopes

Composition

Hapludolls, frigid, and similar inclusions—35 percent
Endoaquolls, frigid, and similar inclusions—30 percent
Endoaquents. frigid, and similar inclusions—20 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Hapludolls—fans and low stream terraces; Endoaquolls—flood
plains; Endoaquents—flood plains adjacent to streams

Landform: Narrow mountain valleys

Parent material: Hapludolls—mixed colluvium, slope alluvium, and alluvium;
Endoaquolls and Endoaquents—recent alluvium
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Elevation: 3,300 to 5,000 feet

Native plants: Hapludolls—Douglas fir, ponderosa pine, common snowberry, shinyleaf
spirea, pinegrass, elk sedge, heartleaf arnica; Endoaquolls—tufted hairgrass,
sedge, willow, bluegrass, rush; Endoaquents—alder, redosier dogwood, sedge,
rush, hairgrass, cow parsnip, sticky geranium

Climatic factors:
Mean annual precipitation—20 to 35 inches
Mean annual air temperature—40 to 45 degrees F
Frost-free period—70 to 100 days (Hapludolls); 40 to 100 days (Endoaquolls and

Endoaquents)

Reference Profile of Hapludolls

0 to 11 inches—dark reddish brown silt loam

11 to 24 inches—brown silt loam

24 to 43 inches—dark brown extremely cobbly sandy clay loam
43 to 61 inches—dark brown extremely cobbly loamy sand

Properties and Qualities of Hapludolls

Depth to bedrock: 60 inches or more

Drainage class: Somewhat poorly drained

Depth to water table: 2 to 3 feet in April through August
Permeability: Moderately slow

Available water capacity: About 6 inches

Frequency of flooding: Rare in April through June
Hazard of erosion: Slight

Reference Profile of Endoaquolls

0 to 10 inches—dark reddish brown silt loam
10 to 18 inches—very dark gray cobbly silt loam
18 to 61 inches—dark reddish brown extremely stony sandy loam

Properties and Qualities of Endoaquolls

Depth to bedrock: 60 inches or more

Drainage class: Poorly drained

Depth to water table (apparent): 0.5 to 1.0 foot in April through August
Permeability: Moderate

Available water capacity: About 6 inches

Frequency of flooding: Occasional in April through June

Hazard of erosion: Slight

Potential for frost action: High

Reference Profile of Endoaquents

0 to 8 inches—dark reddish brown gravelly loam
8 to 15 inches—dark reddish brown, mottled very gravelly loam
15 to 61 inches—dark reddish brown extremely cobbly loamy sand

Properties and Qualities of Endoaquents

Depth to bedrock: 60 inches or more

Drainage class: Somewhat poorly drained or poorly drained
Depth to water table: 0.5 to 1.0 foot in April through August
Permeability: Moderate

Available water capacity: About 5 inches

Frequency of flooding: Occasional in April through June
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Hazard of erosion: Slight
Potential for frost action: Moderate or high

Contrasting Inclusions

e Riverwash on recent flood plains
* Klicker soils on adjacent south-facing toeslopes
* Tolo soils on adjacent north-facing toeslopes

Major Uses

Hapludolls—timber production
Endoaquolls and Endoaquents—riparian areas, livestock grazing

Major Management Limitations

Hapludolls, Endoaquolls, and Endoaquents—high water table, flooding, cold
temperatures, seepage
Hapludolls—soil compaction, seedling mortality, windthrow, plant competition

General Management Considerations

Livestock grazing

* Damage to the soils and plants may occur unless grazing is delayed until the soils
are firm.

* A seasonal high water table increases the amount of moisture in the soils.

e The amount of available water is higher because of surface and subsurface flows
from adjacent uplands.

* The risk of seepage limits construction of water impoundments.

e Seasonal ponding may damage new seedlings, increase the chance of winterkill,
and limit the choice of species for range seedings.

* Heavy season-long grazing in the riparian areas may decrease the abundance of
plants that help to stabilize streambanks and moderate water temperatures.

* Road construction can block surface and subsurface flows.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

Timber production

* Wetness limits the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

e Seedlings are susceptible to frost damage.

* Trees may be blown down when the soils are wet and winds are strong.

* Uncontrolled competing vegetation may prevent reforestation.

