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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other Federal
agencies, State agencies including the Agricultural Experiment Stations, and
local agencies. The fieldwork, map unit design, and technical quality control for
this survey were conducted by the Forest Service. The correlation of the soils
was conducted by the Natural Resources Conservation Service (formerly the Soil
Conservation Service) in consultation with the Forest Service. The Natural
Resources Conservation Service has leadership for the Federal part of the
National Cooperative Soil Survey.

Fieldwork for this soil survey was performed in the period 1976-80. Soil
names and descriptions were approved in 1984. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1982. This
survey was made by the Forest Service and the Natural Resources Conservation
Service in cooperation with the 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. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale. )

All programs and services of the Natural Resources Conservation Service and
the Forest Service are offered on a nondiscriminatory basis, without regard to
race, color, national origin, religion, sex, age, marital status, or handicap.

Cover: Typical landscape in the upper reaches of the Taylor Fork drainage area of Gallatin
National Forest.
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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 landslide potential and sediment delivery efficiency and
limitations affecting road construction and maintenance. The survey is designed
primarily for use by Forest Service personnel managing Gallatin National Forest.
Others who are interested in management of Gallatin 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 agricultural 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.
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The survey area is in southern Montana (fig. 1). It is
directly north of Yellowstone National Park and includes
parts of Gallatin, Madison, Meagher, Park, and
Sweetgrass Counties.

The total area in this survey is 1,504,068 acres.
About 73 percent of the area is National forest. Most of
the private land within the survey area is land that was
given to railroads through land grants during the 19th
century. This land forms a checkerboard pattern with
the National forest.

The survey area is mountainous with very narrow
valleys along the major streams. Elevation in the survey
area ranges from about 5,000 feet near Bozeman to
11,316 feet at Hilgard Peak in the Madison Range. The
average annual precipitation ranges from 13 inches in
intermountain valleys to 80 inches near Cooke City,
which is in the Absaroka Range. The survey area is
mainly coniferous forest. Mountain grassland and
shrubland are at iower elevations and on mountain
slopes that have a southerly aspect, and alpine
meadows are on mountain ridges at higher elevations.

The land in the survey area mainly is used for
recreation, livestock grazing, timber production,
watershed, and wildlife habitat. Many unpatented mining
claims, inactive mines, and undeveloped oil and gas
leases could result in additional land uses in the county.

General Nature of the Survey Area

This section provides generai information about the
survey area. It describes physiography and drainage,
geology, climate, and vegetation.

Figure 1.—Location of the survey area In Montana.

Physiography and Drainage

The survey area lies within the Northern and Middle
Rocky Mountain physiographic provinces. The
Yellowstone River valley forms the boundary between
these provinces. The survey area includes seven
distinct mountain ranges—the Beartooth, Absaroka,
Crazy, Bridger, Gallatin, Madison, and Henry's Lake
Ranges. It is drained by five major rivers—the
Yellowstone, Boulder, Shields, Gallatin, and Madison
Rivers (fig. 2). Each mountain range has distinctive
features. The Absaroka and Beartooth Ranges are
steep and rocky. They commonly include U-shaped
glacial valleys, glaciated peaks, and high plateaus. The
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Figure 2—Physiographic features of the survey area.



Gallatin National Forest, Montana

Crazy Mountains have a central core of steep, glaciated
land but are surrounded by benches, ridges, and
outwash plains, all of which have low relief. The Bridger
Range is a long, narrow limestone ridge flanked by
rolling foothills. The Gallatin and Madison Ranges
contain ridges, steep stream-cut and glacial valleys, and
broad, sloping benches. In the Henry’s Lake Range,
high plateaus dominate the southern and eastern parts
of the range and steep glaciated landforms and
outwash plains are in the northern and western parts.

The Yellowstone River flows northeast from
Yellowstone National Park. [t follows a large, gently
sloping valley between the Absaroka and Gallatin
Ranges. The Boulder River flows northward from the
Absaroka and Beartooth Ranges. Three other major
rivers dissect the survey area. They flow in deep,
U-shaped valleys. The Shields River ariginates in the
western part of the Crazy Mountains and flows south
into the Yellowstone River, near the town of Livingston.
The Gallatin River, which originates in Yellowstone
National Park and flows northward, divides the Gallatin
and Madison Ranges. The Madison River originates in
Yellowstone National Park and flows west through
Henry’'s Lake Mountains, near the town of West
Yellowstone. Hebgen Lake is a large reservoir formed
by a dam on the Madison River.

Landforms

The landforms in the survey area have been
influenced by erosion and deposition by water and
glaciers. Much of the survey area has been glaciated by
alpine glaciers. Common glacial landforms include
U-shaped valleys, cirques, outwash terraces, and rolling
glacial moraines. In some areas the action of streams
has produced V-shaped valleys, terraces, and flood
plains.

The shape of many landforms is controlled by the
structure of the bedrock. The bedding and hardness of
the bedrock and the orientation of the beds affect the
location of stream channels and the gradient and shape
of slopes. Relatively recent deposits of lava retain their
flowlike appearance in some areas. Landslides
commonly are in areas where some of the layers of
bedrock are soft. The areas of material deposited by
landslides can be large and irregular in shape.

Each detailed soil map unit in this survey is on a
characteristic landform. Slope, the shape of the slope,
the pattern and density of low-order streams, relief, and
other properties are used to define landforms. A strong
relationship between the properties of landforms and
the properties of soils and vegetation is common. The
pattern of landforms visible on aerial photography was
used to plot the boundaries of the map units. The

properties of the landforms were used to interpret
sediment delivery efficiency and the potential for
landslides for the map units. They were important in
evaluating the difficulty and cost of road construction.
They can help map users identify map unit delineations.

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

Mountain ridges are gently rounded, convex ridgetops
that have poorly defined drainage channels 750 to
5,000 feet apart. The distance between the drainage
channels is greatest on alpine ridges. The soils are
weakly developed and formed in material containing
many angular or subangular rock fragments. Frost
action has mixed the rock fragments and the soil
together and has probably been most responsible for
shaping the mountain ridges. Patterned ground is at the
highest elevations.

Glaciated mountain ridges are broad, undulating or
rolling glaciated ridges. The dominant slopes have
gradients of 5 to 20 percent (fig. 3). Thin deposits of
glacial drift are in depressions and along drainageways.
The soils on knolls formed in material weathered from
the underlying bedrock. The drainage pattern is poorly
defined. Drainageways are 750 to 5,000 feet apart. The
distance between major changes in the aspect of the
slopes is more than several thousand feet.
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Figure 3.—A glaciated mountain ridge.

Glacial cirque headwalls and trough walls were
formed by glacial erosion (fig. 4). They are usually at
the higher elevations and have very steep, concave
slopes. The slopes are dissected by well defined,
intermittent streams 250 to 500 feet apart. The drainage
system has a paralle! pattern and steep channel
gradients. The distance between major changes in the
aspect of the slopes is 800 to 2,000 feet. Areas of rock
outcrop are common. Associated landforms are cirque
basins and moraines.




Glacial cirque basins are characterized by low relief
and were formed by glacial overriding with a
combination of scouring and deposition of drift (fig. 4).
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 poorly defined
perennial and intermittent streams 1,000 to 2,500 feet
apart. The distance between major changes in the
aspect of the slopes is more than 2,000 feet.
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Figure 4.—Glacial cirques have very steep headwalls and basins,
which often contain small lakes. o )

Moraines are hummocky or hilly glacial drift deposits
{fig. 5). They can be end, ground, or lateral moraines.
They can be found in nearly all topographic positions in
glaciated areas. The moraines are dissected by well
defined, large perennial streams. The drainage system
is low order and has a deranged pattern. Many
undrained depressions are in the moraines. The
distance between major changes in the aspect of the
slopes is 800 to 2,000 feet.

Figure 5.—A hummocky and hilly moraine.
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Figure 6—Terraces, alluvial fans, and flood plains are on stream
bottoms.

Terraces are formed by glacial outwash or alluvial
deposits (fig. 6). They are associated with glaciated
areas, either within glacial valleys or below them.
Terraces have a smooth linear appearance and braided
stream channels and are characterized by low relief.
They are dissected by poorly defined, intermittent
streams 500 to 5,000 feet apart. The drainage system
has an irregular pattern and low channel gradients.
Terraces have no major changes in slope aspect.

Figure 7.—A mountain siope.
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Mountain slopes have convex upper slopes and
ridgetops and straight lower slopes (fig. 7). They are in
well defined, V-shaped valleys that are dissected by
drainageways 350 to 1,000 feet apart. The drainage
system has a parallel or nearly parallel pattern and
moderate to steep channel gradients. The distance
between major changes in aspect of the slopes is less
than 800 feet on moderately steep slopes and 800 to
2,000 feet on steep slopes.

Glaciated mountain slopes are mountain slopes that
are mantled with glacial drift (fig. 8). They are the lower
slopes of U-shaped glacial valleys. They are in well
defined valleys that are dissected by drainageways 500
to 2,500 feet apart. The distance between major
changes in aspect of the slopes is 800 to 2,000 feet.
Narrow glacial valley bottoms containing fiood plains,
terraces, and alluvial fans are included in mapping.

Glaciated Mountain Ridge

Glaciated Mountain
Slope

Figure 8.—A glaciated mountain slope.

Alluvial fans are formed by stream deposition in areas
where channel gradients rapidly decrease. They are in
areas whete a stream emerges from a narrow mountain
valley onto a broader valley bottom or plain (fig. 6).
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.

Flood plains are along the major streams (fig. 6).
They generally contain one major perennial stream with
low channel gradients. They occasionally contain a dry
stream channel. Tributary streams enter the main

Figure 9.—Topography in an area of a landslide.

stream at 1,000 to 5,000 feet intervals. Flood plains
have no major changes in slope aspect.

Landslides are produced by massive, relatively rapid
downslope movement of material (fig. 9). The displaced
material is derived from interbedded sandstone and
shale, volcanic rocks, or glacial drift weathered from
these rocks. Landslides include slump escarpments,
tension cracks, and hummocky topography. They do not
have an internal drainage system. They have ponds in
depressions. Landslides are dissected by poorly
defined, intermittent or perennial streams 500 to 1,000
feet apart. The drainage system has a deranged or
irregular pattern. Streambanks are nearly vertical in
areas where channels are well defined. The distance
between major changes in aspect of the slopes is less
than 800 feet.

Colluvial fans are at the base of steep slopes and
cliffs. They have concave or nearly straight slopes
composed of rock fragments and soil material. They are
dissected by poorly defined, intermittent streams 2,500
to more than 5,000 feet apart. The drainage system has
a parallel pattern and steep channel gradients. Colluvial
fans have no major changes in slope aspect.

Structurally controlled slopes have shapes controlted
by geologic structure (fig. 10). They formed on
sedimentary rock. Landforms underlain by thinly bedded
sandstone and shale have parallel ridges that are
underlain by sandstone and intervening valleys that are
underlain by shale. Landforms underlain by thickly
bedded sandstone or limestone with thin beds of shale
have smooth slopes parallel to the dip of the underlying
limestone or sandstone layers with benches or swales
that are underlain by shale. The landforms that are
underlain by thinly bedded sandstone and shale are
dissected by well defined drainageways 500 to 1,000
feet apart. The drainage system has a trellis, dendritic,
or parallel pattern. The landforms in shallow valleys that
are underlain by thick limestone or sandstone beds
have parallel drainageways 500 to 2,500 feet apart. The



Figure 10.—A structurally controlled slope having parallel ridges
underlain by sandstone and intervening valleys underlain by
shale.

distance between major changes in aspect of the slopes
is more than 2,000 feet on slopes underlain by thickly
bedded limestone or sandstone and 800 to 2,000 feet
on landforms underlain by thinly bedded sandstone and
shale.

Lava flows are plateaus that are several hundred feet
above the surrounding landscape (fig. 11). They are
often lobate in outline. They are dissected by well
defined, intermittent drainageways 1,000 to 5,000 feet
apart. The drainage system has a dendritic pattern and
low or moderate channel gradients. Lava flows have no
major changes in slope aspect.

Figure 11.—Lava flows are lobate plateaus formed by solidified
lava.

Geology

The mountain ranges in the survey area have a core
of granitic rock that is partially covered by folded and
faulted sedimentary beds. Sandstone, shale, and
limestone are the common sedimentary rocks.

Soil Survey

Extensive volcanism occurred during the Cretaceous
and early Tertiary periods (18). Many eruptive centers
have been located in the Absaroka Range and in the
southern part of the Gallatin Range. Volcanic rocks
were deposited over older granitic and sedimentary
rocks. The Absaroka volcanics are major extrusive
volcanic rocks. They are nearly flat andesite and
breccias. Deposits are as thick as 4,000 feet (5).

There are many relationships among geology, soil,
and landforms in the survey area. The physical and
chemical properties of soils and the underlying material
are often directly related to the kind of bedrock or to the
geologic origin of the material. When relationships
between soil properties and geology were observed,
geology maps were used to help map the distribution of
soils. Relationships between geology and the
performance of soil substrata along road cutbanks, in
roadfill, and as native road surface were observed. The
interpretations for these uses are based on these
relationships. Geology also is an important factor used
in interpreting the potential for landslides in the map
units.

The following geologic groups were defined to assist
in mapping and interpreting map units. The groups
include geologic materials that have similar soil and
landform properties.

Granitic rocks.—This group comprises medium and
coarse grained igneous and metamorphic rocks, mostly
from the Precambrian period. Igneous, intrusive rock of
Tertiary age is included in this group. The major kinds
of rock are granite, diorite, schist, gneiss, and partially
metamorphosed sedimentary rock. All of these rocks
contain relatively high amounts of quartz and feldspar
and some iron- and magnesium-rich minerals.

This geologic group forms the core, or basement
rock, of many mountain ranges in the survey area (12).
Extensive areas of granitic rocks are found in the Crazy
Mountain Range, in the northern part of the Madison
and the Absaroka-Beartooth Ranges, in the southern
part of the Absaroka-Beartooth Range, and in the
northwestern part of the Bridger Range (4, 8, 16, 18).
These rocks tend to underlie landforms that are
characterized by high relief. About 50 to 100 percent of
the upper layer of bedrock is hard and difficult to
excavate.

The soils in this geologic group are coarse or
moderately coarse in texture and are acid.

Rhyolitic rocks.—This group comprises volcanic rocks
that are rich in quartz and vitrified volcanic ash. Rhyolite
lava flows and ash in the survey area originated mainly
from volcanic sources in Yellowstone National Park
during the early Quaternary period. Deposits in the
survey area are north and south of the town of West
Yellowstone. About 10 to 50 percent of the upper layer
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of bedrock is hard and difficult to excavate.

The soils in this geologic group are medium textured
and acid.

Volcanic rocks.—This group comprises fine grained,
extrusive igneous rocks that were ejected from
volcanoes as lava or pyroclastic flows. The major kinds
of rock in this group are welded tuffs, andesite, basalt,
and volcanic breccias (12). They are nearly flat andesite
and breccias.

These rocks are in the northern and eastern parts of
the Gallatin Range and the southern part of the
Absaroka-Beartooth Range. Basait flows are in the
Yellowstone River valley. About 10 to 50 percent of the
upper layer of bedrock is hard and difficult to excavate.

The soils in this geologic group tend to be more
basic in reaction than soils associated with rhyolite
flows and are finer textured than those associated with
granitic rock or obsidian sand.

Sandstone.—This group comprises thick beds of
sandstone interbedded with thin beds of claystone and
siltstone. It includes the Livingston Group as defined by
Roberts (78) and the Fort Union Formation. It is on the
eastern flank of the Bridger Range, in the foothills
surrounding the Crazy Mountains, and on the foot
slopes in the northeastern part of the Absaroka-
Beartooth Range. _

This group is mainly made up of competent rocks
that underlie relatively stable landforms. It is associatéed
with soils having a substratum that is resistant to
erosion. Less than 10 percent of the upper layer of
bedrock is hard and difficult to excavate.

Interbedded sandstone and shale-—This group
comprises alternating beds of relatively hard sandstone
and softer shale. The geologic formations in this group
are from the time frame that encompassed the
Cambrian period through the Tertiary period. This
geologic group is throughout the survey area but is
most common in the eastern part of the Madison
Range, the northern part of the Absaroka-Beartooth
Range, the Bridger Range, and the northern part of the
Gallatin Range.

This group is associated with landforms that are
subject to landslides. The shale is associated with soils
that contain more clay and are relatively less permeable
than those associated with sandstone. About 10 to 50
percent of the sandstone beds are hard and difficult to
excavate.

Limestone—This group comprises thick beds of
limestone or dolomite with thin beds of calcareous
sandstone or shale. These rocks are found in many
geologic formations, but the thickest beds are from the
Mississippian and Cambrian periods (13). This geologic
group is in the northwestern part of the Gallatin Range
and the northern and eastern parts of the Absaroka and

Beartooth Ranges. It also forms the ridge line of the
Bridger Range.

The rocks in this group weather slowly and tend to
form landforms that are characterized by high relief and
that include rock outcrops. Medium textured, moderately
alkaline, base-saturated soils are associated with this
geologic group. About 50 to 100 percent of the upper
layer of bedrock is hard and difficult to excavate.

Glacial drift—This group comprises glacial till and
outwash. The deposits are generally from the
Quaternary period. They are in small areas throughout
the survey area.

Medium textured and moderately coarse textured
soils are associated with glacial drift derived from
granitic rocks and sandstone. Medium textured and
moderately fine textured soils are associated with drift
derived from interbedded sandstone and shale or
volcanic rocks. Bedrock is rarely encountered during
excavation.

Obsidian sand—This group comprises glacial
outwash and alluvial deposits derived from obsidian and
rhyolite (8). It is in the West Yellowstone River basin.

The soils that formed in this material are coarse
textured, acid, and droughty. Bedrock is rarely
encountered during excavation.

Climate

The survey area has a continental climate.
Temperatures vary widely on a daily and seasonal basis
with recorded air temperatures ranging from -60 to 104
degrees F (20). Average annual precipitation ranges
from 13 inches in intermountain valleys to more than 80
inches in alpine areas.

The majority of precipitation is received from Pacific
air masses, with some additional moisture from arctic
and gulf coast air masses. The arctic air masses often
interrupt normal airflow and produce below zero
temperatures during winter. The local climate in the
mountains is highly variable, depending on slope,
aspect, elevation, and the rain shadow effects produced
by the mountains. South-facing, grassy slopes can have
little snow cover and relatively warm average
temperatures. Windswept ridges can be extremely cold
and have little snow cover. Snow on north-facing slopes
in the higher elevations can persist well into early
summer. Frost pockets are in low areas where cold air
accumulates at night during summer.

In winter, the temperature is relatively cold and most
precipitation falls as snow. The average temperature
for the period November through February is 23
degrees F. In the Yellowstone River valley and around
Big Timber, occasional warming winds, or chinooks,
occur. These winds rapidly raise the air temperature



and reduce the snowpack through evaporation.

Spring is dominantly cool and wet. Precipitation is
highest in late May and early June. Snowstorms can
occur at any time at the higher elevations.

Summer is warm and relatively dry. The average
temperature during the period June through August is
60 degrees F. Cloudy days are infrequent. High
intensity thunderstorms of short duration occur
frequently throughout the summer. They generally occur
in the Crazy Mountains and the northern part of the
Absaroka Range. Several inches of snow can fall in
June and August.

Autumn is dry and cool. The first snow falls in
September; however, autumn weather can last until
December. Soils not covered by snow are generally
frozen by iate October,

The average relative humidity generally is low. The
average frost-free season ranges fram about 130 days
in the valleys to less than 30 days in alpine areas (3).

Vegetation

The vegetation in the survey area is predominantly
coniferous forest with extensive, scattered areas of
grassland, shrubland, and meadows throughout the
forest. Lodgepole pine, Douglas-fir, Engelmann spruce,
limber pine, ponderesa pine, whitebark pine, and o
subalpine fir are important tree species. Big sagebrush,
.Idaho fescue, bluebunch wheatgrass, mountain brome,
junegrass, and western needlegrass are common
species in areas of grassland and shrubland and in
meadows. The plant communities often reflect the
occurrence of periodic wildfires. Slope, aspect, and
elevation also are important factors affecting the
distribution of plant communities.

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 particularly useful in soil surveys of
mountainous areas for assessing the combined effects
of aspect, slope, elevation, and soil properties on
potential plant growth. The distribution of habitat types
within map units was an important factor in evaluating
potential timber and forage productivity, limitations to
forest regeneration, and wildlife habitat potential in this
survey. Forest habitat types are defined “Forest Habitat
Types of Montana” (17), and grassland and shrubland
habitat types are defined in “Grassland and Shrubland
Habitat Types of Western Montana” (14).

Soil Survey

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

Mountain grassland and mountain shrubland—These
habitat type groups are in warm, relatively dry areas.
They generally are at the lower elevations but are on
south- and west-facing slopes up to an elevation of
9,100 feet. Big sagebrush/ldaho fescue is the most
common shrubland habitat type. ldaho fescue/
bluebunch wheatgrass is the most common grassland
habitat type. The production of livestock forage is low or
moderate.

Mountain meadows.—This habitat type group is at
elevations of 6,500 to 8,600 feet. It is in scattered areas
of dense lodgepole pine forest and dense Douglas-fir
forest. On well drained soils, the most common habitat
type is Idaho fescue/bearded wheatgrass. On poorly
drained or somewhat poorly drained soils, the most
common habitat type is tufted hairgrass/sedge. The
potential for livestock forage production is high.

Alpine meadows.—This habitat type group is at
elevations of more than 8,700 feet. It is generally
associated with the timberline forest habitat type group.
Idaho fescue/tufted hairgrass is an extensive habitat
type within the alpine meadows group. Alpine meadow

‘communities commonly include alpine timothy, sedges,

and numerous forbs. The potential for livestock forage
production is low, and the grazing season is short.

Open-grown forest—This habitat type group is in
warm, dry areas at the lower elevations. The understory
is dominated by bunchgrass or bunchgrass and
drought-resistant shrubs. The overstory forms an open
canopied forest. The dry climate limits stocking.
Douglas-fir/ldaho fescue is a common habitat type in
this group. Limber pine and ponderosa pine habitat
types are also included. The limber pine habitat types
are at elevations of 5,800 to 7,700 feet in the Bridger
Range, the Boulder River area, and the Deer Creek
area. Timber productivity is low; however, understory
forage production is higher in this habitat type group
than in other groups.

Dense lodgepole pine forest and dense Douglas-fir
forest—These habitat type groups are in warm,
relatively moist areas at elevations of 5,500 to 7,200
feet. Douglas-fir and lodgepole pine habitat types are in
these groups. The understory is dominated by shrubs
and forbs. The Douglas-fir/snowberry habitat type is
extensive, especially on soils formed in material
derived from limestone. The lodgepole pine/bitterbrush
habitat type is extensive near West Yellowstone on
sandy soils formed in material containing obsidian sand.
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Timber productivity is moderate or high.

Lower subalpine forest—This habitat type group is in
cool, relatively moist areas at elevations of 7,200 to
8,200 feet. Engelmann spruce habitat types and the
subalpine fir habitat types that grow at the lower
elevations are in this group. Subalpine fir/pinegrass and
similar habitat types are common in the driest areas.
Subalpine fir/grouse whortleberry and similar habitat
types are in the slightly moister areas at the higher
elevations. They grow best in areas where the soils are
moderately coarse textured. They are the most
extensive habitat types in this group. Subalpine fir/
twinflower and similar habitat types are on the maoist,
north-facing slopes at the mid and lower elevations.
Subalpine fir/sweetscented bedstraw and similar habitat
types are common in wet areas around seeps and in
narrow drainageways. These habitat types generally are
in the dense lodgepole pine forests. Timber productivity
is moderate or high.

Upper subalpine forest—This habitat type group is in
cold areas at elevations of 8,200 to 8,700 feet. The
subalpine fir/whitebark pine/grouse whortleberry habitat
type is in this group. Timber production is very low to
moderate. Forest regeneration is limited by the harsh
climate.

Timberline forest—This habitat type group is at
elevations of 8,700 to 9,000 feet” Whitebark pine/
subalpine fir and other whitebark pine habitat types are
in this group. The climate is harsh and is characterized
by short growing seasons, strong winds, intense solar
radiation, and cool temperatures. Trees are stunted and
sometimes are deformed by the wind. The potential for
timber production is very low.

Riparian.—This habitat type group is a minor
community type that is along streams. The overstory
generally is deciduous trees or shrubs. The understory
is made up of plants that can tolerate the wetness. No
habitat types are defined for this group.

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 the
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. The number of
delineations of each map unit observed in the field
varies. Generally, those map units with the most reliable
association of properties to photographic features were
observed the least. Physical and chemical properties of
soils that cannot be measured with field techniques
were 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 and Drainage,” “Geology,” and
“Vegetation.” The map units in this survey are
described under the headings “General Soil Map Units”
and “Detailed Soil Map Units.”
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The general soil map at the back of this publication
shows broad areas that have similar parent material,
topography, soil patterns, and climate. 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.

Soils at Low Elevations on Mountain Slopes and in
Valleys

These soils formed under mountain grassland,
mountain shrubland, and the assaciated open-grown
forest. They generally are at elevations of 6,200 to
7,000 feet. They are mainly used for livestock grazing,
as range for wildlife in winter, and for recreational
activities.

1. Soils on flood plains, terraces, and alluvial fans

This map unit is on nearly level to sloping flood
plains, terraces, and alluvial fans adjacent to major
streams. The soils formed in aliuvium or glacial
outwash.

This map unit makes up about 2 percent of the
survey area. It is about 50 percent Borolls, 30 percent
Boralfs, and 20 percent Aguolls and Aquepts.

The Borolls are in grassland or shrubland and have a
thick, dark surface layer. Typic Cryoborolls and Argic
Cryoborolls are common. The Boralfs are forested and
have a thin, dark or light colored surface layer. Typic
Cryoboralfs,are common. The Aquolls and Aquepts are
vegetated with riparian plant communities and have a
fluctuating water table. In places they are occasionally
flooded.

The forage production of the grassland and
shrubland is moderate or high. Timber productivity is
low in the forested area. The major streams provide
good habitat for fish and opportunities for fishing and
camping. The riparian vegetation provides good habitat
for a wide variety of wildlife, particularly moose. The
vegetation on streambanks and in wet areas is
susceptible to trampling damage by livestock. The
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flooding and the wetness limit recreational development
in places.

2. Soils at low elevations on mountain slopes

This map unit is in rolling to steep areas on the lower
part of mountain slopes and hills. The slopes mainly are
on south aspects. They are exposed to the prevailing
wind and are frequently blown clear of snow in the
winter. The soils are underlain by granitic or volcanic
rocks or by glacial drift.

This map unit makes up about 3 percent of the
survey area. lt is about 75 percent Borolls and 25
percent Ochrepts.

The Borolls are in grassiand or shrubland and have a
thick, dark surface layer. Argic Cryoborolls and Typic
Cryaborolls are common. The Ochrepts are forested
and have a light colored surface layer. Typic
Ustochrepts and Typic Cryochrepts are common.

The forage production of the grassland and
shrubland is low or moderate. The slope limits access
to forage by livestock. This map unit can provide good
range for deer and elk in winter. Timber productivity is
very low or low. The slope limits the operation of
tractors in many areas.

Soils at Mid Elevations on Mountain Slopes

These soils formed under lower subalpine forest and
the associated mountain meadows. They are at
elevations of 6,600 to 8,200 feet. They are mainly used
for timber, as habitat for wildlife in summer, for livestock
grazing, and for watershed.

3. Soils underlain by interbedded sandstone and
shale

This map unit is on gently rolling to steep moraines
or structurally controlled slopes.

This map unit makes up about 15 percent of the
survey area. It is about 50 percent Ochrepts, 40 percent
Boralfs, and 10 percent soils of minor extent.

The Ochrepts do not have an accumulation of clay in
the subsoil and are underlain by sandstone. Typic
Cryochrepts are common. The Boralfs have an
accumulation of clay in the subsoil and are underlain by
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shale. Typic Cryoboralfs and Mollic Cryoboralfs are
common. Borolls, which are minor soils, are in mountain
meadows. They have a thick, dark surface layer.

Timber productivity is moderate or high in the
forested areas. Landslides are a hazard affecting road
construction and maintenance.

4. Soils underlain by glacial outwash

This map unit is on nearly level to gently sloping
glacial outwash terraces. A thin layer of silty windblown
material mantles the terraces. Much of the sand in the
outwash is derived from obsidian.

This map unit makes up about 2 percent of the
survey area. It is about 90 percent sandy-skeletal,
siliceous Typic Cryochrepts and 10 percent soils of
minor extent,

The sandy-skeletal, siliceous Typic Cryochrepts are
underlain by coarse textured outwash. Loamy-skeletal,
mixed Typic Cryochrepts are of minor extent. They are
underlain by moderataly coarse textured or medium
textured outwash.

