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How to Use This Soil Survey

General Soil Map

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

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

Detailed Soil Maps

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

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

MAP SHEET

Locate your area of interest on INDEX TO MAP SHEETS
the map sheet. Note the map
units symbols that are in that
area. Turn to the Contents,
which lists the map units by
symbol and name and shows
the page where each map unit
is described.

EA OF INTEREST
NOTE: Map unit symbols in a soil
1 survey may consist only of numbers or
: letters, or they may be a combination
of numbers and letters.

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

MAP SHEET



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 Agricuitural Experiment Stations, and local agencies.
The field work and technical quality control for this survey were conducted by the
Forest Service. The correlation of the soils was conducted by the Soil Conservation
Service in consultation with the Forest Service. The Soil Conservation Service has
leadership for the Federal part of the National Cooperative Soil Survey. Montana
Department of State Lands provided assistance in mapping state lands. In line with
Department of Agriculture policies, benefits of this program are available to all,
regardless of race, color, national origin, sex, religion, marital status, or age.

Field work for this soil survey was performed in the period 1971-1981. Soil
names and descriptions were approved in 1988. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1988. This
survey was made by the United States Department of Agriculture, Forest Service
and Soil Conservation Service in cooperation with Montana Agricultural Experiment
Station.

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

Cover: A view of the Hungry Horse Reservoir. Great Northern Mountain is in the background.
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Preface

This soil survey contains information that can be used in land-planning programs in
the survey area. The landforms, natural vegetation, and bedrock were studied to a
greater extent than usual in soil surveys in order to define and interpret map units.
Surveys such as this one have been referred to in Forest Service publications as “land
system inventories” or “integrated inventories”. The map units have been called
“landtypes”.

This survey contains information that generally is not included in soil surveys.
Examples are ratings of sediment delivery efficiency and limitations affecting road
construction and maintenance. The survey is designed primarily for use by Forest
Service personnel managing Flathead National Forest. Others who are interested in
management of Flathead National Forest can use this information to more effectively
participate in decisions affecting the environment of the forest.

The survey area includes some privately owned urban and agricuttural lands. This
survey was not designed to provide information to be used in planning uses of these
lands. Additional information can be obtained from the local office of the Natural
Resources Conservation Service.

vii
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The survey area is in northwest Montana (fig. 1). It
includes most of Flathead National Forest and Swan River,
Coal Creek, and Stillwater State Forests which are
administered by the Montana Department of State Lands.
It also includes private land, which is intricately mixed with
the land in the national and state forests. The total area of
this survey is 1,613,290 acres. The survey area consists of
forested mountains with relatively narrow valleys along
major streams. The Flathead River is the principal
drainageway. It is part of the Columbia River basin.

National Forests are managed for recreation, wildlife,
timber production, watershed, and livestock grazing.

Most national forest land is open for mineral exploration
and development. The included areas of state and
privately owned land are mostiy forested and are managed
for many of the same uses as the land in the national
forests.

General Nature of the Survey Area

This section provides general information about the
survey area. It describes history and development, natural
resources, climate, physiography, geology, and vegetation.

History and Development

The Kootenai and a number of Salish speaking tribes
hunted and gathered food in the survey area prior {0
European settlement. In 1811, David Thompson of the
Northwest Trading Company established a trading post

Figure 1.—Location of Flathead National Forest area.

near Kalispell, MT. Further European settiement was
sporadic until the late 1800’s when the Great Northern
Railroad reached the survey area.

In 1887 President Grover Cleveland established the
Lewis and Clark Forest Reserve. In 1906 a part of this
reserve became the Flathead National Forest.

Natural Resources

About 128 million board feet of timber is cut annually
from Douglas-fir, Engelmann spruce, western larch,
lodgepole pine, western white pine, grand fir, ponderosa



pine, and western redcedar trees. Small quantities of
posts, poles and house logs are also produced.

The area provides habitat for more than 350 wildlife
species. Elk, moose, whitetail and mule deer, bighorn
sheep, mountain goat, black bear, grizzly bear, mountain
lion, and a variety of small mammals and birds inhabit the
survey area. Streams, reservoirs, and lakes provide
habitat for rainbow, cutthroat, lake, and brook trout;
mountain whitefish; and kokanee salmon.

The watersheds in the survey area are part of the
Columbia River system. The water produced is used for
recreation, fisheries, irrigation, and power generation.
Water quantity is adequate for current uses and water
quality has, historically, been excellent.

Recreational opportunities include hunting, fishing,
camping, hiking, cross-country skiing, rock climbing, berry
picking, and river rafting.

Cattle graze on transitory ranges created by logging or
forest fires.

There has been copper, silver, and gold exploration in
the survey area but there has been no commercial
development of these resources. Deposits of coal are in
the area but have not yet been mined. Much of the survey
area has been leased for oil and gas production and
several exploratory wells have been drilled.

Climate

The climate of the survey area is strongly influenced by
Pacific maritime weather systems. Winters are generally
cloudy, cool, and wet. November, December, and January
are generally the wettest months. Most of the snowpack at
higher elevations accumulates during the period of
December through April. If rain falls on the snowpack
during winter, flooding can occur. This flooding causes
more damage than flooding which occurs after spring
snowmelt. It also causes some of the most severe
damage.

In summer, days are warm and dry and nights are cool.
Occasional late afternoon thunderstorms occur on hot
summer days.

The average annual precipitation is about 16 inches at
Kalispell and about 100 inches on the highest mountain
ridges. The mountains receive about 80 percent of their
precipitation as snow. The average annual temperature at
Kalispell is 42.8 degrees F.

Climatic conditions in mountainous areas are extremely
variable over short distances because of local topographic
effects. “Frost pockets” are an example of a local
topographic effect. Cold air is trapped in low areas on
summer nights causing frequent summer frosts.
Temperature inversions are common in valleys during
winter. They occur when cold air is trapped in valleys
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under warmer air that is at higher elevations. Temperature
inversions can cause fog and trap pollutants in the valleys.

Physiography

The survey area is within the Northern Rocky Mountain
physiographic province. It includes five mountain ranges
and intervening narrow valleys (fig. 2). The mountain
ranges are the Whitefish, Salish, Mission, Flathead, and
Swan Ranges. The survey area is drained by three major
rivers—the Flathead, Stillwater, and Swan Rivers.

Most of the survey area has been glaciated by
continental ice sheets. Continental ice sheets advanced
several times during the Pleistocene epoch. The last one
retreated about 10,000 years ago. The higher mountains
that were not overridden by the continental ice sheets
were subjected to intense alpine glaciation.

Most landforms in the survey area have been influenced
by glaciation. Glacial cirques, U-shaped glacial valleys,
moraines, and terraces are examples of landforms that
formed in glacial lake sediments or outwash.

Each detailed soil map unit in this survey is on a
characteristic landform. General soil map units are on
combinations of landforms. Landform properties visible on
aerial photography were often used to plot the boundaries
of the map units. The landform properties of the map units
can help map users identify map unit delineations.

The following classes of landforms were used to define
map units and assist in mapping.

Alluvial Fan

Terrace

Floodplain

Figure 3.—Stream bottoms are floodplains, terraces, and alluvial
fans in narrow mountain valleys. Large terraces and alluvial
fans are mapped as separate landforms.

Stream bottoms are along major perennial streams (fig.
3). They include flood plains, low terraces, and alluvial
fans. They are gently sloping. Soils on stream bottoms can
have a water table and are usually subject to flooding.
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Terraces are relatively flat surfaces bordering a valley
floor (fig. 3). They represent the former position of an
alluvial plain or lake bottom and can include steep risers
between terrace surfaces and valley floors. They are
formed by alluvial, glacial outwash, and lacustrine
deposits.

Alluvial fans are formed by stream deposition in areas
where channel gradients rapidly decrease. They are in
areas where a stream emerges from a narrow mountain
valley onto a broader valley bottom or plain (fig. 3). They
are smooth, convex, fan-shaped deposits. Their apex is at
the mouth of the stream. Alluvial fans are dissected by
poorly defined, intermittent streams 1,000 to 5,000 feet
apart. The drainage system has braided channels with
moderate gradients. Alluvial fans have no major changes
in slope aspect.
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Figure 5.—A landslide deposit resulting from an earthflow.

Figure 4—An avalanche debris fan at the base of an avalanche
chute.

Avalanche debris fans are steep deposits of avalanche
debris at the base of avalanche paths on glacial trough
walls {fig. 4). Dominant slope gradients are 20 to 50
percent. These deposits contain many angular rock
fragments. There are no surface drainages on these
permeable deposits.

Landslide deposits are deposits resulting from rotational

slumps, earthflows and block glides (fig. 5). They have a
hummocky surface with cracks, slump escarpments, and
undrained depressions. Some have randomly oriented
large blocks of rock. Slopes are very complex with
benches and escarpments. The drainage pattern is
deranged. There are many seeps, springs, and bogs.

Moraines are glacial drift deposits that have a
topography characterized by randomly oriented mounds
and depressions (fig. 6). Surface drainage is poor, and
many depressions do not have an outlet.

Kames and kettles are distinctive morainic landscapes
composed of moundlike hills of glacial drift, or kames, in a
complex pattern with bowl-shaped depressions, or kettles

Figure 6.—A hummocky and hilly moraine.

(Fig. 7). Kettles may have been formed by the melting of
large blocks of ice buried in the drift. Most kettles have no
drainage outlet. Soils on kames and in kettles have a
fluctuating water table.

NN

N

Figure 7.~—An area of kames and kettles.
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Figure 8.—Glacial trough walls in a U-shaped valley.

Glacial trough walls are straight or concave slopes in U-
shaped glacial valleys (fig. 8). The slopes are very steep,
and there are avalanche chutes. Glacial scouring has
resulted in areas of rock outcrop and in areas on the upper
slopes where the soils are shallow. Deposits of glacial drift
are common on the lower slopes.
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Cirque Headwall

Figure 9.—Glacial cirques have very steep headwalls and a basin,
which often contains a small lake. Alpine ridges are very

Cirgue headwalls and alpine ridges are very steep rock
cliffs surrounding glacial cirque basins and the very narrow
ridges at the higher elevations above the cirques (fig.9).
The cirques tend to be on northerly aspects and the alpine
ridges on southerly aspects.

Cirque basins are characterized by low relief and were
formed by glacial overriding with a combination of scouring
and deposition of drift (fig. 9). These basins are found at
the head of glacial valleys. They are semicircular and

contain scoured, striated outcrops of bedrock and thin,
discontinuous deposits of glacial drift. They are dissected
by widely spaced, poorly defined perennial and intermittent
streams. Some cirque basins have small lakes.

Glaciated mountain ridges are rounded mountain ridges
which have been overridden by glaciers (fig. 10). Glacial
scouring has resulted in areas of rock outcrop and in
areas on the ridge crest where the soils are shallow. Thick
deposits of glacial till are on the lower slopes.

Glaciated Mountain Ridge

Glaciated Mountain
Slope

Figure 10.—Glaciated mountain slopes are mantled by glacial till.
Rock outcrop and thin deposits of till are in areas of glaciated
mountain ridges.

Glaciated mountain slopes are mantled by glacial till
(fig. 10). The drainage pattern is usually dendritic, and the
drainageways are widely spaced. Slopes are weakly to
moderately dissected by low-order streams.

Structural breaklands have very steep slopes of more
than 60 percent (fig. 11). A large amount of rock outcrop
and talus is in many areas of breakland. The drainage
pattern of breaklands is parallel to dendritic. Sediment
delivery efficiency is high because of the steep drainage
channels. The slope is a limitation in areas of breakland.

Stream breaklands are very steep, high relief slopes
along major streams. Slope gradients are 60 to 90 percent.
Stream breaklands form V shaped valleys along rapidly
downcutting streams. Sediment delivery efficiency is very
high on stream breaklands.

Geology

The bedrock in the survey area is predominantly
metasedimentary rock of middle Proterozoic age.
Quartzite, siltite and argillite and dolomite are the major
kinds of rock.

Extensive surficial deposits of glacial till, outwash, and



Figure 11.—The dip of underlying rock layers is roughly
perpendicular to the slope of structural breaklands.

lacustrine sediments are in the survey area. The glacial till
that was deposited by continental ice sheets tends to be
dense and has bulk density of 1.5 to 1.8 grams per cubic
centimeter.

Much of the survey area has a surface mantle of loess
that has been influenced by volcanic ash. Most of the ash
came from the eruption of Mt. Mazama in southwestern
Oregon about 6,800 years ago. The layer of ash is on all
northerly aspects and on southerly aspects above 4,500
feet.

The following geologic groups have similar associated
landform and soil properties.

Alluviumis unconsolidated material sorted and
deposited by water. The rock fragments are generally
rounded. Alluvium forms flood plains, fans, and terraces
along the major streams. Flooding, fluctuation of the water
table, and the need to protect streambanks and channels
can limit management of soils that formed in alluvium.

Lacustrine deposits are unconsolidated silts and clays
deposited on glacial lake bottoms. These deposits are
typically varved with thin sedimentary layers resulting from
seasonal variations in deposition. They form terraces that
have gently sloping surfaces and steep risers. Soils that
formed in lacustrine sediments are erodible when they are
exposed by excavation and have low strength when they
are wet.

Glacial outwash is material moved by glaciers and
subsequently sorted and deposited by streams flowing
from the melting ice. It forms terraces that have nearly
level surfaces and steep risers. Soils that formed in glacial
outwash have sandy substrata containing rounded pebbles
and cobbles.

Glacial tillis unconsolidated deposits of clay, sand,
gravel, and boulders deposited by a glacier. It forms
moraines or mantles glaciated mountain slopes and
ridges. Most soil substrata formed in glacial till are hard
and brittle when they are moist and have bulk density of
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1.5 to 1.8 grams per cubic centimeter. They restrict the
penetration of roots and the movement of water.

Melasedimentary rocks are mainly argillites, quartzites,
siltites, and dolomites of middle Proterozoic age. When
weathered, these rocks produce loamy material containing
many angular rock fragments. Soils that formed in material
weathered from these rocks are on mountain slopes and
ridges and glaciated mountain ridges. The content of
angular rock fragments is 50 to 85 percent in soil substrata
that formed in material weathered from metasedimentary
rocks.

Vegetation

Most of the survey area is forested or has the potential
to be forested. Ponderosa pine, Douglas-fir, western larch,
grand fir, western white pine, lodgepole pine, western
redcedar, subalpine fir, and Engelmann spruce are
important tree species. Whitebark pine and alpine larch
are important species at the highest elevations. Small
sedge meadows are widely distributed in the major valleys
throughout the survey area.