* To protect the quantity and quality of water, a buffer zone should be maintained
around riparian areas and disturbance of these areas should be minimal.

109—Harl-Anatone-Rock outcrop complex, 30 to 60
percent north slopes

Composition

Harl and similar soils—40 percent
Anatone and similar soils—30 percent
Rock outcrop—15 percent
Contrasting inclusions—15 percent
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Setting

Landscape position: Harl—north-facing concave backslopes; Anatone—north-facing
convex backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
north-facing backslopes

Landform: Canyons

Parent material: Harl—volcanic ash and colluvium derived from basalt; Anatone—
loess and colluvium derived from basalt

Elevation: 2,800 to 5,400 feet

Native plants: Harl—grand fir, Douglas fir, Engelmann spruce, big huckleberry,
prince's pine, elk sedge, heartleaf arnica, pinegrass, western rattlesnake plantain;
Anatone—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass

Climatic factors:

Mean annual precipitation—20 to 35 inches
Mean annual air temperature—42 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harl

1 inch to O—partially decomposed needles and leaves

0 to 2 inches—dark brown very gravelly silt loam

2 to 13 inches—brown very gravelly silt loam

13 to 24 inches—yellowish brown very gravelly fine sandy loam
24 to 29 inches—brown extremely gravelly silt loam

29 to 61 inches—brown extremely gravelly loam

Properties and Qualities of Harl

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 16 to 38 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Severe

Contrasting Inclusions

* Limberjim soils on concave backslopes
* Bocker soils on convex backslopes
» Syrupcreek soils on middle backslopes

Major Uses

Harl—timber production
Anatone—livestock grazing
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Major Management Limitations

Harl, Anatone, and Rock outcrop—slope

Harl and Anatone—water erosion

Harl—sheet and rill erosion, equipment operability, cut and fill erosion, soil
compaction, plant competition, puddling, dustiness, soil displacement

Anatone—depth to bedrock, available water capacity, very stony soil surface, cool
winter temperatures

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* The upper layer is saturated following snowmelt.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment

operations.

Uncontrolled competing vegetation may retard reforestation.

Surface rock fragments make tree planting difficult.

Unsurfaced roads are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface

volcanic ash.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion.

110—Harl-Anatone-Rock outcrop complex, 60 to 90
percent north slopes

Composition

Harl and similar soils—45 percent
Anatone and similar soils—30 percent
Rock outcrop—10 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harl—north-facing concave backslopes; Anatone—north-facing
convex backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
north-facing backslopes

Landform: Canyons
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Parent material: Harl—volcanic ash over colluvium derived from basalt; Anatone—
loess and colluvium derived from basalt

Elevation: 2,800 to 5,400 feet

Native plants: Harl—grand fir, Douglas fir, Engelmann spruce, big huckleberry,
prince's pine, elk sedge, heartleaf arnica, pinegrass, western rattlesnake plantain;
Anatone—Idaho fescue, bluebunch wheatgrass, Sandberg bluegrass

Climatic factors:
Mean annual precipitation—20 to 35 inches
Mean annual air temperature—42 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harl

1 inch to O—partially decomposed needles and leaves

0 to 2 inches—dark brown very gravelly silt loam

2 to 13 inches—brown very gravelly silt loam

13 to 24 inches—yellowish brown very gravelly fine sandy loam
24 to 29 inches—brown extremely gravelly silt loam

29 to 61 inches—brown extremely gravelly loam

Properties and Qualities of Harl

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 16 to 38 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Typical Profile of Anatone

0 to 3 inches—very dark grayish brown very stony silt loam
3 to 6 inches—very dark grayish brown very cobbly silt loam
6 to 12 inches—dark brown very cobbly silty clay loam

12 inches—basalt

Properties and Qualities of Anatone

Depth to bedrock: 10 to 20 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 2 inches
Hazard of erosion: Very severe

Contrasting Inclusions

* Limberjim soils on concave backslopes
* Bocker soils on convex backslopes
» Syrupcreek soils on middle backslopes

Major Uses

Harl—timber production
Anatone—livestock grazing

Major Management Limitations

Harl, Anatone, and Rock outcrop—slope

Harl and Anatone—water erosion

Harl—sheet and rill erosion, equipment operability, cut and fill erosion, soil
compaction, plant competition, puddling, dustiness, soil displacement
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Anatone—depth to bedrock, available water capacity, very stony soil surface, cool
winter temperatures, stability

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* Damage to the soil and plants may occur unless grazing is delayed until the soil is
firm and the preferred forage plants can withstand the grazing pressure.

* Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soil.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soil is susceptible to being pushed from its natural position during equipment

operations.

Uncontrolled competing vegetation may retard reforestation.

Surface rock fragments make tree planting difficult.

Unsurfaced roads are soft when wet.

Unsurfaced roads and skid trails are very dusty when dry because of the surface

volcanic ash.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion.

» Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

111—Harl-Getaway association, 30 to 60 percent slopes

Composition

Harl and similar soils—45 percent
Getaway and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harl—north-facing backslopes; Getaway—south-facing
backslopes

Landform: Canyons

Parent material: Harl—volcanic ash over colluvium derived from basalt; Getaway—
colluvium derived from basalt with a mixture of loess and volcanic ash in the
upper part

Elevation: 2,800 to 5,000 feet

Native plants: Harl—grand fir, Douglas fir, Engelmann spruce, western larch, longtube
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twinflower, big huckleberry, prince's pine, sedge, western rattlesnake plantain,
sidebells shinleaf; Getaway—Douglas fir, ponderosa pine, mallow ninebark,
common snowberry, shinyleaf spirea, baldhip rose, pinegrass, elk sedge,
heartleaf arnica

Climatic factors:
Mean annual precipitation—20 to 35 inches
Mean annual air temperature—42 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harl

1 inch to O—partially decomposed needles and leaves

0 to 2 inches—dark brown very gravelly silt loam

2 to 13 inches—brown very gravelly silt loam

13 to 24 inches—yellowish brown very gravelly fine sandy loam
24 to 29 inches—brown extremely gravelly silt loam

29 to 61 inches—brown extremely gravelly loam

Properties and Qualities of Harl

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 16 to 38 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Severe

Typical Profile of Getaway

1 inch to 0—needles and twigs

0 to 13 inches—very dark brown cobbly silt loam

13 to 48 inches—dark brown very cobbly silty clay loam
48 inches—basalt

Properties and Qualities of Getaway

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash influence: Extends to a depth of 10 to 18 inches
Drainage class: Well drained

Permeability: Moderately slow

Available water capacity: About 6 inches

Hazard of erosion: Severe

Contrasting Inclusions

Klicker soils on south-facing backslopes

Fivebit soils on south-facing convex backslopes
Limberjim soils on north-facing concave backslopes
Syrupcreek soils on north-facing convex backslopes

Major Use
Harl and Getaway—timber production
Major Management Limitations

Harl and Getaway—sheet and rill erosion, equipment limitations, soil compaction, soil
displacement, plant competition, fire damage, dustiness

Harl—cut and fill erosion

Getaway—seedling mortality
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General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* The steep slopes limit the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Uncontrolled competing vegetation may retard reforestation.

* Prescribed burning or natural fires of moderate intensity may result in loss of soil,
loss of nutrients, and water repellency.

* Unsurfaced roads are soft when wet.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes on
the Harl soil.

* Rock fragments make tree planting difficult on the Harl soil.

e Unsurfaced roads and skid trails on the Harl soil are very dusty when dry because
of the surface volcanic ash.

* Because the Getaway soil is droughty, mortality of tree seedlings can be expected.

» Unsurfaced roads and skid trails on the Getaway soil are dusty when dry.

112—Harl-Limberjim-Rock outcrop complex, 60 to 90
percent north slopes

Composition

Harl and similar soils—50 percent
Limberjim and similar soils—25 percent
Rock outcrop—10 percent

Contrasting inclusions—15 percent

Setting

Landscape position: Harl—north-facing concave backslopes; Limberjim—north-facing
convex backslopes; Rock outcrop (horizontal layers of exposed bedrock)—
north-facing backslopes

Landform: Canyons

Parent material: Harl—volcanic ash over colluvium derived from basalt; Limberjim—
volcanic ash over colluvium and residuum derived from basalt or andesitic tuff
breccia