Timber productivity is low in the forested areas.
Regeneration of the forest is limited by moisture stress.
Camping, fishing, and winter recreational activities are
important uses of this map unit because of the proximity
to Yellowstone National Park. Also, many of the wildlife
species from the park use this unit incidenta! to use of
habitat within the park.

5. Soils underlain by rhyolitic rocks

This map unit is on the gently sloping plateaus of
lava flow. The underlying material is rhyolite, obsidian,
and welded tuffs.

This map unit makes up about 2 percent of the
survey area. It is about 80 percent Ochrepts and 20
percent Boralfs.

The Ochrepts are on knolls and ridges and do not
have an accumulation of clay in the subsoil. Typic
Cryochrepts are common. The Boralfs are in
depressions and along drainageways and have an
accumulation of clay in the subsoil. Typic Cryoboralfs
and Mollic Cryoboralfs are common.

Timber productivity is low or moderate. The terrain is
well suited to the operation of fractors. Many of the
wildlife species from Yellowstone National Park use
this map unit incidental to the use of habitat within the
park. ‘

6. Soils underiain by limestone

This map unit is on steep mountain slopes or
structurally controlled slopes. The underlying material is
limestone or dolomite.

This map unit makes up about 9 percent of the

Soil Survey

survey area. It is about 80 percent Ochrepts, 25 percent
Boralfs, and 15 percent soils of minor extent and rock
outcrop.

The soils in this map unit are medium textured. Some
of their horizons are calcareous. The Ochrepts do not
have an accumulation of clay in the subsoil. Typic
Ustochrepts and Typic Cryochrepts are common. The
Boralfs have an accumulation of clay in the subsoil.
Typic Cryoboralfs are common. The rock outcrop is on
the upper slopes. Borolls, which are minor soils, are in
mountain meadows and grassland. Argic Cryoborolls
and Typic Calciborolls are common,

Timber productivity is low or moderate. The slope
limits the operation of tractors in places. Hunting and
hiking are important recreational activities. Limestone
cliffs are scenic attractions in places.

7. Soils underlain by granitic or volcanic rock

This map unit is mainly on very steep mountain
slopes and glacial troughwalis. Slopes dominantly are
45 to 70 percent. Those on mountain ridges and glacial
moraines in valleys are 10 to 45 percent.

This map unit makes up about 47 percent of the
survey area. it is about 80 percent Ochrepts, 25 percent
Boralfs, and 15 percent soils of minor extent and rock
outcrop.

The Ochrepts are underlain by granitic rocks and do
not have an accumulation of clay in the subsoil. Typic
Cryochrepts are common. The Boralfs are underlain by
volcanic rocks and have an accumulation of clay in the
subsoil. Typic Cryoboralfs and Mollic Cryoboralfs are
common. Borolls, which are minor soils, are in mountain
meadows. The rock outcrop is in areas where the soils
are underlain by granitic rocks.

Timber productivity is moderate. The slope limits the
operation of tractors in places. Hunting and hiking are
important recreational activities. Many areas of this map
unit provide important habitat for deer, elk, mountain
goat, and bear,

Soils at High Elevations on Mountain Slopes and
Ridges

These soils formed under upper subalpine forest,
timberline forest, and alpine meadows. They are at
elevations of 8,000 to 9,000 feet or more. They are
mainly used for recreational activities and as wildiife
habitat.

8. Soils formed under upper subalpine and
timberline forests and alpine meadows

This map unit is on mountain ridges, glacial cirque
headwalis, troughwalls, and moraines. It is at elevations
of 8,000 to 9,000 feet or more. The soils in this unit can
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be underlain by any of the different kinds of bedrock in
the survey area.

This map unit makes up about 20 percent of the
survey area. It is about 50 percent Ochrepts, 35 percent
Borolls, and 15 percent rock outcrop and rubble fand.

The Ochrepts are in upper subalpine forest and
timberline forest. They have a light colored or thin, dark
surface layer. Typic Cryochrepts and Dystric
Cryochrepts are common. The Borolls are in mountain
meadows and alpine meadows. They have a thick, dark

13

surface layer. The rock outcrop and rubble land are on
glacial cirque headwalls and troughwalls.

The snowpack in winter is deep. The growing season
is short. The soils in this map unit are used for
recreational activities and as wildlife habitat. Timber
productivity is very low or low. Forest regeneration is
limited by the harsh climate. The grazing season for
livestock is short. The landforms at the higher
elevations and the vegetation provide attractive scenery
for recreational users.
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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 and proportionate extent of each map unit are
given in table 2. Table 3 provides an alphabetical 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.”

Most of the soils in the survey area are mapped at
the tamily level of taxonomy, but a few are mapped at
the higher levels. Map units in which soils are mapped
at the family level are named using subgroup reference
taxa for brevity. Table 13 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 describes properties of the landform in the
map unit. More detailed information about the landforms
in the survey area is provided in the section
“Landforms,” which is under the heading “General
Nature of the Survey Area.”

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 productivity similar to that of the
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. Temperature
and moisture conditions indicated by the habitat types
are rated relative to conditions within the map unit. The
use of vegetation and habitat types in defining,
describing, and interpreting the plant growth

environments within map units is described in the
section “General Nature of the Survey Area.”

Geology describes the bedrock underlying the soils or
the properties of the geologic deposits in which the soils
form. 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 content of rock

fragments in the subsoil, 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 dissimilar soifs.

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
cammon land uses. Timber, roads, range, and wildlife
and fisheries ‘are described.

12-1A—Dystric Cryochrepts, glaciated
mountain ridges

This map unit is on glaciated mountain ridges.
Elevation ranges from 7,800 to 8,500 feet. The
vegetation consists of upper subalpine forest. The soils
formed in material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 5 to 20
percent. The mountain ridges include smooth, rounded,
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convex ridgetops and the lower slopes. The soils on the
landforms have high water-holding capacity, and the
potential for surface runoff is low.

Vegetation

The vegetation is a dense forest of stunted subalpine
fir, whitebark pine, lodgepole pine, and Engelmann
spruce and scattered areas of mountain meadows. The
stands are open grown on the ridgetops and dense on
the lower side slopes. The understory is a sparse mat
of shrubs dominated by grouse whortleberry and
numerous forhs.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type. Whitebark pine/subalpine fir also
is in this unit at the higher elevations. A coid climate
and low timber productivity are associated with these
habitat types in this unit. These habitat types are in
about 70 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Subalpine fir/grouse whortleberry is at the
lower elevations. Its productivity for timber is higher
than that of the major habitat type. Idaho fescue/tufted
hairgrass is in mountain meadows on ridgetops.

Geology
These soils dominantly are underlain by coarse
grained rocks, such as granite or gneiss, They are
underlain by rhyolite, sandstone, and mica schist in
places. Deposits of glacial till weathered from local
bedrock are along drainageways. A thin layer of silty
loess generally mantles the surface.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of angular rock fragments in
the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant seils are loamy-skeletal, mixed Dystric
Cryochrepts. They have a light colored surface layer.
The similar soils have a dark surface layer. They are
loamy-skeletal, mixed Typic Cryumbrepts. The dominant
and similar soils make up about 80 percent of the unit.

Dissimilar soils and rock outcrop make up about 20
percent of the unit. The dissimilar soils are fine-loamy,
mixed Typic Cryoboralfs and fine, mixed Argic
Cryaquolls. The Typic Cryoboralfs are underlain by
mica schist. They have a moderately fine textured
subsoil and are erodible. Their productivity for timber is
higher than that of the dominant soils. The Argic
Cryaquolls are in meadows and are poorly drained.
They have low strength. The rock outcrop is at the
higher elevations and near the boundaries of the
delineation.

Soil Survey

Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray very gravelly loam about 4 inches thick.
The subsoil is light brownish gray very cobbly loam
about 8 inches thick. The substratum to a depth of 40
inches or more is light gray and white very cobbly loam.

Management
Timber

The potential annual production ranges from 16 to 32
cubic feet per acre. The terrain is well suited to the
operation of tractors. Regeneration of the forest is
limited by the harsh climate. Trees commonly are poorly
formed and can have spiral grain.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained. The
material exposed during road construction is difficult to
revegetate because of the harsh climate.

Range

The forest understory produces a limited amount of
forage. The forested areas are poorly suited to
transitory range following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for grizzly
bear in late summer and in fall. It also can provide good
habitat for blue grouse. It provides good security cover
for wildlife when the trees in the stands are pole or
sapling size. :

12-1C—Typic Cryochrepts, glaciated
mountain ridges

This map unit is on glaciated mountain ridges.
Elevation ranges from 6,500 to 7,800 feet. The
vegetation consists of lower subalpine forest. The soils
formed in material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 5 to 20
percent. The mountain ridges include smooth, rounded,
convex ridgetops and the lower slopes. The soils on the
landforms have high water-holding capdcity, and the
potential for surface runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory generally is a thick mat of shrubs
dominated by grouse whortleberry and blue
huckleberry. On south-facing slopes it is dominated by
pinegrass.
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Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
fir’heartleaf arnica also is in this unit. A cool climate and
jow timber productivity are associated with these habitat
types. These habitat types are in about 85 percent of
the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/bluejoint is on wet sites adjoining
stream channels, and subalpine fir'whitebark pine/
grouse whortleberry is at the higher elevations.
Subalpine fir/bluejoint has higher timber productivity and
subalpine fir/whitebark pine/grouse whortleberry has
lower timber productivity than that of the major habitat
types.

Geology

These soils dominantly are underlain by coarse
grained rocks, such as granite or gneiss. They are
underlain by sandstone and rhyolite in places. Deposits
of glacial till weathered from local bedrock are in
depressions or valleys.

Characteristics of the Soils

The soils in this map unit have a moderately coarse
textured or medium textured surface fayer. The content
of angular rock fragments in the subsoil ranges from 35
to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They have a light colored surface layer.
The similar soils have a darker colored surface layer.
They are loamy-skeletal, mixed Typic Cryumbrepts. The
dominant and similar soils make up about 85 percent of
the unit.

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are fine-loamy,
mixed Mollic Cryoboralfs. They are underlain by mica
schist and have a moderately fine textured subsoil.
They are along streams and are erodible. Their
productivity for timber ig higher than that of the
dominant soils. The rock outcrop is at the higher
elevations and near the boundaries of the delineation.

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown extremely cobbly sandy loam.

Management
Timber
The potential annual production ranges from 33 to 53
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cubic feet per acre. The terrain is well suited to the
operation of tractors. Regeneration of the forest is
limited by plant competition. The understory vegetation
competes vigorously with tree seedlings for the limited
available water.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained.

Range

The forest understory produces a limited amount of
forage. The forested areas are poorly suited to
transitory range following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for moose in
fall. It also can provide good habitat for moose in winter
in areas where subalpine fir seedlings are in the forest
understory. It provides good security cover for wildlife
when the trees in the stands are pole or sapling size.

12-2A—Mollic Cryoboralfs, volcanic
substratum

This map unit is on mountain ridges. Elevation
ranges from 7,200 to 7,800 feet. The vegetation
consists of lower subalpine forest. The soils formed in
material weathered from volcanic rocks.

Landform.

The dominant slopes have gradients of 5 to 20
percent. The mountain ridges include smooth, rounded,
convex ridgetops and the lower slopes. The soils on the
landforms have high water-hoiding capacity, and the
potential for surface runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory is a thick mat of shrubs dominated by
blue huckleberry and grouse whortleberry with some elk
sedge.

Habitat Types

Subalpine fir/grouse whartieberry, subalpine fir/blue
huckieberry, and subalpine fir/elk sedge are the major
habitat types. Subalpine firtwinflower also is in this unit.
A cool, moist climate and moderate timber productivity
are associated with these habitat types in this unit.
These habitat types are in about 75 percent of the unit.

Subalpine firfwhitebark pine/grouse whortieberry,
which is a dissimilar habitat type, is in about 20 percent
of the unit. It is at the higher elevations. Its productivity
for timber is lower than that of the major habitat types.
Regeneration of the forest is limited by the climate.
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Geology

These soils are underlain by a repetitive sequence of
lava flows, mudflow breccias, and welded tuffs. The
welded tuffs are in isolated layers and are not
commonly exposed. The lava flows are resistant to
weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mallic
Cryoboralfs. They have a dark surface layer. The
similar soils have a lighter ¢olored surface layer. They
are loamy-skeletal, mixed Typic Cryoboralfs. The
dominant and similar soils make up about 85 percent of
the unit,

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts. They are near areas
of rock outcrop. They have a medium textured subsoil,
Their productivity for timber is lower than that of the
dominant soils. The rock outcrop is at the higher
elevations and near the boundaries of the delineation.

Representative Profile of the Soils

The dominant soils have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam.

Management

Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of tractors.

Roads
Unsurfaced roads are slick when wet.
Range

The forest understory produces a limited amount of
forage. Forage production increases following timber
harvest. The forested areas are moderately suited to
transitory range.

Wildlife and fisheries

This map unit can provide good habitat for moose in
fall. It also can provide good habitat for moose in winter

Soil Survey

in areas where subalpine fir seedlings are in the forest
understory. It provides good security cover for wildlife
when the trees in the stands are pole or sapling size.

12-2B—Mollic Cryoboralfs, volcanic
substratum, cold

This map unit is on mountain ridges. Elevation
ranges from 7,800 to 8,500 feet. The vegetation
consists of upper subalpine forest. The soils formed in
material weathered from volcanic rocks.

Landform

The dominant slopes have gradients of 5 to 20
percent. The mountain ridges include smooth, rounded,
convex ridgetops and the lower slopes. The soils on the
landforms have high water-holding capacity, and the
potential for surface runoff is low.

Vegetation

The vegetation is a dense forest of stunted subalpine
fir, whitebark pine, lodgepole pine, and Engelmann
spruce and scattered areas of mountain meadows. The
understory is a sparse mat of grouse whortleberry with
numerous forbs.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type. Whitebark pine/subalpine fir also
is in this unit at the higher elevations. A cold climate
and low timber productivity are associated with these
habitat types in this unit. These habitat types are in
about 70 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Subalpine fir/grouse whortleberry is at the
lower elevations. Its productivity for timber is higher
than that of the major habitat type. Idaho fescue/tufted
hairgrass is in mountain meadows.

Geology

These soils are underlain by a repetitive sequence of
lava flows, mudflow breccias, and welded tuffs. The
welded tuffs are in isolated layers and are not
commonly exposed. The lava flows are resistant to
weathering. The tuffs weather rapidly. A thin layer of
silty loess mantles the surface.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 35 to 50 percent.
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Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Cryoboralfs. They have a dark surface layer. The
similar soils have a lighter colored surface layer. They
are loamy-skeletal, mixed Typic Cryoboralfs. The
dominant and similar soils make up about 80 percent of
the unit.

Dissimilar soils and rock outcrop make up about 20
percent of this unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts and fine-loamy,
mixed Argic Cryoborolls. The Typic Cryochrepts are
near areas of rock outcrop. They do not have an
accumulation of clay in the subsoil. Their productivity for
timber is lower than that of the dominant soils. The
Argic Cryoborolls are in mountain meadows. The rock
outcrop is at the higher elevations and near the
boundaries of the delineation.

Representative Profile of the Soils

The dominant soils have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam.

Management -
Timber

- The potential annual production ranges from 16 to 32
cubic feet per acre. The terrain is well suited to the
operation of tractors. Regeneration of the forest is
limited by the harsh climate. Trees commonly are poorly
formed and can have spiral grain.

Roads

Unsurfaced roads are slick when wet. The material
exposed during road construction is difficult to
revegetate because of the harsh climate.

Range

The mountain meadows are in about 5 percent of the
unit but produce more than 90 percent of the available
forage. Because the forage is in widely scattered areas,
however, access to it is limited. The forest understory
produces a limited amount of forage. The forested
areas are poorly suited to transitory range following
timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for grizzly
bear in summer and fall. It provides good security cover
for wildlife when the trees in the stands are pole or
sapling size.
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13-1A—-Dystric Cryochrepts-Rock outcrop
complex, alpine meadows

This map unit is on mountain ridges. Elevation
ranges from 9,000 to 9,800 feet. The vegetation
consists of alpine meadows. The soils formed in
material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 10 to 45
percent. The mountain ridges include broad, convex
ridgetops and plateaus. Patterned ground and other
features caused by frost action are common. Strong
winds sweep exposed ridges partially free of snow in
winter. Persistent snowbanks are common on north-
facing slopes. In areas where snowbanks persist, the
soils generally are bare after the snow melts. The soils
on the landforms have high water-holding capacity;
however, considerable surface runoff occurs when the
snow melts.

Vegetation

The alpine meadows are dominated by tufted
hairgrass, Idaho fescue, and a variety of sedges. Arctic
willow is in wet meadows. The harsh climate limits the
height of meadow plants to less than 6 inches. The
vegetation is similar in size and shape to that growing
in areas of arctic tundra.

Habitat Types

idaho fescue/tufted hairgrass is the major habitat
type. Whitebark pine/subalpine fir also is in this unit. A
very cold climate and moderately productive mountain
meadows are associated with these habitat types in this
unit. These habitat types are in about 70 percent of the
unit.

Tufted hairgrass/sedge, which is a dissimilar habitat
type, is in about 10 percent of the unit. It is in the
included wet areas. Its productivity for forage is higher
than that of the major habitat type.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by rhyolite, mica schist, or sandstone in places. A thin
layer of silty loess generally mantles the surface.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of angular rock fragments in
the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are sandy-skeletal, mixed Dystric
Cryochrepts. They have a light colored surface layer
and are more than 60 inches deep. The similar soils
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have a dark surface layer or are 4 to 20 inches deep
over bedrock. They are sandy-skeletal, mixed Typic
Cryumbrepts and sandy-skeletal, mixed Lithic
Cryochrepts. The dominant and similar soils make up
about 65 percent of the unit.

The Rock outcrop is on high points. Rubble land is a
similar component in this unit. The Rock outcrop and
Rubble land make up about 20 percent of the unit.

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

Dissimilar soils make up about 15 percent of the unit.
They are fine-loamy, mixed Typic Cryochrepts and fine-
loamy, mixed Typic Cryaquolls. The Typic Cryochrepts
are underlain by mica schist and have a moderately
coarse textured subsoil. They are more susceptible to
erosion than the dominant soils. The Typic Cryaquolls
are near snowbanks or seeps and are poorly drained.
They have low strength.

Representative Profile of the Soils

The dominant soils are light gray loam in the upper 1
inch of the surface layer. The lower 6 inches of the
surface layer is pale brown very cobbly sandy loam.
The subsoil is yellowish brown very gravelly sandy ioam
about 9 inches thick. The substratum to a depth of 60
inches or more is light yellowish brown very cobbly
loamy sand.

Management
Timber :

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

Roads

Hard rock limits excavation in places. Unsurfaced
roads are rough and difficult to blade because of large
stones. The soils contain many vertical wedges of
angular cobbles. Water rapidly moves through these
wedges when snow melts on the steeper slopes. In
areas where roadcuts intersect the wedges, a drainage
system should be provided. The material exposed
during road construction is difficuit to revegetate
because of the harsh climate and moisture stress.

Range

The average production for the potential native plant
communities is about 1,230 pounds per acre of air-dry
herbage in a normal year. The snow cover limits the
length of the grazing season. Grazing should be
delayed until the soils have sufficiently dried out and
are firm enough to withstand trampling by livestock.
Loose herding of sheep is particularly important for
proper forage utilization in these alpine meadows.

Soil Survey

Wildlife and fisheries

This map unit can provide good habitat for bighorn
sheep and mountain goats in summer and fall. It
provides them with some habitat on windswept ridges in
winter. Occasionally, it is heavily used by adult mule
deer.

13-2A—Typic Cryochrepts-Argic Cryoborolls
association, cold

This map unit is on mountain ridges. Elevation
ranges from 9,000 to 9,800 feet. The vegetation
consists of alpine meadows. The soils formed in
material weathered from volcanic rocks.

Landform

The dominant slopes have gradients of 10 to 45
percent. The mountain ridges include smooth, rounded,
convex ridgetops and plateaus. Patterned ground and
other features caused by frost action are common.
Strong winds sweep exposed ridges partially free of
snow in winter. Persistent snowbanks are common on
north-facing slopes. in areas where snowbanks persist,
the soils generally are bare after the snow melts. The
soils on the landforms have high water-holding capacity;
however, considerable surface runoff occurs when the
snow melts.

Vegetation

The alpine meadows are dominated by tufted
hairgrass, Idaho fescue, and a variety of sedges. The
harsh climate limits the height of meadow plants to less
than 6 inches. The vegetation is similar in size and
shape to that growing in areas of arctic tundra.

Habitat Types

Idaho fescue/tufted hairgrass is the major habitat
type. Whitebark pine/subalpine fir also is in this unit. A
very cold, dry climate and moderate forage productivity
are associated with these habitat types in this unit.
These habitat types are in about 90 percent of the unit.

Tufted hairgrass/sedge, which is a dissimilar habitat
type, is in about 5 percent of the unit. It is in poorly
drained areas. lts productivity for forage is higher than
that of the major habitat type.

Geology

These soils are underlain by a repetitive sequence of
lava flows, mudfiow breccias, and welded tuffs. The
welded tuffs are in isolated layers and are not
commonly exposed. The lava flows are resistant to
weathering. The tuffs weather rapidly. A thin layer of
silty loess generally mantles the surface.
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Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subrounded rock
fragments in the subsoil ranges from 15 to 50 percent.
Soil properties are not obviously associated with
landscape features in this unit. Soils having a light
colored surface layer and no accumulation of clay in the
subsoil and those having a dark surface layer and an
accumulation of clay in the subsoil are both in the unit.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts and fine-loamy, mixed Argic Cryoborolis.

The Typic Cryochrepts have a light colored surface
layer and do not have an accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges from 35 to 50 percent. The similar soils are fine-
loamy, mixed Typic Cryochrepts. The content of rock
fragments in their subsoil ranges from 15 to 35 percent.
These dominant and similar soils make up about 50
percent of the unit.

The Argic Cryoborolls have a dark surface layer and
an accumulation of clay in the subsoil. The similar soils
do not have an accumulation of clay in the subsoil.
They are fine-loamy, mixed Typic Cryoborolls. These
dominant and similar soils make up about 35 percent of
the unit.

The components of this unit were not mapped
_ separately because it was not necessary to do so0 to
meet the survey objectives.

Dissimilar soils and rock outcrop-make up about 15
percent of the unit. The dissimilar soils are fine-loamy,
mixed Argic Pachic Cryoborolls and fine, mixed Argic
Cryaquolls. They are in swales or around seeps and are
somewhat poorly drained or poorly drained. Their
productivity for timber is higher than that of the
dominant soils. They have low strength. The rock
outcrop is at the higher elevations.

Representative Profile of the Soils

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly clay loam about 13 inches thick.
The substratum to a depth of 60 inches or more is very
pale brown extremely cobbly clay loam.

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
light yellowish brown clay loam about 34 inches thick.
The substratum to a depth of 60 inches or more is light
yellowish brown gravelly clay loam.

_ Management
Timber

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

The material exposed on steep cutbanks during road
construction tends to slough and erode and is difficult to
revegetate because of the harsh climate. If unsurfaced
roads are traveled when the soils are wet, the formation
of ruts is a hazard. The soils contain many vertical
wedges of angular cobbles. Water rapidly moves
through these wedges when snow melts on the steeper
slopes. In areas where roadcuts intersect the wedges, a
drainage system should be provided.

Range

The average production for the potential native plant
communities is about 1,360 pounds per acre of air-dry
herbage in a normal year. The snow cover limits the
length of the grazing season. Grazing should be
delayed until the soils have sufficiently dried out and
are firm enough to withstand trampling by livestock.
Loose herding of sheep is particularly important for
proper forage utilization in these alpine meadows.

Wildiife and fisheries

This map unit can provide good habitat for bighorn
sheep in fall and for mountain goats in summer and fall.
It provides them with some habitat on windswept ridges
in winter. The area around Windy Pass occasionally is
used heavily by elk in summer.

22.1A—Dystric Cryochrepts-Rock outc"rop
complex, granitic substratum

This map unit is on glacial cirque headwalls and
trough walls, Elevation ranges from 7,600 to 8,500 feet.
The vegetation consists of lower subalpine forest. The
soils formed in material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glacial cirque headwalls and trough walls
are concave siopes forming the headwalls around
cirque basins and the side slopes in glacial valleys.
Snow avalanches, cutbank ravel, and rockslides
frequently occur in this map unit. On the upper slopes,
water-holding capacity is low and surface runoff occurs
when the snow melts. On the lower slopes, water-
holding capacity is high and the potential for surface
runoff is low.

Vegetation
The vegetation is dense lodgepole pine forest. The
forest understory is a dense mat of grouse whortleberry,
blue hucklieberry, and pinegrass.
Habitat Types
Subalpine fir/grouse whortleberry and subalpine fir/
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blue huckleberry are the major habitat types. Subalpine
fir'heartleaf arnica also is in this unit. Subalpine fir/
pinegrass is on south-facing slopes. A cool, moist
climate and low forest productivity are associated with
these habitat types in this unit. These habitat types are
in about 60 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Subalpine fir/Sitka alder is on north-facing
slopes. Its productivity for timber is higher than that of
the major habitat types. Subalpine fir/whitebark pine/
grouse whortleberry is at the higher elevations. Its
productivity for timber is lower than that of the major
habitat types. Douglas-fir/snowberry is on south-facing
slopes at the lower elevations where regeneration of the
forest is limited by moisture stress.

Geology

This map unit dominantly is underiain by coarse
grained rocks, such as granite or gneiss. These rocks
weather slowly, They are exposed at the higher
elevations of the unit. The unit is underlain by
sandstone, mica schist, or intrusive stocks in places.

Characteristics of the Soils

The soils in this map unit have a moderately coarse
textured or medium textured surface layer. The content
of angular and subrounded rock fragments in the
subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are sandy-skeletal, mixed Dystric
Cryochrepts. They are 20 to more than 60 inches deep
over bedrock. The similar soils are 4 to 40 inches deep
over bedrock. They are sandy-skeletal, mixed Lithic
Cryochrepts. The dominant and similar soils make up
about 70 percent of the unit.

The Rock outcrop forms cliffs on the upper slopes.
Rubble land is a similar component in this unit. It is in
areas below the areas of Rock outcrop and at the base
of slopes. The Rock outcrop and Rubble land make up
about 20 percent of the unit.

The compaonents of this unit are 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 loamy-skeletal, mixed Typic Cryochrepts.
They are underlain by mica schist. They are moderately
fine textured and are more susceptible to erosion than
the dominant soils.

Representative Profile of the Soils

The dominant soils are light gray loam in the upper 1
inch of the surface layer. The lower 6 inches of the
surface layer is pale brown very cobbly sandy loam,

Soil Survey

The subsoil is yellowish brown very cobbly sandy loam
about 9 inches thick. The substratum to a depth of 60
inches or more is light yellowish brown very cobbly
loamy sand.

Management
Timber

The potential annual production ranges from 15 to 53
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope affects the
operation of tractors. Regeneration of the forest is
limited by moisture stress.

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. The material exposed on steep
cutbanks during road construction tends to ravel and is
difficult to revegetate because of the harsh climate and
moisture stress. Avalanches can increase the cast of
maintaining the roads. Unsurfaced roads are rough and
difficult to blade because of large stones.

Range

The forest understory produces a limited amount of
forage. The forested areas are poorly suited to
transitory range.

Wildlife and fisheries

This map unit does not provide good habitat for mule
deer, elk, or moose. On the lower slopes, however, it
does provide good security cover for elk and mule deer.

22-1B—Typic Ustochrepts-Rock outcrop-
Typic Haploborolls complex, cirque
headwalls

This map unit is on glacial cirque headwalls and
trough walls. Elevation ranges from 5,800 to 7,600 feet.
The vegetation consists of mountain grassland and
open-grown forest. The soils formed in material
weathered from granitic rocks,

Landform

The dominant slopes are on south aspects. They
have gradients of 45 to 70 percent. The glacial cirque
headwalls and trough walls are concave slopes forming
the headwalls around cirque basins and the side slopes
in glacial valleys. Snow avalanches and cutbank ravel
occasionally occur in this map unit. The soils on the
upper slopes of these landforms have low water-holding
capacity. Surface runoff, which is rapid, occurs during
snowmelt and intense storms.
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Vegetation

The vegetation is in a complex pattern of open-grown
Douglas-fir forest and mountain grassland. The forest
understory is dominated by bunchgrasses. The
mountain grassland contains bluebunch wheatgrass,
idaho fescue, western needlegrass, and junegrass.
Douglas-fir seedlings invade the mountain grassland in
places.

Habitat Types

Douglas-fir/ldaho fescue is the major habitat type in
the open-grown forest. Limber pine and Douglas-fir
habitat types also are in the open-grown forest. They
have an understory of bunchgrass, ldaho fescue/
bluebunch wheatgrass is the major habitat type in the
mountain grassland. A warm, dry climate and low timber
and forage productivity are associated with these
habitat types in this unit. These habitat types are in
about 50 percent of the unit.