Habitat Types

Habitat types are considered to be basic ecologic
subdivisions of landscapes. Each is recognized by
distinctive combinations of overstory and understory plant
species at climax. They are named for the dominant or
characteristic vegetation of the climax community. Habitat
types are useful in soil surveys when assessing the
combined effects of aspect, slope, elevation, and soil
properties on potential plant growth. The habitat types
were important in estimating productivity and limitations to
forest regeneration in this survey. Forest habitat types are
defined in “Forest Habitat Types of Montana” (3).

Habitat types often have similar implications for the kind
of interpretative uses made of them in soil surveys. Habitat
types with similar implications for soil survey objectives are
grouped in this report. Group names are used throughout
the report. The groups are described in the following
paragraphs.

Dry, mixed forest is made of habitat types on which
forest stands are mostly Douglas-fir, western larch, and
lodgepole pine. Ponderosa pine is included at lower
elevations. Major habitat types are Douglas-fir'snowberry
and Douglas-fir/pinegrass. Douglas-fir/dwarf huckleberry
and Douglas-fir/twinflower are included in many of the map
units and have similar management implications.

This habitat type group is moderately extensive. It is at
lower elevations and on southerly aspects.

Moist, mixed forest is made of habitat types on which
western white pine, western redcedar, and grand fir are
potential stand components. Most of the other tree species
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found in the survey area may also be included as stand
components. The major habitat type is subalpine fir/
queencup beadily. Grand fir/queencup beadlily, western
redcedar/queencup beadily, subalpine fir’dwarf
huckleberry, and subalpine fir/twinflower are all
included in places and have similar management
implications.

This habitat type group is extensive throughout the
survey area.

Lower subalpine forestis made of habitat types on
which forest stands are mostly lodgepole pine, Douglas fir,
western larch, and subalpine fir. Major habitat types are
subalpine fir/beargrass, blue huckleberry phase, lower
elevation subalpine fir/Menziesia, and subalpine fir/grouse
whortleberry.

This habitat type group is moderately extensive. It is on
drier sites associated with the moist, mixed forest habitat
type group.

Upper subalpine forest is made of habitat types on
which forest stands are mostly whitebark pine, Engelmann
spruce, subalpine fir, and occasionally alpine larch and
lodgepole pine. Stands are closed canopy at lower
elevations and open grown at higher elevations. Major
habitat types are subalpine fir/beargrass, grouse
whortleberry phase, subalpine fir/grouse whortleberry,
grouse whortleberry phase, subalpine fir/woodrush, and
whitebark pine-subalpine fir.

This habitat type group is moderately extensive. It is
mainly at elevations above 5,500, but can be at lower
elevations on ridges that are exposed to wind.

Wet forest is made of habitat types that receive
additional water from flooding, the high water table, or
seepage. Forest stands are mixed Engelmann spruce,
subalpine fir, and lodgepole pine. Western white pine is
also included in places. The major habitat types are
subalpine fir/bluejoint, subalpine fir/sweetscented bedstraw
and, Engelmann spruce/common horsetail.

This habitat type group is of minor extent. It is mainly in
valley bottoms throughout the survey area.

Wet meadows are a complex of community types
dominated by sedges, rushes, and other grasses and
forbs that grow on moist or wet sites.

How This Survey Was Made

The survey area is mountainous and heavily forested.
Mapping techniques used in other survey areas were
impractical because access in the area is difficult. The
mapping techniques used relied heavily on plotting map
unit boundaries using features visible on aerial
photography. Most commonly, these features were
landforms or natural vegetation. Also, geologic maps were
studied and the elevation of the site was considered when
the map unit boundaries were plotted. Observations were
made along field transects and traverses through
representative delineations of map units. Relationships
between properties important to survey objectives and
features visible on aerial photography were observed.
Sometimes different features were used to plot map unit
boundaries as a result of field checking. Reliable
relationships between photographic features and map unit
properties were established. These properties were
observed and described in the field. Physical and chemical
properties of soils that cannot be measured with field
techniques are derived from laboratory characterization of
soils within the survey area and similar soils in adjacent
areas.

Table 1 lists the most important features used to plot
the boundaries of the map units. Landform, slope, parent
material, vegetation, aspect, elevation, and rock outcrop
are described under the headings “Physiography”,
“Geology”, and “Vegetation”. The map units in this survey
are described under the headings “General Soil Map
Units” and “Detailed Soil Map Units.”






General Soil Map Units

The general soil map at the back of this publication
shows broad areas with similar topography and soil
patterns. Typically, a map unit consists of one or more
major soils and some minor soils.

The general soil map can be used to compare the
suitability of large areas for common land uses. The map is
not suitable for planning the use of small areas because of
its small scale.

1. Soils on stream bottoms, terraces, and kames

This map unit is of minor extent along major rivers in the
survey area. The landscape is characterized by nearly
level stream bottoms, terraces, and rolling kames. Soils
formed in alluvial and lacustrine deposits, glacial outwash
and reworked glacial till. This map unit occupies about 8
percent of the survey area. It is about 60 percent Dystric
Eutrochrepts, 17 percent Aquepts, 13 percent Fluvents,
and 10 percent minor soils of minor extent.

The Dystric Eutrochrepts are on high terraces that have
been formed by glacial outwash or on kames. They are not
subject to flooding and are well drained. They support dry,
mixed forest.

The Aquepts are in depressions on low terraces or
stream bottoms. They have fluctuating water tables that
rise to the surface in the spring and early summer, They
support wet forest.

The Fluvents are on stream bottoms. They are subject
to occasional, short-duration flooding in the spring. Some
delineations have a water table that rises to within 24
inches of the surface in the spring. They support moist,
mixed forest or dry, mixed forest.

The soils of minor extent are Borosaprists. They are in
depressions and have formed in muck. They have water
table levels that are near the surface all year. They support
wet meadows.

Timber productivity is moderate to high in this map unit.
The terrain is well suited to the operation of tractors. Forest
regeneration is limited by wet soils, frost pockets, and
plant competition. The protection of streambanks and
channels is a major concern of watershed management.

2. Soils on moraines and glaciated mountains

This map unit is extensive in major valleys. The
landscape is characterized by rolling to steep hills and low

relief mountains. The soils formed mainly in loess that has
been influenced by volcanic ash and that is underlain by
glacial till. In most places the till is dense and brittle when
moist. The vegetation is mainly moist, mixed forest with
some dry, mixed forest included at lowest elevations. This
map unit occupies about 50 percent of the survey area. It
is about 55 percent Andeptic Cryoboralfs, 15 percent
Dystric Cryochrepts, 15 percent Andic Cryochrepts, and
15 percent soils of minor extent.

The Andeptic Cryoboralfs have a surface layer of loess
that has been influenced by volcanic ash. It is 7 to 14
inches thick. They also have an accumulation of clay in the
subsoil.

The Dystric Cryochrepts have a thin loess surface layer
that has been mixed with subsoil material. The loess has
been influenced by volcanic ash. These soils do not have
an accumulation of clay in the subsoil and their lower soil
layers are strongly acid to medium acid.

The Andic Cryochrepts have a surface layer of loess
that has been influenced by volcanic ash. Itis 7 to 14
inches thick. These soils do not have an accumulation of
clay in the subsoil. Their lower soil layers are slightly acid
to moderately alkaline.

The Typic Eutroboralfs are soils of minor extent at low
elevations. The Glossic Cryoboralfs are soils of minor
extent that have formed in till derived from weathered
rocks or soft sedimentary rocks.

Timber production is the major land use in this map unit.
Timber productivity is high for most of the unit. Much of the
terrain is suitable for the operation of tractors, however,
operating tractors can damage the soil by compacting the
soil surface layers.

3. Soils on cirques and alpine ridges

This map unit is extensive on the crests of higher
elevation mountain ranges. The landscape is characterized
by glacial cirques with very steep rocky headwalls and
rolling to steep basins and mountain peaks. Some basins
contain small lakes. Soils formed in loess that has been
influenced by volcanic ash and underlain by material
derived from metasedimentary rocks or glacial till.
Vegetated areas are mainly upper subalpine forest. This
map unit occupies about 18 percent of the survey area. It
is about 50 percent rock outcrop and cirqueland, 25
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percent Entic Cryandepts, 15 percent Andic Cryochrepts,
and 10 percent soils of minor extent.

The Entic Cryandepts formed in loess that has been
influenced by volcanic ash and mixed with rock fragments
derived from the underlying bedrock. They have a depth of
20 to 60 inches over bedrock.

The Andic Cryochrepts have a surface layer of loess
that has been influenced by volcanic ash. ltis 7 to 14
inches thick. The lower soil layers formed in glacial till.
They have a depth of 60 inches or more.

The Borosaprists are soils of minor extent. They are in
depressions in cirque basins.

This map unit is scenic and has a relatively high value
for recreational activities and wildlife habitat. It is an
important source of late summer streamflow.

4. Soils on glacial trough walls and structural
breaklands

This map unit is extensive on mid to low elevation
mountains. The landscape is characterized by very steep
slopes on high relief glacial trough walls or major fault
escarpments. The soils have a surface layer of loess that
has been influenced by volcanic ash. The lower soil layers
formed in material derived from underlying
metasedimentary rocks o: glacial till. The vegetation
ranges from upper subalpine forest on upper slopes to
moist, mixed or dry, mixed forest on lower slopes. This

map unit occupies about 24 percent of the survey area. It
is about 30 percent Andic Cryochrepts, 25 percent rock
outcrop, 20 percent Ochrepts, 10 percent Andeptic
Cryoboralfs, and 15 percent soils of minor extent.

The Typic Cryochrepts are on upper trough walls. They
have a surface layer of loess that has been influenced by
volcanic ash. It is 7 to 14 inches thick. These soils have a
depth of 20 to 60 inches over bedrock.

Ochrepts are on structural breaklands. They have a
surface layer of loess that has been influenced by
volcanic ash. The loess ranges in thickness from a thin
layer mixed with subsoil material to a layer 14 inches
deep. These soils have a depth of 20 to 60 inches over
bedrock.

Andeptic Cryoboralfs are on lower trough walls. They
have a surface layer of loess 7 to 14 inches thick. The
loess has been influenced by volcanic ash. The lower soil
layers formed in glacial till. They have a depth of 60 inches
or more.

The Aquepts are soils of minor extent. They are in
drainages.

Timber productivity ranges from high on lower trough
walls to low on upper slopes on structural breaks. The
slope limits the use of this map unit. Road construction is
limited by hard bedrock within the excavated depth. Some
south-facing, lower elevation slopes are important wildlife
winter range.
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This section describes each map unit in detail. The map
unit descriptions, along with the soil maps, can be used to
determine the suitability and potential of a unit for major
land uses within the survey area, to plan land use and the
development of resources, and to help protect and
maintain the quality of the environment. The acreage of
each map unit is given in table 8. Table 8 also provides a
numerical listing of the detailed soil map unit names.
Many of the terms used to describe map units are defined
in the “Glossary.” More information for each map unit is
given under the heading “Use and Management of the
Soils”.

Most of the soils in the survey area are mapped at the
family level of taxonomy, but a few are mapped at the
higher levels. Map units in which soils were mapped at the
family level are named using subgroup reference taxa for
brevity. Table 2 gives the classification of the soils in each
of the detailed soil map units.

The map unit description format presents information in
sections. A description of the content of each section
follows.

An introductory paragraph provides a summary of the
map unit information. It describes landform, elevation,
vegetation, and parent material.

Landform gives properties of the landform in the map
unit. Slope gradient, the pattern and density of
drainageways, and a description of the drainage channels
are given. Seeps, springs, lakes, and other landform
features that occur also are described.

Vegetation and habitat types describe the typical
existing vegetation and the composition and distribution of
habitat types. Major and similar habitat types are in the
same habitat type group and have similar interpretive
values for survey objectives. Included habitat types have
similar productivity as major habitat types, but they can
have different stand composition. Dissimilar habitat types
have significantly different potential productivity or
limitations to forest regeneration than the major habitat
types.

Geology describes the bedrock underlying the soils or
the properties of the geologic deposits in which the soils
formed. The use of geology in defining, describing, and
interpreting map units is described in the section “General
Nature of the Survey Area”.

Characteristics of the soils describes the soil properties
that are of particular importance to use and management.
The properties given are the same for the dominant soils
and the similar soils in the unit. The texture of the surface
layer, the thickness of the surface layer when it is loess
that has been influenced by volcanic ash, the content of
rock fragments in the subsoil, drainage, and depth to
bedrock, if less than 60 inches, are important properties in
this survey area. When the map unit is a complex, the
most important properties of the soils and any relationship
of the soils to topographic position or vegetation are
described.

Map unit composition describes the soils that are
similar and dissimilar to the dominant soils. It gives the
percentage of the map unit typically occupied by the
dominant and similar soils and by the dissimilar soils. The
location and principal interpretive difference are given for
dissimitar soils.

Representative profile of the soils describes the
dominant soils in the map unit. It is not necessarily the
same as the representative pedon for the taxa.

Management gives suitability and limitations for
common land used. Timber, roads, and watershed are
described.

10-2 Fluvents, stream bottoms

This map unit is on stream bottoms. Elevation ranges
from 3,000 to 5,000 feet. The average annual precipitation
is 20 to 40 inches. The vegetation is moist, mixed forest
and dry, mixed forest. The soils formed in alluvial deposits.

Landform

The dominant slopes have gradients of 0 to 5 percent.
The stream bottoms are along streams and are subject to
flooding in spring when the snow melts. The streams have
braided channels and change course frequently.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Engelmann spruce, Douglas-fir, western white pine,
western larch and lodgepole pine. The forest understory is
dominated by tall shrubs and a wide variety of forbs and
grasses. Occasional flooding disturbs the vegetation. As a
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result of the flooding, the vegetation is a mixture of shrubs,
deciduous forest, and coniferous forest in different
successional stages. Generally, about 20 percent of the
unit supports shrubs.

Habitat Types

Subalpine fir/dwarf huckleberry and subalpinefir/
queencup beadlily are the major habitat types in the low
areas. Engelmann spruce/queencup beadlily is a similar
habitat type. These habitat types are in about 50 percent of
the unit. Douglas-fir’snowberry is the major habitat type at
slightly higher elevations. This habitat type is in about 30
percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Shrub communities are on
areas disturbed by flooding. Wet meadows are in
depressions.