Elevation: 2,800 to 5,400 feet

Native plants: Harl and Limberjim—grand fir, Douglas fir, Engelmann spruce, western
larch, longtube twinflower, big huckleberry, prince's pine, sedge, western
rattlesnake plantain, sidebells shinleaf

Climatic factors:

Mean annual precipitation—20 to 40 inches
Mean annual air temperature—41 to 44 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harl

1 inch to O—partially decomposed needles and leaves
0 to 2 inches—dark brown very gravelly silt loam
2 to 13 inches—brown very gravelly silt loam



206 Soil Survey of

13 to 24 inches—yellowish brown very gravelly fine sandy loam
24 to 29 inches—brown extremely gravelly silt loam
29 to 61 inches—brown extremely gravelly loam

Properties and Qualities of Harl

Depth to bedrock: More than 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 16 to 38 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Very severe

Shrink-swell potential: Low

Typical Profile of Limberjim

1 inch to 0—partially decomposed twigs and small branches
0 to 5 inches—dark yellowish brown silt loam

5 to 15 inches—dark yellowish brown silt loam

15 to 20 inches—dark yellowish brown gravelly silt loam

20 to 41 inches—dark yellowish brown very cobbly silt loam
41 inches—basalt

Properties and Qualities of Limberjim

Depth to bedrock: 40 to 60 inches

Thickness of volcanic ash mantle: Extends to a depth of 14 to 28 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 9 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

e Syrupcreek soils on convex backslopes
* Anatone soils on backslopes

Major Use
Harl and Limberjim—timber production
Major Management Limitations

Harl, Limberjim, and Rock outcrop—slope

Harl and Limberjim—water erosion, cut and fill erosion, equipment operability, soil
compaction, soil displacement, plant competition

Harl—planting hazard

General Management Considerations

Timber production

e Special precautions may be needed to control soil loss following activities that
expose the soils.

* Erosion control measures are needed to reduce soil loss from cut and fill slopes.

* The steep slopes prevent the use of wheeled and tracked ground-based equipment.

* To minimize soil damage from compaction, carefully choose the type of equipment
and the timing of operations.

* The soils are susceptible to being pushed from their natural position during
equipment operations.

* Uncontrolled competing vegetation may retard reforestation.

* Unsurfaced roads are soft when wet.
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* Unsurfaced roads and skid trails are very dusty when dry because of the surface
volcanic ash.

* Midslope roads are difficult to maintain and require large cuts and fills that remove
land from production.

* Rock outcrop forces yarding and skidding paths to converge, which increases the
risks of compaction and erosion.

* Rock fragments make tree planting difficult on the Harl soil.

113—Harlow-Bocker complex, 2 to 15 percent slopes
Composition

Harlow and similar soils—60 percent
Bocker and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harlow—fault-tilted summits; Bocker—shoulders
Landform: Structural benches, plateaus
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Harlow—Idaho fescue, bluebunch wheatgrass; Bocker—bluebunch
wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho fescue
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—very dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Slight or moderate
Shrink-swell potential: High

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Slight or moderate



208 Soil Survey of

Contrasting Inclusions

* Rock outcrop scattered on summits and along shoulders
e Parsnip soils scattered on summits
e Zumwalt soils scattered on summits

Major Use
Harlow and Bocker—livestock grazing
Major Management Limitations

Harlow and Bocker—available water capacity, depth to bedrock, water erosion

Harlow—stones on soil surface, permeability, shrink-swell potential, depth to clayey
layers

Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Depth to bedrock limits construction of water impoundments.

* The upper layer is saturated following snowmelt because of the depth to bedrock.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

e Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.

» Droughtiness may limit the success of seedings and the choice of species for
seedings.

* The clayey lower layers in the Harlow soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.

* The very stony upper layer of the Harlow soil restricts the operation of ground
seeding equipment.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

114—Harlow-Bocker complex, 15 to 30 percent south
slopes
Composition

Harlow and similar soils—60 percent
Bocker and similar soils—25 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harlow—south-facing footslopes and concave backslopes;
Bocker—south-facing shoulders and convex upper backslopes
Landform: Hills
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
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Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—very dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Contrasting Inclusions

* Rock outcrop on shoulders and convex backslopes
* Snell soils on footslopes and concave backslopes
¢ Powwatka soils on footslopes

Major Use
Harlow and Bocker—livestock grazing
Major Management Limitations

Harlow and Bocker—water erosion, available water capacity, depth to bedrock

Harlow—stones on soil surface, permeability, shrink-swell potential, depth to clayey
layers

Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* Depth to bedrock limits construction of water impoundments.