Dissimilar habitat types are'in about 20 percent of
the unit. Douglas-fir/snowberry is at the lower
elevations, and subalpine fir/pinegrass is at the higher
elevations. Their productivity for timber is higher than
that of the major habitat types.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by sandstone or intrusive stocks in places.

Characteristics of the Soils

The soils in this map unit have a moderately coarse
textured or medium textured surface layer. The content
of angular rock fragments in the subsoil ranges from 35
to 50 percent. Soil properties vary depending on the
vegetation. Soils that formed under open-grown forest
have a light colored surface layer, whereas soils that
formed under mountain grassland have a dark surface
tayer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed, frigid
Typic Ustochrepts and loamy-skeletal, mixed Typic
Haploborolls.

The Typic Ustochrepts are in areas of open-grown
forest. They do not have an accumulation of clay in the
subsoil. The similar soils have an accumulation of clay
in the subsoil. They are loamy-skeletal, mixed Typic
Eutroboralfs. These dominant and similar soils make up
about 40 percent of the unit.

The Rock outcrop forms cliffs on the upper slopes.
Rubble land is a similar component in this unit. It is in
areas below the areas of Rock outcrop and at the base
of slopes. The Rock outcrop and Rubble land make up
about 30 percent of the unit.
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The Typic Haploborolls are in areas of mountain
grassland. They make up about 20 percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed, frigid Lithic
Ustochrepts. They are 4 to 20 inches deep over
bedrock. Their productivity for timber is lower than that
of the dominant soils.

Representative Profile of the Soils

The Typic Ustochrepts have a surface layer of light
brownish gray gravelly sandy loam about 6 inches thick.
The upper part of the subsoil is brown very cobbly loam
about 2 inches thick. The lower part is yellowish red
very cobbly loam about 11 inches thick. The substratum
to a depth of 60 inches or more is light reddish brown
very stony sandy loam.

The Typic Haploborolls have a surface layer of very
gravelly loam about 14 inches thick. The upper 9 inches
of the surface layer is dark grayish brown, and the
lower 5 inches is brown. The subsoil is light yellowish
brown very graveily sandy loam about 10 inches thick.
The substratum to a depth of 60 inches or more is light
yellowish brown very gravelly sandy foam.

Management
Timber

The potential annual production ranges from 16 to 26
cubic feet per acre. Timber productivity in the map unit
is limited by the Rock outcrop and the mountain
grassland. The slope affects the operation of tractors.
Regeneration of the forest is limited by plant
competition. The understory vegetation competes
vigorously with tree seedlings tor the limited available
water.

Roads

Unsurfaced roads are rough and difficult to blade
because of large stones. The siope increases the
amount of material excavated during road construction.
Hard rock limits excavation in places. The material
exposed on steep cutbanks during road construction
tends to ravel.

Range

The slope and insufficient water for livestock are
limitations affecting range. Livestock tend to gather in
the small, included areas of less sloping soils. Building
drift fences, herding, and locating salting facilities away
from the water help to overcome these limitations. The
forest understory produces a moderate amount of
forage. Productivity increases following timber harvest.
The forested areas are moderately suited to transitory
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range. The average production for the potential native
plant communities in the mountain grassland is about
890 pounds per acre of air-dry herbage in a normal
year.

Wildlife and fisheries

This map unit can provide good habitat for mountain
goats and bighorn sheep in winter. It also can provide
good habitat for blue grouse and good nesting habitat
for raptors that nest on cliffs.

22-1C—Rock outcrop-Typic Cryochrepts
complex, cirque headwalls

This map unit is on glacial cirque headwalls and
trough walls. Elevation ranges from 8,200 to 9,500 feet.
The vegetation consists of timberline forest and alpine
meadows. The soils formed in material weathered from
granitic or volcanic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glacial cirque headwalls and trough walls
are concave slopes forming the headwalls around
cirque basins and the side slopes in glacial valleys.
Snow avalanches and rockslides frequently occur in this
map unit. The soils on the landforms have low water-
‘holding capacity, and the potential for surface runoff is
high.

Vegetation

The upper slopes are barren except for lichens or

mosses on rocks. The vegetation on the lower slopes is

isolated stands of stunted whitebark pine and subalpine
fir or scattered areas of alpine meadows.

Habitat Types

Whitebark pine/subalpine fir and Idaho fescue/tufted
hairgrass are the major habitat types. A very cold
climate and very low timber and forage productivity are
associated with these habitat types in this map unit.
These habitat types are in about 40 percent of the unit.

Subalpine fir/whitebark pine/grouse whortleberry,
which is a dissimilar habitat type, is in about 10 percent
of the unit. It is at the lower elevations. Its productivity
for timber is higher than that of the major habitat types.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss, or a repetitive
sequence of lava flows and mudflow breccias. Some
delineations are underlain entirely by granite or gneiss.
Other delineations are underlain by thin, interbedded
layers of sandstone and shale.

Soil Survey

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of angular and rounded rock
fragments in the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The Rock outcrop forms cliffs on the upper slopes.
Rubble land is a similar component in this unit. It is in
areas below the areas of Rock outcrop and at the base
of slopes. The Rock outcrop and Rubble land make up
about 60 percent of the unit.

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They are on the lower slopes and are very
cobbly loam or very cobbly sandy loam in the lower part
of the subsoil. The similar soils are very cobbly loamy
sand in the lower part of the subsoil. They are sandy-
skeletal, mixed Dystric Cryochrepts. The dominant and
similar soils make up about 40 percent of the unit.

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

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam. :

Management
Timber

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

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. The material exposed on steep
cutbanks during road construction tends to ravel and is
difficult to revegetate because of the harsh climate and
moisture stress. Avalanches can increase the cost of
maintaining the roads. Unsurfaced roads are rough and
difficult to blade because of large stones.

Range

This map unit produces a limited amount of forage.
The slope severely limits access to forage.

Wildlife and fisheries

This map unit can provide good habitat for bighorn
sheep and mountain goats in summer and fall. It also
can provide them with habitat on windswept ridges in
winter, It provides good security cover for mule deer.
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22.2A—Typic Cryoboralfs-Typic
Cryochrepts-Rock outcrop complex, cirque
headwalls

This map unit is on glacial cirque headwalls and
trough walls. Elevation ranges from 7,600 to 8,500 feet.
The vegetation consists of lower subalpine forest. The
soils formed in material weathered from interbedded
sandstone and shale.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glacial cirque headwalls and trough walls
are concave slopes forming the headwalls around
cirque basins and the side slopes in glacial valleys.
Springs and seeps are common in this map unit.
Landslides are commonly associated with the seeps
and springs. Avalanches frequently occur in this unit.
The water-holding capacity is low on the upper slopes
and high on the lower slopes. The potential for surface
runoff is low on the lower slopes.

Vegetation

The vegetation is dense lodgepole pine forest and
scattered areas of meadows. The forest understory is a
thick mat of shrubs dominated by grouse whortleberry
and blue huckleberry.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types in the drier
areas of this map unit. Subalpine firtwinflower is the
major habitat type on moist, north-facing slopes.
Subalpine fir/heartleaf arnica also is in this unit. A cool,
moist climate and moderate timber productivity are
associated with these habitat types in this unit. These
habitat types are in about 85 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subalpine fir/bluejoint is in moist areas near
seeps. Its productivity for timber is higher than that of
the major habitat types. Subalpine firwhitebark pine/
grouse whortleberry is at the cold, upper elevations. Its
productivity for timber is lower than that of the major
habitat types. Douglas-fir/'snowberry is at the warm,
lower elevations where moisture stress limits
regeneration of the forest. lIdaho fescue/bearded

wheatgrass is in scattered areas of mountain meadows.

Geology

This map unit is underlain by thick beds of light
colored sandstone and multicolored shale. Shale
outcrops add color to the local landscape. Sandstone
forms ridges and outcrops. The landslides are
associated with the shale beds. The seeps commonly
are along the contact between sandstone and shale.
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Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of flat or subangular rock
fragments in the subsoil ranges from 20 to 65 percent.
Soil properties vary depending on the parent material.
Soils that formed in material weathered from shale have
an accumulation of clay in the subsoil, whereas soils
that formed in material weathered from sandstone do
not have an accumulation of clay in the subsoil.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoboralfs and loamy-skeletal, mixed Typic
Cryochrepts.

The Typic Cryoboralfs formed in material weathered
from shale. The content of rock fragments in their
subsoil ranges from 35 to 65 percent. The similar soils
are fine-loamy, mixed Typic Cryoboralfs. The content of
rock fragments in their subsoil ranges from 20 to 35
percent. These dominant and similar soils make up
about 30 percent of the unit.

The Typic Cryochrepts formed in material weathered
from sandstone. They make up about 30 percent of the
unit.

The Rock outcrop forms cliffs on the upper slopes.
Rubble land is a similar component in this unit. It is in
areas below the areas of Rock outcrop and at the base
of slopes. The Rock outcrop and Rubble land make up
about 20 percent of the unit. , _

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

Dissimilar soils make up about 20 percent of the unit.
They are Cryaquolls and fine-loamy, mixed Argic
Cryoborolls. The Cryaquolls are near seeps and
springs. They have low strength. The Argic Cryoborolls
are in meadows. They have a dark surface layer.

Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown gravelly loam about 7 inches thick. The
upper 29 inches of the subsoil is pale brown cobbly
loam and very stony lpam. The lower 12 inches is pale
brown very stony clay loam. The substratum to a depth
of 80 inches or more is pale brown very stony loam.

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoail is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown extremely cobbly sandy loam.

Management
Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. Productivity in the map unit is
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limited by the Rock outcrop. The slope limits the
operation of tractors. The forest vegetation helps to
stabilize the slope. Timber harvest can increase the risk
of landsiides.

Roads

The slope increases the amount of material
excavated during road construction. The material
exposed on steep cutbanks during road construction
tends to erode. The risk of landslides occurring is high
because of the roads. The stability of the slope should
be evaluated before the roads are built. If unsurfaced
roads are traveled when the soils are wet, the formation
of ruts is a hazard. Avalanches can increase the cost of
maintaining the roads.

Range

The slope severely limits access to forage. Livestock
tend to gather in the small, included areas of less
sloping soils. The forest understory produces a limited
amount of forage. The forested areas are poorly suited
to transitory range following timber harvest.

Wildlife and fisheries

This map unit does not provide good habitat for mule
deer, elk, or moose. It does, however, provide good
security cover for mule deer, elk, and moose.

22-3A—Typic Cryochrepts-Rock outcrop
complex, volcanic substratum _

This map unit is on glacial cirque headwalls and
trough walls. Elevation ranges from 7,600 to 8,500 feet.
The vegetation consists of lower subalpine forest. The
soils formed in material weathered from volcanic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glacial cirque headwalls and trough walls
are concave slopes forming the headwalls around
cirque basins and the side slopes in glacial valleys.
Avalanches frequently occur in this map unit. These
landforms have a moderate risk of landslides, and the
slopes tend to ravel. The water-holding capacity is low
on the upper slopes and high on the lower slopes.
Surface runoff occurs during snowmelt and intense
storms on the upper slopes. It is slow on the lower
slopes.

Vegetation

The vegetation is dense lodgepole pine forest and
scattered areas of mountain grassland. The forest
understory is a thick mat of shrubs and grasses. Grouse
whortleberry, biue huckieberry, and pinegrass are the
dominant species.

Soil Survey

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types on north-
facing slopes. Subalpine fir/pinegrass is the major
habitat type on south-facing slopes at the higher
elevations. Douglas-fir/pinegrass, Douglas-fir/snowberry,
and subalpine fir/heartleaf arnica are at the lower
elevations. A cool climate and low or moderate timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 65 percent of
the unit. ‘

Dissimilar habitat types are in about 10 pereent of
the unit. Idaho fescue/bluebunch wheatgrass is in the
mountain grassland. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. lts productivity
for timber is lower than that of the major habitat types.

Geology

This map unit is underlain by a repetitive sequence
of lava flows, mudfiow breccias, and welded tuffs. The
welded tuffs are in isolated layers and are not’
commonly exposed. The lava flows are resistant to
weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium te&tured
surface layer. The content of subangular rock fragments
in the subsoil ranges from 35 to 60 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They are 20 to more than 60 inches deep
over bedrock. The similar soils are 4 to 20 inches deep
over bedrock. They are loamy-skeletal, mixed Lithic
Cryochrepts. The dominant and similar soils make up
about 60 percent of the unit. |

The Rock outcrop forms cliffs on the upper slopes.
Rubble land is a similar component in this unit. It is in
areas below the areas of Rock outcrop and at the base
of slopes. The Rock outcrop and Rubble land make up
about 20 percent of the unit.

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

Dissimilar soils make up about 20 percent of the unit.
They are loamy-skeletal, mixed Typic Cryoboralfs and
loamy-skeletal, mixed Argic Cryoborolls. The Typic
Cryoboralfs are on the lower, north-facing slopes. They
are moderately fine textured and have an accumulation
of clay in the subsoil. Their productivity for timber is
higher than that of the dominant soils. The Argic
Cryoborolls are in the mountain grassland. They have a
dark surface layer.
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Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly loam about 13 inches thick. The
substratum to a depth of 60 inches or more also is very
pale brown very cobbly loam.

Management
Timber

The potential annual production ranges from 33 to 53
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope and the Rock
outcrop limit the operation of tractors. The forest
vegetation helps to stabilize the slope. Timber harvest
can increase the risk of landslides.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. The slope
increases the amount of material excavated during road
construction. Avalanches can increase the cast of
maintaining the roads. The material exposed during
road construction is difficult to revegetate because of
moisture stress.

Range

The slope limits access to forage. The forest
understory produces a limited amount of forage. - -
Wildlife and fisheries '

This map unit does not prdvide good habitat for mule

deer, elk, or moose. It does, however, provide good
security cover for mule deer, elk, and moose.

22-3C—Typic Cryochrepts-Rock outcrop-
Cryaquolls complex, glaciated mountain
ridges

This map unit is on glaciated mountain ridges.
Elevation ranges from 8,200 to 8,600 feet. The
vegetation consists of lower subalpine forest. The soils
formed in material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 5 to 20
percent. The mountain ridges are rolling, undissected,
and glacially scoured. Small lakes, ponds, and bogs are
throughout the unit. The soils on the landforms have
high water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest and
scattered areas of wet meadows. The forest understory
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is a thick mat of shrubs dominated by grouse
whortleberry and blue huckleberry.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
fir/heartieaf arnica and subalpine fir/twinflower also are
in this unit. A cool, moist climate and moderate timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 65 percent of
the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subaipine fir/biuejoint is in poorly drained
areas. Its productivity for timber is higher than that of
the major habitat types. Subalpine fir/whitebark pine/
grouse whortleberry is at the higher elevations. Its
productivity for timber is lower than that of the major
habitat types. Tufted hairgrass/sedge is in the wet
meadows.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. Deposits of
glacial till weathered from the underlying bedrock are in
depressions. The unit is underlain by mica schist in
places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent. Soil properties
vary depending on the topography. Soils on ridges are
well drained, whereas soils in valleys and depressions
are poorly drained.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts and Cryaquolls.

The Typic Cryachrepts are very cobbly sandy loam in
the lower part of the subsoil. The similar soils are very
cobbly loamy sand in the lower part of the subsoil. They
are sandy-skeletal, mixed Typic Cryochrepts. The
dominant and similar soiis make up about 55 percent of
the unit.

The Rock outcrop is on ridgetops. Rubble land is a
similar component in this unit. The Rock outerop and
Rubble land make up about 20 percent of the unit.

The Cryaquolls are in valleys and depressions. They
make up about 15 percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed Typic Cryoboralfs. They
are underlain by mica schist and are moderately fine
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textured. Their productivity for timber is higher than that
of the dominant soils.

Representative Profile of the Soils

The Typic Cryochrepts have a surface layer of brown
gravelly ioam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown extremely cobbly sandy loam.

No one profile can represent the Cryaquolls in this
unit. In one of the more common profiles, however, the
soils have a surface layer of dark grayish brown silt
loam about 9 inches thick. The subsoil is very pale
brown sandy clay loam about 5 inches thick. It is
mottled with strong brown. The substratum to a depth of
60 inches or more is light gray gravelly sandy clay
loam.

Management
Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The operation of tractors is
limited by low strength in wet areas. Operating tractors
in wet areas also results in compaction and the
formation of ruts.

Roads

Hard rock limits excavation in places. Roads should
not be built in wet areas in valleys and depressions.
Providing suitable subgrade material helps to prevent
the damage caused by wetness. The material exposed
on steep cutbanks during road construction tends to
ravel. Unsurfaced roads are rough and difficult to blade
because of large stones.

Range

The forest understory produces a limited amount of
forage. The forested areas are poorly suited to range
following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for moose in
summer and fall and for grizzly bear in summer. It
provides good security cover for mule deer, elk, and
moose. The major streams in the unit provide habitat for
trout.

25-1 A—Dystric Cryochrepts-Rock outcrop
complex, cirque basins

This map unit is in glacial cirque basins. Elevation
ranges from 8,000 to 9,500 feet. The vegetation
consists of alpine meadows. The soils formed in glacial
till and material weathered from granitic rocks.

Soil Survey

Landform

The dominant slopes have gradients of 5 to 20
percent. The glacial cirque basins are at the head of
U-shaped valleys. Some small ponds, lakes, seeps,
springs, and bogs are in this unit. The soils on the
landforms have moderate water-holding capacity, and
surface runoff occurs when snow melts.

Vegetation

The alpine meadows contain tufted hairgrass, |daho
fescue, sedges, and abundant forbs. They also include
scattered areas of stunted subalpine fir, Engelmann
spruce, and whitebark pine. The harsh alpine climate
limits the height of the meadow vegetation to less than
6 inches. The vegetation is similar in size and shape to
that growing in areas of arctic tundra.

Habitat Types

Idaho fescue/tufted hairgrass is the major habitat
type. A very cold alpine climate and moderate forage
productivity is associated with this habitat type in this
unit. This habitat type is in about 60 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Tufted hairgrass/sedges is in areas of poorly
drained soils around bogs, springs, and lakes. Its
productivity for forage is higher than that of the major
habitat type. Whitebark pine/subalpine fir is in the
forested areas.

Geology

This map unit is underlain by coarse grained rocks,
such as granite or gneiss. Thin deposits of glacial till
that weathered from the underlying bedrock are on
concave slopes. The surface is mantled by a thin layer
of silty loess in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subrounded rock
fragments in the subsoil ranges from 35 to 70 percent.

Map Unit Composition

The dominant soils are loamy-skeletal; mixed Dystric
Cryochrepts. They are 20 to 40 inches deep over
bedrock. The similar soils are 4 to 20 inches deep over
bedrock. They are loamy-skeletal, mixed Lithic
Cryochrepts. The dominant and similar soils make up
about 65 percent of the unit.

The Rock outcrop is in areas throughout this map
unit. Rubble land is a similar component in the unit. The
Rock outcrop and Rubble tand make up about 20
percent of the unit.

The components of this unit are so intricately mixed
that it was not practical to map them separately at the
scale used.
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Dissimilar soils make up about 15 percent of the unit.
They are Cryaquepts and Cryaquents. The Cryaquepts
are near seeps and springs. The Cryaquents are along
the edge of lakes. They are poorly drained and have
low strength. Their productivity for forage is higher than
that of the dominant soils.

Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray very gravelly loam about 4 inches thick.
The subsoil is light brownish gray very cobbly sandy
loam about 8 inches thick. The substratum to a depth of
40 inches or more is white extremely cobbly sandy
loam.

Management

Timber

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

Roads

Hard rock limits excavation in places. The material
exposed on steep cutbanks during road construction
tends to ravel and is difficult to revegetate because of
the harsh climate and moisture stress. Unsurfaced
roads are rough and difficult to blade because of large
stones.

Range _

The average production for the potential native plant
communities is about 1,230 pounds per acre of air-dry
herbage in a normal year. The snow cover, which lasts
for much of the year, and low soil strength severely limit
the length of the grazing season. Delaying grazing in
the spring until the soils have dried out helps to prevent
the damage caused by trampling. Loose herding of
sheep is particularly important for proper forage
utilization.

Wildlife and fisheries

This map unit can provide good habitat for elk in
summer and fall and for grizzly bear, mountain goats,
and bighorn sheep in summer. The lakes in the unit
provide some habitat for trout.

25-3A—Argic Cryoborolls-Typic Cryoboralfs-
Rock outcrop complex, cirque basins

This map unit is in glacial cirque basins. Elevation
ranges from 8,000 to 9,500 feet. The vegetation
consists of alpine meadows and timberline forest. The
soils formed in glacial drift and material weathered from
voleanic rocks or interbedded sandstone and shale.

Landform
The dominant slopes have gradients of 5 to 20
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percent. The glacial cirque basins are at the head of
U-shaped valleys. Some small lakes, seeps, springs,
and bogs are in this unit. The seils on the landforms
have moderate water-holding capacity, and surface
runoff occurs when snow melts.

Vegetation

The vegetation is a timberline forest of stunted
subalpine fir, Engelmann spruce, and whitebark pine.
Tufted hairgrass, Idaho fescue, sedges, and forbs
dominate the alpine meadows. The alpine climate limits
the growth of meadow vegetation to less than 6 inches.
The vegetation is similar in size and shape to that
growing in areas of arctic tundra.

Habitat Types

Idaho fescue/tufted hairgrass is the major habitat
type in the alpine meadows. It is in about 30 percent of
the unit. Whitebark pine/subalpine fir is the major
habitat type under timberline forest. It also is in about
30 percent of the unit. A cold alpine climate, moderate
forage productivity, and very low timber productivity are
associated with these habitat types in this unit.

Tufted hairgrass/sedges, which is a dissimilar habitat
type, is in about 15 percent of the unit. It is in poorly
drained areas around bogs, springs, and seeps. Its
productivity for forage is higher than that of the major
habitat types.

Geology

This unit is underlain by a repetitive sequence of lava
flows and mudfiow breccias or interbedded sandstone
and shale. Thin deposits of glacial till that weathered
from local bedrock are in depressions. The surface is
mantled by a thin layer of silty loess in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 10 to 50 percent. Soil
properties vary depending on the topography. Seils on
concave slopes have a dark surface layer, whereas
soils on convex slopes have a light colored surface
layer.

Map Unit Composition

The dominant soils are fine-loamy, mixed Argic
Cryoborolls and fine-loamy, mixed Typic Cryoboralfs.

The Argic Cryoborolls are on concave slopes. They
have a 10 to 35 percent content of rock fragments in
the subsoil. The similar soils have a 35 to 50 percent
content of rock fragments in the subsoil. They are
loamy-skeletal, mixed Argic Cryoborolls. These
dominant and similar soils make up about 35 percent of
the unit.
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The Typic Cryoboralfs are on convex slopes. They
have a 10 to 35 percent content of rock fragments in
the subsoil. The similar soils have a 35 to 50 percent
content of rock fragments in the subsoil. They are
loamy-skeletal, mixed Typic Cryoboralfs. These
dominant and similar soils make up about 30 percent of
the unit.

The Rock outcrop is in areas throughout this map
unit. Rubble land is a similar component in the unit. The
Rock outcrop and Rubble land make up about 25
percent of the unit.

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

Cryaquolls, which are dissimilar soils, make up about
10 percent of the unit. They are near seeps and springs
or along the edge of lakes. They are poorly drained and
have low strength.

Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
light yellowish brown clay loam about 34 inches thick.
The substratum to a depth of 60 inches or more is light
yellowish brown gravelly clay loam.

The Typic Cryoboralfs have a surface layer of very
pale brown loam about 11 inches thick. The upper part
of the subsoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

Management
Timber

Potential annual production in forested areas is less
than 20 cubic feet per acre. Timber productivity in the
map unit is limited by the Rock outcrop and the alpine
meadows. The Rock outcrop limits the operation of
tractors. Regeneration of the forest is limited by the
harsh climate.

Roads

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

Range

The average production for the potential native plant
communities is about 1,360 pounds per acre of air-dry
herbage in a normal year. The snow cover, which lasts
for much of the year, and low soil strength limit the
length of the grazing season. Delaying grazing in the
spring until the soils have dried out helps to prevent the
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damage caused by trampling. The vegetation and soils
in the poorly drained, included areas are susceptible to
damage from trampling year round. Loose herding of
sheep is particularly important for proper forage
utilization.

Wildlife and fisheries

This map unit can provide good habitat for elk in
summer and fall and for mountain goats, bighorn sheep,
and grizzly bear in summer. The streams and lakes in
the unit provide habitat for trout.

34-1A—Dystric Cryochrepts, glacial drift
substratum

This map unit is on moraines. Elevation ranges from
7,600 to 8,500 feet. The vegetation consists of upper
subalpine forest. The soils formed in glacial drift.

Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys and
basins. Also included in this unit are aliuvial fans, which
are in areas where tributary streams enter the valleys,
gently sloping flood plains and terraces, which are
along the larger streams at the lower elevations, and
some small lakes, ponds, and bogs. The soils on the

.. landforms have high water-holding capacity, and the
- potential for surface runoff is low.

Vegetation

The vegetation is a dense forest of stunted whitebark
pine, subalpine fir, and Engelmann spruce. The
understory is a sparse mat of grouse whortlgberry or
heartleaf arnica.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type. Whitebark pine/subalpine fir also
is in this unit at the higher elevations. A cold climate
and low timber productivity are associated with these
habitat types in this unit. These habitat types are in
about 80 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/grouse whortleberry and
subalpine fir/blue huckleberry are at the lower
elevations. Subalpine fir/heartleaf arnica is in scattered,
protected areas. These habitat types have higher
productivity for timber than that of the major habitat

type.
Geology

These soils are underlain by glacial drift weathered
from granitic rocks.
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Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subrounded rock
fragments in the subsoil ranges from 15 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Dystric
Cryochrepts. They have a light colored surface layer.
They are moderately acid in the subsoil and have a 35
to 50 percent content of rock fragments in the subsoil.
The similar soils have a darker colored surface layer,
are slightly acid in the subsoil, or have a 15 to 35
percent content of rock fragments in the subsoil. They
are loamy-skeletal, mixed Typic Cryumbrepts; loamy-
skeletal, mixed Typic Cryochrepts; and coarse-loamy,
mixed Dystric Cryochrepts. The dominant and similar
soils make up about 75 percent of the unit.

Dissimilar soils and rock outcrop make up about 25
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Mollic Cryoboralfs and fine, mixed Argic
Cryaquolls. The Mollic Cryoboralfs are moderately fine
textured. They formed in finer textured glacial drift and
are less erodible than the dominant soils. Their
productivity for timber is higher than that of the
dominant soils. The Argic Cryaquolls are in
depressions. They are poorly drained and have low
strength. The rock outcrop is in areas throughout the

“unit. |

' ‘Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray very gravelly loam about 4 inches thick.
The subsoil is light brownish gray very cobbly sandy
loam about 8 inches thick. The substratum to a depth of
40 inches or more is light gray and white very cobbly
sandy loam.

Management
Timber

The potential annual production ranges from 16 to 32
cubic feet per acre. The terrain is well suited to the
operation of tractors. Regeneration of the forest is
limited by the harsh climate. Trees commonly are poorly
formed and can have spiral grain.

Roads

The material exposed on steep cutbanks during road
construction tends to ravel. It is difficult to revegetate
because of the harsh climate.

Range
The forest understory produces a limited amount of

forage. The forested areas are poorly suited to
transitory range following timber harvest.
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Wildlife and fisheries

This map unit can provide good habitat for elk and
grizzly bear in summer and fall. It also can provide good
habitat for moose in winter in areas where subalpine fir
seedlings are in the forest understory. It provides good
security cover for mule deer, elk, and moose when the
trees in the stands are pole or sapling size. It can
provide good habitat for blue grouse in fall and winter.
The major streams in the unit provide habitat for trout.

34-1B—Argic Cryoborolls and Typic
Cryoborolls, glacial drift substratum

This map unit is on moraines. Elevation ranges from
6,500 to 7,500 feet. The vegetation consists of
mountain shrubland. The soils formed in glacial drift.

Landform

The dominant slopes are on south aspects. They
have gradients of 5 to 20 percent. The moraines are
hummocky deposits of glacial drift generally near the
bottom of U-shaped valleys and glaciated basins.
Included in this unit are alluvial fans, which are in areas
where tributary streams enter the valleys, and gently
sloping flood plains and terraces, which are along the
larger streams at the lower elevations. The landforms
are not subject to landslides. The soits on the landforms
have high water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The vegetation is mountain shrubland and scattered
stands of open-grown Douglas-fir. The mountain
shrubland has a dense canopy of big sagebrush and an
understory dominated by ldaho fescue, biuebunch
wheatgrass, and junegrass.

Habitat Types

Big sagebrush/ldaho fescue is the major habitat type.
Idaho tescue/bluebunch wheatgrass also is in this unit.
A warm, dry climate and moderate forage productivity
are associated with these habitat types in this unit.
These habitat types are in about 85 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. They iaclude Douglas-fir/'snowberry, Douglas-
fir/ldaho fescue, and subalpine fir/blue huckleberry. Low
sage/ldaho fescue is near Gardiner. lts productivity for
forage is much lower than that of the major habitat type.