Geology

These soils are underlain by stratified alluvial deposits
of sand, silt, and gravel.

Characteristics of the Soils

These soils are subject to occasional flooding in the
spring when the snow melts. The water table fluctuates
between depths of 24 and 60 inches. The subsoil contains
rounded rock fragments.

Map Unit Composition

The dominant soils are Fluvents. Similar soils are
Ochrepts. Unlike the Fluvents, the Ochrepts have a weakly
developed subsoil. The dominant and similar soils make up
about 90 percent of the unit.

Dissimilar soils and river wash make up about 10
percent of the unit. Dissimilar soils are Borosaprists and
Aquents. The Borsaprists are in wet meadows. These soils
formed in organic deposits. The Aquents are in low-lying
positions on the landscape. They are wet and have low
strength.

Representative Profile of the Soils

No one profile can represent the dominant soils in this
unit. In one of the most common profiles, however, the
soils have a very dark grayish brown surface layer. This
surface layer is about 10 inches thick. The upper part of
the surface layer is loamy sand about 8 inches thick. The
lower part is loam about 2 inches thick. The substratum to
a depth or 60 inches or more is stratified weak red and
brown loamy fine sand, loamy sand, and extremely
gravelly sand.

Management

Timber

The potential annual production is high in low areas and
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moderate at slightly higher elevations on the landscape.
During site preparation siones and cobbles from the
subsoil can be mixed with the soil in the surface layer.
These stones and cobbles can affect planting.
Regeneration of the forest is limited by frost pockets in low
areas.

Roads
Floods can damage bridges and culverts.
Watershed

The major concern of watershed management is the
protection of streambanks and channels. Carefully locating
bridges and culverts helps to maintain the stability of the
channels. Changes in the channel can result in a large
amount of sediment. Disturbing the soils on or adjacent to
the streambanks can result in severe sedimentation.

10-3 Aquepts, stream bottoms

This map unit is on stream bottoms. Elevation ranges
from 3,000 to 5,000 feet. The average annual precipitation
is 20 to 40 inches. The vegetation is wet forest. The soils
formed in alluvial deposits.

Landform

The dominant slopes have gradients of O to 5 percent.
Stream bottoms are along streams and are subject to
flooding in spring when the snow melts. This unit is in
depressions on flood plains. Some units contain shallow
ponds.

Vegetation

The vegetation is a spruce forest with some subalpine
fir, western white pine and lodgepole pine near delineation
boundaries. The forest understory is dominated by water
tolerant grasses, forbs and shrubs.

Habitat Types

Subalpine fir/bluejoint and subalpine fir/sweat scented
bedstraw are the major habitat types. Spruce/common
horsetail is a similar habitat type. These habitat types
occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/dwarf
huckleberry, Douglas-fir/dwarf huckleberry and subalpine
fir’queencup beadlily are on well drained soiis. These soils
support moist, mixed forest. Wet meadows are in some
low areas.

Geology

These soils are underlain by stratified alluvial deposits
of sand, silt and gravel.
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Characteristics of the Soils

These soils are subject to flooding in the spring when
the snow melts. The water table fluctuates, rising to the
surface in spring and early summer. The subsoil contains
rounded rock fragments.

Map Unit Composition

The dominant soils are Aquepts. Similar soils are
Aquents. Unlike the Aquepts, the Aquents do not have a
subsoil. The dominant and similar soils make up about 80
percent of the unit.

Dissimilar soils make up about 20 percent of the unit.
They are Borosaprists, Fluvents, and fine-silty, mixed,
frigid Typic Eutrochrepts. The Borosaprists are in wet
meadows. They formed in organic deposits. The Fluvents
are on knolls and low terraces. They have a water tables
that fluctuates between depths of 24 and 60 inches. These
soils support moist, mixed forest. The fine-silty, mixed,
frigid Typic Eutrochrepts formed in lacustrine deposits.
These soils support moist, mixed forest.

Representative Profile of the Soils

No one profile can represent the dominant soils in this
unit. In one of the most common profiles, however, the
soils have a surface layer of dark grayish brown loam
about 7 inches thick. The subsoil is dark gray sandy loam
about 11 inches thick. It is mottled with yellowish brown.
The substratum to a depth of 60 inches or more is grayish
brown extremely gravelly sand. It is also mottled with
yellowish brown.

Management

Timber

The potential annual production is moderate in forested
areas. The operation of tractors is limited in wet areas that
have low strength. Compaction and the formation of ruts
are hazards. Regeneration of the forest is limited by wet
soils, frost pockets in low areas, and competition from blue
joint. Trees are susceptible to windthrow because the
water table limits root penetration.

Roads

The wetness is a limitation affecting the location and
construction of roads. Providing suitable subgrade material
helps to prevent the damage caused by wetness and low
strength. Flooding can damage bridges and culverts.

Watershed

The major concern of watershed management is the
protection of streambanks and channels. Carefully locating
bridges and culverts helps to maintain the stability of the
channels. Changes in the channel can result in a large
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amount of sediment. Disturbing the soils on or adjacent to
the streambanks can result in severe sedimentation.

12 Borosaprists, depressions

This map unit is in depressions on terraces, flood
plains, and moraines. Elevation ranges from 3,000 to 5,100
feet. The average annual precipitation is 20 to 40 inches.
Vegetation is wet meadows. The soils formed in organic
deposits.

Landform

The dominant slopas have gradients of 0 to 2 percent.
The depressions do not have well defined drainage outlets.
Some contain shallow ponds.

Vegetation

The vegetation is mostly a wet meadow community
dominated by sedges and water tolerant grasses. Some
Engelmann spruce is around the edge of these wet
meadows.

Habitat Types

The habitat types have not been defined for the
vegetation in this unit. Subalpine fir/blue joint and spruce/
common horsetail habitat types are near delineation
boundaries.

Geology

These soils are underlain by alluvial and lacustrine
deposits or glacial drift.

Characteristics of the Soils

These soils formed in organic deposits of 10 to more
than 60 inches thick. They have water tables at or near the
surface for most of the year.

Map Unit Composition

The dominant soils are Borosaprists. They have an
organic layer 16 to more than 60 inches thick. Similar soils
are Aquents. They have an organic surface layer 10 to 16
inches thick. The dominant and similar soils make up
about 100 percent of the unit.

Representative Profile of the Soils

The dominant soils have a black and very dark brown
muck to a depth of 60 inches or more.

Management

Timber

This map unit contains only scattered stands of trees. It
is poorly suited to woodland managed for timber.



14

Roads

The wetness is a limitation affecting the location and
construction of roads. Providing suitable subgrade material
helps to prevent the damage caused by wetness and low
strength.

Watershed

Most of this unit is a riparian area and is potentially
important to the watershed and wildlife. Conservation
practices to protect riparian values should be required
when managing adjacent uplands.

14-2 Glossic Cryoboralfs, lacustrine
substratum

This map unit is on broad stream bottoms and in
depressions on moraines. Elevation ranges from 3,000 to
5,000 feet. The average annual precipitation is 20 to 40
inches. The vegetation is moist, mixed forest. The lower
soil layers formed in lacustrine deposits.

Landform

The dominant slopes have gradients of 0 to 20 percent.
Terraces have nearly level surfaces and short, steep
risers. Depressions on moraines have concave slopes.

Vegetation

The vegetation is a mixed forest of subalpine fir, grand
fir, spruce, lodgepole pine, western larch, Douglas-fir and
western white pine. The forest understory is dominated by
forbs and low shrubs.

Habitat Types

Subalpine fir/dwarf huckleberry is the major habitat
type. Similar habitat types include subalpine fir/queencup
beadlily and grand fir/queencup beadlily. These habitat
types occupy about 85 percent of the unit.

Dissimilar habitat types and community types are in
about 15 percent of the unit. Subalpine fir/bluejoint is on
wet soils. Wet meadows are in depressions without
drainage.

Geology

These soils are underlain by silty glacial lake sediments.
The sediments have thin dark colored layers alternating
with lighter colored layers.

Characteristics of the Soils

These soils have medium textured, loess surface layers
2 to 12 inches thick. The loess has been influenced by
volcanic ash.

Map Unit Composition

The dominant soils are fine-silty, mixed Glossic
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Cryoboralfs. They have a surface layer of loess 210 7
inches thick. The similar soils are fine-silty, mixed Andeptic
Cryoboralfs. They have a surface layer of loess 7 to 12
inches thick. The dominant and similar soils make up
about 85 percent of the map unit.

Dissimilar soils make up about 15 percent of the unit.
They are fine-silty, mixed Aquic Cryoboralfs and
Borosaprists. The Aquic Cryoboralfs have mottles in the
subsoil. They have a fluctuating water table and low
strength. The Borosaprists are in wet meadows. They
formed in organic deposits.

Representative Profile of the Soils

The dominant soils are fine-silty, mixed Glossic
Cryoboralfs. They have a an upper surface layer of dark
yellowish brown silt loam about 3 inches thick. They have a
lower surface layer or light gray and pale yellow silt loam
about 24 inches thick. The subsoil is light yellowish brown
silt loam about 18 inches thick. The substratum to a depth
of 60 inches or more is light gray silt loam.

Management
Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced or it can be mixed with subsoil material. Tractor
operation should be carefully managed and confined to
periods when the soil is frozen or snow covered.
Regeneration of the forest is limited by frost pockets in low
areas.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep. If unsurfaced
roads are traveled when the soils are wet, the formation of
ruts is a hazard.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
severe hazard of erosion. The sediment that results from
the erosion of these soils is particularly damaging to the
spawning habitat of fish. Sediment delivery efficiency is
low.

14-3 Aquepts, lacustrine substratum

This map unit is on broad stream bottoms and in
depressions on terraces and moraines. Elevation ranges
from 3,000 to 5,000 feet. The average annual precipitation
is 20 to 40 inches. The vegetation is wet forest. The soils
formed in lacustrine deposits.
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Landform

The dominant slopes have gradients of O to 5 percent.
These depressions have no well defined drainage outlet.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Engelmann spruce and lodgepole pine. The forest
understory is dominated by grass and low shrubs.
Bluejoint is common.

Habitat Types

Subalpine fir/bluejoint and subalpine fir/dwarf
huckleberry are the major habitat types. Spruce/common
horsetail is a similar habitat type. These habitat types
occupy about 85 percent of the unit.

Dissimilar habitat types and community types are in
about 15 percent of the unit. Subalpine fir/queencup
beadlily is on well drained sites. Their productivity for
timber is higher than that of the major habitat types. Wet
meadows are in poorly drained depressions.

Geology

These soils &re underlain by silty glacial lake sediments.

The sediments have thin dark colored layers alternating
with lighter colored layers.

Characteristics of the Soils

These soils have medium textured surface layers. The
subsoils contain 0 to 15 percent rounded rock fragments.
These soils have fluctuating water tables which are at or
near the surface during spring and early summer.

Map Unit Composition

The dominant soils are Aquepts. They have a weakly
developed subsoil. Similar soils are Aquents. They do not
have a subsoil. The dominant and similar soils make up
about 85 percent of the map unit.

Dissimilar soils make up about 15 percent of the unit.
They are Glossic Cryoboralfs and Borosaprists. The
Glossic Cryoboralfs are near the edges of depressions.
They are well drained and have a higher timber
productivity. The Borosaprists are in wet meadows. They
formed in organic deposits.

Representative Profile of the Soils

No one profile can represent the soils in this unit. In one
of the most common profiles, however, the soils have a
surface layer of light brownish gray mottled with yellowish
brown and strong brown silt loam about 11 inches thick.
The subsoil is light yellowish brown mottled with strong
brown and pinkish gray silt. The substratum to a depth of
60 inches or more is light gray and pale yeilow silt.
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Management

Timber

The potential annual production is moderate. The
operation of tractors is limited in wet areas that have low
strength. Compaction and the formation of ruts are
hazards. Using cable logging systems or logging with
tractors on snow or frozen ground, help to overcome these
limitations. Regeneration of the forest is limited by wet
soils, frost pockets, and competition from bluejoint. Trees
are susceptible to wind throw because the water table
limits root penetration.

Roads

The wetness is a limitation affecting the location and
construction of roads. Providing suitable subgrade material
helps to prevent the damage caused by wetness and low
strength.

Watershed

Most of this unit is a riparian area and potentially
important to watershed and wildlife. Conservation
practices to protect riparian values should be required
when managing adjacent uplands.

16 Fluvents, alluvial fans

This map unit is on alluvial fans. Elevation ranges from
3,100 to 4,800 feet. The average annual precipitation is 20
to 40 inches. The vegetation is moist, mixed forest. The
soils formed in alluvial deposits.

Landform

The dominant slopes have gradients of 5 to 25 percent.
Alluvial fans are fan-shaped alluvial deposits at the point
where steep mountain streams enter valley bottoms.
Seeps and springs are in drainages.

Vegetation

The vegetation is a mixed forest of subalpine fir, grand
fir, Douglas-fir, ponderosa pine, western larch and
lodgepole pine. The forest understory is dominated by
forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Grand fir/queencup beadlily is similar. These habitat
types occupy about 85 percent of the unit.

Dissimilar habitat types are in about 15 percent of the
unit. Douglas-fir/snowberry is on low elevation, southerly
aspects and has lower timber productivity. Subalpine fir/



16

bluejoint is around seeps and springs where wet soils limit
forest regeneration.
Geology

These soils are underlain by stratified alluvial deposits
of sand, silt, gravel and cobbles.

Characteristics of the Soils

These soils have fluctuating water tables that rise to
within 24 to 60 inches of the surface, in the spring when
the snow melts.

Map Unit Composition

The dominant soils are Fluvents. They have surface
layers that formed in alluvium. Similar soils are Andeptic

Cryorthents. They have surface layers that formed in loess.

The loess has been influenced by volcanic ash. The
dominant and similar soils make up about 90 percent of
the map unit.

Dissimilar soils make up about 10 percent of the unit.
They are Aquents. The Aquents are in drainages and
around seeps and springs. They have mottled substrata
and a water table that rises to within 12 inches of the
surface during the spring.

Representative Profile of the Soils

No one profile can represent the dominant soils in this
unit. In one of the most common profiles, however, the
soils have a surface layer of dark grayish brown loamy
sand and loam about 10 inches thick. The substratum to a
depth of 60 inches or more is brown and weak red
stratified loamy sand and extremely gravelly sand.

Management

Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced or it can be mixed with subsoil material. Tractor
operation should be carefully managed and confined to
periods when the soil is frozen or snow covered.