* The upper layer is saturated following snowmelt because of the depth to bedrock.

» Droughtiness may limit the success of seedings and the choice of species for
seedings.

* The clayey lower layers in the Harlow soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.

e Seeding areas that are in poor condition is difficult because of the soil depth or
stoniness, or both.
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* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

e Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

* The very stony upper layer of the Harlow soil restricts the operation of ground
seeding equipment.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

* The low annual precipitation limits production and seasonal availability of forage.

115—Harlow-Bocker complex, 30 to 60 percent south
slopes
Composition

Harlow and similar soils—45 percent
Bocker and similar soils—40 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harlow—south-facing concave backslopes; Bocker—
south-facing convex backslopes
Landform: Hills
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Harlow—Idaho fescue, bluebunch wheatgrass; Bocker—bluebunch
wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho fescue
Climatic factors:
Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—very dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Severe

Shrink-swell potential: High

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
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Permeability: Moderate
Available water capacity: About 0.5 inch
Hazard of erosion: Severe

Contrasting Inclusions

Powwatka soils on footslopes

Rock outcrop consisting of horizontal layers of exposed bedrock on backslopes
Snell soils on middle backslopes

Klicker soils near the upper elevations on concave backslopes or in drainageways

Major Use
Harlow and Bocker—livestock grazing
Major Management Limitations

Harlow and Bocker—slope, water erosion, available water capacity, depth to bedrock

Harlow—stones on soil surface, permeability, shrink-swell potential, depth to clayey
layers

Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

e Livestock tend to graze the easily accessible forage on the gentle slopes before
they graze the forage on the steeper side slopes.

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The clayey lower layers in the Harlow soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* The low annual precipitation limits production and seasonal availability of forage.

116—Harlow-Bocker complex, moist, 2 to 15 percent
slopes
Composition

Harlow and similar soils—50 percent
Bocker and similar soils—35 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harlow—convex summits; Bocker—shoulders
Landform: Structural benches, plateaus
Parent material: Loess and colluvium derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Harlow—Idaho fescue, bluebunch wheatgrass; Bocker—bluebunch
wheatgrass, Sandberg bluegrass, onespike oatgrass, Idaho fescue
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days
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Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches
Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1 inch
Hazard of erosion: Slight or moderate
Shrink-swell potential: High

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks

Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 1 inch
Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Anatone soils on shoulders and other convex positions
* Rock outcrop on shoulders

Major Use
Harlow and Bocker—livestock grazing
Major Management Limitations

Soil Survey of

Harlow and Bocker—available water capacity, depth to bedrock, water erosion
Harlow—stones on soil surface, permeability, shrink-swell potential, depth to clayey

layers
Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing
* The bedrock restricts the rooting depth.
* Depth to bedrock limits construction of water impoundments.

e Seeding areas that are in poor condition is difficult because of the soil depth or

stoniness, or both.

* The shallow depth limits the use of conventional fencing and makes special design

of fences necessary.

* The very stony upper layer of the Harlow soil restricts the operation of ground

seeding equipment.

* The clayey lower layers in the Harlow soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.
* Droughtiness may limit the success of seedings and the choice of species for

seedings.
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* Erosion of the easily disturbed surface layer causes a change in the range site
and a loss in the potential for forage production.

* A cool growing season may limit the growth and establishment of new seedlings
and the choice of species for range seedings.

e The upper layer of the Harlow soil is saturated following snowmelt.

* Cool soil temperatures and a short growing season limit the period of plant
growth.