Geology
These soils are underlain by glacial drift weathered
from granitic rocks.
Characteristics of the Soils
The soils in this map unit have a medium textured
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surface layer. The content of subrounded rock
fragments in the subsoil ranges from 35 to 50 percent.
Soil properties vary depending on the texture of the
glacial drift. Soils that formed in moderately fine
textured drift have an accumulation of clay in the
subsoil, whereas soils that formed in moderately coarse
textured drift do not have an accumulation of clay in the
subsoil.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Argic
Cryoborolls and loamy-skeletal, mixed Typic
Cryoborolls.

The Argic Cryoborolls have an accumulation of clay
in the subsoil and a dark surface layer. They are near
Hebgen Lake and Gardiner. The similar soils have a
thick, dark surface layer and are in swales and
depressions. They are loamy-skeletal, mixed Argic
Pachic Cryoborolls.

The Typic Cryoborolls do not have an accumulation
of clay in the subsoil. They have a dark surface layer
and are in the Absaroka Range. The similar soils have
a thick, dark surface layer and are in swales and
depressions. They are loamy-skeletal, mixed Pachic
Cryoborolls. ‘

Delineations of this map unit can include both of the
dominant soils, or they can include only one of the

. soils. _

Dissimilar soils and rock outcrop make up about 20
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryoboralfs and loamy-skeletal,
mixed Mollic Cryoboralfs. They are in forested areas.
They have a light colored surface layer. The rock
outcrop is in areas throughout the unit.

Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is about 30
inches of pale brown clay loam, very gravelly clay loam,
and very cobbly loam. The substratum to a depth of 60
inches or more is light yellowish brown very cobbly
loam.

The Typic Cryoborolls have a surface layer of dark
grayish brown sandy loam about 7 inches thick. The
upper part of the subsoil is dark grayish brown very
gravelly sandy loam about 9 inches thick. The lower
part is dark grayish brown very cobbly sandy loam
about 6 inches thick. The substratum to a depth of 60
inches or more is grayish brown very cobbly sandy
loam.

Management
Timber

This map unit contains only scattered stands of trees.

It is poorly suited to woodland managed for timber.

Soil Survey

Roads

The material exposed on steep cutbanks during road
construction tends to ravel.

Range

The average production for the potential native plant
communities is about 1,410 pounds per acre of air-dry
herbage in a normal year. Lower productivity is
associated with the low sage/ldaho fescue habitat type
near Gardiner.

Wildiife and fisheries

This map unit can provide good habitat for elk in
winter, for grizzly bear in spring, and for mule deer year
round.

34-1C—Typic Cryochrepts, glacial drift
substratum

This map unit is on moraines. Elevation ranges from
6,700 to 7,900 feet. The vegetation consists of lower
subalpine forest. The soils formed in glacial drift.

Landform

The dominant slopes are on north aspects. They
have gradients of 5 to 20 percent. The moraines are
hummocky deposits of glacial drift on the bottom of
U-shaped valleys and basins. Included in this unit are
alluvial fans, which are in areas where tributary streams
enter the valleys, and gently sloping flood plains and
terraces, which are along the larger streams at the
lower elevations. The soils on the landforms have high
water-holding capacity, and the potential for surface
runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory is a thick mat of grouse whortleberry,
blue huckleberry, and pinegrass.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
fir/pinegrass is on south-facing slopes. Subalpine fir/
heartleaf arnica and subalpine firtwinflower habitat
types also are in this unit. A cool, moist climate and
moderate timber productivity are associated with these
habitat types in this unit. These habitat types are in
about 80 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/bluejoint is near lakes, ponds, and
bogs. Its productivity for timber is higher than that of the
major habitat types. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. Its productivity
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for timber is lower than that of the major habitat types.
Regeneration of subalpine fir/whitebark pine/grouse
whortleberry is severely limited by the climate.

Geology

These soils are underlain by glacial drift weathered
from granitic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subrounded rock
fragments in the subsoil ranges from 35 to 60 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They make up about 75 percent of the
unit.

Dissimilar soils and rock outcrop make up about 25
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryoboralfs and loamy-skeletal,
mixed Typic Cryaquepts. The Typic Cryoboralfs formed
in finer textured glacial drift. Their productivity for timber
is higher than that of the dominant soils. The Typic
Cryaquepts are in depressions. They are poorly drained
and have iow strength. The rock outcrop is in areas
throughout the unit.

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more
also is very pale brown very cobbly sandy loam.

Management
Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of tractors.

Roads

The material exposed on steep cutbanks during road
construction tends to ravel and erode.

Range

The forest understory produces a limited amount of
forage. The forested areas are poorly suited to
transitory range following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for moose in
summer and fall. it also can provide good habitat for
moose in winter in areas where subalpine fir seedlings
are in the forest understory. It provides good security
cover for mule deer, elk, and moose. The major
streams in the unit provide habitat for trout.
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34-1D—Typic Cryochrepts-Typic Cryoborolls
complex, glacial drift substratum

This map unit is on moraines. Elevation ranges from
6,500 to 7,500 feet. The vegetation consists of open-
grown forest and dense Douglas-fir forest. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys and
basins. Inciuded in this unit are alluvial fans, which are
in areas where tributary streams enter the valleys,
gently sloping flood plains and terraces, which are
along the larger streams at the lower elevations, and
some small lakes, ponds, and bogs. The soils on the
landforms have high water-holding capacity, and runoff
is fow.

Vegetation

The vegetation is open-grown forest, dense Douglas-
fir forest, and some mountain shrubland. The forest
understory is dominated by shrubs and bunchgrasses.

Habitat Types

Douglas-fir/ninebark is the major habitat type on
north and east aspects. Douglas-fir/'snowberry and
Douglas-fir/ldaho fescue are the major habitat types on
south and west aspects. A cool or warm climate and
low timber productivity are associated with these habitat
types in this unit. These habitat types are in about 80
percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subalpine firblue huckleberry is on north-
facing slopes at the higher elevations. Its productivity
for timber is higher than that of the major habitat type.
Big sagebrush/Idaho fescue is in scattered areas of
mountain shrubland.

Geology

These soils are underlain by glacial drift weathered
from granitic rocks.

Characteristics of the Soils

The soils in this map unit are moderately coarse
textured or medium textured. The content of
subrounded rock fragments in the subsoil ranges from
35 to 60 percent. Soil properties vary depending on the
vegetation. Soils that formed under dense Douglas-fir
forest have a light colored surface layer, whereas soils
that formed under open-grown Douglas-fir forest have a
dark surface layer.

Map Unit Composition
The dominant soils are loamy-skeletal, mixed Typic
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Cryochrepts and loamy-skeletal, mixed Typic
Cryoborolls.

The Typic Cryochrepts formed under dense Douglas-
fir forest. They make up about 75 percent of the unit.

The Typic Cryoborolls formed under open-grown
Douglas-fir forest. They have a dark surface layer. The
similar soils have a thick, dark surface layer. They are
loamy-skeletal, mixed Pachic Cryoborolls. These
dominant and similar soils make up about 15 percent of
the unit.

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

Dissimilar soils and rock outcrop make up about 10
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryoboralfs. They are in swales
and depressions and have an accumulation of clay in
the subsoil. They are less erodible than the dominant
soils. The rock outcrop is in areas throughout the unit.

Representalive Profile of the Soils

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam.

The Typic Cryoborolls have a surface layer of dark
grayish brown sandy loam about 7 inches thick. The
upper part of the subsoil is dark grayish brown very
gravelly sandy loam about 9 inches thick. The lower
part is dark grayish brown very cobbly sandy loam
about 6 inches thick. The substratum to a depth of 60
inches or more is grayish brown very cobbly sandy
loam.

Management
Timber

The potential annual production is 12 to 30 cubic teet
per acre in the open-grown forest and 15 to 51 cubic
feet per acre in the dense Douglas-fir forest.
Regeneration of the forest is limited by plant
competition. The understary vegetation competes
vigorously with tree seedlings for the limited available
water.

Roads

The material exposed on steep cutbanks during road
construction tends to erode and ravel.

Range

The mountain shrubland is in less than 10 percent of
the unit but produces more than 90 percent of the
forage. Because the forage is in widely scattered areas,
however, access to it is limited. The forest understory
produces only a limited amount of forage, but
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productivity increases following timber harvest. The
forested areas are well suited to transitory range.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer and fall and for elk in fall. It also can provide
good habitat for blue grouse. It provides good security
cover for mule deer. The major streams in the unit
provide habitat for trout.

34-2C—Mollic Cryoboralfs-Argic Cryoborolls
association, cold

This map unit is on moraines. Elevation ranges from
8,000 to 8,500 feet. The vegetation consists of upper
subalpine forest and mountain meadows. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 5 1o 20
percent. The moraines are hummocky depaosits of
glacial drift on the bottom of U-shaped valleys and
basins. Included in this unit are alluvial fans, which are
in areas where tributary streams enter the valleys,
gently sloping flood plains and terraces, which are
along the larger streams at the lower elevations, and
some small lakes, ponds, and bogs. The landforms
have a moderate risk of landslides. The soils on the
landforms have high water-holding capacity, and runoff
is low. _

Vegetation

The vegetation is a dense forest of stunted whitebark
pine, subalpine fir, and Engelmann spruce and
scattered areas of mountain meadows. The forest
understory is a sparse mat of grouse whortleberry or
heartleaf arnica. The vegetation in the mountain
meadows includes bearded wheatgrass, mountain
brome, timber oatgrass, sticky geranium, and abundant
forbs.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type in forested areas. Whitebark
pine/subalpine fir also is in this unit at the higher
elevations. These habitat types are in about 50 percent
of the unit. Idaho fescue/bearded wheatgrass is the
major habitat type in the mountain meadows. This
habitat type is in about 30 percent of the unit. A cold
climate, low timber productivity, and moderate forage
productivity are associated with these habitat types in
this unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subalpine fir/blue huckleberry is at the lower
elevations. Its productivity for timber is higher than that
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of the major habitat type. Tufted hairgrass/sedges is
near bogs. Its productivity for forage is higher than that
of the major habitat type.

Geology

These soils are underlain by glacial drift weathered
from limestone, sandstone, and shale.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 0 to 35 percent. Soil properties
vary depending on the vegetation. Soils that formed
under forest have a somewhat dark surface layer,
whereas soils that formed under meadows have a dark
surface layer.

Map Unit Composition

The dominant soils are fine-loamy, mixed Mollic
Cryoboralfs and fine-loamy, mixed Argic Cryoborolls.

The Mollic Cryoboralfs are forested areas. They have
a somewhat dark surface layer. The similar soils have a
light colored surface layer. They are fine-loamy, mixed
Typic Cryoboralfs. These dominant and similar soils
make up about 50 percent of the unit.

The Argic Cryoborolls are in meadows. They have a
dark surface layer. The similar soils have a very thick,
dark surface layer. They are fine-loamy, mixed Argic
Pachic Cryoborolls. These dominant and similar soils
make up about 35 percent of the unit.

The components of this unit were not mapped
separately because it was not necessary to do so to
meet the survey objectives.

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts and Cryaquolls. The
Typic Cryochrepts formed in moderately coarse textured
glacial drift. They are more susceptible to erosion than
the dominant soils. The Cryaquolls are near bogs and in
wet meadows. They are poorly drained, are fine
textured, and have low strength. The rock outcrop is in
areas throughout the unit.

Representative Profile of the Soils

The Mollic Cryoboralfs have a surface layer of light
brownish gray loam about 12 inches thick. The upper
part of the subsoil is light brownish gray clay loam
about 14 inches thick. The lower part is light yellowish
brown gravelly clay loam about 13 inches thick. The
Substratum to a depth of 60 inches or more is pale
brown clay loam.

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
pale brown and light yellowish brown clay loam about
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22 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown gravelly clay loam.

Management
Timber

The potential annual production in forested areas is
32 to 50 cubic feet per acre. Timber productivity in the
map unit is limited by the mountain meadows. The
terrain is well suited to the operation of tractors.
Regeneration of the forest is limited by the harsh
climate. Trees commonly are poorly formed and can
have spiral grain. The forest vegetation helps to
stabilize the slope. Timber harvest can increase the risk
of landslides.

Roads

The material exposed on steep cutbanks during road
construction tends to erode and slough and is difficult to
revegetate because of the harsh climate. The risk of
landslides occurring is moderate because of the roads.
The stability of the slope should be evaluated before
the roads are built. If unsurfaced roads are traveled
when the soils are wet, the formation of ruts is a
hazard. Roads should not be built in wet areas.

Range

The mountain meadows are in about 30 percent of
the unit but produce more than 90 percent of the
forage. The average production for the potential native
plant communities in the mountain meadows is about
2,225 pounds per acre of air-dry herbage in a normal
year. The forest understory produces a limited amount
of forage. The forested areas are poorly suited to
transitory range following timber harvest. The length of
the grazing season is limited by the snow cover. The
invasion of timothy into some of the grassiand can aiter
the grazing season and affect utilization of the forage.

Wildlife and fisheries

This map unit can provide good habitat for moose,
elk, and grizzly bear in summer and fall. It can provide
good habitat for moose in winter in areas where
subalpine fir saplings are in the forest understory. It
also can provide good habitat for blue grouse. It
provides good security cover for mule deer, elk, and
moose. The major streams in the unit provide habitat for
frout.

34-2D—Typic Cryoboralfs-Argic Cryoborolls
association, moraines

This map unit is on moraines. Elevation ranges from
7,000 to 8,000 feet. The vegetation consists of lower
subalpine forest and mountain meadows. The soils
formed in glacial drift.
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Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys and
basins. Included in this unit are alluvial fans, which are
in areas where tributary streams enter the valleys,
gently sloping flood plains and terraces, which are
along the larger streams at the lower elevations, and
some small lakes, ponds, seeps, sptings, and bogs.
The landforms have a moderate risk of landslides. The
soils on the landforms have high water-holding capacity,
and runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest and
scattered areas of meadows. The forest understoty is a
sparse mat of grouse whortleberry, blue huckleberry,
and heartleaf arnica. The species in the mountain
meadows are bearded wheatgrass, mountain brome,
timber oatgrass, and sticky geranium.

Habitat Types

Subalpine fir/blue huckleberry and subalpine fir/
grouse whortleberry are the major habitat types in the
forested areas. Also, subalpine fir/heartleaf arnica is in
this unit at the higher elevations and Douglas-fir/
ninebark is at the lower elevations. These habitat types
are in about 55 percent of the unit. Idaho fescue/
bearded wheatgrass is the major habitat type in the
mountain meadows. It is in about 30 percent of the unit.
A cool, moist climate, low or moderate timber
productivity, and moderate forage productivity are
associated with these habitat types.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/bluejoint and tufted hairgrass/
sedge are in poorly drained areas around seeps and
springs. Their productivity for timber and forage is
higher than that of the major habitat types. Subalpine
firrwhitebark pine/grouse whortlebetry is at the higher
elevations. Its productivity for timber is lower than that
of the major habitat types. Douglas-fir/snowberry is on
south-facing slopes at the lower elevations where
regeneration of the forest is limited by moisture stress.

Geology

These soils are underlain by glacial drift weathered
from limestone, sandstone, and shale.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 20 to 50 percent. Soil
properties vary depending on the vegetation. Soils that
formed under forest have a light colored surface layer,
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whereas soils that formed under meadows have a dark
surface layer.
Map Unit Composition

The dominant soils are fine-loamy, mixed Typic
Cryoboralfs and loamy-skeletal, mixed Argic
Cryoborolls.

The Typic Cryoboralfs formed under forest. They
have a light colored surface layer and have a 20 to 35
percent content of rock fragments in the subsoil. The
similar soils have a somewhat dark surface layer or
have a 35 to 50 percent content of rock fragments in
the subsoil. They are fine-loamy, mixed Mollic
Cryoboralfs and loamy-skeletal, mixed Typic
Cryoboralfs. These dominant and similar soils make up
about 55 percent of the unit.

The Argic Cryoborolls formed under meadows. They
have a dark surface layer and a 35 to 50 percent
content of rock fragments in the subsoil. The similar
soils have a very thick, dark surface layer or have a 20
to 35 percent content of rock fragments in the subsoil.
They are loamy-skeletal, mixed Argic Pachic
Cryoborolls and fine-loamy, mixed Argic Cryoborolls,
These dominant and similar soils make up about 30
percent of the unit.

The components of this unit were not mapped
separately because it was not necessary to do so to
meet the survey objectives.

Dissimilar soils and rock outcrop make up about 15 -
percent of the unit. The dissimilar soils are loamy- \
skeletal, mixed Typic Cryochrepts and Cryaquolls. The
Typic Cryochrepts formed in moderately coarse textured
glacial drift. They are less productive than the dominant
soils. The Cryaquolls are near seeps and in wet
meadows. They are poorly drained, are fine textured,
and have low strength. The rock outcrop is in areas
throughout the unit.

Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown loam about 11 inches thick. The upper part
of the subsoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is pale brown
clay loam and very gravelly clay loam about 30 inches
thick. The substratum to a depth of 60 inches or more is
light yellowish brown very cobbly loam.

Management
Timber
The potential annual production in forested areas is
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45 to 71 cubic feet per acre. Timber productivity in the
map unit is limited by the mountain meadows. The
terrain is well suited to the operation of tractors.
Regeneration of the forest is limited by plant
competition. The understory vegetation competes
vigorously with tree seedlings for the limited available
water, especially in areas near the mountain meadows.
The forest vegetation helps to stabilize the slope.
Timber harvest can increase the risk of landslides.

Roads

The material exposed on steep cutbanks during road
construction tends to slough and erode. The risk of
landslides occurring is moderate because of the roads.
The stability of the slope should be evaluated before
the roads are built. If unsurfaced roads are traveled
when the soils are wet, the formation of ruts is a
hazard.

Range

The mountain meadows are in about 30 percent of
the unit but produce more than 90 percent of the
forage. The average production for the potential native
plant communities in the mountain meadows is about
2,225 pounds per acre of air-dry herbage in a normal
year. The invasion of timothy into some of the grassland
can alter the grazing season and affect utilization of the
forage. The forest understory produces a limited
amount of forage. The forested areas are poorly suited
to transitory range following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for elk and
moose in summer and fall. It also can provide good
habitat for moose in winter in areas where subalpine fir
seedlings are in the forest understory, It provides good
security cover for mule deer, elk, and moose. The major
streams in the unit provide habitat for trout; however, if
erosion or landslides occur, this habitat can be
damaged by sedimentation.

34-3A—Mollic Cryoboralfs, glacial drift
substratum, cold

This map unit is on moraines. Elevation ranges from
7,800 to 8,500 feet. The vegetation consists of upper
subalpine forest. The soils formed in glacial drift.

Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys and
basins. Included in this unit are alluvial fans, which are
in areas where tributary streams enter the valleys,
gently sloping flood plains and terraces, which are
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along the larger streams at the lower elevations, some
tributary streams that cascade into the valleys from
adjacent hanging valieys, and some small lakes, ponds,
seeps, and bogs. The soils on the landforms have high
water-holding capacity, and the potential for surface
runoff is low.

Vegetation

The vegetation consists of open-grown forest and
dense forest of stunted subalpine fir, whitebark pine,
and Engelmann spruce and a few mountain meadows.
The forest understory is a sparse mat of grouse
whortleberry.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type. Whitebark pine/subalpine fir also
is in this unit at the higher elevations. A cold climate
and low timber productivity are associated with these
habitat types in this unit. These habitat types are in
about 80 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/grouse whortleberry is at the
lower elevations. Its productivity for timber is higher
than that of the major habitat types. Idaho fescue/
bearded wheatgrass is in the mountain meadows.
Subalpine fir/bluejoint is in poorly drained areas around
seeps and bogs. Its productivity for timber is higher
than that of the major habitat type.

Geology
These soils are underlain by glacial drift weathered
from volcanic rocks. .
Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil

-ranges from 10 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Cryoboralfs. They have a 35 to 50 percent content of
rock fragments in the subsoil and have a somewhat
dark surface layer. The similar soils have a 10 to 35
percent content of rock fragments in the subsoil or have
a lighter colored surface layer. They are fine-loamy,
mixed Mollic Cryoboralfs and loamy-skeletal, mixed
Typic Cryoboralfs. The dominant and similar soils make
up about 75 percent of the unit.

Dissimilar soils and rock outcrop make up about 25
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts and Cryaquolls. The
Typic Cryochrepts formed in moderately coarse textured
glacial drift. They have a subsoil of very cobbly sandy
loam. Their productivity for timber is lower than that of
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the dominant soils. The Cryaquolls are near seeps.
They are poorly drained and have low strength. The
rock outcrop is in areas throughout the unit.

Representative Profile of the Soils

The dominant soils have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
hrown and very pale brown very stony loam.

Management
Timber

The potential annual production ranges from 16 to 50
cubic feet per acre. The terrain is well suited to the
operation of tractors. Regeneration of the forest is
limited by the harsh climate. Trees commonly are poorly
formed and can have spiral grain.

Roads

The material exposed on steep cutbanks during road
construction tends to slough. Unsurfaced roads are slick
when wet. The material exposed during road
construction is difficult to revegetate because of the
harsh climate. Roads should not be built in wet areas.

Range

Because the forage is in widely scattered areas,
access 1o it is limited. The forest understory produces a
limited amount of forage. The forested areas are poorly
suited to transitory range following timber harvest.

Wildilife and fisheries

This map unit can provide good habitat for moose,
elk, and grizzly bear in summer and fall. It also can
provide good habitat for moose in winter in areas where
subalpine fir seedlings are in the forest understory. It
provides good security cover for mule deer, elk, and
moose. The major streams in the unit provide habitat for
trout.

34-3B—Mollic Cryoboralfs, glacial drift
substratum

This map unit is on moraines, Elevation ranges from
7,200 to 8,000 feet. The vegetation is lower subalpine
forest. The soilg formed in glacial drift.

Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys. Included
in this unit are alluvial fans, which are in areas where
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tributary streams enter the valleys, gently sloping flood
plains and terraces, which are along the larger streams
at the lower elevations, and smali lakes, ponds, seeps,
and bogs. The soils on the landforms have high water-
holding capacity, and the potential for surface runoff is
low.

Vegetation

The vegetation is dense lodgepole pine forest. The
understory is a thick mat of grouse whortleberry, blue
huckleberry, and twinflower.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
fir/twinflower is on north-facing slopes. A cogl, moist
climate and moderate timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 70 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Subalpine fir/Sitka alder and subalpine fir/
bluejoint are on moist or wet soils in draws, along
streams, and near seeps. Their productivity for timber is
higher than that of the major habitat types. Subalpine
fir'whitebark pine/grouse whortleberty is at the higher
elevations where regeneration of the forest is limited by
the climate. Its productivity for timber is lower than that
of the major habitat types.

Geology

These soils are underlain by glacial drift weathered
from volcanic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Cryoboralfs. They have a somewhat dark surface layer.
The similar soils have a light colored surface layer.
They are loamy-skeletal, mixed Typic Cryoboralfs. The
dominant and similar soils make up about 75 percent of
the unit.

Dissimilar soils and rock outcrop make up about 25
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts and Cryaquolls. The
Typic Cryochrepts formed in moderately coarse textured
glacial drift. Their productivity for timber is lower than
that of the dominant soils. The Cryaquolls are near
seeps. They are poorly drained, are fine textured, and
have low strength. The rock outcrop is in areas
throughout the unit.
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Representative Profile of the Soils

The dominant soils have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam.

Management

Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of tractors.

Roads

The material exposed on steep cutbanks during road
construction tends to slough. Unsurfaced roads are slick
when wet. Roads should not be built in wet areas.

Range

The forest understory produces a limited amount of
forage. Forage production increases following timber
harvest. The forested areas are moderately suited to
transitory range.

Wildlife and fisheries

This map unit can provide good habitat for elk and
moose in summer and fall. It also can provide good
habitat for moose in winter in areas where subalpine fir
seedlings are in the forest understory. It provides good
security cover for mule deer, elk, and moose. The major
streams in the unit provide habitat for trout; however, if
erosion occurs, this habitat can be damaged by
sedimentation.

34-4B—Typic Cryoboralfs, glacial drift
substratum

This map unit is on moraines. Elevation ranges from
7,000 to 7,800 feet. The vegetation consists of lower
subalpine forest. The soils formed in glacial drift.

Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys and
basins. Included in this unit are alluvial fans, which are
in areas where tributary streams enter the valleys,
gently sloping flood plains and terraces, which are
along the larger streams at the lower elevations, and
some small lakes, ponds, and bogs. The soils on the
landforms have high water-holding capacity, and the
potential for surface runoff is low.
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Vegetation

The vegetation is dense lodgepole pine forest and
scattered areas of mountain meadows. The forest
understory is a thick mat of grouse whortleberry and
blue huckleberry with some twinflower.

Habitat Types

Subalpine fir/grouse whortleberry, subalpine fir/blue
huckleberry, and subalpine firtwinflower are the major
habitat types. Subalpine fir/twinflower is on cool, moist
aspects. A cool, moist climate and moderate timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 80 percent of
the unit.

Dissimilar habitat types are in about 20 percent of
the unit. ldaho fescue/bearded wheatgrass is in the
mountain meadows. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. its productivity
for timber is lower than that of the major habitat types.
Subalpine fir and spruce habitat types are associated
with the wet soils adjacent to lakes, ponds, and bogs.
Their productivity for timber is higher than that of the
major habitat types.

Geology

These soils are underlain by glacial drift weathered
tfrom sandstone, shale, and volcanic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured-
surface layer and an accumulation of clay in the
subsoil. The content of rounded rock fragments in the
subsoil ranges from 20 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoboralfs. They have a light colored surface layer and
a 35 to 50 percent content of rock fragments in the
subsoil. The similar soils have a dark surface layer or a
20 to 35 percent content of rock fragments in the
subsoil. They are loamy-skeletal, mixed Mollic
Cryoboralfs and fine-loamy, mixed Typic Cryoboralfs.
The dominant and similar soils make up about 90
percent of the unit.

Dissimilar soils make up about 10 percent of the unit.
They are Aquic Cryoboralfs and fine-loamy, mixed Argic
Cryaborolls. The Aquic Cryohoralfs are near seeps and
in depressions. They are somewhat poorly drained and
have low strength. The Argic Cryoborolls have a dark
surface layer and are in meadows.

Representative Profile of the Soils

The dominant soils have a surface layer of very pale
brown gravelly loam about 7 inches thick. The upper
part of the subsoil is pale brown cobbly loam about 29
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inches thick. The lower part is about 13 inches of pale
brown very stony loam and very stony clay loam. The
substratum to a depth of 60 inches or more is very pale
brown very stony loam.

Management
Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of fractors.

Roads

The material exposed on steep cutbanks during road
construction tends to slough. Unsurfaced roads are slick
when wet.

Range

The forest understory produces a limited amount of
forage. Forage production increases following timber
harvest. The forested areas are moderately suited to
transitory range.

Wildlife and fisheries

This map unit can provide good habitat for moose in
winter in areas where subalpine fir seedlings are in the
forest understory. It provides good security cover for
mule deer, elk, and moose. Streams within the unit
normally provide habitat for trout; however, if erosion

“ocecurs, this habitat can be damaged by sedimentation.

34-4C—Argic Cryoborolls-Argic Pachic
Cryoborolls complex, glacial drift
substratum

This map unit is on moraines. Elevation ranges from
6,800 to 7,800 feet. The vegetation consists of
mountain shrubland. The soils formed in glacial drift.

Landform

The dominant slopes have gradients of 5 to 20
percent. The moraines are hummocky deposits of
glacial drift on the bottom of U-shaped valleys and
basins. included in this unit are alluvial fans, which are
in areas where fributary streams enter the valleys, and
gently sloping flood plains and terraces, which are
along the larger streams at the lower elevations. The
soils on the landforms have high water-hoiding capacity,
and the potential for surface runoff is low.

Vegetation

The vegetation is mountain shrubland and scattered
areas of Douglas-fir forest or subalpine fir forest on
north-facing slopes and in swales. The mountain
shrubland has a dense canopy. of big sagebrush and an
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understory of Idaho fescue and bluebunch wheatgrass.
Douglas-fir seedlings invade the mountain shrubland in
places.

Habitat Types

Big sagebrush/ldaho fescue is the major habitat type.
Idaho fescue/bluebunch wheatgrass also is in this unit.
A warm, dry climate and moderate forage productivity
are associated with these habitat types in this unit.
These habitat types are in about 75 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Douglas-fir and subalpine fir habitat types are
on north-facing slopes and in swales. Douglas-fir/
snowberry is in about 50 percent of the delineations in
the Mill Creek area of the Absaroka Mountains.