Roads

This unit contains seeps and springs. Excavation can
intercept large amounts of ground water. The material
exposed in cutbanks during road construction tends to
ravel if the slopes are steep.

Watershed

Sediment delivery efficiency is low.
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17 Ochrepts, avalanche debris fans

This map unit is on avalanche debris fans. Elevation is
3,500 to 5,500 feet. Average annual precipitation is 30 to
60 inches. The vegetation is shrub communities. The soils
formed in avalanche debris.

Landform

The dominant slopes have gradients of 20 to 50
percent. Avalanche debris fans are fan-shaped run-out
areas at the base of avalanche paths. Seeps and springs
are common near the lower edge of fans.

Vegetation

The vegetation is dominantly alder and Menziesia with
some subalpine fir saplings.

Habitat Types

Subalpine fir/Menziesia and subalpine fir/Sitka alder are
the major habitat types. Disturbance by avalanches keeps
the vegetation a shrub community.

Geology

These soils are underlain by stratified deposits of silt,
sand, gravel and cobbles.

Characteristics of the Soils

These soils have loamy textures. Subsoils contain 35 to
80 percent angular rock fragments.

Map Unit Composition

The dominant soils are Ochrepts. They have a weakly
developed subsoil. Similar soils are Orthents. They have
thin surface layers over substrata. The dominant and
similar soils make up about 100 percent of the map unit.

Representative Profile of the Soils

No one profile can represent the dominant soils in this
unit. In one of the most common profiles, however, the
soils have a surface layer of brown gravelly sandy loam
about 19 inches thick. The upper subsoil is grayish brown
very gravelly sandy loam about 9 inches thick. The lower
subsoil to a depth of 60 inches or more is brown extremely
gravelly loamy sand.

Management

Timber

This map unit contains only scattered stands of trees. It
is poorly suited to woodland managed for timber.

Roads

This unit contains seeps and springs. Excavation can
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intercept large amounts of ground water. The material
exposed in cutbanks during road construction tends to
ravel if the slopes are steep. Unsurfaced roads are rough
because of large stones or cobbles. Avalanches can
increase the costs of maintaining the roads.

Watershed

Sediment delivery efficiency is moderate.

21-8 Andic Cryochrepts-Entic Cryandepts-
Rock outcrop complex, cirque basins

This map unit is in cirque basins. Elevation ranges from
5,500 to 7,000 feet. The average annual precipitation is 50
to 80 inches. The vegetation is upper subalpine forest. The
lower soil layers formed in glacial till and material derived
from metasedimentary rocks.

Landform

The dominant slopes have gradients of 20 to 40
percent. Cirque basins are rolling to hilly basins at the
head of U-shaped valleys. The drainage pattern is
dendritic and has widely spaced low order drainages. In
some areas there are small lakes, seeps, and springs.

Vegetation

The vegetation is a mixed forest of subalpine fir,
whitebark pine, Engelmann spruce, and lodgepole pine.
The forest understory is dominated by forbs and large
shrubs.

Habitat Types

Subalpine fir'wood-rush, Menziesia phase and
whitebark pine-subalpine fir are the major habitat types.
These habitat types occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/grouse
whortleberry and subalpine fir/Menziesia are on northerly
aspects. Subalpine fir/beargrass is on southerly aspects.
Their productivity for timber is higher than that of the major
habitat types. Wet meadows are in drainageways and
depressions.

Geology

These soils are underlain by argillites, limestones and
quartzites of the Belt Supergroup. Friable glacial till
overlies the bedrock on concave lower slopes and in
depressions.

Characteristics of the Soils

These soils have medium textured, loess surface layers.
4 to 40 inches thick. The loess has been influenced by
volcanic ash. Soil properties vary with topographic
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position. Soils on concave lower slopes and in depressions
have loess surface layers 4 to 14 inches thick and are
more than 60 inches deep. Their subsoils contain 35 to 80
percent rounded rock fragments. Soils on convex ridges,
knolls, and basin thresholds formed in loess, or loess
mixed with residuum, and are 20 to 60 inches deep. Their
subsoils contain 35 to 80 percent angular rock fragments.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andic
Cryochrepts and medial-skeletal, Entic Cryandepts. The
Andic Cryochrepts are on concave lower slopes and in
depressions. They have a surface layer of loess 7 to 14
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryochrepts. They have a surface layer or loess 4 to 7
inches thick. The Entic Cryandepts are on convex ridges,
knolls and basin thresholds. They have a depth of 20 to 60
inches. Similar soils are medial-skeletal, Lithic Cryandepts.
They have a depth of 10 to 20 inches over bedrock. The
dominant and similar soils make up about 70 percent of
the map unit.

Rock outcrop is on ridges, knolls and thresholds. It
makes up about 20 percent of the unit.

The components of this unit occur in areas so intricately
mixed that it was not practical to man them separately at
the scale used.

Dissimilar soils make up about 10 percent of this unit.
The dissimilar soils are Borosaprists. The Borosaprists
support wet meadows. They formed in organic deposits.

Representative Profile of the Soils

The loamy-skeletal, mixed Andic Cryochrepts have a
surface layer of brown gravelly silt loam about 4 inches
thick. The upper part of the subsoil is brown very gravelly
silt loam about 8 inches thick. The lower part to a depth of
60 inches or more is brown extremely gravelly silt loam.

The medial-skeletal Entic Cryandepts have a surface
layer of black and brown gravelly silt loam about 4 inches
thick. The upper part of the subsoil is yellowish brown very
gravelly silt loam about 13 inches thick. The lower part is
yellowish brown and brownish yellow extremely gravelly silt
loam to a depth of about 40 inches over bedrock.

Management

Timber

The potential annual production is low in forested areas.
Productivity in the map unit is limited by the Rock outcrop.
Although the terrain is suited to the operation of tractors,
the Rock outcrop and broken slopes limit tractor operation
on this site. Likewise, if tractors are operated on the site,
productivity can be lowered because the surface layer can
become compacted or be displaced or it can be mixed with
subsoil material. Soils on concave lower slopes are
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normally not dry enough to support tractors without
compacting. Tractor operation should be carefully
managed and confined to periods when the soil is frozen
or snow covered. Regeneration of the forest is limited by
the harsh subalpine climate.

Roads

Hard rock frequently limits excavation. If the hard rock is
excavated, the cut and fill material is extremely stony and
has a low water-holding capacity. Unsurfaced roads are
rough because of large stones or cobbles. The material
exposed during road construction is difficult to revegetate
because of the harsh climate and moisture stress.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion. Sediment delivery efficiency is
low. Winter rain on snow can cause runoff and erosion of
disturbed soils.

21-9 Andic Cryochrepts-Entic Cryandepts-
Rock outcrop complex, cirque basins,
steep

This map unit is in cirque basins. Elevation ranges from
5,500 to 7,000 feet. The average annual precipitation is 50
to 80 inches. The vegetation is upper subalpine forest. The
lower soil layers formed in glacial till and material derived
from metasedimentary rocks.

Landform

The dominant slopes have gradients of 40 to 60
percent. Cirque basins are hilly to steep basins at the head
of U-shaped valleys. The drainage pattern is dendritic and
has widely spaced low order drainages. In some areas
there are small lakes, seeps, and springs.

Vegetation

The vegetation is a mixed forest of subalpine fir,
whitebark pine, Engelmann spruce, and lodgepole pine.
The forest understory is dominated by forbs and large
shrubs.

Habitat Types

Subalpine fir'wood-rush, Menziesia phase and
whitebark pine-subalpine fir are the major habitat types.
These habitat types occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/grouse
whortleberry and subalpine fir/Menziesia are on northerly
aspects. Subalpine fir/beargrass is on southerly aspects.
Their productivity for timber is higher than that of the major
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habitat types. Wet meadows are in drainageways and
depressions.

Geology

These soils are underlain by argillites, limestones and
quartzites of the Belt Supergroup. Friable glacial till
overlies the bedrock on concave lower slopes and in
depressions.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 40 inches thick. The loess has been influenced by
volcanic ash. Soil properties vary with topographic
position. Soils on concave lower slopes and in depressions
have loess surface layers 4 to 14 inches thick and are
more than 60 inches deep. Their subsoils contain 35 to 80
percent rounded rock fragments. Soils on convex ridges,
knolls, and basin thresholds formed in loess or loess
mixed with residuum, and are 20 to 60 inches deep. Their
subsoils contain 35 to 80 percent angular rock fragments.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andic
Cryochrepts and medial-skeletal, Entic Cryandepts. The
Andic Cryochrepts are on concave lower s!'opes and in
depressions. They have a surface layer of loess 7 to 14
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryochrepts. They have a surface layer of loess 4to 7
inches thick. The Entic Cryandepts are on convex ridges,
knolls and basin thresholds. They have a depth of 20 to 60
inches. Similar soils are medial-skeletal, Lithic Cryandepts.
They have a depth of 10 to 20 inches over bedrock. The
dominant and similar soils make up about 70 percent of
the unit.

Rock outcrop is on ridges, knolls and thresholds. It
makes up about 20 percent of the unit.

The components of this unit occur in areas so intricately
mixed that it was not practical to map them separately at
the scale used.

Dissimilar soils make up about 10 percent of the unit.
They are Borosaprists. The Borosaprists are in wet
meadows. They formed in organic deposits.

Representative Profile of the Soils

The loamy-skeletal, mixed Andic Cryochrepts have a
surface layer of brown gravelly silt loam 4 inches thick. The
upper part of the subsoil is brown very gravelly silt loam
about 8 inches thick. The lower part to a depth of 60
inches or more is brown extremely gravelly silt loam.

The medial-skeletal Entic Cryandepts have a surface
layer of black and brown gravelly silt loam about 4 inches
thick. The upper part of the subsoil is brown and yellowish
brown very gravelly silt loam about 13 inches thick. The
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lower part is yellowish brown and brownish yellow
extremely gravelly silt loam to a depth of about 40 inches
over bedrock.

Management

Timber

The potential annual production is low. Productivity in
the map unit is limited by the Rock outcrop. The slope
limits the operation of tractors. Cable logging systems are
safer and disturb the soil less than tractor logging systems.
Regeneration of the forest is limited by the harsh subalpine
climate.

Roads

Hard rock frequently limits excavation. Excavation of
hard rock produces extremely stony cut and fill material
with a low water-holding capacity. Unsurfaced roads are
rough because of large stones and cobbles. Material
exposed by road construction is difficult to revegetate
because of moisture stress and harsh climate.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion. Sediment delivery efficiency is
low. Winter rain on snow can cause runoff and erosion of
disturbed soils.

23-7 Andeptic Cryoboralfs-Andic
Cryochrepts complex, rolling

This map unit is on glaciated mountain slopes and
ridges. Elevation ranges from 3,000 to 7,000 feet. The
average annual precipitation is 20 to 60 inches. The
vegetation is moist, mixed forest and dry, mixed forest. The
lower soil layers formed in glacial till and material derived
from metasedimentary rocks.

Landform

The dominant slopes have gradients of 10 to 20
percent. Glaciated mountain slopes and ridges are
mantied with glacial till. The drainage pattern is dendritic
and widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Douglas-fir, lodgepole pine, western larch, western white
pine and spruce. Western redcedar and grand fir are
included in places. The forest understory is dominated by
forbs and low shrubs.
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Habitat Types

Habitat types vary with topographic position. Subalpine
firyfqueencup beadlily is the major habitat type on lower
slopes. Western redcedar/queencup beadlily and grand fir/
gueencup beadlily are similar habitat types in low elevation
delineations. These habitat types occupy about 50 percent
of the unit.

Douglas-fir/pinegrass is the major habitat type on upper
slopes and ridges. Douglas-fir/snowberry is a similar
habitat type that is on southerly aspects in low elevation
delineations. These habitat types occupy about 40 percent
of the unit.

Dissimilar habitat types and community types are in
about 10 percent of the unit. Subalpine fir/beargrass is on
southerly aspects at high elevations. It supports lower
subalpine forest. Wet meadows are around seeps and
springs in drainageways.

Geology

Soils on lower slopes are underlain by neutral and
alkaline, dense, brittle glacial till. Soils on upper slopes and
ridges are underlain by argillites, siltites and limestones of
the Belt Supergroup.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 12 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 35 to 80 percent rock
fragments. Soil properties vary with topographic position.
Soils on lower slopes have subsoil clay accumulations and
rounded subsoil rock fragments. Soils on upper slopes and
ridges do not have subsoil clay accumulations and have
angular subsoil rock fragments.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoborlafs and loamy-skeletal, mixed Andic Cryochrepts.
The Andeptic Cryoboralfs are on lower slopes. They have
a surface layer of loess 7 to 12 inches thick. Similar soils
are loamy-skeletal, mixed Typic Cryoboralfs. They have a
surface layer of loess 4 to 7 inches thick. The Andic
Cryochrepts are on upper slopes and ridges. They have a
surface layer of loess 7 to 12 inches thick. Similar soils are
loamy-skeletal, mixed Typic Cryochrepts. They have a
surface layer of loess 4 to 7 inches thick. The dominant
and similar soils make up about 85 percent of the map
unit.

The components of this unit occur in areas so intricately
mixed that it was not practical to map them separately at
the scale used.

Rock outcrop and dissimilar soils make up about 15
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percent of the unit. The Rock outcrop is on ridges and
upper slopes. The dissimilar soils are Aquepts. The
Aquepts are in drainageways. They are wet and support
wet meadows.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly silt
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly clay loam about
14 inches thick. The lower part to a depth of 60 inches or
more is dense, brittle brown very gravelly silt loam and
loam.

The loamy-skeletal, mixed Andic Cryochrepts, have a
surface layer of brown gravelly and very gravelly silt loam
about 12 inches thick. The subsoil is yellowish brown
extremely gravelly silt loam to a depth of 45 inches over
fractured bedrock.

Management

Timber

The potential annual production is high on lower slopes
and moderate on upper slopes and ridges. Although the
terrain is well suited to the operation of tractors, tractor
operation on lower slopes can lower productivity by
compacting or displacing soil surface layers. Soil surface
layers on lower slopes do not normally dry out enough to
support tractors without compacting. Tractor operation
should be carefully managed to minimize the area affected
or confined to periods when the soil is frozen or snow
covered. Regeneration of the forest is limited by plant
competition. Pinegrass competes vigorously with tree
seedlings in open areas.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained. On upper
slopes, the material exposed during road construction is
difficult to revegetate because of moisture stress.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion on upper slopes and a moderate
hazard of erosion on lower slopes. Sediment delivery
efficiency is moderate.