117—Harlow-Bocker-Rock outcrop complex, 60 to 90
percent south slopes

Composition

Harlow and similar soils—40 percent
Bocker and similar soils—30 percent
Rock outcrop—20 percent
Contrasting inclusions—10 percent

Setting

Landscape position: Harlow—south-facing backslopes between areas of Rock
outcrop and footslopes; Bocker—south-facing backslopes adjacent to areas of
Rock outcrop; Rock outcrop (horizontal layers of exposed bedrock)—south-facing
backslopes

Landform: Hills

Parent material: Harlow and Bocker—Iloess and colluvium derived from basalt

Elevation: 4,000 to 5,000 feet

Native plants: Harlow—bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass;
Bocker—bluebunch wheatgrass, Sandberg bluegrass, onespike oatgrass, ldaho
fescue

Climatic factors:

Mean annual precipitation—13 to 17 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—very dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained
Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Very severe
Shrink-swell potential: High

Typical Profile of Bocker

0 to 2 inches—very dark brown extremely cobbly silt loam
2 to 7 inches—dark brown very cobbly silt loam
7 inches—basalt with coatings of clay in the cracks
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Properties and Qualities of Bocker

Depth to bedrock: 4 to 10 inches
Drainage class: Well drained
Permeability: Moderate

Available water capacity: About 0.5 inch
Hazard of erosion: Very severe

Contrasting Inclusions

* Snell soils on concave backslopes
e Powwatka soils on footslopes

Major Use
Harlow and Bocker—livestock grazing
Major Management Limitations

Harlow, Bocker, and Rock outcrop—slope

Harlow and Bocker—water erosion, available water capacity, depth to bedrock

Harlow—stones on soil surface, permeability, shrink-swell potential, depth to clayey
layers

Bocker—cobbles on soil surface

General Management Considerations

Livestock grazing

* The risk of soil loss from water erosion is high in areas where there is little plant
cover protecting the surface layer.

* Erosion of the easily disturbed surface layer causes a change in the range site and
a loss in the potential for forage production.

e Site disturbance, such as construction of roads, heavy grazing by livestock or
wildlife, and fire, may result in slope stability problems such as soil erosion,
sloughing, and raveling.

* The bedrock restricts the rooting depth.

* The shallow depth limits the use of conventional fencing and makes special design
of fences necessary.

* The clayey lower layers in the Harlow soil restrict the rooting depth, and they
expand when wet and contract when dry, which can damage plant roots.

* Cool soil temperatures and a short growing season limit the period of plant growth.

* The low annual precipitation limits production and seasonal availability of forage.

118—Harlow-Imnaha-Rock outcrop complex, moist, 2 to
15 percent slopes

Composition

Harlow and similar soils—40 percent
Imnaha and similar soils—35 percent
Rock outcrop—10 percent
Contrasting inclusions—15 percent

Setting

Landscape position: Harlow—along the margins of summits and other convex
positions; Imnaha—central portion of summits; Rock outcrop (horizontal layers of
exposed bedrock)—shoulders

Landform: Structural benches, plateaus
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Parent material: Harlow—Iloess and colluvium derived from basalt; Imnaha—mixed
volcanic ash and loess over colluvium and residuum derived from basalt
Elevation: 3,400 to 5,000 feet
Native plants: Harlow and Imnaha—Idaho fescue, bluebunch wheatgrass
Climatic factors:
Mean annual precipitation—17 to 24 inches
Mean annual air temperature—42 to 45 degrees F
Frost-free period—70 to 100 days

Typical Profile of Harlow

0 to 4 inches—very dark brown very stony loam

4 to 8 inches—very dark grayish brown very cobbly clay loam
8 to 16 inches—dark brown extremely cobbly clay

16 inches—basalt and tuff

Properties and Qualities of Harlow

Depth to bedrock: 10 to 20 inches

Depth to clayey layers: 8 to 16 inches
Drainage class: Well drained

Permeability: Slow

Available water capacity: About 1.5 inches
Hazard of erosion: Slight or moderate
Shrink-swell potential: High

Typical Profile of Imnaha

0 to 5 inches—Dblack gravelly silt loam

5 to 17 inches—very dark gray gravelly silt loam

17 to 21 inches—very dark grayish brown very gravelly silt loam
21 to 24 inches—dark brown very gravelly loam

24 inches—basalt

Properties and Qualities of Imnaha

Depth to bedrock: 20 to 40 inches

Thickness of volcanic ash influence: Extends to a depth of 12 to 20 inches
Drainage class: Well drained

Permeability: Moderate

Available water capacity: About 6 inches

Hazard of erosion: Slight or moderate

Contrasting Inclusions

* Bocker soils along the margins of summits
* Snell soils in the central portions of summits

Major Use
Harlow and Imnaha—liv