Geology

These soils are underlain by glacial drift weathered
from sandstone, shale, and volcanic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rounded rock fragments in the
subsoil ranges from 0 to 35 percent. Soil properties
vary depending on the topography. Soils that have a
moderately thick, dark surface layer are on steep slopes
and ridges, whereas soils that have .a very thick, dark
surface layer are in depressions and on toe slopes and
benches. - ’

Map Unit Composition

The dominant soils are fine-loamy, mixed Argic
Cryoborolis and fine-loamy, mixed Argic Pachic
Cryoborolls.

The Argic Cryoborolls are on steep slopes and
ridges. They have a moderately fine textured subsoil.
The similar soils have a fine textured subsoil. They are
fine, mixed Argic Cryoborolls. These dominant and
similar soils make up about 40 percent of the unit.

The Argic Pachic Cryoborolls are in depressions and
on toe slopes and benches. They have a moderately
fine textured subsoil. The similar soils have a fine
textured subsoil. They are fine, mixed Argic Pachic
Cryoborolls. These dominant and similar soils make up
about 40 percent of the unit.

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

Dissimilar soils make up about 20 percent of the unit.
They are fine-loamy, mixed Typic Cryoboralfs or loamy-
skeletal, mixed Typic Cryoboralfs. They formed under
forest vegetation. They have a light colored surface
layer or have a 35 to 50 percent content . of rock
fragments in the subsoil.
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Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
pale brown and light yellowish brown clay loam about
22 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown gravelly clay loam.

The Argic Pachic Cryoborolls have a surface layer of
grayish brown silt loam about 9 inches thick. The
subsoil is brown clay loam about 19 inches thick. The
substratum to a depth of 60 inches or more is brown
and yellowish brown clay loam and loam.

Management

Timber

Most of the delineations of this map unit contain only
scattered stands of trees and are poorly suited to
woodland managed for timber. Delineations in the Mill
Creek area of the Absaroka Range contain more stands
of trees and are better suited to woodland managed for
timber.

Roads

The material exposed on steep cutbanks during road
construction tends to erode. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard.

Range

The average production for the potential native plant
communities is about 1,820 pounds per acre of air-dry
herbage in a normal year, The invasion of timothy into
some of the grassland can alter the grazing season and
affect utilization of the forage.

Wildlife and fisheries
This map unit can provide good habitat for mule deer

year round and for elk in fall. In places it can provide
good habitat for elk in winter.

35-1A—Dystric Cryochrepts-Rock outcrop
complex, cold, steep

This map. unit is on glaciated mountain slopes.
Elevation ranges from 7,800 to 8,500 feet. The
vegetation consists of upper subalpine forest. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are on the
lower sides and bottom of U-shaped valleys.
Avalanches frequently occur in this map unit. Included
in the unit are alluvial fans, which are in areas where
tributary streams enter the valleys, gently sloping flood
plains and terraces, which are along the larger streams
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at the lower elevations, and small lakes, ponds, and
bogs on the bottom of valleys. The soils on the
landforms have high water-holding capacity, and the
potential for surface runoff is low.

Vegetation

The vegetation is dominantly open-grown forest or
dense forest of stunted whitebark pine, subalpine fir,
and Engelmann spruce. Some dense lodgepole pine
forest is at the lower elevations of this unit. The forest
understory is a sparse mat of grouse whortleberry and
heartleaf arnica:

Habitat Types

Subalpine fir'whitebark pine/grouse whortleberry is
the major habitat type. Whitebark pine/subalpine fir also
is in this unit. A cold climate and low timber productivity
are associated with these habitat types. These habitat
types are in about 75 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/grouse whortleberry, subalpine fir/
blue huckleberry, and subalpine fir/heartleaf arnica are
at the lower elevations. Their productivity for timber is
higher than that of the major habitat type.

Geology

This map unit dominantly is underlain by glacial drift
weathered from granitic rocks. It is underlain by mica
schist in places. ) . : ’

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subrounded rock
fragments in the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Dystric
Cryochrepts. They have a light colored surface layer
and do not have an accumulation of clay in the subsoil.
The similar soils have a dark surface layer or an
accumulation of clay in the subsoil. They are loamy-
skeletal, mixed Typic Cryumbrepts and loamy-skeletal,
mixed Typic Cryoboralfs. The dominant and similar soils
make up about 70 percent of the unit.

The Rock outcrop is on the upper slopes. It makes
up about 15 percent of the unit.

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

Dissimilar soils make up about 15 percent of the unit.
They are loamy-skeletal, mixed Mollic Cryoboralfs and
Argic Cryaquolls. The Mollic Cryoboralfs are underlain
by mica schist. They have a moderately fine textured
subsoil. Their productivity for timber is higher than that
of the dominant soils. The Argic Cryaquolls are near
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lakes, ponds, and bogs. They are poorly drained and
have low strength.

Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray very gravelly loam about 4 inches thick.
The subsoil is light brownish gray very cobbly loam
about 8 inches thick. The substratum to a depth of 60
inches or more is light gray and white very cobbly loam.

Management
Timber

The potential annual production ranges from 16 to 32
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope affects the
operation of tractors. Regeneration of the forest is
limited by the harsh climate. Trees commonly are poorly
formed and can have spiral grain.

Roads

The material exposed on steep cutbanks during road
construction tends to ravel and is difficult to revegetate
because of the harsh climate and moisture stress.
Avalanches can increase the cost of maintaining the
roads.

Range
The forest understory produces a limited amount of

forage. The forested areas are poorly suited to-
transitory range following timber harvest.

Wildlife and fisheries

This map unit does not provide good habitat for mule
deer, elk, or moose. It does, however, provide good
security cover for mule deer, elk, and moose when the
trees in the stands are pole or sapling size. The major
streams in the unit provide habitat for trout.

35-1B—Argic Cryoborolls-Argic Pachic
Cryoborolls complex, glacial drift
substratum, steep

This map unit is on glaciated mountain slopes.
Elevation ranges from 6,500 to 7,500 feet. The
vegetation consists of mountain shrubland. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are on the
lower sides and bottom of U-shaped valleys. Included in
this unit are alluvial fans, which are in areas where
tributary streams enter the valleys, and gently sloping
flood plains and terraces, which are along the larger
streams at the lower elevations. The soils on the
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landforms have high water-holding capacity, and the
potential for surface runoff is low.

Vegetation

A few scattered areas of open-grown Douglas-fir and
limber pine are in the mountain shrubland. The
mountain shrubland has a variably dense canopy of low
sagebrush and an understory of bunchgrass, bluebunch
wheatgrass, and ldaho fescue. Douglas-fir seedlings
invade the mountain shrubland in places.

Habitat Types

Low sagebrush/ldaho fescue is the major habitat
type. Douglas-fir and limber pine habitat types also are
in this unit. They have an understory of bunchgrass. A
warm, dry climate and low forage productivity are
associated with these habitat types in this unit. These
habitat types are in about 80 percent of the unit.

Douglas-fir'snowberry, which is a dissimilar habitat
type, is in about 5 percent of the unit. It is in forested
areas along the boundaries of the delineation.

Geology

These soils are underlain by glacial drift weathered
from granitic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 35 to 60 percent. Soil properties vary
depending on the topography. Soils on mounds and
ridges have a dark surface layer that is thinner than that
of soils in depressions.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Argic
Cryoborolls and loamy-skeletal, mixed Argic Pachic
Cryoborolls.

The Argic Cryoborolls are on mounds and ridges.
They make up about 60 percent of the unit,

The Argic Pachic Cryoborolls are in depressions.
They make up about 20 percent of the unit.

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

Dissimilar soils and rock outcrop make up about 20
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryoborolls and loamy-skeletal,
mixed Pachic Cryoborolls. They do not have an
accumulation of clay in the subsoil. Their productivity for
timber is higher than that of the dominant soils. The
dissimilar soils and the rock outcrop are in areas
throughout the unit.
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Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of brown
joam about 10 inches thick. The subsoil is pale brown
very gravelly sandy clay loam about 30 inches thick.
The substratum to a depth of 60 inches or more is light
yellowish brown very cobbly sandy loam.

The Argic Pachic Cryoborolls have a surface layer of
prown gravelly loam about 12 inches thick. The subsoil
is brown very gravelly loam about 6 inches thick. The
substratum to a depth of 60 inches or more is brown,
yellowish brown, and light yellowish brown very cobbly
sandy loam and very stony sandy loam.

Management
Timber

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

Roads

The material exposed on steep cutbanks during road
construction tends 1o ravel and erode.
Range

The average production for the potential native plant
communities is about 800 pounds per acre of air-dry
herbage in a normal year. The soils in swales and
depressions have higher productivity than those in the
higher areas. The slope and insufficient water for
livestock are moderate limitations affecting range.
Livestock tend to gather in the less sloping areas.
Building drift fences, herding, and locating salting
facilities away from the water help to overcome these
limitations.

Wildlife and fisheries

This map unit can provide good habitat for elk in fall
and winter, for bighorn sheep in winter, for grizzly bear
in spring, and for mule deer year round. It also can
provide good habitat for blue grouse in spring and

summer,

35-1C—Typic Cryochrepts, glacial drift
substraturn, steep

This map unit is on glaciated mountain slopes.
Elevation ranges from 6,800 to 7,800 feet. The
vegetation consists of lower subalpine forest. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are on the
lower sides and bottom of U-shaped valleys. Included in
this unit are alluvial fans, which are in areas where
tributary streams enter the valleys, gently sloping flood
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plains and terraces, which are along the larger streams
at the lower elevations, and small lakes, ponds, and
bogs on the bottom of valleys. The soils on the
landforms have high water-holding capacity, and the
potential for surface runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory is a thick mat of grouse whortleberry,
blue huckleberry, and twinflower.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
firitwinflower is on north-facing slopes. A cool, moist
climate and moderate timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 70 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Subalpine fir/Sitka alder and subalpine fir/
bluejoint are along small lakes, ponds, and bogs. Their
productivity for timber is higher than that of the major
habitat types. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. Its productivity
for timber is lower than that of the major habitat types.

Geology

These soils are underlain by glacial drift weathered
from granitic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subrounded rock
fragments in the subsoil ranges from 25 to 60 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They have a 35 to 60 percent content of
rock fragments in the subsoil. The similar soils have a
25 to 35 percent content of rock fragments in the
subsoil. They are coarse-loamy, mixed Typic
Cryochrepts. The dominant and similar soils make up
about 85 percent of the unit.

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are Argiaquic
Cryoborolls and Aquic Cryoboralfs. They are in
depressions and near small lakes, ponds, and bogs.
They are somewhat poorly drained and have low
strength. The rock outcrop is in areas throughout the
unit.

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
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thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam.

Management
Timber :

The potential annual production ranges from 33 to 63
cubic feet per acre. The slope limits the operation of
tractors. Regeneration of the forest is limited by
moisture stress.

Roads

The material exposed on steep cutbanks during road
construction tends to erode and ravel.
Range

The forest understory produces a limited amount of
forage. The forested areas are poorly suited to
transitory forage following timber harvest.

Wildlife and fisheries

This map unit does not provide good habitat for mule
deer, elk, or moose. It does, however, provide good
security cover for mule deer, elk, and moose. The major
streams in the unit provide habitat for trout.

35-2C—Mollic Cryoboralfs-Argic Cryoborolls

association, steep

This map unit is on glaciated mountain slopes.
Elevation ranges from 6,800 to 7,800 feet. The
vegetation consists of lower subalpine forest and
mountain meadows. The soils formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are on the
lower sides and bottom of U-shaped valleys. Included in
this unit are alluvial fans, which are in areas where
tributary streams enter the valleys, gently sloping fiood
plains and terraces, which are along the larger streams
at the lower elevations, and small lakes, ponds, and
bogs on the bottom of valleys. The landforms have a
moderate risk of landslides. The soils on the landforms
have high water-holding capacity, and the potential for
surface runoff is low.

Vegetation
The vegetation in the forested areas is dominantly
lodgepole pine. The understory is a thick mat of grouse
whortleberry and blue huckleberry. The vegetation in
the mountain meadows includes bearded wheatgrass,
mountain brome, timber oatgrass, and many forbs.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types in forested
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areas. The subalpine firfheartleaf arnica, subalpine fir/
pinegrass, and subalpine fir/virginsbower habitat types
also are in this unit. These habitat types are in about 55
percent of the unit. [daho fescue/bearded wheatgrass is
the major habitat type in the mountain meadows. This
habitat type is in about 20 percent of the unit. A cool,
moist climate and moderate timber and forage
productivity are associated with these habitat types’in
this unit.

Dissimilar habitat types are in about 20 percent of
the unit. Subalpine fir/Sitka alder is in moist areas in
depressions or around small [akes, ponds, and bogs. Its
productivity for timber is higher than that of the major
habitat types. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. Its productivity
for timber is lower than that of the major habitat types.

Geology

These soils are underlain by glacial drift weathered
from limestone, sandstone, and shale.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 20 to 50 percent. Soil
properties vary depending on the vegetation. Soils that
formed under forest have a somewhat dark surface
layer, whereas soils that formed under meadows have a
dark surface layer. \

Map Unit Composition

The dominant soils are fine-loamy, mixed Mollic
Cryoboralfs and fine-loamy, mixed Argic Cryoborolls.

The Mollic Cryoboralfs are in the forested areas.
They have a somewhat dark surface layer and a 20 to
35 percent content of rock fragments in the subsoil. The
similar soils have a light colored surface layer or have a
35 to 50 percent content of rock fragments in the
subsoil. They are fine-loamy, mixed Typic Cryoboralfs
and loamy-skeletal, mixed Mollic Cryoboralfs. These
dominant and similar soils make up about 50 percent of
the unit.

The Argic Cryoborolls are in the meadows. They
have a dark surface layer and a 20 to 35 percent
content of rock fragments in the subsoil. The similar
s0ils have a very thick, dark surface layer or have a 35
to 50 percent content of rock fragments in the subsoil.
They are loamy-skeletal, mixed Argic Pachic
Cryaborolls. These dominant and similar soils make up
about 35 percent of the unit.

The components of this unit were not mapped
separately because it was not necessary to do so-to
meet the survey objectives.

Dissimilar soils and rock outcrop make up about 15
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percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts and Cryaquolls. The
Typic Cryochrepts formed in moderately coarse textured
glacial drift. Their productivity for timber is lower than
that of the dominant soils. The Cryaquolls are in wet
meadows or near small lakes, ponds, or bogs. They are
poorly drained and have low strength. The rock outcrop
is in areas throughout the unit.

Representative Profile of the Soils

The Mollic Cryoboralfs have a surface layer of light
brownish gray silt loam about 12 inches thick. The
upper part of the subsoil is light brownish gray clay
loam about 14 inches thick. The lower part to a depth of
60 inches or more is light yellowish brown and pale
brown sandy clay loam and gravelly clay loam.

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
pale brown and light yellowish brown clay loam about
22 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown gravelly clay loam.

Management

Timber

The potential annual production in forested areas is
57 to 67 cubic feet per acre. Timber productivity in the
map unit is limited by the mountain meadows. The
slope limits the operation of tractors. The forest
vegetation helps to stabilize the slope. Timber harvest
can increase the risk of landslides.
Roads

The slope increases the amount of material
excavated during road construction. The material
exposed on steep cutbanks during road construction
tends to slough and erode. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard. The risk of landslides occurring is moderate
because of the roads. The stability of the slope should
be evaluated before the roads are built.

Range

The mountain meadows are in about 20 percent of
the unit but produce more than 90 percent of the
forage. Because the forage is in widely scattered areas,
however, access to it is limited. The average production
for the potential native plant communities in the
mountain meadows is about 2,225 pounds per acre of
air-dry herbage in a normal year. The invasion of
timothy into some of the grassland can alter the grazing
season and affect utilization of the forage. The forest
understory produces a limited amount of forage. Forage
production increases following timber harvest. The
forested areas are moderately suited to transitory
range. Because of the slope, access to forage is
Mmoderately limited in the forested areas. The soils in
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the mountain meadows have low strength when they
are wet. Delaying grazing until the soils have dried out
helps to prevent the damage caused by trampling.

Wildlife and fisheries

This map unit can provide good habitat for elk,
moose, and grizzly bear in summer and fali. It also can
provide good habitat for moose in winter in areas where
subalpine fir seedlings are in the forest understory. It
provides good security cover for mule deer, elk, and
moose. If the soils in this unit are subject to erosion, the
eroded sediment can damage the habitat of fish.

35-3A—Mollic Cryoboralfs-Rock outcrop
complex, cold

This map unit is on glaciated mountain slopes.
Elevation ranges from 7,800 to 8,500 feet. The
vegetation consists of upper subalpine forest and
mountain meadows. The soils formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are on the
lower sides and bottom of U-shaped valleys. Included in
this unit are alluvial fans, which are in areas where
tributary streams enter the valleys, gently sloping flood
plains and terraces, which are along the larger streams
at the lower elevations, and small lakes, ponds, and
bogs on the bottom of valleys. The landforms have a
moderate risk of landslides. The soils on the landforms
have high water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The vegetation in the forested areas is an open-
grown forest or dense forest of stunted whitebark pine,
subalpine fir, and Engelmann spruce. The forest
understory is a mat of grouse whortleberry and
heartleaf arnica. The vegetation in the mountain
meadows includes tufted hairgrass, Idaho fescue, and
sedges.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type in forested areas. Whitebark
pine/subalpine fir also is in the forested areas. These
habitat types are in about 60 percent of the unit. [daho
fescue/tufted hairgrass is the major habitat type in the
mountain meadows. This habitat type is in about 15
percent of the unit. A cold climate, low timber
productivity, and high forage productivity are associated
with these habitat types in this unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/blue huckleberry and subalpine
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fir/grouse whortleberry are at the lower elevations.
Subalpine fir/heartleaf arnica is in scattered areas
throughout the subalpine fir/whitebark pine/grouse
whortleberry habitat type. The productivity of dissimilar
habitat types for timber is higher than that of the major
habitat types.

Geology

This map unit is underlain by glacial drift weathered
from volcanic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subscil ranges from 10 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Cryoboralfs. They have a somewhat dark surface layer
and a 35 to 50 percent content of rock fragments in the
subsoil. The similar soils have a lighter colored surface
layer or have a 10 to 35 percent content of rock
fragments in the subsoil. They are fine-loamy, mixed
Typic Cryoboralfs and fine-loamy, mixed Mollic
Cryoboralfs. The dominant and similar soils make up
about 75 percent of the unit.

The Rock outcrop is in areas throughout this map
unit..It makes up about 15 percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed Typic Cryochrepts and
fine-loamy, mixed Argic Cryoborolls. The Typic
Cryochrepts formed in moderately coarse textured
glacial drift. Their productivity for timber is lower than
that of the dominant soils. The Argic Cryoborolls have a
dark surface layer. They are in the meadows.

Representative Profile of the Soils

The Moliic Cryoboralfs have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam,

Management
Timber

The potential annual production in forested areas is

16 to 50 cubic feet per acre. Timber productivity in the
map unit is limited by the mountain meadows and the
Rock outcrop. The slope affects the operation of
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tractors. Regeneration of the forest is limited by the
harsh climate. Trees commonly are poorly formed and
can have spiral grain. The forest vegetation helps to
stabilize the slope. Timber harvest can increase the risk
of landslides.

Roads

The slope increases the amount of material
excavated during road construction. The risk of
landslides occurring is moderate because of the roads.
The stability of the slope should be evaluated before
the roads are built. Unsurfaced roads are slick when
wet. The material exposed during road construction is
difficult to revegetate because of the harsh climate.
Range

The mountain meadows are in about 15 percent of
the unit but produce more than 90 percent of the
available forage. Because the forage is in widely
scattered areas and because of the slope, however,
access to the forage is limited. The average production
for the potential native plant communities in the
mountain meadows is about 1,360 pounds per acre of
air-dry herbage in a normal year. The forest understory
produces a limited amount of forage. The forested
areas are poorly suited to transitory range following
timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for elk,
moose, and grizzly bear in summer and fall. It provides
good security cover for mule deer, elk, and moose. The
major streams in the unit provide habitat for trout.

35-3B—Mollic Cryoboralfs, glacial drift
substratum, steep

This map unit is on glaciated mountain slopes.
Elevation ranges from 7,200 to 8,000 feet. The
vegetation consists of lower subalpine forest. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are hummocky
deposits of glacial drift on the lower sides and bottom of
U-shaped valleys. Avalanches occasionally occur in this
unit. Included in the unit are alluvial fans, which are in
areas where tributary streams enter the valleys, gently
sloping flood plains and terraces, which are along the
larger streams at the lower elevations, and small lakes,
ponds, and bogs on the bottom of valleys. The
landforms have a moderate risk of landslides. The soils
on the landforms have high water-holding capacity, and
the potential for surface runoff is low.
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Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory is a thick mat of grouse whortleberry,
blue huckleberry, and twinflower.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
firtwinflower is on north-facing slopes. A cool, moist
climate and moderate timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 70 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Subalpine fir/Sitka alder and subalpine fir/
bluejoint are along streams and near small lakes,
ponds, and bogs. Their productivity for timber is higher
than that of the major habitat types. Subalpine fir/
whitebark pine/grouse whortleberry is at the higher
elevations. Its productivity for timber is lower than that
of the major habitat types.

Geology

These soils are underlain by glacial drift weathered
from volcanic rocks.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of subrounded rock fragments in
the subsoil ranges from 10 to 50 percent,

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Cryoboralfs. They have a somewhat dark surface layer.
The content of rock fragments in the subsoil ranges
from 35 to 50 percent, The similar soils have a light
colored surface layer or a 10 to 35 percent content of
rock fragments in the subsoil. They are loamy-skeletal,
mixed Typic Cryoboralfs or fine-loamy, mixed Mollic
Cryoboralfs. The dominant and similar soils make up
about 75 percent of the unit.

Dissimilar soils and rock outcrop make up about 25
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts and Cryaquolls. The
Typic Cryochrepts formed in moderately coarse textured
glacial drift, Their productivity for timber is iower than
that of the dominant soils. The Cryaquolls are near
lakes, ponds, and bogs. They are poorly drained and
have low strength. The rock outcrop is in areas
throughout the unit.

Representative Profile of the Soils

The dominant soils have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
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cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam.

Management
Timber

The potential annual production ranges from 49 to 81
cubic feet per acre. The slope limits the operation of
tractors. The forest vegetation helps to stabilize the
slope. Timber harvest can increase the risk of
landslides.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. Roads should not
be built in wet areas. The slope increases the amount
of material excavated during road construction. The
material exposed on steep cutbanks during road
construction tends to slough. Avalanches can increase
the cost of maintaining the roads. Unsurfaced roads are
slick when wet.

Range

The forest understory produces a limited amount of
forage. Forage production increases following timber
harvest. The forested areas are moderately suited to
transitory range. Because of the slope, access to forage
is moderately limited. '

Wildlife and fisheries

This map unit can provide good habitat for elk and
moose in summer and fall. It also can provide good
habitat for moose in winter in areas where subalpine fir
seedlings are in the forest understory. It provides good
security cover for mule deer, elk, and moose. The major
streams in the unit provide habitat for trout; however, if
erosion occurs, this habitat can be damaged by
sedimentation.

35-4C—Argic Cryoborolis-Argic Pachic
Cryoborolls complex, glacial drift
substratum, moist, steep

This map unit is on glaciated mountain slopes.
Elevation ranges from 6,800 to 7,800 feet. The
vegetation consists of mountain shrubland. The soils
formed in glacial drift.

Landform

The dominant slopes have gradients of 45 to 70
percent. The glaciated mountain slopes are hummocky
deposits of glacial drift on the lower sides and bottom of
U-shaped valleys. Included in this unit are alluvial fans,
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which are in areas where tributary streams enter the
valleys, and gently sloping flood plains and terraces,
which are along the larger streams at the lower
elevations. The soils on the landforms have high water-
holding capacity, and the potential for surface runoff is
low.

Vegetation

The vegetation is open-grown forest or dense stands
of big sagebrush. The understory is dominated by Idaho
fescue and bluebunch wheatgrass. Douglas-fir
seedlings invade the mountain shrubland in places.
Scattered areas of dense forest are on north-facing
slopes.

Habitat Types

Big sagebrush/ldaho fescue is the major habitat type.
ldaho fescue/bluebunch wheatgrass and Douglas-fir
habitat types also are in this unit. They have an
understory of bunchgrass. A warm climate and
moderate forage productivity are associated with these
habitat types in this unit. These habitat types are in
about 70 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Douglas-fir/'snowberry and subalpine fir/blue
huckleberry are on the north-facing slopes of dense
forest. Dense Douglas-fir forest is in about 50 percent
of the delineations in the Mill Creek area of the
Absaroka Range.

Geology

These soils are underlain by glacial drift weathered
from interbedded sandstone and shale and some
volcanic rock.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The cantent of rounded rock fragments in the
subsoil ranges from 0 to 25 percent. Soil properties
vary depending on the topography. Soils that have a
moderately thick, dark surface layer are on the steeper
slopes and ridges, whereas soils that have a very thick,
dark surface layer are in depressions and on toe slopes
and benches.

Map Unit Composition

The dominant soils are fine-loamy, mixed Argic
Cryoborolls and fine-loamy, mixed Argic Pachic
Cryoborolls.

The Argic Cryoborolls are on the steeper slopes and
ridges. They have a moderately fine textured subsoil.
The similar soils have a fine textured subsoil. They are
fine, mixed Argic Cryoborolls. These dominant and
similar soils make up about 50 percent of the unit.

The Argic Pachic Cryoborolls are on toe slopes and
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benches. They have a moderately fine textured subsoil.
The similar soils have a fine textured subsoil. They are
fine, mixed Argic Pachic Cryoborolls. These dominant

and similar soils make up about 30 percent of the unit.

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

Dissimilar soils and rock outcrop make up about 20
percent of the unit. The dissimilar soils are fine-loamy,
mixed Typic Cryoboralfs. They have a light colored
surface layer. They are in areas of dense forest. The
rock outcrop is in areas throughout the unit.

Representative Profile of the Soils

The dominant Argic Cryoborolls have a surface layer
of grayish brown silt loam about 10 inches thick. The
subsoil is pale brown and light yellowish brown clay
loam about 22 inches thick. The substratum to a depth
of 60 inches or more is light yellowish brown graveliy
clay loam.

The dominant Argic Pachic Cryoborolis have a
surface layer of grayish brown silt loam about 9 inches
thick. The subsoit is brown clay loam about 19 inches
thick. The substratum to a depth of 60 inches or more is
yellowish brown loam.

Management
Timber

This map unit contains only scattered stands of trees.
It is poorly suited to woodland managed for timber.
Delineations in the Mill Creek area of the Absaroka
Range contain more stands of trees and are better
suited to woodland managed for timber.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. The slope
increases the amount of material excavated during road
construction. The material exposed on steep cutbanks
during road construction tends to erode. If unsurfaced
roads are traveled when the soils are wet, the formation
of ruts is a hazard.

Range

The average production for the potential native plant
communities is about 1,820 pounds per acre of air-dry
herbage in a normal year. The slope and insufficient
water for livestock are moderate limitations affecting
range. Building drift fences, herding, and locating salting
facilities away from the water help to overcome these
limitations. The invasion of timothy into some of the
grassland can alter the grazing season and affect
utilization of the forage. The densely forested areas
produce some forage and are moderately suited to
transitory range.
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wildlife and fisheries

This map unit can provide good habitat for elk in fall
and winter and for mule deer year round.

46-1B—Typic Argiborolls and Aridic
Argiborolls, moderately coarse textured
substratum

This map unit is on terraces. Elevation ranges from
5,200 to 6,400 feet. The vegetation consists of
mountain shrubland. The soils formed in glacial
outwash and aliuvial deposits.

Landform

The dominant slopes have gradients of 0 to 10
percent. The terraces are in large valley bottoms
adjacent to major streams and rivers. Old, braided
stream courses may be in areas of the larger terraces.
The soils on the landforms have high water-holding
capacity, and the potential for surface runoff is low.

Vegetation

The vegetation dominantly is sparse to dense stands
of big sagebrush that have a grassy understory. The
height of the sagebrush dominantly ranges from 15 to
24 inches, but in a few areas it is more than 30 inches.
The understory is dominated by bluebunch wheatgrass,
junegrass, and green needlegrass. Douglas-fir
seedlings invade the mountain shrubland in some
places. Scattered areas of open-grown Douglas-fir
forest are in other places.

Habitat Types

Big sagebrush/bluebunch wheatgrass is the major
habitat type. Douglas-fir and limber pine habitat types
also are in this unit. They have an understory of
bunchgrass. A warm, dry climate and low or moderate
forage productivity are associated with these habitat
types in this unit. These habitat types are in about 75
percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Idaho fescue/bluebunch wheatgrass and big
sagebrush/ldaho fescue are in abandoned stream
courses at the higher elevations. Their productivity for
forage is higher than that of the major habitat types.

Geology
These soils are underlain by glacial outwash and
alluvial deposits weathered from granitic rocks.
Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
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subsoil. The content of rock fragments in the subsoil
ranges from 35 to 65 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Argiborolls and loamy-skeletal, mixed Aridic Argiborolls.

The Typic Argiborolls are in areas where the average
annual precipitation is more than 10 inches.