23-8 Andeptic Cryoboralfs-Andic
Cryochrepts complex, hilly

This map unit is on glaciated mountain slopes and
ridges. Elevation ranges from 3,000 to 7,000 feet. The

Soil Survey

average annual precipitation is 20 to 60 inches. The
vegetation is moist, mixed forest and dry, mixed forest. The
lower soil layers formed in glacial till and material derived
from metasedimentary rocks.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes and ridges are
mantled with glacial till. The drainage pattern is dendritic
and widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Douglas-fir, lodgepole pine, western larch, western white
pine and spruce. Western redcedar and grand fir are
included in places. The forest understory is dominated by
forbs and low shrubs.

Habitat Types

Habitat types vary with topographic position. Subalpine
firfqueencup beadlily is the major habitat type on lower
slopes. Western redcedar/queencup beadlily and grand fir/
queencup beadlily are similar habitat types in low elevation
delineations. These habitat types occupy about 50 percent
of the unit.

Douglas-fir/pinegrass is the major habitat types on
upper slopes and ridges. Douglas-fir/snowberry is similar
on southerly aspects in low elevation delineations. These
habitat types occupy about 40 percent of the unit.

Dissimilar habitat types and community types are in
about 10 percent of the unit. Subalpine fir/beargrass is on
southerly aspects at high elevation. Wet meadows are
around seeps and springs in drainageways.

Geology

Soils on lower slopes are underlain by neutral and
alkaline, dense, brittle glacial till. Soils on upper slopes and
ridges are underlain by argillites, siltites and limestones of
the Belt Supergroup.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 12 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 35 to 80 percent rock
fragments. Soil properties vary with topographic position.
Soils on lower slopes have subsoil clay accumulations and
rounded subsoil rock fragments, and are 60 inches or
more deep. Soils on upper slopes and ridges do not have
subsoil clay accumulations, have angular subsoil rock
fragments and are 40 to 60 inches deep.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs and loamy-skeietal, mixed Andic Cryochrepts.



Flathead National Forest Area, Montana

The Andeptic Cryoboralfs are on lower slopes. They have
a surface layer of loess 7 to 12 inches thick. Similar soils
are loamy-skeletal, mixed Typic Cryoboralfs. They have a
surface layer of loess 4 to 7 inches thick. The Andic
Cryochrepts are on upper slopes and ridges. They have a
surface layer of loess 7 to 12 inches thick. Similar soils are
loamy-skeletal, mixed Typic Cryochrepts. They have a
surface layer of loess 4 to 7 inches thick. The dominant
and similar soils make up about 85 percent of the map
unit.

The components of this unit occur in areas so intricately
mixed that it was not practical to map them separately at
the scale used.

Rock outcrop and dissimilar soils make up about 15
percent of the unit. The Rock outcrop is on ridges and
upper slopes. The dissimilar soils are Aquepts. The
Aguepts are in drainageways. They are wet and support
wet meadows.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. The lower 18 inches of the surface layer
is pale brown very gravelly silt loam. The upper part of the
subsoil is brown very gravelly clay loam about 14 inches
thick. The lower part to a depth of 60 inches or more is
dense, brittle brown very gravelly silt loam and loam.

The loamy-skeletal, mixed Andic Cryochrepts have a
surface layer of brown gravelly and very gravelly silt loam
about 12 inches thick. The subsoil is brown extremely
gravelly silt loam to a depth of 45 inches over fractured
bedrock.

Management
Timber

The potential annual production is high on lower slopes
and moderate on upper slopes and ridges. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the lower slopes, productivity can be
lowered because the surface layer can become
compacted or be displaced. Tractor operation in spring,
when the soil is wet and has low strength, should be
carefully managed to minimize compaction and the
formation of ruts. Regeneration of the forest on upper
slopes and ridges is limited by plant competition.
Pinegrass competes vigorously with tree seedlings in open
areas.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained. On upper
slopes and ridges, the material exposed during road
construction is difficult to revegetate because of moisture
stress.
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Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion on upper slopes and a moderate
hazard of erosion on lower slopes. Sediment delivery
efficiency is moderate.

23-9 Andeptic Cryoboralfs-Andic
Cryochrepts complex, steep

This map unit is on glaciated mountain slopes and
ridges. Elevation ranges from 3,000 to 7,000 feet. The
average annuai precipitation is 20 to 60 inches. The
vegetation is moist, mixed forest and dry, mixed forest. The
lower soil layers formed in glacial till and material derived
from metasedimentary rocks.

Landform

The dominant slopes have gradients of 40 to 60
percent. Glaciated mountain slopes and ridges are
mantled with glacial till. The drainage pattern is dendritic
and widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Douglas-fir, lodgepole pine, western larch, western white
pine and spruce. Western redcedar and grand fir are
included in places. The forest understory is dominated by
forbs and low shrubs.

Habitat Types

Habitat types vary with topographic position. Subalpine
fir’queencup beadlily is the major habitat type on lower
slopes. Western redcedar/queencup beadlily and grand fir/
queencup beadlily are similar habitat types in low elevation
delineations. These habitat types occupy about 50 percent
of the unit.

Douglas-fir/pinegrass is the major habitat type on upper
slopes and ridges. Douglas-fir/snowberry is similar on
southerly aspects in low elevation delineations. These
habitat types occupy about 40 percent of the unit.

Dissimilar habitat types and community types are in
about 10 percent of the unit. Subalpine fir/beargrass is on
southerly aspects at high elevation. Wet meadows are
around seeps and springs in drainageways.

Geology

Soils on lower slopes are underlain by neutral and
alkaline, dense, brittle glacial till. Soils on upper slopes and
ridges are underlain by argillites, siltites and limestones of
the Belt Supergroup.

Characteristics of the Soils

These soils have medium textured, loess surface layers
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4 to 12 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 35 to 80 percent rock
fragments. Soil properties vary with topographic position.
Soils on lower slopes have subsoil clay accumulations
rounded subsoil rock fragments, and have a depth of 60
inches or more. Soils on upper slopes and ridges do not
have subsoil clay accumulations, have angular subsoil
rock fragments, and are 40 to 60 inches deep.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs and loamy-skeletal, mixed Andic Cryochrepts.
The Andeptic Cryoboralfs are on lower slopes. They have
a surface layer of loess 7 to 12 inches thick. Similar soils
are loamy-skeletal, mixed Typic Cryoboralfs. They have a
surface layer of loess 4 to 7 inches thick. The Andic
Cryochrepts are on upper slopes and ridges. They have a
surface layer of loess 7 to 12 inches thick. Similar soils are
loamy-skeletal, mixed Typic Cryochrepts. They have a
surface layer of loess 4 to 7 inches thick. The dominant
and similar soils make up about 85 percent of the map
unit.

The components of this unit occur in areas so intricately
mixed that it was not practical to map them separately at
the scale used.

Rock outcrop and dissimilar soils make up about 15
percent of the unit. The Rock outcrop is on ridges and
upper slopes. The dissimilar soils are Aquepts. The
Aquepts are in drainageways. They are wet and support
wet meadows.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly silt
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly clay loam about
14 inches thick. The lower part to a depth of 60 inches or
more is dense, brittle brown very gravelly silt loam and
loam.

The loamy-skeletal, mixed Andic Cryochrepts have a
surface layer of brown gravelly and very gravelly silt loam
about 12 inches thick. The subsoil is brown extremely
gravelly silt loam to a depth of about 45 inches over
fractured bedrock.

Management

Timber

The potential annual production is high on lower slopes
and moderate on upper slopes and ridges. The slope limits
the operation of tractors. Cable logging systems are safer
and disturb the soil less than tractor logging systems.
Regeneration of the forest on upper slopes is limited by
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plant competition. Pinegrass competes vigorously with tree
seedlings in open areas.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained. On upper
slopes and ridges, the material exposed during road
construction is difficult to revegetate because of moisture
stress.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion on upper slopes and a moderate
hazard of erosion on lower slopes. Sediment delivery
efficiency is moderate.

24-8 Dystric Cryochrepts, till substratum-
Dystric Cryochrepts, residuum
substratum complex, hilly

This map unit is on glaciated mountain slopes and
ridges. Elevation ranges from 3,000 to 6,500 feet. The
average annual precipitation is 20 to 60 inches. The
vegetation is lower subalpine forest. The lower soil layers
formed in glacial till and material derived from
metasedimentary rocks.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes and ridges are
mantled with glacial till. The drainage pattern is dendritic
and widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Douglas-fir, lodgepole pine, western larch, western white
pine and spruce. Western redcedar and grand fir are
included in places. The forest understory is dominated by
forbs and low shrubs.

Habitat Types

Subalpine firlbeargrass is the major habitat type. This
habitat type occupies about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/pinegrass and Douglas-fir/snowberry are
on ridgetops and southerly aspects at lower elevations.
Their productivity for timber is lower than that of the major
habitat types.

Geology

Soils on lower slopes are underlain by acid, dense,
brittle glacial till derived from quartzite and sandstone.



Flathead National Forest Area, Montana

Soils on upper slopes and ridges are underlain by
quartzites and sandstones.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 12 inches thick. The loess has been influenced by
volcanic ash. Soil properties vary with topography. Soils on
lower slopes have subsoils and substrata that contain 35
to 60 percent rounded rock fragments and have a depth of
60 or more inches. Soils on upper slopes and ridges have
subsoils and substrata that contain 50 to 80 percent
angular rock fragments and have a depth of 40 to 60
inches.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed, Dystric
Cryochrepts, till substratum and loamy-skeletal, mixed
Dystric Cryochrepts, residuum substratum. The Dystric
Cryochrepts are on lower slopes. They have a surface
layer of loess 4 to 7 inches thick. Similar soils are loamy-
skeletal, mixed Andic Cryochrepts, till substratum. They
have a surface layer of loess 7 to 12 inches thick. The
Dystric Cryochrepts are on upper slopes and ridges. They
have a surface layer of loess 4 to 7 inches thick. Similar
soils are loamy-skeletal, mixed Andic Cryochrepts,
residuum substratum. They have a surface layer of loess 7
to 12 inches thick. The dominant and similar soils make up
about 85 percent of the map unit.

The components of this unit occur in areas so intricately
mixed that it was not practical to map them separately at
the scale used.

Rock outcrop and dissimilar soils make up about 15
percent of the unit. The Rock outcrop is on ridges and
upper slopes. The dissimilar soils are Aquepts. The
Aquepts are near seeps and springs in drainages. They
are wet and support wet meadows.

Representative Profile of the Soils

The loamy-skeletal, mixed Dystric Cryochrepts, till
substratum, are dark yellowish brown gravelly loam in the
upper 6 inches of the surface layer. They are grayish
brown very gravelly very fine sandy loam in the lower 8
inches of the surface layer. The subsail is light brownish
gray very gravelly very fine sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
light brownish gray very gravelly very fine sandy loam.

The loamy-skeletal, mixed, Dystric Cryochrepts,
residuum substratum, are have a dark yellowish brown
gravelly loam upper surface layer about 6 inches thick. The
lower surface layer is grayish brown very gravelly very fine
sandy l[oam about 8 inches thick. The subsoil is light
brownish gray extremely gravelly very fine sandy loam
about 13 inches thick. The substratum is light brownish
gray extremely gravelly very fine sandy loam overlying
bedrock at about 45 inches.

23

Management

Timber

The potential annual production is moderate. Although
the terrain is well suited to the operation of tractors, if
tractors are operated on the lower slopes, productivity can
be lowered because the surface layer can become
compacted or be displaced. Tractor operation in spring,
when the soil is wet and has low strength, should be
carefully managed to minimize compaction and the
formation of ruts. Regeneration of the forest on upper
slopes and ridges is limited by plant competition.
Pinegrass competes vigorously v:ith tree seedlings in open
areas.

Roads

The material exposed in cutbanks during road
construction tends to ravel if the slopes are steep and is
difficult to revegetate because of moisture stress. On
upper slopes and ridges, the extremely gravelly substrata
have a low water-holding capacity. On lower slopes, tread
erosion tends to remove fine textured material from
unsurfaced roads. The remaining gravel and cobbles form
a rough surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion on upper slopes and a moderate
hazard of erosion on lower slopes. Sediment delivery
efficiency is moderate.

24-9 Dystric Cryochrepts, till substratum-
Dystric Cryochrepts, residuum
substratum complex, steep

This map unit is on glaciated mountain slopes and
ridges. Elevation ranges from 3,000 to 6,500 feet. The
average annual precipitation is 20 to 60 inches. The
vegetation is lower subalpine forest. The lower soil layers
formed in glacial till and material derived from
metasedimentary rocks.

Landform

The dominant slopes have gradients of 40 to 60
percent. Glaciated mountain slopes and ridges are
mantled with glacial till. The drainage pattern is dendritic
and widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
Douglas-fir, lodgepole pine, western larch, western white
pine and spruce. Western redcedar and grand fir are
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included in places. The forest understory is dominated by
forbs and low shrubs.

Habitat Types

Subalpine fir/beargrass is the major habitat type. This
habitat type occupies about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/pinegrass and Douglas-fir/snowberry are
on ridgetops and southerly aspects at low elevations. Their
productivity for timber is lower than that of the major
habitat types.

Geology

Soils on lower slopes are underlain by acid, dense,
brittle glacial till derived from guartzite and sandstone.
Soils on upper slopes and ridges are underlain by
quartzites and sandstones.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 12 inches thick. The loess has been influenced by
volcanic ash. Soil properties vary with topography. Soils on
lower slopes have subsoils and substrata that contain 35
to 60 percent rounded rock fragments and have a depth of
60 or more inches. Soils on upper slopes and ridges have
subsoils and substrata containing 50 to 80 percent angular
rock fragments and have a depth of 40 to 60 inches.

Map Unit Composition

The dominant soils are ioamy-skeletal, mixed, Dystric
Cryochrepts, till substratum and loamy-skeletal, mixed,
Dystric Cryochrepts, residuum substratum. The Dystric
Cryochrepts are on lower slopes. They have a surface
layer of loess 4 to 7 inches thick. Similar soils are loamy-
skeletal, mixed, Andic Cryochrepts, till substratum. They
have a surface layer of loess 7 to 12 inches thick.

The Dystric Cryochrepts are on upper slopes and
ridges. They have a surface layer of loess 4 to 7 inches
thick. Similar soils are loamy-skeletal, mixed, Andic
Cryochrepts, residuum substratum. They have a surface
layer of loess 7 to 12 inches thick. The dominant and
similar soils make up about 85 percent of the unit.

The components of this unit occur in ares so intricately
mixed that it was not practical to map them separately at
the scale used.

Rock outcrop and dissimilar soils make up about 15
percent of this unit. The Rock outcrop is on ridges and
upper slopes. The dissimilar soils are Aquepts. The
Aquepts are near seeps and springs in drainages. They
are wet and support wet meadows.

Representative Profile of the Soils

Dystric Cryochrepts, loamy-skeletal, mixed, till
substratum, are dark yellowish brown gravelly loam in the
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upper 6 inches of the surface layer. They are grayish
brown very gravelly very fine sandy loam in the lower 8
inches of the surface layer. The subsoil is light brownish
gray very gravelly very fine sandy loam about 13 inches
thick. The substratum to a depth of 80 inches or more is
light brownish gray very gravelly very fine sandy loam.

The loamy-skeletal, mixed Dystric Cryochrepts,
residuum substratum, are dark yellowish brown gravelly
loam in the upper 6 inches of the surface layer. They are
grayish brown very gravelly very fine sandy loam in the
lower 8 inches of the surface layer. The subsoil is light
brownish gray extremely gravelly very fine sandy loam
about 13 inches thick. The substratum to a depth of about
45 inches is light brownish gray extremely gravelly very
fine sandy loam over bedrock.

Management

Timber

The potential annual production is moderate. The slope
limits the operation of tractors. Cable logging systems are
safer and disturb the soil less than tractor logging systems.
Regeneration of the forest on upper slopes and ridges is
limited by plant competition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

The material exposed in cutbanks during road
construction tends to ravel if the slopes are steep and is
difficult to revegetate because of moisture stress. On
upper slopes and ridges, the extremely gravelly substrata
have a low water-holding capacity. On lower slopes, tread
erosion tends to remove fine textured material from
unsurfaced roads. The remaining gravel and cobbles form
a rough surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
slight hazard of erosion on upper slopes and a moderate
hazard of erosion on lower slopes. Sediment delivery
efficiency is moderate.

26A-7 Andeptic Cryoboralfs, silty till
substratum, calcareous, rolling

This map unit is on moraines. Elevation ranges from
3,000 to 5,500 feet. The average annual precipitation is 30
to 50 inches. The vegetation is moist, mixed forest. The
lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 10 to 20
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percent. Moraines are rolling glacial till deposits. They have
a deranged drainage pattern.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
lodgepole pine, western larch and western white pine.
Western redcedar, Engelmann spruce, subalpine fir and
grand fir are included in places. The forest understory is
dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. However, grand fir/queencup beadlily and western
redcedar/queencup beadlily are the major habitat types in
some low elevation valleys. These habitat types occupy
about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/dwarf huckleberry and subalpine fir/dwarf
huckleberry are on kames and terraces. Their productivity
for timber is lower than that of the major habitat types.

Geology

These soils are underlain by calcareous, silty, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
7 to 12 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 15 to 50 percent rounded
rock fragments. The lower soil layers are calcareous and
contain 15 to 35 percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
cryoboralfs. They have a content of rock fragments in the
subsoil that ranges from 35 to 50 percent. Similar soils are
fine-loamy, mixed Andeptic Cryoboralfs. They have a
content of rock fragments in the subsoil that ranges from
15 to 35 percent. The dominant and similar soils make up
about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are fine-silty, mixed Andeptic Cryoboralfs and sandy-
skeletal, mixed Andic Cryochrepts. The Andeptic
Cryoboralfs are in depressions. They formed in lacustrine
silts and have low strength. The Andic Cryochrepts are on
kames and terraces. They have coarse textured substrata
and their productivity for timber is lower than that of the
dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface. They are pale brown very gravelly silt foam in
the lower 18 inches of the surface layer. The upper part of
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the subsoil is brown very gravelly silt loam about 14 inches
thick. The lower part to a depth of 60 inches or more is
calcareous brown very gravelly silt loam to.

Management

Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced. Tractor operation should be carefully managed
and confined to periods when the soil is frozen or snow
covered. Regeneration of the forest is limited by frost
pockets in low areas. Trees are susceptible to windthrow
because lime in the lower subsoil restricts root penetration.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained. Tread
erosion tends to remove fine textured material from
unsurfaced roads. The remaining gravel and cobbles form
a rough surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26A-8 Andeptic Cryoboralfs, silty till
substratum, calcareous, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,000 to 5,500 feet. The average annual
precipitation is 30 to 50 inches. The vegetation is moist,
mixed forest. The lower soil layers formed mostly in glacial
till.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
lodgepole pine, western larch and western white pine.
Western redcedar, Engelmann spruce, subalpine fir and
grand fir are included in places. The forest understory is
dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
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type. However, grand fir/queencup beadlily and western
redcedar/queencup beadlily are major habitat types in
some low elevation valleys. These habitat types occupy
about 80 percent of the map unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir”dwarf huckleberry and subalpine fir/dwarf
huckleberry are on kames or terraces. Douglas-fir/
pinegrass and subalpine fir/lbeargrass are on knolls and
ridges. Their productivity for timber is lower than that of the
major habitat types.

Geology

These soils are underlain by calcareous, silty, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
7 to 12 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 15 to 50 percent rounded
rock fragments. The lower soil layers are calcareous and
contain 15 to 35 percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. They have a content of rock fragments in the
subsoil that ranges from 35 to 50 percent. Similar soils are
fine-loamy, mixed Andeptic Cryoboralfs. They have a
content of rock fragment in the subsoil that ranges from 15
to 35 percent. The dominant and similar soils make up
about 80 percent of the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of the unit. The Rock outcrop is on ridges. The
dissimilar soils are sandy-skeletal, mixed Andic
Cryochrepts and loamy-skeletal, mixed Lithic Cryochrepts.
The Andic Cryochrepts are on terraces or kames. They
have coarse textured substrata. The Lithic Cryochrepts are
on ridges. They have a soil depth of 4 to 20 inches over
bedrock. Both dissimilar soils have a productivity for timber
lower than that of the dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly silt
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly silt loam about 14
inches thick. The lower part to a depth of 60 inches or
more is calcareous brown very gravelly silt loam.

Management

Timber
The potential annual production is high. Although the
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terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced. Tractor operation in spring, when the soil is wet
and has low strength, should be carefully managed to
minimize compaction and the formation of ruts. Trees are
susceptible to windthrow because lime in the lower subsoil
restricts root penetration.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26A-9 Andeptic Cryoboralfs, silty till
substratum, calcareous, steep

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,000 to 5,500 feet. The average annual
precipitation is 30 to 50 inches. The vegetation is moist,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 40 to 60
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
lodgepole pine, western larch and western white pine.
Western redcedar, Engelmann spruce, subalpine fir and
grand fir are included in places. The forest understory is
dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is usually the major
habitat type. However, grand fir/queencup beadlily and
western redcedar/queencup beadlily are major habitat
types in some low elevation valleys. These habitat types
occupy about 80 percent of the map unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/pinegrass and subalpine fir/beargrass are
on knolls and ridges. Their productivity for timber is lower
than that of the major habitat types.
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Geology

These soils are underlain by calcareous, silty, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
7 to 12 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 15 to 50 percent rounded
rock fragments. The lower soil layers are calcareous and
contain 15 to 35 percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeg:ic
Cryoboralfs. The content of rock fragments in their subsoil
ranges from 35 to 50 percent. Similar soils are fine-loamy,
mixed Andeptic Cryoboralfs. The content of rock fragments
in their subsoil ranges from 15 to 35 percent. The
dominant and similar soils make up about 80 percent of
the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of this unit. The Rock outcrop is on ridges. The
dissimilar soils are loamy-skeletal, mixed Lithic
Cryochrepts. The Lithic Cryochrepts are on ridges. They
have a soil depth of 4 to 20 inches over bedrock. Their
productivity for timber is lower than that of the dominant
soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly silt
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly silt loam about 14
inches thick. The lower part to a depth of 60 inches or
more is calcareous brown very gravelly silt loam.

Management

Timber

The potential annual production is high. The slope limits
the operation of tractors. Cable logging systems are safer
and disturb the soil less than tractor logging systems.
Trees are susceptible to windthrow because lime in the
lower subsoil restricts root penetration.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
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lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is high.

26G-7 Typic Eutroboralfs, silty till
substratum, rolling

This map unit is on moraines. Elevation ranges from
3,000 to 4,500 feet. The average annual precipitation is 18
to 30 inches. The vegetation is dry, mixed forest. The lower
soil layers formed in glacial till.

Landform

The dominant slopes have gradients from 10 to 20
percent. Moraines are rolling glacial till deposits. They have
a deranged drainage pattern.

Vegetation

The vegetation is a mixed forest of Douglas-fir, grand fir,
western larch and lodgepole pine. The forest understory is
dominated by low shrubs.

Habitat Types

Douglas-fir/snowberry is the major habitat type.
Douglas-fir/pinegrass is a similar habitat type. These
habitat types occupy about 85 percent of the unit.

Dissimilar habitat types are in about 15 percent of the
unit. Subalpine fir/dwarf huckleberry and Douglas-fir/dwarf
huckleberry are on kames and terraces. Their productivity
for timber is higher than that of the major habitat types.

Geology

These soils are underlain by calcareous, silty, brittle
glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
2 to 7 inches thick. The surface layers formed in thin layers
of loess that have been influenced by volcanic ash.
Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Eutroboralfs. They have an accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges from 35 to 50 percent. Similar soils are fine-loamy,
mixed Typic Eutroboralfs or fine-loamy, mixed, frigid Typic
Eutrochrepts. They have an accumulation of clay in the
subsoil. The content of rock fragment in their subsoil
ranges from 15 to 35 percent. The dominant and similar
soils make up about 80 percent of the unit.

Dissimilar soils make up about 20 percent of the unit.
They are fine-silty, mixed Typic Eutroboralfs and sandy-
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skeletal, mixed, frigid Typic Eutrochrepts. The Typic
Eutroboralfs are in basins and depressions. They formed
in lacustrine silts and have low strength. The Typic
Eutrochrepts are on kames and terraces. They have
coarse textured substrata. Their productivity for timber is
lower than that of the dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Typic Eutroboralfs are dark
yellowish brown silt loam in the upper 4 inches of the
surface layer. They are pale brown gravelly silt loam in the
lower 18 inches thick of the surface layer. The upper part
of the subsoil is yellowish brown very gravelly silt loam
about 18 inches thick. The lower part to a depth of 60
inches or more is calcareous yellowish brown extremely
gravelly silt loam.

Management

Timber

The potential annual production is moderate. Although
the terrain is well suited to the operation of tractors, if
tractors are operated on the site, productivity can be
lowered because the surface layer can become
compacted or be displaced. Tractor oparation in spring,
when the soil is wet and has low strength, should be
carefully managed to minimize compaction and the
formation of ruts. Trees are susceptible to windthrow
because lime in the lower subsoil restricts root penetration.
Regeneration of the forest is limited by frost pockets in low
areas and plant competition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

Tread erosion tends to remove fine textured material
from unsurfaced roads. The remaining gravel and cobbles
form a rough surface. The material exposed in cutbanks
during road construction is difficult to revegetate because
of moisture stress.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
high.

26G-8 Typic Eutroboralfs, silty till
substratum, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,000 to 4,500 feet. The average annual
precipitation is 18 to 30 inches. The vegetation is dry,
mixed forest. The lower soil layers formed in glacial till.

Soil Survey

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of Douglas-fir, grand fir,
western larch and lodgepole pine. The forest understory is
dominated by low shrubs.

Habitat Types

Douglas-fir/lsnowberry is the major habitat type.
Douglas-fir/pinegrass and Douglas-fir/dwarf huckleberry
are similar habitat types. These habitat types occupy about
85 percent of the unit.

Dissimilar habitat types are in about 15 percent of the
unit. Subalpine fir/dwarf huckleberry and Douglas-fir/dwarf
huckleberry are on terraces and kames. Their productivity
for timber is higher than that of the major habitat types.

Geology

These soils are underlain by calcareous, silty, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
2 to 7 inches thick. the surface layers formed in thin layers
of loess that has been influenced by volcanic ash. Subsoils
contain 15 to 50 percent rounded rock fragments. The
lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Eutroboralfs. They have an accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges 35 to 50 percent. Similar soils are fine-loamy,
mixed Typic Eutroboralfs or fine-loamy, mixed, frigid Typic
Eutrochrepts. They have no accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges from 15 to 35 percent. The dominant and similar
soils make up about 80 percent of the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of the unit. The Rock outcrop is on ridges. The
dissimilar soils are sandy-skeletal, mixed, frigid Typic
Eutrochrepts and loamy-skeletal, mixed, frigid Lithic
Eutrochrepts. The Typic Eutrochrepts are on kames and
terraces. They have coarse textured substrata. The Lithic
Eutrochrepts are on knolls and ridges. They have a soil
depth of 4 to 20 inches over bedrock. Both soils have a
productivity for timber iower than that of the dominant
soils.
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Representative Profile of the Soils

The loamy-skeletal, mixed Typic Eutroboralfs are dark
yellowish brown silt loam in the upper 4 inches of the
surface layer. They are pale brown gravelly silt loam in the
lower 18 inches of the surface layer. The upper part of the
subsoil is yellowish brown very gravelly silt loam about 18
inches thick. The lower part to a depth of 60 inches or
more is calcareous yellowish brown extremely gravelly silt
loam.

Management

Timber

The potential annual production is moderate. The terrain
is well suited to the operation of tractors. Trees are
susceptible to windthrow because lime in the lower subsoil
restricts root penetration. Regeneration of the forest is
limited by plant competition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep and is difficult to
revegetate because of moisture stress. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

261-7 Typic Eutroboralfs, clayey till
substratum, rolling

This map unit is on moraines. Elevation ranges from
4,000 to 5,000 feet. The average annual precipitation is 20
to 40 inches. The vegetation is dry, mixed forest. The soils
formed in glacial till.

Landform

The dominant slopes have gradients of 10 to 20
percent. Moraines are rolling glacial till deposits. They have
a deranged drainage pattern.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
ponderosa pine, western larch, and lodgepole pine.
Subalpine fir and spruce are included on northerly aspects
and moist areas. The forest understory is dominated by
low shrubs and pinegrass.
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Habitat Types

The major habitat type is Douglas-fir/snowberry.
Douglas-fir/twinflower is a similar habitat type. These
habitat types occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/queencup
beadlily and subalpine fir/twinflower are on alluvial fans.
Their productivity for timber is higher than that of the major
habitat types. Wet meadows are also in depressions.