The Aridic Argiborolls are in areas where the average
annual precipitation is about 10 inches.

Delineations of this map unit can include both of the
dominant soils, or they can include only one of the
soils.

Dissimilar soils make up about 15 percent of the unit.
They are loamy-skeletal, mixed Pachic Argiborolls and
loamy-skeletal, mixed Typic Haploborolls. The Pachic
Argiborolls are in swales, along old drainageways, and
in alluvial deposits. They have a thicker surface layer
than that of the dominant soils and their productivity for
forage is higher. The Typic Haploborolls are on
benches. They have a gravelly surface layer. They do
not have an accumulation of clay in the subsoil. Their
productivity for forage is lower than that of the dominant
soils.

Representative Profile of the Soils

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly loam.

The Aridic Argiborolls have a surface layer of brown
jloam about 9 inches thick. The subsoil is pale brown
very gravelly loam about 17 inches thick. The
substratum to a depth of 60 inches or more is pale
brown very gravelly sandy loam.

Management
Timber
This map unit contains only scattered stands of trees.
It is poorly suited to woodiand managed for timber.
Roads

Unsurfaced roads are rough and difficult to blade
because of large stones.
Range

The average production for the potential native plant
communities is about 800 to 1,500 pounds per acre of
air-dry herbage in a normal year. Productivity is highest
in the western half of the survey area where the
average annual precipitation is highest. In places
controlling the sagebrush improves production of
desirable forage plants and access to forage.
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Insufficient water for livestock limits the distribution of
livestock.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
and elk in winter and for blue grouse in spring. It also
can provide habitat for grizzly bear in spring in the
eastern half of the survey area. The major streams in
the unit provide habitat for trout; however, if erosion
occurs, this habitat can be damaged by sedimentation,

46-2A—Typic Argiborolls and Aridic
Argiborolls, medium and moderately fine
textured substratum

This map unit is on terraces. Elevation ranges from
6,500 to 7,500 feet. The vegetation consists of
mountain grassland and mountain shrubland. The soils
formed in glacial outwash and alluvial deposits.

Landform

The dominant slopes have gradients of 0 to 10
percent. The terraces are in large valley bottoms
adjacent to major streams and rivers. Old, braided
stream courses may be in areas of the larger terraces.
The soils on the landforms have high water-holding
capacity, and the potential for surface runoff is low.

Vegetation

The vegetation in the mountain grassland includes
Idaho fescue, bluebunch wheatgrass, junegrass, and
western needlegrass. The mountain shrubland has a
canopy of big sagebrush and an understory dominated
by Idaho fescue. Scattered areas of Douglas-fir forest
or limber pine forest are in this map unit. Douglas-fir
seedlings invade the mountain grassland and mountain
shrubland in places.

Habitat Types

ldaho fescue/bluebunch wheatgrass and big
sagebrush/ldaho fescue are the major habitat types.
Douglas-fir and limber pine habitat types also are in this
unit. They have an understory of bunchgrass. A warm,
dry climate and moderate forage productivity are
associated with these habitat types in this unit, These
habitat types are in about 75 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Douglas-fir and subalpine fir habitat types are
in densely forested areas. They have a shrubby
understory. Idaho fescue/bearded wheatgrass is in
moist areas near the old, braided stream courses. Its
productivity for forage is higher than that of the major
habitat types.

Soil Survey

Geology

These soils are underlain by glacial outwash and
alluvial deposits weathered from sandstone, limestone,
and shale.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rounded and subrounded rock
fragments in the subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Argiborolls and loamy-skeletal, mixed Aridic Argiborolis.

The Typic Argiborolls are in areas where the average
annual precipitation is more than 10 inches.

The Aridic Argiborolls are in areas where the average
annual precipitation is less than 10 inches.

Delineations of this map unit can include both of the
dominant soils, or they can include only one of the
soils.

Dissimilar soils make up about 25 percent of the unit,
They are fine-loamy, mixed Aquic Argiborolls; loamy-
skeletal, mixed, frigid Typic Ustochrepts; and loamy-
skeletal, mixed Mollic Eutroboralfs. The Aquic
Argiborolls are in the old, braided stream courses. They
are somewhat poorly drained or have a thick, dark
surface layer. Their productivity for forage is higher than
that of the dominant soils. The Typic Ustochrepts and
Mollic Eutroboralfs are in areas of dense forest.

Representative Profile of the Soils

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly silt loam.

The Aridic Argiborolls have a surface layer of brown
loam about 9 inches thick. The subsoil is pale brown
very gravelly loam about 17 inches thick. The
substratum to a depth of 60 inches or more is pale
brown very gravelly ioam.

Management
Timber

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

Roads

The material exposed on steep cutbanks during road
construction tends to slough. Unsurfaced roads are slick
when wet.
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‘Range

The average production for the potential native plant
 communities is about 1,330 pounds per acre of air-dry
" herbage in a normal year. The invasion of timothy into
- gome of the grassland can alter the grazing season and
" affect utilization of the forage. In places controlling the

" gagebrush improves the production of desirable forage
plants and the access to forage. Insufficient water for
livestock limits the distribution of livestock.

" wildlife and fisheries

This map unit can provide good habitat for elk and
mule deer in winter and for grizzly bear in spring. It also
can provide good range for elk in winter at the lower
elevations. 1t provides good habitat for blue grouse in
spring. The major streams in the unit generally provide
habitat for trout; howevaer, if erosion occurs, this habitat
can be damaged by sedimentation.

46-3A—Typic Cryochrepts, obsidian sand
substratum

This map unit is on terraces. Elevation ranges from
6,600 to 7,000 feet. The vegetation consists of dense
lodgepole pine forest. The soils formed in glacial
outwash and alluvial deposits.

Landform

The dominant slopes have gradients of 0 to 10
percent. The terraces are in large valley bottorns above
the streams and rivers. Dry, braided stream courses
may be in areas of the larger terraces. The soils on the
landforms have high water-holding.capacity, and the
potential for surface runoff is low.

Vegetation

The vegetation is lodgepole pine forest and scattered
areas of mountain meadows. All age classes of
lodgepole pine are in the stands. The forest understory
is bitterbrush, pinegrass, and Idaho fescue.

Habitat Types

Lodgepole pine/bitterbrush is the major habitat type.
A cool climate, droughty soils, and low timber
Productivity are associated with this habitat type in this
unit. This habitat type is in about 80 percent of the unit.

Dissimilar habitat types are in about 20 percent of
* the unit. Subalpine fir/grouse whortleberry is in areas of
the finer textured soils. Its productivity for timber is
higher than that of the major habitat type. Idaho fescue/
bluebunch wheatgrass is in the mountain meadows.

Geology
These soils are underlain by glacial outwash and

51

alluvial deposits weathered from obsidian and rhyolite.
These deposits are coarse textured and contain
rounded pebbles and cobbles. The surface is mantled
by a thin layer of silty loess in places.

Characteristics of the Soils

The soils in this map unit have a moderately coarse
textured surface layer. The content of rock fragments in
the subsail ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are sandy-skeletal, siliceous
Typic Cryochrepts. They have an accumulation of clay
in the subsoil. The similar soils do not have an
accumulation of clay in the subsoil. They are sandy-
skeletal, siliceous Typic Cryorthents. The dominant and
similar soils make up about 90 percent of the unit.

Dissimilar soils make up about 10 percent of the unit.
They are loamy-skeletal, mixed Typic Cryorthents. They
formed in medium textured alluvial deposits. Their
productivity for timber is higher than that of the
dominant soils.

Representative Profile of the Soils

The dominant soils have a surface layer of pale
brown coarse sandy loam about 5 inches thick. The
subsoil is pale brown very gravelly coarse sandy loam
about 7 inches thick. The substratum to a depth of 60
inches or more is pale brown very gravelly loamy
coarse sand and very gravelly coarse sand.

Management
Timber

The potential annual production ranges from 23 to 45
cubic feet per acre. Regeneration of the forest is limited
by moisture stress. Soil productivity is dependent on the
finer textured surface layer since the subsoil is droughty
and infertile. Operating equipment can reduce
productivity because the surface layer is redistributed.

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained.
Range

The forest understory produces a limited amount of
forage. Forage production increases following timber
harvest. The forested areas are moderately suited to
transitory range.

Wildlife and fisheries
This map unit does not provide good habitat for mule
deer, elk, or moose. Grizzly bears are frequently in

areas of the unit because of its proximity to suitable
habitat.
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53-1A—Typic Cryoborolis-Argic Cryoborolis-
Rock outcrop association, south aspect

This map unit is on mountain slopes. Elevation
ranges from 6,800 to 7,800 feet. The vegetation
consists of mountain grassland and mountain
shribland. The soils formed in material weathered from
granitic rocks.

Landform

The dominant slopes have gradients of 10 to 45
percent. The mountain slopes are convex and have
narrow ridgetops. Seeps and springs are in
drainageways and on toe slopes. Some old deposits
from landslides are in the drainageways. The soils on
the Jandforms have high water-holding capacity, and the
potential for surface runoff is low.

Vegetation

The mountain grassland contains Idaho fescue,
bluebunch wheatgrass, junegrass, and western
needlegrass. The mountain shrubland has a canopy of
big sagebrush and an understory generally dominated
by ldaho fescue. Sticky geranium, bearded wheatgrass,
mountain brome, and timber oatgrass are in the
understory in moist areas. Scattered areas of open-
grown Douglas-fir forest are in this unit. Douglas-fir
seedlings invade the mountain grassland and mountain
shrubland in places.

Habitat Types

Idaho fescue/bluebunch wheatgrass and big
sagebrush/ldaho fescue are the major habitat types.
Limber pine and Douglas-fir habitat types also are in
this unit. They have an understory of bunchgrass. A
warm, dry climate and moderate forage productivity are
associated with these habitat types in this unit. These
habitat types are in about 60 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Idaho fescue/bearded wheatgrass is in areas
of the deeper soils and in moist areas. lis productivity
for forage is higher than that of the major habitat types.
Douglas-fir and subalpine fir habitat types are in
densely forested areas. They have an understory of
shrubs.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by sandstone, rhyolite, or diorite in places.

Characteristics of the Soils

The soils in this map unit have a moderately coarse
textured or medium textured surface layer. The content
of subangular rock fragments in the subsoil ranges from

Soil Survey

35 to 60 percent. Soil properties vary depending on the
topography. Soils on the steeper side slopes do not
have an accumulation of clay in the subsoil, whereas
soils on benches and in swales have an accumulation
of clay in the subsoil.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoborolls and loamy-skeletal, mixed Argic
Cryoborolls.

The Typic Cryoborolls are on the steeper side
slopes. They make up about 50 percent of the unit.

The Argic Cryoborolls are along drainageways and
on toe slopes. They have a dark surface layer. The
similar soils have a thicker or thinner, dark surface
layer. They are loamy-skeletal, mixed Argic Pachic
Cryoborolls and loamy-skeletal, mixed Mollic
Cryoboralfs. These dominant and similar soils make up
about 25 percent of the unit.

The Rock outcrop is on ridgetops. It makes up about
15 percent of the unit.

The components of this unit were not mapped
separately because it was not necessary to do so to
meet the survey objectives.

Dissimilar soils make up about 10 percent of the unit.
They are loamy-skeletal, mixed Typic Cryochrepts.
They are near ridgetops. They have a thin, dark surface
layer. Their productivity for forage is lower than that of
the dominant soils. :

Representative Profile of the Soils

The Typic Cryoborolls have a surface layer of dark
grayish brown sandy loam about 7 inches thick. The
upper part of the subsoil is dark grayish brown very
gravelly sandy loam about 9 inches thick. The lower
part is dark grayish brown very cobbly sandy loam
about 6 inches thick. The substratum to a depth of 60
inches or more is grayish brown very cobbly sandy
loam.

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is about 30
inches of pale brown sandy clay loam grading to very
gravelly sandy clay loam. The substratum to a depth of
60 inches or more is light yellowish brown very cobbly
sandy loam.

Management
Timber
This map unit contains only scattered stands of trees.
It is poorly suited to woodland managed for timber.
Roads ;
Hard rock limits excavation in places. Unsurfaced

roads are rough and difficult to blade because of large
stones.
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Range

The average production for the potential native plant
communities is about 1,330 pounds per acre of air-dry
herbage in a normal year. In places controlling the
sagebrush improves production of desirable forage
plants and access to forage. Insufficient water for
livestock limits livestock distribution.

wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer, fall, and winter, for elk in fall and winter,
and for grizzly bear in spring. It also can provide good
habitat for blue grouse in spring and good nesting
habitat for raptors that nest on cliffs. if the soils in this
unit are subject to erosion, the eroded sediment can
damage the habitat of fish.

53-1D—Typic Cryochrepts, mountain slopes

This map unit is on mountain slopes. Elevation
ranges from 6,100 to 7,800 feet. The vegetation
consists of lower subalpine forest. The soils formed in
material weathered from granitic rocks.

Landform

~ The dominant slopes have gradients of 10 to 45
percent. The mountain slopes are convex and have
narrow ridgetops. Seeps and springs are in
drainageways and on toe slopes. Some old deposits
from landslides are in the drainageways. The soils on

“the landforms have high water-holding capacity, and the
potential for surface runoff is low,

Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory is a dense mat of blue huckleberry,
grouse whortleberry, twinflower, and pinegrass.

Habitat Types

Subalpine fir/blue huckleberry and subalpine fir/
twinflower are the major habitat types. Subalpine fir/
pinegrass is on south-facing slopes. Subalpine fir/
grouse whortleberry also is in this unit. A cool, moist
climate and moderate timber productivity are associated
with these habitat types in this unit. Subalpine fir/Sitka
alder is in the drainageways or near the seeps. It is
associated with seasonally wet soils and moderate
timber productivity in this unit. These habitat types are
in about 85 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Douglas-fir habitat types are on the lower,
south-facing slopes, and subalpine fir/whitebark pine/
grouse whortleberry is at the higher elevations. Their
productivity for timber is lower than that of the major
habitat types.
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Geology

These soils dominantly are underfain by coarse
grained rocks, such as granite or gneiss. They are
underlain by sandstone, rhyolite, and diorite in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of subangular rock fragments
in the subsoil ranges from 35 to 65 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They have a light colored surface layer.
They make up about 75 percent of the unit.

Dissimilar soils and rock outcrop make up about 25
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryoboralfs and loamy-skeletal,
mixed Aquic Cryoboralfs. They are in drainageways and
on toe slopes. The Typic Cryoboralfs have a finer
textured subsoil than the dominant soils, Their
productivity for timber is higher than that of the
dominant soils. The Aquic Cryoboralfs have a
fluctuating water table. Landslides are associated with
these soils. The rock outcrop is on ridgetops.

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown extremely cobbly sandy loam.

Management
Timber

The potential annual production ranges from 53 to 69
cubic feet per acre. The terrain is well suited to the
operation of tractors,

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained. Roads
should not be buitt in wet areas.

Range
The forest understory produces a limited amount of
forage. Forage production increases following timber

harvest. The forested areas are moderately suited to
transitory range.

Wildlife and fisheties

This map unit can provide fair or good habitat for elk
and moose in summer and fall. It also can provide good
habitat for moose in winter in areas where subalpine fir
seedlings are in the forest understory. It provides good
security cover for mule deer, elk, and moose. The
streams in the unit generally provide habitat for trout;
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however, if erosion occurs, this habitat can be damaged
by sedimentation.

53-3A—Argic Cryoborolis-Argic Pachic
Cryoborolls association, mountain slopes

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,400 feet. The vegetation
consists of mountain grassland and mountain
shrubland. The soils formed in material weathered from
volcanic rocks.

Landform

The dominant slopes have gradients of 10 to 45
percent. The mountain slopes are convex and have
narrow ridgetops. Some old deposits from landslides
are in drainageways. The soils on the landforms have
high water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The mountain shrubland has a canopy of big
sagebrush and an understory generally dominated by
Idaho fescue and forbs. Sticky geranium, bearded
wheatgrass, mountain brome, and timber oatgrass are
in the understory in moist areas. The mountain
grassland contains Idaho fescue, bluebunch
wheatgrass, junegrass, western needlegrass, and
common forbs. Open-grown or dense stands of limber
pine, Douglas-fir, and lodgepole pine are in this unit.
Douglas-fir seedlings invade the mountain grassland
and mountain shrubland in places.

Habitat Types

Big sagebrush/idaho fescue and ldaho fescue/
bluebunch wheatgrass are the major habitat types.
Douglas-fir and limber pine habitat types also are in this
unit, They have an understory of bunchgrass. A warm,
dry climate and moderate forage productivity are
associated with these habitat types in this unit. These
habitat types are in about 75 percent of the unit,

Dissimilar habitat types are in about 15 percent of
the unit. Idaho fescue/bearded wheatgrass is in areas
of the deeper soils and on concave slopes that receive
runoff from the higher lying soils. Its productivity for
forage is higher than that of the major habitat types.
Subalpine fir and Douglas-fir habitat types are in the
dense stands of trees. They have an understory of
shrubs,

Geology

These soils are underlain by a repetitive sequence of
lava flows, mudflow breccias, and welded tuffs. Bedrock
varies in weathering resistance. The lava flows are
resistant to weathering. The tuffs weather rapidly.

Soil Survey

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and a 35 to 50 percent content of rock
fragments in the subsoil. Soil properties vary depending
on the topography. Soils that have a moderately thick,
dark surface layer are on convex slopes, benches, and
ridgetops, whereas soils that have a very thick, dark
surface layer are in swales, small valleys, and draws.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Argic
Cryoborolls and loamy-skeletal, mixed Argic Pachic
Cryoborolls.

The Argic Cryoborolls are on convex slopes,
benches, and ridgetops. They make up about 55
percent of the unit.

The Argic Pachic Cryoborolls are in swales, small
valleys, and draws. They make up about 30 percent of
the unit.

The components of this unit were not mapped
separately because it was not necessary to do so o
meet the survey objectives.

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Lithic Cryochrepts. They are near areas
of rock outcrop. They are shallow and are moderately
coarse textured. Their productivity for timber and forage
is lower than that of the dominant soils. The rock
outcrop is on ridgetops and the upper slopes.

Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is about 30
inches of pale brown clay loam grading to very gravelly
clay loam. The substratum to a depth of 60 inches or
more is light yellowish brown very cobbly loam.

The Argic Pachic Cryoborolis have a surface layer of
brown gravelly loam about 12 inches thick. The subsoil
is brown very gravelly silty clay loam about 6 inches
thick. The substratum to a depth of 50 inches or more is
brown, yellowish brown, and light yellowish brown very
cobbly sandy loam and very stony sandy loam.

Management
Timber

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

Roads

This map unit is suitable as a site for roads that are
properly located, constructed, and maintained.
Unsurfaced roads are slick when wet.
Range

The average production for the potential native plant
communities is about 1,988 pounds per acre of air-dry
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_ herbage in & normal year. The invasion of timothy into
some of the grassland can alter the grazing season and
© affect utilization of the forage. Insufficient water for
livestock is a limitation. Controlling the sagebrush
improves production of desirable forage plants and
access to forage.

wildlife and fisheries

This map unit can provide good habitat for mule deer
and elk in fall and winter and for grizzly bear in spring.
It also can provide good habitat for blue grouse in
spring and summer and good nesting habitat for raptors
that nest on cliffs.

53-3B—Mollic Cryoboralfs-Argic Cryoborolls
association, mountain slopes

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,800 feet. The vegetation
consists of lower subalpine forest and dense Douglas-fir
forest. The soils formed in material weathered from
volcanic rocks.

Landform

The dominant slopes have gradients of 10 to 45
percent. The mountain slopes are convex and have
narrow ridgetops. Seeps and springs are in some areas.
The soils on the landforms have high water-holding
capacity, and the potential for surface runoff is low.

Vegetation

The vegetation on north-facing slopes is dense
lodgepole pine forest and that on south-facing slopes is
open-grown forest and dense Douglas-fir forest. On
north-facing slopes the forest understory is dominated
by shrubs. On south-facing slopes it is dominated by
shrubs or by grasses.

Habitat Types

Subalpine fir/grouse whortleberry, subalpine fir/blue
huckleberry, and subalpine fir/twinflower are the major
habitat types on north-facing slopes. Subalpine fir/
pinegrass and Douglas-fir habitat types also are on
north-facing slopes. They have a shrubby understory. A
cool, moist climate and moderate timber productivity are
associated with these habitat types in this unit. These
habitat types are in about 40 percent of the unit.
Douglas-fir/snowberry is on south-facing slopes. A
warm, moist climate and low timber productivity are
associated with this habitat type in this unit. This habitat
type is in about 40 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subalpine fir/'sweetscented bedstraw is in moist
areas. Its productivity for timber is higher than that of
the major habitat types. Douglas-fir habitat types are on
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south-facing slopes. They have an understory of
bunchgrass. Their productivity for timber is lower than
that of the major habitat types.

Geology

These soils are underlain by a repetitive sequence of
lava flows, mudflow breccias, and welded tuffs. This
bedrock varies in weathering resistance. The lava flows
are resistant to weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of angular rock fragments in
the subsoil ranges from 10 to 35 percent. Soil
properties vary depending on the vegetation. Soils that
formed under dense forest have a somewhat dark
surface layer, whereas soils that formed under open-
grown forest have a dark surface layer.

Map Unit Composition

The dominant soils are fine-loamy, mixed Mollic
Cryoboralfs and fine-loamy, mixed Argic Cryoborolls.

The Mollic Cryoboralfs are in areas of dense forest.
They have a somewhat dark surface layer. The similar
soils have a light colored surface layer. They are fine-
loamy, mixed Typic Cryoboralfs. These dominant and
similar soils make up about 50 percent of the unit.

The Argic Cryoborolls are in areas of open-grown

" forest. They have a dark surface layer. The similar soils

have a very thick, dark surface layer. They are fine-
loamy, mixed Argic Pachic Cryoborolls. These dominant’
and similar soils make up about 35 percent of the unit.

The components of this unit were not mapped
separately because it was not necessary to do so to
meet the survey objectives.

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are fine-loamy,
mixed Aquic Cryoboralfs or Cryaquolls. They are near
seeps or in depressions on north-facing slopes. They
are somewhat poorly drained and have low strength.
Their productivity for timber is higher than that of the
similar soils. The rock outcrop is on ridgetops and the
upper slopes.

Representative Profile of the Soils

The Mollic Cryoboralfs have a surface layer of light
brownish gray loam about 12 inches thick. The upper
part of the subsoil is light brownish gray clay loam
about 14 inches thick. The lower part is light yellowish
brown gravelly clay loam about 13 inches thick. The
substratum to a depth of 60 inches or more is pale
brown clay loam.

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
pale brown and light yellowish brown clay loam about
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22 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown gravelly clay loam.

Management
Timber

The potential annual production ranges from 54 to 90
cubic feet per acre on north-facing slopes and from 13
to 41 cubic feet per acre on south-facing slopes. The
terrain is well suited to the operation of tractors.
Regeneration of the forest is limited by moisture stress
and plant competition on south-facing slopes. The
understory vegetation competes vigorously with tree
seedlings for the limited available water. Natural
regeneration may occur only in years when seed
production is good and the amount of precipitation is
above average.

Roads

The material exposed on steep cutbanks during road
construction tends to slough and erode. If unsurfaced
roads are traveled when the soils are wet, the formation
of ruts is a hazard.

Range

The forest understory produces a limited amount of
forage. Forage production increases after timber
harvest. The forested areas are moderately suited to
transitory range. '

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer and fall and for elk in fall. It also can provide
good habitat for blue grouse in fall. it provides good
security cover for mule deer, elk, and moose. If the
soils in this unit are subject to erosion, the eroded
sediment can damage the habitat of fish.

53-3C—Mollic Cryoboralfs, mountain slopes

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,800 feet. The vegetation
consists of lower subalpine forest, The soils formed in
material weathered from volcanic rocks.

Landform

The dominant slopes have gradients of 10 to 45
percent. The mountain slopes are convex and have
narrow ridgetops. Seeps and springs are in places. The
soils on the landforms have high water-holding capacity,
and the potential for surface runoff is low.

Vegetation

The vegetation is dense lodgepole pine forest. The
forest understory is a dense mat of grouse whortleberry,
twinflower, and blue huckleberry.

Soil Survey

Habitat Types

Subalpine firtwinflower and subalpine fir/grouse
whortleberry are the major habitat types. Subalpine. fir/
blue huckleberry also is in this unit. A cool, moist
climate and moderate timber productivity are associated
with these habitat types. These habitat types are in
about 80 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subalpine fir/Sitka alder and subalpine fir/
bluejoint are in wet draws and near seeps. They are
associated with a cool, wet climate. Their productivity
for timber is higher than that of the major habitat types.
Douglas-fir'snowberry is at the lower elevations. it is
associated with a warm climate. Its productivity for
timber is lower than that of the major habitat types.

Geology
These soils dominantly are underlain by a repetitive
sequence of lava flows, mudflow breccias, and welded
tuffs. This bedrock varies in weathering resistance. The
lava flows are resistant to weathering. The tuffs weather
rapidly. The soils are underlain by granitic rocks in
places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of angular rock fragments in
the subsail ranges from 10 to 35 percent.

Map Unit Composition

The dominant soils are fine-loamy, mixed.Mollic
Cryoboralfs. They have a somewhat dark surface layer.
The similar soils have a light colored surface layer.
They are fine-loamy, mixed Typic Cryoboralfs. The
dominant and similar soils make up about 80 percent of
the unit.

Dissimilar soils and rock outcrop make up about 20
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Typic Cryochrepts; fine-loamy, mixed,
Argic Pachic Cryoborolls; fine-loamy, mixed Aquic
Cryoboralfs; and Cryaquolls. The Typic Cryochrepts are
underlain by granitic rocks. They are moderately coarse
textured. Their productivity for timber is lower than that
of the dominant soils. The Argic Pachic Cryoborolls,
Aquic Cryoboralfs, and Cryaquolls are in depressions
and near seeps. They are moderately well drained,
somewhat poorly drained, or poorly drained and have
low strength. Their productivity for timber is higher than
that of the dominant soils. The rock outcrop is on
ridgetops and the upper slopes.

Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray loam about 12 inches thick. The upper
part of the subsoil is light brownish gray clay loam
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about 14 inches thick. The lower part is light yellowish
brown gravelly clay loam about 13 inches thick. The
substratum to a depth of 60 inches or more is pale
brown clay loam.

Management

Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of tractors.

Roads

The material exposed on steep cutbanks during road
construction tends to slough and erode. If unsurfaced
roads are traveled when the soils are wet, the formation
of ruts is a hazard.
Range

The forest understory produces a limited amount of
forage. Forage production increases after timber
harvest. The forested areas are well suited to transitory
range.

Wildlife and fisheries

This map unit can provide good habitat for elk in
summer and fall and for moose in fall. It also can
provide good habitat for moose in winter in areas where
subalpine fir seedlings occur in the forest understory. It
provides good security cover for mule deer, elk, and
moose. The streams in the unit provide habitat for trout;
however, if erosion occurs, this habitat can be damaged
. by sedimentation.

54-1A-—--Typic Haploborolls-Typic
Ustochrepts-Rock outcrop complex,
mountain slopes, steep

This map unit is on mountain slopes. Elevation
ranges from 6,000 to 8,000 feet. The vegetation
consists of mountain grassland and mountain
shrubland: The soils formed in material weathered from
granitic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. The soils on the landforms have low
water-holding capacity, and surface runoff occurs when
snow melts. The runoff rapidly transports eroded soil to
the streams.

Vegetation

The mountain grassiand is dominated by Idaho
fescue, bluebunch wheatgrass, junegrass, western
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needlegrass, and common forbs. The mountain
shrubland is vegetated with sagebrush that has an
understory dominated by Idaho fescue and forbs.
Bluebunch wheatgrass and junegrass also are in this
unit. Scattered areas of open-grown Douglas-fir forest
are in the unit. Douglas-fir seedlings invade the
mountain grassland and mountain shrubland in places.

Habitat Types

ldaho fescue/bluebunch wheatgrass and big
sagebrush/ldaho fescue are the major habitat types.
Douglas-fir habitat types also are in this unit. They have
an understory of bunchgrass. A warm, dry ciimate and
moderate forage productivity are associated with these
habitat types in this map unit. These habitat types are
in about 70 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Idaho fescue/bearded wheatgrass is on moist
soils. Its productivity for forage is higher than that of the
major habitat types. Douglas-fir/snowberry and Douglas-
fir/pinegrass are in densely forested areas.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by sandstone, rhyolite, or diorite in places.

Characteristics of the Soils

The soils in this map unit have a medium textured or
moderately coarse textured surface layer. The content
of rock fragments in the subsoil ranges from 35 to 50
percent. Soil properties vary depending on the
topography. Soils that are on the lower slopes have a
dark surface layer, whereas soils that are on the upper
slopes near the Rock outcrop have a light colored
surface layer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Haploborolls and loamy-skeletal, mixed, frigid Typic
Ustochrepts.