Geology

These soils are underlain by calcareous, clayey, dense,
brittle glac:al till.

Characteristics of the Soils

These soils have medium textured surface layers.
Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are fine, mixed Typic Eutroboralfs.
The content of rock fragments in their subsoil range from
15 to 35 percent. Similar soils are clayey-skeletal, mixed
Typic Eutroboralfs. The content of rock fragments in their
subsoil ranges from 35 to 50 percent. The dominant and
similar soils make up about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are Borosaprists and Fluvents. The Borosaprists
support wet meadows. They formed in organic deposits
and are poorly drained. The Fluvents are on alluvial fans.
They have a fluctuating water table. Their productivity for
timber is higher than that of the dominant soils

Representative Profile of the Soils

The fine, mixed Typic Eutroboraifs have a surface layer
of reddish brown gravelly silt loam about 9 inches thick.
The upper part of the subsoil is dark brown gravelly clay
loam about 13 inches thick. The lower part to a depth of 60
inches or more is calcareous dark yellowish brown gravelly
clay foam .

Management

Timber

The potential annual production is moderate. Although
the terrain is well suited to the operation of tractors, if
tractors are operated on the site, productivity can be
lowered because the surface layer can become
compacted or be displaced. Tractor operation in spring,
when the soil is wet and has low strength, should be
carefully managed to minimize compaction and the
formation of ruts. Trees are susceptible to windthrow
because lime in the lower subsoil restricts root penetration.
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Regeneration of the forest is limited by frost pockets in low
areas and plant corapetition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep and is difficult to
revegetate because of moisture stress. If unsurfaced roads
are traveled when the soils are wet, the formation of ruts is
a hazard.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
severe hazard of erosion. Sediment delivery efficiency is
moderate.

261-8 Typic Eutroboralfs, clayey till
substratum, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 4,000 to 5,000 feet. The average annual
precipitation is 20 to 40 inches. The vegetation is dry,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
ponderosa pine, western larch, and lodgepole pine.
Subalpine fir and spruce are included on northerly
aspects, in moist areas, and at higher elevations. The
forest understory is dominated by low shrubs and
pinegrass.

Habitat Types

Douglas-fir/snowberry is the major habitat type.
Douglas-firtwinflower is similar. These habitat types
occupy about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Subalpine fir/queencup beadlily and subalpine fir/
twinflower are on alluvial fans. Their productivity for timber
is higher.

Geology

These soils are underlain by calcareous, clayey, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured surface layers.

Soil Survey

Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are fine, mixed Typic Eutroboralfs.
The content of rock fragments in their subsoils ranges
from 15 to 35 percent. Similar soils are clayey-skeletal,
mixed Typic Eutroboralfs. The content of rock fragments in
their subsoil ranges from 35 to 50 percent. The dominant
and similar soils make up about 80 percent of the map
unit.

Rock outcrop aind dissimilar soils make up about 20
percent of the unit. The Rock outcrop is on ridges and
knolls. The dissimilar soils are Fluvents and loamy-
skeletal, mixed, frigid Lithic Eutrochrepts. The Fluvents are
on alluvial fans. They have a fluctuating water table. Their
productivity for timber is higher than that of the dominant
soils. The Lithic Eutrochrepts are on ridges and knolls.
They have a soil depth of 4 to 20 inches over bedrock.
Their productivity for timber is lower than that of the
dominant soils

Representative Profile of the Soils

The fine, mixed Typic Eutroboralfs have a surface layer
of reddish brown gravelly silt loam about 9 inches thick.
The upper part of the subsoil is dark brown gravelly clay
loam about 13 inches thick. The lower part subsoil to depth
of 60 inches or more is calcareous dark yellowish brown
gravelly clay loam .

Management

Timber

The potential annual production is moderate. The terrain
is well suited to the operation of tractors. Trees are
susceptible to windthrow because lime in the substratum
restricts root penetration. Regeneration of the forest is
limited by plant competition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep and is difficult to
revegetate because of moisture stress. If unsurfaced roads
are traveled when the soils are wet, the formation of ruts is
a hazard.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
severe hazard of erosion. Sediment delivery efficiency is
moderate.



Flathead National Forest Area, Montana

26J-7 Andeptic Cryoboralfs, sandy till
substratum, rolling

This map unit is on moraines. Elevation ranges from
3,100 to 5,500 feet. The average annual precipitation is 30
to 50 inches. The vegetation is moist, mixed forest. The
lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 10 to 20
percent. Moraines are rolling glacial till deposits. They have
a deranged drainage pattern.

Vegetation

The vegetation is a mixed forest of subalpine fir,
lodgepole pine, Douglas-fir, and western larch. The forest
understory is dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Subalpine fir/twinflower is similar. These habitat types
occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/dwarf
huckleberry and Douglas-fir/dwart huckleberry are on
kames and terraces. Their productivity for timber is lower
than that of the major habitat types. Wet meadows are in
depressions.

Geology

These soils are underlain by calcareous, sandy, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 10 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 35 to 60 percent rounded
rock fragments. The lower soil layers are calcareous.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. They have a surface layer of loess 7 to 10
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a surface layer of loess 4 to 7
inches thick. The dominant and similar soils make up
about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are fine-silty, mixed Andeptic Cryoboralfs, sandy-
skeletal, mixed Andic Cryochrepts, and Borosaprists. The
Andeptic Cryoboralfs are in depressions. They formed in
lacustrine silts and have low strength. The Andic
Cryochrepts are on kames and terraces. They have coarse
textured substrata. Their productivity for timber is lower
than that of the dominant soils.
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The Borosaprists are in wet meadows. They formed in
organic deposits.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly sandy
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly sandy clay loam
about 14 inches thick. The lower part to a depth of 60
inches or more is calcareous brown very gravelly sandy
loam.

Managament

Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced. The soil does not normally dry out enough to
support tractors without severely compacting the surface.
Tractor operation should be carefully managed and
confined to periods when the soil is frozen or snow
covered. Regeneration of the forest is limited by frost
pockets in low areas.

Roads

Tread erosion tends to remove fine textured material
from unsurfaced roads. The remaining gravel and cobbles
form a rough surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26J-8 Andeptic Cryoboralfs, sandy till
substratum, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,100 to 5,500 feet. The average annual
precipitation is 30 to 50 inches. The vegetation is moist,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
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lodgepole pine, Douglas-fir, and western larch. The forest
understory is dominated by forbs and Icw shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Subalpine firtwinflower is a similar habitat type.
These habitat types occupy about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/dwarf huckleberry and subalpine fir/dwarf
huckleberry are on kames and terraces. Douglas-fir/
pinegrass and subalpine fir/beargrass are on ridges. Their
productivity for timber is lower than that of the major
habitat types.

Geology

These soils are underlain by calcareous, sandy, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
4 to 10 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 35 to 60 percent rounded
rock fragments. The lower soil layers are calcareous.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. The have a surface layer of loess 7 to 10
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a surface layer of loess 4to 7
inches thick. The dominant and similar soils make up
about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are sandy-skeletal, mixed Andic Cryochrepts and
loamy-skeletal, mixed Lithic Cryochrepts. The Andic
Cryochrepts are on terraces or kames. They have coarse
textured substrata. The Lithic Cryochrepts are on ridges.
They have a soil depth of 4 to 20 inches over bedrock.
Both soils have a productivity for timber lower than that of
the dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly sandy
loam in the lower 18 inches of the surface. The upper part
of the subsoil is brown very gravelly sandy clay loam about
14 inches thick. The lower part to a depth of 60 inches or
more is calcareous brown very gravelly sandy loam.

Management

Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors

Soil Survey

are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced. The soil does not normally dry out enough to
support tractors without severe compaction until summer.
Tractor operation during the spring should be carefully
managed to minimize the area affected.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26J-9 Andeptic Cryoboralfs, sandy till
substratum, steep

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,100 to 5,500 feet. The average annual
precipitation is 30 to 50 inches. The vegetation is moist,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients ¢f 40 to 60
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
lodgepole pine, Douglas-fir, and western larch. The forest
understory is dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Subalpine fir/twinflower is a similar habitat type.
These habitat types occupy about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/pinegrass and subalpine fir/beargrass are
on ridges. Their productivity for timber is lower than that of
the major habitat types.

Geology

These soils are underlain by calcareous, sandy, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured, loess surface layers
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4 to 10 inches thick. The loess has been influenced by
volcanic ash. Subsoils contain 35 to 60 percent rounded
rock fragments. The lower soil layers are calcareous.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. They have a surface layer of loess 7 to 10
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a surface layer of loess 4 to 7
inches thick. The dominant and similar soils make up
about 80 percent of the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of the unit. The Rock outcrop is on ridges. The
dissimilar soils are loamy-skeletal, mixed Lithic
Cryochrepts. They are on ridges. They have a soil depth of
4 to 20 inches over bedrock. Their productivity for timber is
lower than that of the dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly sandy
foam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly sandy clay loam
about 14 inches thick. The lower part to a depth of 60
inches or more is calcareous brown very gravelly sandy
loam.

Management

Timber

The potential annual production is high. The slope limits
the operation of tractors. Cable logging systems are safer
and disturb the soil less than tractor logging systems.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is high.

26G-7 Typic Eutroboralfs, silty till
substratum, rolling

This map unit is on moraines. Elevation ranges from
3,000 to 4,500 feet. The average annual precipitation is 18
to 30 inches. The vegetation is dry, mixed forest. The lower
soil layers formed in glacial till.
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Landform

The dominant slopes have gradients from 10 to 20
percent. Moraines are rolling glacial till deposits. They have
a deranqed drainage pattern.

Vegetation

The vegetation is a mixed forest of Douglas-fir, grand fir,
western larch and lodgepole pine. The forest understory is
dominated by low shrubs.

Habitat Types

Douglas-fir/snowberry is the major habitat type.
Douglas-fir/pinegrass is a similar habitat type. These
habitat types occupy about 85 percent of the unit.

Dissimilar habitat types are in about 15 percent of the
unit. Subalpine fir/dwarf huckleberry and Douglas-fir/dwarf
huckleberry are on included kames and terraces. Their
productivity for timber is higher than that of the major
habitat types.

Geology

These soils are underlain by calcareous, silty, brittle
glacial till.

Characteristics of the Soils

These soils have a medium textured surface layer of
loess 2 to 7 inches thick. The surface layer formed in thin
layers of loess that has been influenced by volcanic ash.
Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Eutroboralfs. They have an accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges from 35 to 50 percent. Similar soils are fine-loamy,
mixed Typic Eutroboralfs or fine-loamy, mixed, frigid Typic
Eutrochrepts. The Typic Eutroboralfs have no accumulation
of clay in the subsoil. The content of Rock fragments in
their subsoil ranges form 15 to 35 percent. The dominant
and similar soils make up about 80 percent of the unit.

Dissimilar soils make up about 20 percent of the unit.
They are fine-silty, mixed Typic Eutroboralfs and sandy-
skeletal, mixed, frigid Typic Eutrochrepts. The Typic
Eutroboralfs are in basins and depressions. They formed
in lacustrine silts and have low strength. The Typic
Eutrochrepts are on kames and terraces. They have
coarse textured substrata. Their productivity for timber is
lower than that of the dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Typic Eutroboralfs are dark
yellowish brown silt loam in the upper 4 inches of the
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surface layer. They are pale brown gravelly silt loam in the
lower 18 inches of the surface layer. The upper part of the
subsoil is yellowish brown very gravelly silt loam about 18
inches thick. The lower part to a depth of 60 inches or
more is calcareous yellowish brown extremely gravelly silt
loam.

Management

Timber

The potential annual production is moderate. Although
the terrain is well suited to the operation of tractors, if
tractors are operated on the site, productivity can be
lowered because the surface layer can become
compacted or be displaced. Tractor operation in spring,
when the soil is wet and has low strength, should be
carefully managed to minimize compaction and the
formation of ruts. Trees are susceptible to windthrow
because lime in the lower subsoil restricts root penetration.
Regeneration of the forest is limited by frost pockets in low
areas and plant competition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

Material expczad in cutbanks during road construction
is difficult to revegetate because of moisture stress. Tread
erosion tends to remove fine textured material from
unsurfaced roads. The remaining gravel and cobbles form
a rough surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26G-8 Typic Eutroboralfs, silty till
substratum, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,000 to 4,500 feet. The average annual
precipitation is 18 to 30 inches. The vegetation is dry,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of Douglas-fir, grand fir,
western larch and lodgepole pine. The forest understory is
dominated by low shrubs.

Soil Survey

Habitat Types

Douglas-fir/'snowberry is the major habitat type.
Douglas-fir/pinegrass and Douglas-fir/dwarf huckleberry
are similar hahitat types. These habitat types occupy about
85 percent of the unit.

Dissimilar habitat types are in about 15 percent of the
unit. Subalpine fir/dwarf huckleberry and Douglas-
fir/dwarf huckleberry are on terraces and kames. Their
productivity for timber is higher than that of the major
habitat types.

Geology

These soils are underlain by calcareous, silty, dense,
brittle glacial till.

Characteristics of the Soils

These soils have a medium textured surface layer of
loess 2 to 7 inches thick. The surface layer formed in thin
layers of loess that has been influenced by volcanic ash.
Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Eutroboralfs. They have an accumulation of clay in the
subsoil. The content of rock fragment in their subsoil
ranges from 35 to 50 percent. Similar soils are fine-loamy,
mixed Typic Eutroboralfs or fine-loamy, mixed, frigid Typic
Eutrochrepts. They have no accumulation of clay in the
subsoil. The content of rock fragments ranges from 15 to
35 percent. The dominant and similar soils make up about
80 percent of the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of the unit. The Rock outcrop is also on ridges. The
dissimilar soils are sandy-skeletal, mixed, frigid Typic
Eutrochrepts and loamy-skeletal, mixed, frigid Lithic
Eutrochrepts. The Typic Eutrochrepts are on kames and
terraces. They have coarse textured substrata. The Lithic
Eutrochrepts are on knolls and ridges. They have a soil
depth of 4 to 20 inches over bedrock. Both soils have a
productivity for timber lower than that of the dominant
soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Typic Eutroboralfs are dark
yellowish brown silt loam in the upper 4 inches of the
surface layer. They are pale brown gravelly silt loam in the
fower 18 inches of the surface layer. The upper part of the
subsoil is yellowish brown very gravelly silt loam about 18
inches thick. The lower part to a depth of 60 inches or
more is calcareous yellowish brown extremely gravelly silt
loam.
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Management

Timber

The potential annual production is moderate. The terrain
is well suited to the operation of tractors. Trees are
susceptible to windthrow because lime in the lower subsoil
restricts root penetration. Regeneration of the forest is
limited by plant competition. Pinegrass competes
vigorously with tree seedlings in open areas.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep and is difficul: to
revegetate because of moisture stress. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

261-7 Typic Eutroboralfs, clayey {ill
substratum, rolling

This map unit is on moraines. Elevation ranges from
4,000 to 5,000 feet. The average annual precipitation is 20
to 40 inches. The vegetation is dry, mixed forest. The soils
formed in glacial till.