The Typic Haploborolls are on the lower slopes. They
do not have an accumulation of clay in the subsoil. The
similar soils have an accumulation of ¢lay in the subsoil.
They are loamy-skeletal, mixed Aridic Argiborolls.
These dominant and similar soils make up about 45
percent of the unit.

The Typic Ustochrepts are on the upper slopes, near
the Rock outcrop. They are 20 to 40 inches deep over
bedrock. The similar soils are 4 to 20 inches deep over
bedrock. They are loamy-skeletal, mixed, frigid Lithic
Ustochrepts. These dominant and similar seoils make up
about 30 percent of the unit.

The Rock outcrop is on the upper slopes. It makes
up about 20 percent of the unit.
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The components of this unit are so intricately mixed
that it was not practical to map them separately at the
scale used.

Dissimilar soils make up about 5 percent of the unit.
They are loamy-skeletal, mixed Typic Eutroboralfs.
They are in areas of dense forest and are medium
textured. Their productivity for timber is higher than that
of the dominant soils.

Representative Profile of the Soils

The Typic Haploborolls have a surface layer of very
gravelly loam about 14 inches thick. The upper 9 inches
is dark grayish brown, and the lower 5 inches is brown.
The subsoil is light yellowish brown very gravelly sandy
loam about 10 inches thick. The substratum to a depth
of 60 inches or more is light yellowish brown very
gravelly sandy loam.

The Typic Ustochrepts have a surface layer of light
brownish gray gravelly sandy loam about 6 inches thick.
The upper part of the subsoil is brown very cobbly loam
about 2 inches thick. The lower part is yellowish red
very cobbly sandy clay loam about 11 inches thick. The
substratum is light reddish brown very stony sandy
loam. Granitic rock is at a depth of about 36 inches.

Management
Timber

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

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. The material exposed on steep
cutbanks during road construction tends to ravel and is
difficult to revegetate because of moisture stress.
Unsurfaced roads are rough and difficult to blade
because of large stones.

Range

The average production for the potential native plant
communities is about 1,330 pounds per acre of air-dry
herbage in a normal year. The slope severely limits
access to forage. Livestock tend to gather in the less
sloping areas. Building drift fences, herding, and
locating salting facilities away from water help to
overcome these limitations. Erosion is a hazard on trails
made by livestock. The forest understory produces a
limited amount of forage. Forage production increases
after timber harvest. The forested areas can be used for
transitory range.

Wildlife and fisheries

This map unit can provide good habitat for bighorn
sheep in winter, for mule deer in summer, fall, and
winter, and for elk in fall and winter. It also can provide

Soil Survey

good habitat for blue grouse in spring and summer and
good nesting habitat for raptors that nest on cliffs. If the
soils in this unit are subject to erosion, the eroded
sediment can damage the habitat of fish.

54-1B—Rock outcrop-Typic Cryochrepts-
Typic Cryoborolls complex, south aspect,
steep

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 8,000 feet. The vegetation
consists of open-grown forest at the lower elevations
and lower subalpine forest at the higher elevations. The
soils formed in material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. The soils on the landforms have low
water-holding capacity, and surface runoff occurs when
snow melts. The runoff rapidly transports eroded soil to
the streams.

Vegetation

The vegetation at the lower elevations and on south-
and west-facing slopes is mostly open-grown Douglas-
fir forest. Dense lodgepole pine forest is at the higher
elevations and on north- and east-facing slopes. The
forest understory is dominated by grasses and low-
growing shrubs. Scattered areas of mountain meadows
also are in this unit.

Habitat Types

Douglas-fir habitat types are at the lower elevations
and on south- and west-facing slopes. Subalpine fir
habitat types are at the higher elevations and on north-
and east-facing slopes. A warm, dry climate is
associated with the Douglas-fir habitat types and a cool,
dry climate with the subalpine fir habitat types in this
unit. Low timber productivity is associated with all of the
habitat types in this unit. These habitat types are in
about 45 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Idaho fescue/bluebunch wheatgrass and big
sagebrush/ldaho fescue are in the mountain meadows.
Subalpine fir/whitebark pine/grouse whortleberry is at
the higher elevations. Its productivity for timber is lower
than that of the major habitat types.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by sandstone, rhyolite, or diorite in places.
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Characteristics of the Soils

The soils in this map unit have a medium textured or
moderately coarse textured surface layer. The content
of rock fragments in the subsoil ranges from 35 to 50
percent. Soil properties vary depending on the
vegetation. Soils that formed under subalpine forest
have a light colored surface layer, whereas soils that
formed under open-grown forest or under mountain
meadows have a dark surface layer.

Map Unit Composition

The Rock outcrop is in areas throughout this map
unit. It makes up about 40 percent of the unit.

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts and loamy-skeletal, mixed Typic
Cryoborolls.

The Typic Cryochrepts are in areas of subalpine
forest. They are moderately coarse textured. The similar
soils have a coarse textured subsoil. They are sandy-
skeletal, mixed Typic Cryochrepts. These dominant and
similar soils make up about 35 percent of the unit.

The Typic Cryoborolls are in areas of open-grown
forest or in mountain meadows. They have a dark
surface layer. The similar soils have a very thick, dark
surface layer. They are loamy-skeletal, mixed Pachic
Cryoborolls. These dominant and similar soils make up
about 25 percent of the unit.

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

Representative Profile of the Soils

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam.

The Typic Cryoborolls have a surface layer of dark
grayish brown sandy loam about 7 inches thick. The
upper part of the subsoil is dark grayish brown very
gravelly sandy loam about 9 inches thick. The lower
part is dark grayish brown very cobbly sandy loam
about 6 inches thick. The substratum to a depth of 60
inches or more is grayish brown very cobbly sandy
loam.

Management
Timber

Potential annual production is 16 to 52 cubic feet per
acre in the subalpine forest and 16 to 26 cubic feet per
acre in the open-grown forest. Productivity in the map
unit is limited by the Rock outcrop. The Rock outcrop
limits the operation of tractors. Regeneration of the
forest is limited by plant competition. The understory
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vegetation competes vigorously with tree seedlings for
the limited available water. Natural regeneration may
occur only in years when seed production is good and
the amount of precipitation is above average.

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. The material exposed on steep
cutbanks during road construction tends to ravel and is
difficult to revegetate because of moisture stress.
Unsurfaced roads are rough and difficult to blade
because of large stones.

Range

The slope severely limits access by livestock.
Building drift fences, herding, and locating salting
facilities away from water help to overcome this
limitation. The forest understory produces a moderate
amount of forage. Productivity increases following
timber harvest. Erosion is a hazard on trails made by
livestock.

Wildlife and fisheries

This map unit can provide good habitat for elk in fall
and for mountain goats in winter. It also can provide
good habitat for blue grouse in spring and summer and
good nesting habitat for raptors that nest on cliffs. It
provides good security cover for mule deer, elk, and
moose. If the soils in this unit are subject to erosion, the
eroded sediment can damage the habitat of fish.

54-1C—Typic Cryochrepts-Rock outcrop
complex, warm, steep

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,500 feet. The vegetation
consists of dense Douglas-fir forest on north-facing
slopes and open-grown or dense Douglas-fir forest on
south-facing slopes. The soils formed in material
weathered from granitic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of these slopes. The landforms are not subject to
landslides. The soils on the landforms have low water-
holding capacity, and surface runoff occurs when snow
melts. The runoff rapidly transports eroded soil to the
streams.

Vegetation

The vegetation is mostly dense or open-grown
Douglas-fir forest. The forest understory is a mat of low-
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growing shrubs on north- and east-facing slopes and
bunchgrasses on south- and west-facing slopes.

Habitat Types

Douglas-fir/snowberry is the major habitat type on
north- and east-facing slopes. Douglas-fir/ninebark also
is on these slopes. These habitat types are in about 40
percent of the unit. Douglas-fir/ldaho fescue is on
south- and west-facing slopes. Other Douglas-fir or
limber pine habitat types also are on these slopes. They
have an understory of bunchgrass. These habitat types
are in about 35 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/blue huckleberry and subalpine
fir/Sitka alder are at the higher elevations on north- and
east-facing slopes. Their productivity for timber is higher
than that of the major habitat types.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by sandstone, rhyolite, diorite, or mica schist in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They have & light colored surface layer
and a moderately coarse textured subsoil. The similar
soils have a dark surface layer or a coarse textured
subsoil. They are loamy-skeletal, mixed Typic
Cryoborolls and sandy-skeletal, mixed Typic
Cryochrepts. The dominant and simifar soils make up’
about 75 percent of the unit.

The Rock outcrop is on ridgetops and the upper
slopes. It makes up about 15 percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed Typic Cryoboralfs. They
are in drainageways and in areas underlain by mica
schist. They are medium textured. Their productivity for
timber is higher than that of the dominant soils.

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam.

Saoil Survey

Management
Timber

The potential annual production ranges from 36 to 48
cubic feet per acre on north- and east-facing slopes and
from 16 to 26 cubic feet per acre on south- and west-
facing slopes. Productivity in the map unit is limited by
the Rock outcrop. The slope affects the operation of
tractors. Regeneration of the forest is limited by plant
competition on south- and west-facing slopes. The
understory vegetation competes vigorously with tree
seedlings for the limited available water. Natural
regeneration may occur only in years when seed
production is good and the amount of precipitation is
above average.

Roads

Hard rock limits excavation in places. The material
exposed on steep cutbanks during road construction
tends to ravel and is difficult to revegetate because of
moisture stress. Unsurfaced roads are rough and
difficult to blade because of large stones.

Range

The slope severely limits access to forage. Forage
production is moderate on south- and west-facing
slopes and low on north- and east-facing slopes. It
increases on all aspects following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer and fall. It provides good security cover for
mule deer, elk, and moose. If the soils in this unit are
subject to erosion, the eroded sediment can damage
the habitat of fish.

54-1E—Dystric Cryochrepts-Rock outcrop
complex, steep

This map unit is on mountain slopes. Elevation
ranges from 6,600 to 8,200 feet. The vegetation
consists of upper subalpine forest. The soils formed in
material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of these slopes. Avalanches frequently occur in
this map unit. The soils on the landforms have low
water-holding capacity, and surface runoff occurs when
snow melts. The runoff rapidly transports eroded soil to
the streams.

Vegetation
The vegetation is open-grown or dense whitebark
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pine and subalpine fir forest and scattered, moist areas
of mountain meadows. The forest understory is a mat of
shrubs, forbs, and grasses dominated by grouse
whortleberry, heartleaf arnica, and pinegrass.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type. Subalpine fir/grouse whortleberry
and subalpine fir/pinegrass are at the lower elevations,
and whitebark pine/subalpine fir is at the higher
elevations. A cold climate and low or moderate timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 65 percent of
the unit.

Idaho fescue/tufted hairgrass, which is a dissimilar
habitat type, is in about 5 percent of the unit. It is in the
mountain meadows.

Geology

This map unit dominantly is underlain by coarse
grained igneous rocks, such as granite, gneiss, or
diorite. It is underlain by sandstone and shale or rhyolite
flows in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Dystric
Cryochrepts. They have a moderately coarse textured
subsoil. The similar soils have a coarse textured
subsoil. They are sandy-skeletal, mixed Typic
Cryorthents. The dominant and similar soils make up
about 60 percent of the unit.

The Rock outcrop is in areas throughout this map
unit. Rubble land is a similar component in the unit. The
Rock outcrop and Rubble land make up about 30
percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed Typic Cryoboralfs. They
are in drainageways or in areas underlain by sandstone
and shale. They are medium textured. Their productivity
for timber is higher than that of the dominant soils.

Some delineations in the Crazy Mountains are entirely
made up of these soils.

Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray very gravelly loam about 4 inches thick.
The subsoil is light brownish gray very gravelly loam
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about 8 inches thick. The substratum is light gray and
white very cobbly loam. Weathered rhyolite is at a depth
of about 40 inches.

Management
Timber

The potential annual production ranges from 16 to 32
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope and the Rock
outcrop limit the operation of tractors. Regeneration of
the forest is limited by the harsh climate.

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. Avalanches can increase the cost
of maintaining the roads. Unsurfaced roads are rough
and difficult to blade because of large stones. The
material exposed during road construction is difficult to
revegetate because of moisture stress.

Range

The slope severely limits access to forage. The forest
understory produces a limited amount of forage.

Wildlife and fisheries

This map unit can provide good habitat for bighorn
sheep and mountain goats in summer and fall. It

provides good security cover for mule deer, elk, and
moose.

54-1G—Typic Cryochrepts-Rock outcrop
complex, steep

This map unit is on mountain slopes. Elevation
ranges from 5,600 to 8,000 feet. The vegetation
consists of lower subalpine forest. The soils formed in
material weathered from granitic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. The soils on the landforms have low
water-holding capacity, and surface runoff occurs when
snow melts. The runoff rapidly transports eroded soil to
the streams.

Vegetation

The vegetation dominantly is dense stands of
lodgepole pine forest. Some areas of Douglas-fir forest
are at the lower elevations. The forest understory is a
mat of shrubs dominated by grouse whortleberry and
blue huckleberry on north-facing slopes and by
pinegrass on south-facing slopes.
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Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
fir/pinegrass is on south-facing slopes, subalpine fir/
twinflower is on north-facing slopes at the higher
elevations, and Douglas-fir/ninebark is at the lower
elevations. A cool, moist climate and moderate timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 60 percent of
the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Subalpine fir/Sitka alder is in draws or on
north-facing slopes at the higher elevations. Its
productivity for timber is higher than that of the major
habitat types. Subalpine fir/whitebark pine/grouse
whortleberry is on ridges and siopes at the higher
elevations, and Douglas-fir/snowberry is at the lower
elevations and on south-facing slopes. Their productivity
for timber is lower than that of the major habitat types.

Geology

This map unit dominantly is underlain by coarse
grained rocks, such as granite or gneiss. It is underlain
by interbedded layers of sandstone and shale, rhyolite,
or diorite in places.

Characteristics of the Soils -

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 65 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They make up about 75 percent of the
unit.

The Rock outcrop is on ridgetops and near streams.
It makes up about 15 percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed Typic Cryoboralfs. They
are in areas underlain by interbedded shale and
sandstone. They are medium textured. Their
productivity for timber is higher than that of the
dominant soils.

Representative Profile of the Soils

The dominant soils have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown extremely cobbly sandy loam.

Soil Survey

Management
Timber

The potential annual production ranges from 53 to 85
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope limits the
operation of tractors,

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. Unsurfaced roads are rough and
difficult to blade because of large stones.

Range
The slope severely limits access to forage. The forest

understory produces a limited amount of forage. The
forested areas are poorly suited to transitory range.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer and fall. It provides good security cover for
mule deer, elk, and moose. If the soils in this unit are
subject to erosion, the eroded sediment can damage
the habitat of fish.

54-2B—Rock outcrop-Typic Ustochrepts-
Typic Calciborolls complex, steep

- This map unit is on mountain slopes. Eievation
ranges from 6,000 t0.7,500 feet. The vegetation
consists of open-grown forest, mountain grassland, and
mountain shrubland. The soils formed in material
weathered from limestone and sandstone.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. The soils on the landforms have
moderate water-holding capacity, and the potential for
surface runoff is low. \

Vegetation

The vegetation is open-grown Douglas-fir or
lodgepole pine forest. The forest understory contains
shrubs and bunchgrasses. Common juniper, snowberry,
big sagebrush, ldaho fescue, and bluebunch
wheatgrass are the dominant species. The mountain
grassland is dominated by Idaho fescue, bluebunch
wheatgrass, junegrass, western needlegrass, and forbs.
The mountain shrubland has a canopy of big sagebrush
and an understory dominated by idaho fescue and
common forbs. Douglas-fir seedlings invade the
mountain grassland and mountain shrubland in places.
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Habitat Types

Douglas-fir’snowberry and Douglas-fir/idaho fescue
are the major habitat types in the forested areas. A
cool, dry climate and low timber productivity are
associated with these habitat types in this unit. These
habitat types are in about 25 percent of the unit. Big
sagebrush/ldaho fescue is the major habitat type in the
mountain shrubland, and Idaho fescue/bluebunch is the
major habitat type in the mountain grassland. Limber
pine also is in areas of the shrubland and grassland. It
has an understory of bunchgrass. A warm, dry climate
and moderate forage productivity are associated with
these habitat types in this unit. These habitat types are
in about 25 percent of the unit.

Subalpine fir habitat types, which are dissimilar
habitat types, are in about 10 percent of the unit. They
are on north-facing slopes at the higher elevations.
Their productivity for timber is higher than that of the
major habitat types.

Geology
This map unit dominantly is underlain by thick beds
of limestone and calcareous sandstone. It is underlain
by thin beds of shale in places.

Characteristics of the Soils

The soils in this map unit have a medium textured or
moderately fine textured surface layer. The content of
rock fragments in the subsoil ranges from 35 to 50
percent. The subsoil is calcareous. Soil properties vary
depending on the vegetation. Soils that formed under
forest have a light colored surface layer, whereas soils
that formed under mountain grassland and mountain
shrubland have a dark surface layer.

Map Unit Composition

The Rock outcrop is in areas throughout this map
unit. It makes up about 40 percent of the unit.

The dominant soils are loamy-skeletal, mixed, frigid
Typic Ustochrepts and loamy-skeletal, carbonatic Typic
Calciborolls.

The Typic Ustochrepts are in the forested areas.
They make up about 30 percent of the unit.

The Typic Calciborolls are in areas of the mountain
grassland and mountain shrubland. They have a dark
surface layer and do not have an accumulation of clay
in the subsoil. The similar soils have a somewhat lighter
Colored surface layer or an accumulation of clay in the
subsoil. They are loamy-skeletal, carbonatic Aridic
Caleiborolls and loamy-skeletal, mixed Typic Argiborolls.
These dominant and similar soils make up about 20
percent of the unit.

Representative Profile of the Soils

The Typic Ustochrepts have a surface layer of light
brownish gray clay loam and gravelly clay loam. The
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surface layer is about 6 inches thick. The upper part of
the subsoil is brown very gravelly clay loam about 2
inches thick. The lower part is yellowish red very cobbly
sandy clay loam about 11 inches thick. The substratum
to a depth of 60 inches or more is light reddish brown
very cobbly clay loam.

The Typic Calciborolls have a surface layer of
calcareous, dark grayish brown and grayish brown very
gravelly silt loam and loam. The surface layer is about
20 inches thick. The subsoil is calcareous, pale brown
very gravelly loam about 7 inches thick. The substratum
to a depth of 60 inches or more is calcareous, very pale
brown extremely cobbly sandy loam.

Management
Timber

Potential annual production in the forested areas is
16 to 48 cubic feet per acre. Timber productivity in the
map unit is limited by the Rock outcrop and the
mountain grassiand and mountain shrubland. The slope
and the Rock outcrop limit the operation of tractors.
Regeneration of the forest is limited by plant
competition. The understory vegetation competes
vigorously with tree seedlings for the limited available
water. Natural regeneration may occur only in years
when seed production is good and the amount of
precipitation is above average.

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. Unsurfaced roads are rough and
difficult to blade because of large stones. The material
exposed during road construction is difficult to
revegetate because of moisture stress.

Range

The average production for the potential native plant
communities is about 1,250 pounds per acre of air-dry
herbage in a normal year. The slope and the Rock
outcrop are limitations affecting range. The forest
understory produces a limited amount of forage. Forage
production increases following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for blue
grouse in spring and winter and good nesting habitat for
raptors that nest on cliffs. If the soils in this unit are
subject to erosion, the eroded sediment can damage
the habitat of fish.

54-2C—Typic Cryochrepts-Rock outcrop
complex, limestone substratum, steep

This map unit is on mountain slopes. Elevation
ranges from 7,000 to 8,000 feet. The vegetation
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consists of lower subalpine forest. The soils formed in
material weathered from limestone.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. Avalanches occasionally occur in
this unit. The soils on the landforms have moderate
water-holding capacity, and the potential for surface
runoff is low.

Vegetation

The vegetation is lodgepole pine forest. The forest
understory is a mat of shrubs dominated by blue
huckleberry and twinflower on north- and east-facing
slopes and by pinegrass on south- and west-facing
slopes.

Habitat Types

Subalpine fir/blue huckleberry and subalpine fir/
twinflower are the major habitat types on north- and
east-facing slopes. Subalpine fir/pinegrass is the major
habitat type on south- and west-facing slopes.
Subalpine fir/heartleaf arnica and Douglas-fir/ninebark
also are in this unit. A cool climate and low or moderate
timber productivity are associated with these habitat
types in this unit. These habitat types are in about 50
percent of the unit. . ,

Subalpine fir/whitebark pine/grouse whortleberry; .
which is a dissimilar habitat type, is in about 10 percent
of the unit. It is at the higher elevations. Its productivity
for timber is lower than that of the major habitat types.

Geology
This map unit dominantly is underiain by thick beds
of limestone. It is underfain by limey sandstone or thin
beds of shale in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryochrepts. They have a light colored surface layer
and are 20 to 40 inches deep over bedrock. The similar
soils have a dark surface layer or are 4 to 20 inches
deep over bedrock. They are loamy-skeletal, mixed
Typic Cryoborolls or loamy-skeletal, mixed Lithic
Cryochrepts. The dominant and similar soils make up
about 50 percent of the unit.

The Rock outcrop is in areas throughout this map
unit, It makes up about 40 percent of the unit.

The components of this unit are so intricately mixed
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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 loamy-skeletal, mixed Typic Cryoboralfs. They
are on the lower slopes or in areas underlain by shale.
They are moderately fine textured. Their productivity for
timber is higher than that of the dominant soils.

Representative Profile of the Soils

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is
calcareous, very pale brown very cobbly loam about 13
inches thick. The substratum is calcareous, very pale
brown very cobbly loam. Limestone bedrock is at a
depth of about 32 inches.

Management
Timber

The potential annual production ranges from 33 to 63
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope and the Rock
outcrop limit the operation of tractors. Regeneration is
limited by moisture stress.

Roads

The slope increases the amount of material
excavated during road construction. Hard rock limits
excavation in places. Avalanches can increase the cost
of maintaining the roads. Unsurfaced roads are rough
and difficult to blade because of large stones. The
material exposed during road construction is difficult to
revegetate because of moisture stress.

Range

The slope severely limits access to forage. The forest
understory produces a limited amount of forage. The
forested areas are poorly suited to transitory range.

Wildlife and fisheries

This map unit does not provide good habitat for mule
deer, elk, or moose. It does, however, provide good
security cover for mule deer, elk, and moose. If the
soils in this unit are subject to erosion, the eroded
sediment can damage the habitat of fish.

54-2D—Typic Argiborolis-Typic Ustochrepts-
Rock outcrop complex, steep

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,500 feet. The vegetation
consists of dense Douglas-fir forest, mountain
grassland, and mountain shrubland. The soils formed in
material weathered from interbedded sandstone and
shale.
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Landform

The dominant slopes have gradients of 45 to 70

ercent. The mountain slopes are long and straight or
glightly convex. Large streams are commonly at the
base of the slopes. The slopes are unstable in more
than 40 percent of the unit. Landslides occur frequently
near seeps and springs. Some old deposits from
jandslides are in places. The soils on the landforms
have little water-holding capacity, and surface runoff
occurs when snow melts. The runoff rapidly transports
eroded soil to the streams.

Vegetation

The mountain grassland is dominated by Idaho
fescue, bluebunch wheatgrass, junegrass, western
neediegrass, and forbs. The mountain shrubland has a
canopy of sagebrush and an understory dominated by
Idaho fescue and forbs. The understory in the Douglas-
fir forest consists of shrubs and bunchgrasses.
Common juniper, snowberry, big sagebrush, Idaho
fescue, and bluebunch wheatgrass are the dominant
species.

Habitat Types

Idaho fescue/bluebunch wheatgrass is the major
habitat type in the mountain grassland. Big sagebrush/
_Idaho fescue is the major habitat type in the mountain
shrubland. Limber pine habitat types also are in this
- unit.. They have an understory of bunchgrass. A warm,
dry climate and moderate forage productivity are
associated with these habitat types in this unit. These
habitat types are in about 45 percent of the unit.
Douglas-fir/snowberry and Douglas-fir/ldaho fescue are
the major habitat types in the forested areas. A cool,
dry climate and low timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 30 percent of the unit.

Subalpine fir habitat types, which are dissimilar
habitat types, are in about 10 percent of the unit. They
are on north-facing slopes at the higher elevations.
Their productivity for timber is higher than that of the
major habitat types.

Geology

This map unit is underlain by thick beds of light
colored sandstone and multicolored shale. Shale
outcrops add color to the local landscape. The
sandstone forms ridges. The landslides are associated
with the shale bedrock. The seeps commonly are along
the contact between the sandstone and the shale.

Characteristics of the Soils

The soils in this map unit have a medium textured or
moderately fine textured surface layer. The content of
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rock fragments in the subsoil ranges from 20 to 50
percent. Soil properties vary depending on the
vegetation. Soils that formed under mountain grassland
and mountain shrubland have a dark surface layer,
whereas soils that formed in areas of dense Douglas-fir
forest near the Rock outcrop have a light colored
surface layer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Argiborolls and loamy-skeletal, mixed, frigid Typic
Ustochrepts.

The Typic Argiborolls are in areas of mountain
grassland and mountain shrubland. They have a 35 to
50 percent content of rock fragments in the subsoil and
are noncalcareous in the subsoil. The similar soils have
a 20 to 35 percent content of rock fragments in the
subsoil or are calcareous in the subsoil. They are fine-
loamy, mixed Typic Argiborolls and loamy-skeletal,
mixed Typic Calciborolls. These dominant and similar
soils make up about 55 percent of the unit.

The Typic Ustochrepts are in areas of the dense
Douglas-fir forest or near the areas of Rock outcrop.
They make up about 20 percent of the unit,

The Rock outcrop is on side slopes and ridgetops
and near stream courses. It makes up about 15 percent
of the unit.

The components of this unit are 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 loamy-skeletal, mixed Typic Eutroboralfs.
They are in areas of the dense Douglas-fir forest. They
have an accumulation of clay in the subsoil. Their
productivity for timber is higher than that of the
dominant soils.

Representative Profile of the Soils

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly silt loam.

The Typic Ustochrepts have a surface layer of light
brownish gray clay loam and gravelly clay loam. The
surface layer is about 6 inches thick. The upper part of
the subsoil is brown very gravelly clay loam about 2
inches thick. The lower part is yellowish red very cobbly
sandy clay loam about 11 inches thick. The substratum
to a depth of 60 inches or more is calcareous, light
reddish brown very cobbly clay loam.
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Management

Timber

Potential annual production in the forested areas is
16 to 48 cubic feet per acre. Timber productivity in the
map unit is limited by the Rock outcrop and the
mountain grassland and mountain shrubland. The slope
affects the operation of tractors. Regeneration of the
forest is limited by plant competition. The understory
vegetation competes vigorously with tree seedlings for
the limited available water. The forest vegetation helps
to stabilize the slope. Timber harvest can increase the
risk of landslides.
Roads

The risk of landslides occurring is high because of
the roads. The stability of the slope should be evaluated
befare the roads are built. The slope increases the
amount of material excavated during road construction.
The material exposed on steep cutbanks during road
construction tends to erode 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.
Range

The average production for the potential native plant
communities in the mountain grassland and mountain
shrubland is about 1,250 pounds per acre of air-dry
herbage in a normal year. The slope and insufficient
water for livestock are limitations affecting range.
Livestock tend to gather in the small, included areas of
less sloping soils. The forest understory produces some
forage. Forage production increases following timber
harvest.
Wildlife and fisheries

This map unit can provide good habitat for mule deer
in fall and winter and for elk in winter. It also can
provide good habitat for blue grouse in spring and good
nesting habitat for raptors that nest on cliffs. If
landslides or erosion occurs in this map unit, the
sediment can damage the habitat of fish.

54-2E—Typic Cryoboralfs-Typic
Cryochrepts-Rock outcrop complex,
mountain slopes

This map unit is on mountain slopes. Elevation
ranges from 7,000 to 8,000 feet. The vegetation
consists of lower subalpine forest. The soils formed in
materjal weathered from interbedded sandstone and
shale.

Landform
The dominant slopes have gradients of 45 to 70
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percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. Avalanches occasionally occur in
this unit. The landforms have a high risk of landslides.
The landslides occur frequently near seeps and springs.
The soils on the landforms have low water-holding
capacity, and the potential for surface runoff is low.

Vegetation

The vegetation is dense or open-grown lodgepole
pine forest and scattered, moist areas of mountain
meadows. The forest understory is a thick mat of
shrubs dominated by grouse whortleberry and blue
huckleberry on north-facing slopes and by pinegrass on
south-facing slopes.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
fir/heartleaf arnica also is in this unit. Subalpine fir/
pinegrass is on south-facing slopes of the unit. A cool,
moist climate and low timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 75 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine firwhitebark pine/grouse
whortleberry is at the higher elevations. Its productwnty
for timber is lower than that of the major habitat types.
ldaho fescue/bearded wheatgrass is in the mountain
meadows

Geology

This map unit is underlain by thick beds of light
colored sandstone and some limestone and
multicolored shale. Shale outcrops add color to the local
landscape. The sandstone and limestone form ridges
and outcrops. The landslides are associated with the
shale. The seeps commonly are along the contact
between the sandstone and the shale.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 20 to 50 percent. Soil properties
vary depending on the underlying bedrock. Soils
underlain by shale have an accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges from 20 to 35 percent. Soils underlain by
sandstone do not have an accumulation of clay in the
subsoil. The content of rock fragments in their subsoil
ranges from 35 to 50 percent.