Landform

The dominant slopes have gradients of 10 to 20
percent. Moraines are rolling glacial till deposits. They have
a deranged drainage pattern.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
ponderosa pine, western larch, and lodgepole pine.
Subalpine fir and spruce are included on slopes with
northerly aspects and in moist areas. The forest
understory is dominated by low shrubs and pinegrass.

Habitat Types

The major habitat type is Douglas-fir/snowberry.
Douglas-firtwinflower is a similar habitat type. These
habitat types occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/queencup
beadlily and subalpine fir/twinflower are on alluvial fans.
Their productivity for timber is higher than that of the major
habitat types. Wet meadows are in depressions.
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Geology

These soils are underlain by calcareous, clayey, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured surface layers.
Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are fine, mixed Typic Eutroboralfs.
The content of Rock fragments in their subsoil ranges from
15 to 35 percent. Similar soils are clayey-skeletal, mixed
Typic Eutroboralfs. The content of rock fragments in their
subsoil ranges from 35 to 50 percent. The dominant and
similar soils make up about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are Borosaprists and Fluvents. The Borosaprists
support wet meadows. They formed in organic deposits
and are poorly drained. The Fluvents are on alluvial fans.
They have a fluctuating water table. Their productivity for
timber is higher than that of the dominant soils.

Representative Profile of the Scils

The fine, mixed Typic Eutroboralfs have a surface layer
of reddish brown gravelly silt loam about 9 inches thick.
The upper part of the subsoil is dark brown gravelly clay
loam about 13 inches thick. The lower part to a depth of 60
inches or more is calcareous dark yellowish brown gravelly
clay loam.

Management

Timber

The potential annual production is moderate. Although
the terrain is well suited to the operation of tractors, if
tractors are operated on the site, productivity can be
lowered because the surface layer can become
compacted or be displaced. Tractor operation in spring,
when the soil is wet and has low strength, should be
carefully managed to minimize compaction and the
formation of ruts. Trees are susceptible to windthrow
because the calcareous substratum restricts root
penetration. Regeneration of the forest is limited by frost
pockets in low areas and plant competition. Pinegrass
competes vigorously with tree seedlings in open areas.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep and is difficult to
revegetate because of moisture stress. If unsurfaced roads
are traveled when the soils are wet, the formation of ruts is
a hazard.
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Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
severe hazard of erosion. Sediment delivery efficiency is
moderate.

Logging skid trails and firelines have moderate erosion
hazards. The material exposed by road construction has
severe erosion hazards. Sediment delivery efficiency is
moderate.

261-8 Typic Eutroboralfs, clayey till
substratum, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 4,000 to 5,000 feet. The average annual
precipitation is 20 to 40 inches. The vegetation is dry,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of Douglas-fir,
ponderosa pine, western larch, and lodgepole pine.
Subalpine fir and spruce are included on slopes with
northerly aspects, in moist areas, and at higher elevations.
The forest understory is dominated by low shrubs and
pinegrass.

Habitat Types

Douglas-fir'snowberry is the major habitat type.
Douglas-fir/twinflower is a similar habitat type. These
habitat types occupy about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Subalpine fir/queencup beadlily and subalpine fir/
twinflower are on alluvial fans. Their productivity for timber
is higher than that of the major habitat types.

Geology

These soils are underlain by calcareous, clayey, dense,
brittle glacial till.

Characteristics of the Soils

These soils have medium textured surface layers.
Subsoils contain 15 to 50 percent rounded rock fragments.
The lower soil layers are calcareous and contain 15 to 35
percent lime.

Map Unit Composition

The dominant soils are fine, mixed Typic Eutroboralfs.

Soil Survey

The content of Rock fragments in their subsoil ranges from
15 to 35 percent. Similar soils are clayey-skeletal, mixed
Typic Eutroboralfs. The content of rock fragments in their
subsoil ranges from 35 to 50 percent. The dominant and
similar soils make up about 80 percent of the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of the unit. The Rock outcrop is on ridges and
knolis. The dissimilar soils are Fluvents and loamy-
skeletal, mixed, frigid Lithic Eutrochrepts. The Fluvents are
on alluvial fans. They have a fluctuating water table. Their
productivity for timber is higher than that of the dominant
soils. The Lithic Eutrochrepts are on ridges and knolls.
They have a soil depth of 4 to 20 inches over bedrock.
Their productivity for timber is lower than that of the
dominant soils.

Representative Profile of the Soils

The fine, mixed Typic Eutroboralfs have a surface layer
of reddish brown gravelly silt loam about 9 inches thick.
The upper part of the subsoil is dark brown gravelly clay
loam about 13 inches thick. The lower part to a depth of 60
inches or more is calcareous dark yellowish brown gravelly
clay loam.

Management

Timber

The potential annual production is moderate. The terrain
is well suited to the operation of tractors. Regeneration of
the forest is limited by plant competition. Pinegrass
competes vigorously with tree seedlings in open areas.
Trees are susceptible to windthrow because the
calcareous substratum restricts root penetration.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep and is difficuit to
revegetate because of moisture stress. If unsurfaced roads
are traveled when the soils are wet, the formation of ruts is
a hazard.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines. The material exposed by road construction has a
severe hazard of erosion. Sediment delivery efficiency is
moderate.

26J-7 Andeptic Cryoboralfs, sandy till
substratum, rolling

This map unit is cn moraines. Elevation ranges from
3,100 to 5,500 feet. The average annual precipitation is 30
to 50 inches. The vegetation is moist, mixed forest. The
lower soil layers formed in glacial till.
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Landform

The dominant slopes have gradients of 10 to 20
percent. Moraines are rolling glacial till deposits. They have
a deranged drainage pattern.

Vegetation

The vegetation is a mixed forest of subalpine fir,
lodgepole pine, Douglas-fir, and western larch. The forest
understory is dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/fgueencup beadlily is the major habitat
type. Subalpine firtwinflower is a similar habitat type.
These habitat types occupy about 80 percent of the unit.

Dissimilar habitat types and community types are in
about 20 percent of the unit. Subalpine fir/dwarf
huckleberry and Douglas-fir/dwarf huckleberry are on
kames and terraces. Their productivity for timber is lower
than that of the major habitat types. Wet meadows are in
depressions.

Geology

These soils are underlain by calcareous, sandy, dense,
brittle glaciat till.

Characteristics of the Soils

These soils have a medium textured surface layer of
loess 4 to 10 inches thick. The loess has been influenced
by volcanic ash. Subsoils contain 35 to 60 percent
rounded rock fragments. The lower soil layers are
calcareous.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. They have a surface layer of loess 7 to 10
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a surface layer of loess 4 to 7
inches thick. The dominant and similar soils make up
about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are fine-silty, mixed Andeptic Cryoboralfs, sandy-
skeletal, mixed Andic Cryochrepts, and Borosaprists. The
Andeptic Cryoboralfs are in depressions. They formed in
lacustrine silts and have low strength. The Andic
Cryochrepts are on kames and terraces. They have coarse
textured substrata. Their productivity for timber is lower
than that of the dominant soils. The Borosaprists are in wet
meadows. They formed in organic deposits.

Representative Profile of the Soils

Andeptic Cryoboralfs, loamy-skeletal, mixed are dark
yellowish brown silt loam in the upper 11 inches of the
surface layer. They are pale brown very gravelly sandy
toam in the lower 18 inches of the surface layer. The upper
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part of the subsoil is brown very gravelly sandy clay loam
about 14 inches thick. The lower part to a depth of 60
inches or more is calcareous brown very gravelly sandy
loam.

Management

Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced. Tractor operation should be carefully managed
and confined to periods when the soil is frozen or snow
covered. Regeneration of the forest is limited by frost
pockets in low areas.

Roads

Tread erosion tends to remove fine textured material
from unsurfaced roads. The remaining gravel and cobbles
form a rough surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26J-8 Andeptic Cryoboralfs, sandy till
substratum, hilly

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,100 to 5,500 feet. The average annual
precipitation is 30 to 50 inches. The vegetation is moist,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 20 to 40
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
lodgepole pine, Douglas-fir, and western larch. The forest
understory is dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Subalpine firtwinflower is a similar habitat type.
These habitat types occupy about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/dwarf huckleberry and subalpine fir/dwarf
huckleberry are on kames and terraces. Douglas-fir/
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pinegrass and subalpine fir/beargrass are on ridges. Their
productivity for timbar is lower than that of the major
habitat types.

Geology

These soils are underlain by calcareous, sandy, dense,
brittle glacial till.

Characteristics of the Soils

These soils have a medium textured surface layer of
loess 4 to 10 inches thick. The loess has been influenced
by volcanic ash. Subsoils contain 35 to 60 percent
rounded rock fragments. The lower soil layers are
calcareous.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. They have a surface layer of loess 7 to 10
inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a surface layer of loess 4 to 7
inches thick. The dominant and similar soils make up
about 80 percent of the map unit.

Dissimilar soils make up about 20 percent of the unit.
They are sandy-skeletal, mixed Andic Cryochrepts and
loamy-skeletal, mixed Lithic cryochrepts. The Andic
Cryochrepts are on terraces or kames. They have coarse
textured substrata. The Lithic Cryochrepts are on ridges.
They have a soil depth of 4 to 20 inches over bedrock.
Both soils have a productivity for timber lower than that of
the dominant soils.

Representative Profile of the Soils

The loamy-skeletal, mixed Andeptic Cryoboralfs are
dark yellowish brown silt loam in the upper 11 inches of
the surface layer. They are pale brown very gravelly sandy
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly sandy clay loam
about 14 inches thick. The lower part to a depth of 60
inches or more is calcareous brown very gravelly sandy
loam.

Management

Timber

The potential annual production is high. Although the
terrain is well suited to the operation of tractors, if tractors
are operated on the site, productivity can be lowered
because the surface layer can become compacted or be
displaced. Tractor operation in spring, when the soil is wet
and has low strength, should be carefully managed to
minimize compaction and the formation of ruts.

Roads
Material exposed in cutbanks during road construction

Soil Survey

tends to slough if the cutbanks are steep. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
moderate.

26J-9 Andeptic Cryoboralfs, sandy till
substratum, steep

This map unit is on glaciated mountain slopes. Elevation
ranges from 3,100 to 5,500 feet. The average annual
precipitation is 30 to 50 inches. The vegetation is moist,
mixed forest. The lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 40 to 60
percent. Glaciated mountain slopes are mantled with
glacial till. The drainage pattern is dendritic and drainages
are widely spaced.

Vegetation

The vegetation is a mixed forest of subalpine fir,
lodgepole pine, Douglas-fir, and western larch. The forest
understory is dominated by forbs and low shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Subalpine fir/twinflower is a similar habitat type.
These habitat types occupy about 80 percent of the
unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/pinegrass and subalpine fir/beargrass are
on ridges. Their productivity for timber is lower than that of
the major habitat types.

Geology

These soils are underlain by calcareous, sandy, dense,
brittle glacial till.

Characteristics of the Soils

These soils have a medium textured surface layer of
loess 4 to 10 inches thick. The loess has been influenced
by volcanic ash. Subsoils contain 35 to 60 percent
rounded rock fragments. The lower soil layers are
calcareous.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Andeptic
Cryoboralfs. They have a surface layer of loess 7 to 10
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inches thick. Similar soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a surface :ayer of loess 4 to 7
inches thick. The dominant and similar soils make up
about 80 percent of the map unit.

Rock outcrop and dissimilar soils make up about 20
percent of the unit. The Rock outcrop is on ridges. The
dissimilar soils are loamy-skeletal, mixed Lithic
Cryochrepts. The Lithic Cryochrepts are on ridges. They
have a soil depth of 4 to 20 inches over bedrock. Their
productivity for timber is lower than that for the dominant
soils.

Representative Profile of the Soils

Andeptic Cryoboralfs, loamy-skeletal, mixed have a
dark yellowish brown silt loam upper surface layer about
11 inches thick. They are pale brown very gravelly sandy
loam in the lower 18 inches of the surface layer. The upper
part of the subsoil is brown very gravelly sandy clay loam
about 14 inches thick. The lower part to a depth of 60
inches or more is calcareous brown very gravelly sandy
loam.

Management

Timber

The potential annual production is high. The slope limits
the operation of tractors. Cable logging systems are safer
and disturb the soil less than tractor logging systems.

Roads

Material exposed in cutbanks during road construction
tends to slough if the cutbanks are steep. Tread erosion
tends to remove fine textured material from unsurfaced
roads. The remaining gravel and cobbles form a rough
surface.

Watershed

Erosion is a moderate hazard along skid trails and fire
lines and in areas where soil material has been exposed
by road construction. Sediment delivery efficiency is
high.

26L-7 Glossic Cryoboralfs, till substratum,
rolling

This map unit is on moraines. Elevation ranges from
3,000 to 5,000 feet. The average annual precipitation is 30
to 45 inches. The vegetation is moist, mixed forest. The
lower soil layers formed in glacial till.

Landform

The dominant slopes have gradients of 10 to 20
percent. Moraines are rolling deposits of till. The drainage
pattern is dendritic and widely spaced.
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Vegetation

The vegetation is a mixed forest of western larch,
Douglas-fir, lodgepole pine, western white pine, subalpine
fir, grand fir and spruce. Western redcedar is included in
places. The forest understory is dominated by forbs and
shrubs.

Habitat Types

Subalpine fir/queencup beadlily is the major habitat
type. Grand fir/queencup beadlily and western redcedar/
queencup beadlily are similar habitat types in low elevation
delineations. These habitat types occupy about 80 percent
of the unit.

Dissimilar habitat types are in about 20 percent of the
unit. Douglas-fir/dwarf huckleberry and subalpine fir/dwarf
huckleberry are on kames and terr