Map Unit Composition
The dominant soils are fine-loamy, mixed Typic

Cryoboralfs and loamy-skeletal, mixed Typic
Cryochrepts.
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" The Typic Cryoboralfs are underlain by shale. They
" make up about 55 percent of the unit.

The Typic Cryochrepts are underlain by sandstone.
They make up about 30 percent of the unit.

The Rock outcrop is on ridges and benches and
along streams. It makes up about 15 percent of the unit.
The components of this unit are so intricately mixed

that it was not practical to map them separately at the

scale used.
Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown loam about 11 inches thick. The upper part
of the subsaoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam.

Management
Timber

- The potential annual production ranges from 52 to 70
cubic feet per acre. Productivity in the map unit is
limited by the Rock outcrop. The slope limits the
operation of tractors. The forest vegetation helps to
stabilize the slope. Timber harvest can increase the risk
of landslides.

Roads

The risk of landslides occurring is high because of
the roads. The stability of the slope should be evaluated
before the roads are built. The slope increases the
amount of material excavated during road construction.
The material exposed on steep cutbanks during road
construction tends to erode and is difficult to revegetate
because of moisture stress. Avalanches can increase
the cost of maintaining the roads. Unsurfaced roads are
slick when wet.

Range

The slope severely limits access to forage. The forest
understory produces a limited amount of forage. Forage
production increases following timber harvest. The
mountain meadows are highly productive, but they are
minor in extent.

Wildlife and fisheries

This map unit can provide good habitat for blue
grouse in fall. It provides good security cover for mule
deer, elk, and moose. If landslides or erosion occurs in
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this map unit, the sediment can damage the habitat of
fish.

54-3A—Typic Argiborolls-Pachic
Argiborolls-Rock outcrop complex, south
aspect, steep

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,500 feet. The vegetation
consists of mountain grassland and mountain
shrubland. The soils formed in material weathered from
volcanic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. Some old deposits from landslides
are in places. The soils on the landforms have low
water-holding capacity, and surface runoff occurs when
snow melts.

Vegetation

The mountain grassland is dominated by ldaho
fescue, bluebunch wheatgrass, junegrass, western
needlegrass, and common forbs. The mountain

. shrubland has a canopy of big sagebrush and an

understory dominated by ldaho fescue and forbs.
Scattered areas of open-grown Douglas-fir or limber
pine forest are in this unit. Douglas-fir seedlings invade
the mountain grassland and mountain. shrubland in
places.

Habitat Types

Idaho fescue/bluebunch wheatgrass is the major
habitat type in the mountain grassland. Big sagebrush/
ldaho fescue is the major habitat type in the mountain
shrubland. Douglas-fir or limber pine habitat types also
are in this unit. They have an understory of bunchgrass.
A warm, somewhat moist climate, moderate forage
productivity, and very low timber productivity are
associated with these habitat types in this unit. These
habitat types are in about 75 percent of the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Idaho fescue/bearded wheatgrass is in moist
areas. Its productivity for forage is higher than that of
the major habitat types. Douglas-fir and subalpine fir
habitat types are in densely forested areas. They have
an understory of shrubs or forbs.

Geology

This map unit is underlain by a repetitive sequence
of lava flows, mudflow breccias, and welded tuffs,
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Bedrock varies in weathering resistance. The lava flows
are resistant to weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent. Soil properties
vary depending on the topography. Soils that are on
ridges and slopes have a moderately thick, dark surface
layer, whereas soils that are in swales, small valleys,
and draws and on old landslides and toe slopes have a
thick, dark surtface layer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Argiborolls and loamy-skeletal, mixed Pachic
Argiborolls.

The Typic Argiborolis are on ridges and slopes. They
make up about 55 percent of the unit.

The Pachic Argiborolls are in swales, small valleys,
and draws and on old landslides and toe slopes. They
make up about 20 percent of the unit.

The Rock outcrop is on ridgetops and near stream
courses. It makes up about 15 .percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed, frigid Lithic-

Ustochrepts. They are near areas of the Rock outcrop.

They are shallow -and have a light colored surface layer.
Their productivity for timber is lower than that of the
dominant soils.

Representative Profile of the Soils

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly silt loam.

The Pachic Argiborolls have a surface layer of dark
grayish brown loam gravelly silt loam and cobbly clay
loam. The surface layer is about 30 inches thick. The
subsoil is brown very cobbly clay ioam about 7 inches
thick. The substratum to a depth of 60 inches or more is
brown and pale brown very cobbly clay loam and very
cobbly loam.

Management
Timber

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

Soil Survey

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. The slope
increases the amount of material excavated during road
construction. Unsurfaced roads are slick when wet. The
material exposed during road construction is difficult to
revegetate because of moisture stress.

Range

The average production for the potential native plant
communities is about 1,635 pounds per acre of air-dry
herbage in a normal year in the mountain grassland. It
is about 1,965 pounds per acre of air-dry herbage in a
normal year in the mountain shrubland. in places
controlling the sagebrush improves production of
desirable forage plants and access to forage. The slope
limits access to forage. Livestock tend to gather in the
less sloping areas. Building drift fences, herding, and
locating salting facilities away from water help to
overcome these limitations. The invasion of timothy into
some of the grassland can alter the grazing season and
affect utilization of the forage.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
and elk in fall and winter and for grizzly bear in spring.
it also can provide good habitat for blue grouse in
spring and summer and good nesting habitat for raptors
that nest on cliffs. If the soils in this unit are subject to
erosion, the eroded sediment can damage the habitat of
figh.,

54-3C—Mollic Eutroboralfs-Typic
Argiborolis-Rock outcrop complex, steep

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,500 feet. The vegetation
consists of dense Douglas-fir forest, mountain
grassland, and mountain shrubland. The soils formed in
material weathered from volcanic rocks.

Landform

The dominant slopes are on south aspects. They
have gradients of 45 to 70 percent. The mountain
slopes are long and straight or slightly convex. Large
streams are commonly at the base of the slopes. The
soils on the landforms have low water-holding capacity,
and surface runoff occurs when snow melts.

Vegetation

Dense Douglas-fir forest is on north- and east-facing
slopes and open-grown Douglas-fir forest is on south-
and west-facing slopes. Some dense lodgepole pine
forest also is in this unit. The forest understory is a
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sparse cover of shrubs and bunchgrasses. It is
dominated by snowberry and Idaho fescue. The
mountain grassland is dominated by bluebunch
wheatgrass, Idaho fescue, and forbs. The mountain
shrubland contains big sagebrush and an understory of
bunchgrass. Douglas-fir seedlings invade the mountain
grassland and mountain shrubland in places.

Habitat Types

Douglas-fir/snowberry is the major habitat type on
north- and east-facing slopes of the forested area, and
Douglas-fir/ldaho fescue is the major habitat type on
south- and west-facing slopes. A cool, dry climate and
low timber productivity are associated with these habitat
types in this unit. These habitat types are in about 50
percent of the unit. Idaho fescue/bluebunch wheatgrass
and big sagebrush/bluebunch wheatgrass are the major
habitat types in the mountain grassland and mountain
shrubland. Moderate forage productivity is associated
with these habitat types. These habitat types are in
about 20 percent of the unit.

Subalpine fir habitat types, which are dissimilar
habitat types, are in about 15 percent of the unit. They
have an understory of shrubs or grasses and are at the
higher elevations. Their productivity for timber is higher
than that of the major habitat types.

Geology

This map unit is underlain by a repetitive sequence
of lava flows, mudflow breccias, and welded tuffs.
Bedrock varies in weathering resistance. The lava flows
are resistant to weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent. Soil properties
vary depending on the vegetation. Soils that formed
under forest have a somewhat dark surface layer,
whereas soils that formed under grassland have a dark
surface layer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Eutroboralfs and loamy-skeletal, mixed Typic
Argiborolls.

The Mollic Eutroboralfs are in areas of the Douglas-
fir forest. They make up about 60 percent of the unit.

The Typic Argiborolls are in areas of the mountain
grassland and the mountain shrubland. They have a
dark surface layer. The similar soils have a very thick,
dark surface layer. They are loamy-skeletal, mixed
Pachic Argiborolls. These dominant and similar soils
make up about 20 percent of the unit.

The Rock outcrop is on ridgetops and benches and
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near stream courses. It makes up about 15 percent of
the unit.

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

Dissimilar soils make up about 5 percent of the unit.
They are loamy-skeletal, mixed, frigid Typic
Ustochrepts. They are in areas near the Rock outcrop.
They have a light colored surface layer. Their
productivity for timber is lower than that of the dominant
soils.

Representative Profile of the Soils

The Mollic Eutroboralfs have a surface layer of
pinkish gray very gravelly silt loam and clay loam. The
surface layer is about 8 inches thick. The subsoil is
pinkish gray very gravelly clay loam about 12 inches
thick. The substratum to a depth of 60 inches or more is
brown very gravelly silt loam.

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly silt loam.

Management
Timber

Potential annual production in forested areas is 16 to
48 cubic feet per acre. Timber productivity in the map
unit is limited by the Rock outcrop, the mountain
grassland, and the mountain shrubland. The slope
affects the operation of tractors. Regeneration of the
forest is limited by plant competition. The understory
vegetation competes vigorously with tree seedlings for
the limited available water. The forest vegetation helps
to stabilize the slope. Timber harvest can increase the
risk of landslides.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. The slope
increases the amount of material excavated during road
construction. Unsurfaced roads are slick when wet. The
material exposed during road construction is difficult to
revegetate because of moisture stress.

Range

The slope and the Rock outcrop limit access to
forage. Livestock tend to gather in the less sloping
areas. Building drift fences, herding, and locating salting
facilities away from water help to overcome these
limitations. The average production for the potential
native plant communities in the mountain grassland and
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mountain shrubland is about 1,250 pounds per acre of

air-dry herbage in a normal year. The forest understory
produces a limited amount of forage. Forage production
increases following timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in fall and winter. It also can provide good habitat for
blue grouse in spring and summer and good nesting
habitat for raptors that nest on cliffs. If the soils in this
unit are subject to erosion, the eroded sediment can
damage the habitat of fish.

54-3D—Mollic Cryoboralfs, mountain slopes,
steep

This map unit is on mountain slopes. Elevation
ranges from 6,500 to 7,800 feet. The vegetation
consists of lower subalpine forest and dense Douglas-fir
forest. The soils formed in material weathered from
volcanic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams.are commonly at the
base of the slopes. Seeps and springs are in meadows.
The soils on the landforms have low water-holding
capacity, and surface runoff occurs when snow melts.

Vegetation

The vegetation is dense Douglas-fir forest or dense
lodgepole pine forest and scattered, moist areas of
mountain meadows. The forest understory is a mat of
low-growing shrubs dominated by blue huckleberry and
twinflower.

Habitat Types

Subalpine fir/blue huckleberry and subalpine fir/
twinflower, which are at the higher elevations, and
Douglas-fir/huckleberry, which is at the lower elevations,
are the major habitat types. Also included in this unit
are Douglas-fir/twinflower at the lower elevations and
subalpine fir/grouse whortleberry at the higher
elevations. A cool, moist climate and moderate timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 80 percent of
the unit.

Dissimilar habitat types are in about 10 percent of
the unit. Subalpine fir/bluejoint and subalpine fir/Sitka
alder are along drainageways or in depressions. Their
productivity for timber is higher than that of the major
habitat types. Idaho fescue/bearded wheatgrass is in
the mountain meadows. Douglas-fir/ldaho fescue is on

Soil Survey

south-facing slopes at the lower elevations. Its
productivity for timber is lower than that of the major
habitat types.

Geology

These soils are underiain by a repetitive sequence of
lava flows, mudflow breccias, and welded tuffs, Bedrock
varies in weathering resistance. The lava flows are
resistant to weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 15 to 35 percent.

Map Unit Composition

The dominant soils are fine-loamy, mixed Mollic
Cryoboralfs. They have a somewhat dark surface layer.
The similar soils have a slightly lighter colored surface
layer. They are fine-loamy, mixed Typic Cryoboralfs.
The dominant and similar soils make up about 85
percent of the unit,

Dissimilar soils and rock outcrop make up about 15
percent of the unit. The dissimilar soils are fine-loamy,
mixed Argic Cryoborolls and fine-loamy, mixed Argic
Pachic Cryoborolls. They are in meadows. They have a
dark surface layer. The rock outcrop is on ridgetops and
near stream courses.

Representative Profile of the Soils

The dominant soils have a surface layer of light
brownish gray loam about 12 inches thick. The upper
part of the subsoil is light brownish gray clay loam
about 14 inches thick. The lower part is light yellowish
brown gravelly clay ioam about 13 inches thick. The
substratum to a depth of 60 inches or more is pale
brown clay loam.

Management
Timber

The potential annual production ranges from 53 to 75
cubic feet per acre. The slope limits the operation of
tractors. The forest vegetation helps to stabilize the
slope. Timber harvest can increase the risk of
landslides.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. Roads should not
be built in wet areas. The slope increases the amount
of material excavated during road construction. The
material exposed on steep cutbanks during road
construction tends to erode. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard.
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Range

The mountain meadows are in about 10 percent of
the unit but produce mare than 90 percent of the
forage. Because the forage is in widely scattered areas
and because of the slope, however, access to the
forage is limited. The forest understory produces a
limited amount of forage. The forested areas are poorly
suited to transitory range.
Wildlife and fisheries

This map unit can provide good habitat for moose
and elk in summer and fall. It provides good security
cover for muie deer, elk, and moose. If the soils in this
unit are subject to erosion, the eroded sediment can
damage the habitat of fish.

54-3E—Mollic Cryoboralfs, mountain slopes,
cold, steep

This map unit is on mountain slopes. Elevation
ranges from 7,800 to 8,500 feet. The vegetation
consists of upper subalpine forest. The soils formed in
material weathered from volcanic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. Avalanches occasionally occur in
this unit. The soils on the landforms have low water-
holding capacity, and surface runoff occurs when snow
melts.

Vegetation

The vegetation in the forest includes stunted
subalpine fir, whitebark pine, and some Engelmann
spruce. Forest stands are open grown on ridges and
dense on the lower slopes. The forest understory is a
mat of shrubs and forbs dominated by grouse
whortleberry and lupine.

Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type. Whitebark pine/subalpine fir is at
the higher elevations. A cold climate and low timber
productivity are associated with these habitat types in
this unit. These habitat types are in about 65 percent of
the unit.

Subalpine fir/grouse whortleberry, which is a

dissimilar habitat type, is in about 25 percent of the unit.

It is at the lower elevations. Its productivity for timber is
higher than that of the major habitat type.

Geology
These soils are underlain by a repetitive sequence of
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lava flows, mudflow breccias, and welded tuffs. Bedrock
varies in weathering resistance. The lava flows are
resistant to weathering. The tuffs weather rapidly.

Charactleristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Mollic
Cryaboralfs. They have a somewhat dark surface layer.
The similar soils have a lighter or darker colored
surface layer. They are loamy-skeletal, mixed Typic
Cryoboralfs and loamy-skeletal, mixed Argic
Cryoborolls. The dominant and similar soils make up
about 80 percent of the unit.

Dissimilar seils and rock outcrop make up about 20
percent of the unit. The dissimilar soils are loamy-
skeletal, mixed Dystric Cryochrepts. They are in areas
near the rock outcrop. They are moderately coarse
textured. Their productivity for timber is lower than that
of the dominant soils. The rock outcrop is on ridgetops
and near stream courses.

Representative Profile of the Soils
The dominant soils have a surface layer of dark

'grayish brown very gravelly loam about 15 inches thick.

The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam,

Management
Timber

The potential annual production ranges from 16 to 32
cubic feet per acre. The slope limits the operation of
tractors. Regeneration of the forest is'limited by the
harsh climate. Trees commonly are poorly formed and
can have spiral grain. The forest vegetation helps to
stabilize the slope. Timber harvest can increase the risk
of landslides.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. The slope
increases the amount of material excavated during road
construction. Avalanches can increase the cost of
maintaining the roads. Unsurfaced roads are slick when
wet,

Range
The slope severely limits access to forage. The forest
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understory produces a limited amount of forage. The
forested areas are poorly suited to transitory range.

Wildlife and fisheries

This map unit can provide good habitat for grizzly
bear, goats, and bighorn sheep in fall. It also can
provide good habitat for biue grouse in fall. It provides
good security cover for mule deer, elk, and moose. If
the soils in this unit are subject to erosion, the eroded
sediment can damage the habitat of fish.

54-3F—Rock outcrop-Argic Cryoborolis-
Mollic Cryoboralfs complex, steep

This map unit is on mountain slopes. Elevation
ranges from 6,800 to 8,000 feet. The vegetation
consists of lower subalpine forest and upper subalpine
forest. The soils formed in material weathered from
volcanic rocks.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. The soils on the landforms have low
water-holding capacity, and surface runoff occurs when
snow melts. The runoff rapidly transports eroded soil to
the streams. ' . K

Vegetation

The vegetation is open-grown forest, dense
lodgepole pine forest, and scattered areas of mountain
grassland. On south-facing slopes the understory is
dominated by pinegrass. On other aspects it is a mat of
grouse whortleberry and pinegrass.

Habitat Types

Subalpine fir/pinegrass is the major habitat type on
south-facing slopes. In places it is the major habitat
type on the north-, east-, and west-facing slopes at the
lower elevations. Moderate timber productivity is
associated with this habitat type in this unit. This habitat
type is in about 25 percent of the unit. Subalpine fir/
whitebark pine/grouse whortleberry is the major habitat
type at the higher elevations. Low timber productivity is
associated with this habitat type. This habitat type is in
about 20 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Idaho fescue/bluebunch wheatgrass is in areas
of the mountain grassland. Douglas-fir habitat types are
at the lower elevations. They have an understory of
bunchgrass or shrubs. Their productivity for timber is
lower than that of the major habitat types.

Soil Survey

Geology

This map unit is underlain by a repetitive sequence
of lava flows, mudflow breccias, and welded tuffs.
Bedrock varies in weathering resistance. The lava flows
are resistant to weathering. The tuffs weather rapidly.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 50 percent. Soil properties
vary depending on the vegetation. Soils that formed
under apen-grown farest have a dark surface layer,
whereas soils that formed under dense forest have a
somewhat dark surface layer.

Map Unit Composition

The Rock outcrop is in areas throughout this map
unit. Rubble land is a similar component in the unit. The
Rock outcrop and Rubble land make up about 40
percent of the unit.

The dominant soils are loamy-skeletal, mixed Argic
Cryoborolls and loamy-skeletal, mixed Mollic
Cryoboralfs.

The Argic Cryoborolls are in areas of open-grown
forest. They make up about 30 percent of the unit.

The Mollic Cryoboralfs are in areas of dense forest.
They make up about 20 percent of the unit.

The components of this unit are 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 loamy-skeletal, mixed Lithic Cryochrepts. They
are in areas near the Rock outcrop. They are 4 to 20
inches deep over bedrock. Their productivity for timber
is tower than that of the dominant soils.

Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is about 15
inches of pale brown clay loam and very gravelly clay
loam. The substratum to a depth of 60 inches or more
is light yellowish brown very cobbly loam.

The Mollic Cryoboralfs have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratum to a depth of 60 inches or more is pale
brown and very pale brown very stony loam.

Management
Timber

Potential annual production is 36 to 64 cubic feet per
acre in the lower subalpine forest and 16 1o 32 cubic
feet per acre in the upper subalpine forest. Productivity
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in the map unit is limited by the Rock outcrop. The
slope and the Rock outcrop limit the operation of
tractors. Regeneration of the forest is limited by plant
competition in areas of the lower subalpine forest and
by harsh climate in areas of the upper subalpine forest.
The understory vegetation competes vigorously with
tree seedlings for the limited available water.

Roads

The slope increases the amount of material
excavated during road construction. Unsurfaced roads
are slick when wet. The material exposed during road
construction is difficult to revegetate because of
moisture stress.

Range

The mountain grassland is in less than 10 percent of
the unit but produces more than 90 percent of the
forage. The forest understory produces a limited
amount of forage. The slope, the Rock outcrop, and
insufficient water for livestock are limitations affecting
range.

Wildlife and fisheries

This map unit can provide good habitat for bighorn
sheep and elk in fall. It also can provide good habitat
for blue grouse in fall and good nesting habitat for
raptors that nest on cliffs. it provides good security
cover for mule deer, elk, and moose. If the soils in this
unit are-subject to erosion, the eroded sediment can
damage the habitat of fish.

94-5A—Typic Argiborolls-Mollic
Eutroboralfs-Rock outcrop association,
steep

This map unit is on mountain slopes. Elevation
ranges from 5,200 to 6,200 feet. The vegetation
consists of open-grown forest on south-facing slopes
and dense Douglas-fir forest on north-facing slopes.
The soils formed in material weathered from
interbedded sandstone and shale.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
~ base of the slopes. The soils on the landforms have
Moderate water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The dense Douglas-fir forest has an understory of
shrubs dominated by ninebark and snowberry. The
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open-grown Douglas-fir forest has an understory of
bunchgrass dominated by Idaho fescue and bluebunch
wheatgrass. Mountain grassiand and mountain
shrubland are on south-facing slopes.

Habitat Types

Douglas-fir/ninebark is the major habitat type on
north-facing slopes. Douglas-fir/snowberry also is on
these slopes. A warm, dry or moist climate and
moderate timber productivity are associated with these
habitat types in this unit. Douglas-fir/ldaho fescue is the
major habitat type on south-facing slopes. Other
Douglas-fir, limber pine, and ponderosa pine habitat
types also are on these slopes. They have an
understory of bunchgrass. A warm, dry climate and very
low timber productivity are associated with these habitat
types in this unit. These habitat types are in about 65
percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Idaho fescue/bluebunch wheatgrass and big
sagebrush/Idaho fescue are on south-facing slopes in
areas of the mountain grassland and mountain
shrubland.

Geology

This map unit is underlain by dark sandstone
interbedded with thin layers of shale and siltstone.
Volcanic rocks are in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 35 to 50 percent. Soil properties vary
depending on the vegetation. Soils that formed under
open-grown forest have a dark surface layer, whereas
soils that formed under dense Douglas-fir forest have a
somewhat dark surface layer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Argiborolls and loamy-skeletal, mixed Mollic
Eutroboralfs.

The Typic Argiborolls are in areas of the open-grown
forest. They make up about 40 percent of the unit.

The Mollic Eutroboralfs are in areas of the dense
Douglas-fir forest. They make up about 30 percent of
the unit.

The Rock outcrop is in areas throughout this map
unit. It makes up about 20 percent of the unit.

The components of this unit were not mapped
separately because it was not necessary to do so to
meet the survey objectives.

Dissimilar soils make up about 10 percent of the unit.
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They are loamy-skeletal, mixed, frigid Typic Ustochrepts
and loamy-skeletal, mixed, frigid Lithic Ustochrepts.
They are in areas near the Rock outcrop and on ridges.
They have a light colored surface layer or are 4 to 20
inches deep over bedrock. Their productivity for timber
is lower than that of the dominant soils.

Representative Profile of the Soils

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly silt loam.

The Mollic Eutroboralfs have a surface layer of
pinkish gray very gravelly silt loam about 8 inches thick.
The subsoil is pinkish gray very gravelly clay loam
about 12 inches thick. The substratum to a depth of 60
inches or more is brown very gravelly silt loam.

Management
Timber

Potential annual production is 42 to 60 cubic feet per
acre in the dense Douglas-fir forest and 16 to 26 cubic
feet per acre in the open-grown forest. Productivity in
the map unit is limited by the Rock outcrop. The slope
affects the operation of tractors. Regeneration of the
forest is limited by plant competition. The understory
vegetation competes vigorously with tree seedlings for
the limited available water.

Roads

The slope increases the amount of material
excavated during road construction. Unsurfaced roads
are slick when wet. The material exposed during road
construction is difficult to revegetate because of
moisture stress.

Range

The forest understory produces a moderate amount
of forage. Forage production increases after timber
harvest. The slope limits access to forage. Livestock
tend to gather in the less sloping areas. Building drift
fences, herding, and locating salting facilities away from
water help to overcome these limitations.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
year round and for elk in fall and winter. It also can
provide good habitat for blue grouse in spring and
summer and good nesting habitat for raptors that nest
on cliffs. It provides good security cover for mule deer.
If the soils in this unit are subject to erosion, the eroded
sediment can damage the habitat of fish.

Soil Survey

54-5C—Typic Cryoboralfs-Mollic
Cryoboralfs-Rock outcrop complex, steep

This map unit is on mountain slopes. Elevation
ranges from 6,000 to 7,500 feet. The vegetation
consists of dense Douglas-fir forest on north-facing
slopes and open-grown forest on south-facing slopes.
The soils formed in material weathered from
interbedded sandstone and shale.

Landform

The dominant slopes have gradients of 45 to 70
percent. The mountain slopes are long and straight or
slightly convex. Large streams are commonly at the
base of the slopes. The soils on the landforms have
moderate water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The dense Douglas-fir forest has an understory of
shrubs dominated by ninebark and snowberry. The
open-grown forest has an understory of bunchgrass
dominated by Idaho fescue, bluebunch wheatgrass, and
junegrass.

Habitat Types

Douglas-fir/ninebark is the major habitat type on
north-facing slopes. Douglas-fir/snowberry also is on
these slopes. A warm, moist climate and moderate
timber productivity are associated with these habitat
types in this unit. These habitat types are in about 35
percent of the unit. Douglas-fir/ldaho fescue is the
major habitat type on south-facing slopes. Douglas-fir/
bluebunch wheatgrass also is on these slopes. A warm,
dry climate and low timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 30 percent of the unit.

Subalpine fir/blue huckleberry, which is a dissimilar
habitat type, is in about 10 percent of the unit. It is at
the higher elevations. Its productivity for timber is higher
than that of the major habitat type.

Geology

This map unit is underlain by dark sandstone
interbedded with shale and siltstone. Volcanic rocks are
in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 35 to 65 percent. Soil properties vary
depending on the vegetation. Soils that formed under
dense Douglas-fir forest have a light colored surface
layer, whereas soils that formed under open-grown
forest have a somewhat dark surface layer.
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Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoboralfs and loamy-skeletal, mixed Mollic
Cryoboralfs.

The Typic Cryoboralfs are in areas of the dense
Douglas-fir forest. They make up about 35 percent of
the unit.

The Mollic Cryoboralfs are in areas of the open-
grown forest. They have a somewhat dark surface
layer. The similar soils have a dark surface layer. They
are loamy-skeletal, mixed Argic Cryoborolls. These
dominant and similar soils make up about 25 percent of
the unit.

The Rock outcrop is in areas throughout this map
unit. It makes up about 25 percent of the unit.

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

Dissimilar soils make up about 15 percent of the unit.
They are loamy-skeletal, mixed Typic Cryochrepts and
loamy-skeletal, mixed Typic Haploborolls. They are in
areas near the Rock outcrop. They do not have an
accumulation of clay in the subsoil. Their productivity for
timber is lower than that of the dominant soils.

Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown gravelly loam about 7 inches thick. The
upper part of the subsoil is pale brown cobbly loam
about 10 inches thick. The lower part is 31 inches of
pale brown very stony loam and very stony clay loam.
The substratum to a depth of 60 inches or more is very
pale brown extremely stony loam.

The Mollic Cryoboralfs have a surface layer of dark
grayish brown very gravelly loam about 15 inches thick.
The upper part of the subsoil is yellowish brown very
cobbly clay loam about 5 inches thick. The lower part is
pale brown very cobbly clay loam about 8 inches thick.
The substratumn to a depth of 60 inches or more is pale
brown and very pale brown very stony loam.

Management
Timber

Potential annual production is 42 to 60 cubic feet per
acre in the dense Douglas-fir forest and 16 to 26 cubic
feet per acre in the open-grown forest. Productivity in
the map unit is limited by the Rock outcrop. The slope
and the Rock outcrop limit the operation of tractors.
Regeneration of the forest is limited by plant
competition. The understory vegetation competes
vigorously with tree seedlings for the limited available
water.

Roads
The slope increases the amount of material
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excavated during road construction. Unsurfaced roads
are slick when wet. The material exposed during road
construction is difficult to revegetate because of
moisture stress.

Range

The slope severely limits access to forage. Livestock
tend to gather in the less sloping areas. Building drift
fences, herding, and locating salting facilities away from
water help to overcome these limitations. Forage
production is moderate on south-facing slopes, but it is
limited on north-facing slopes. It increases following
timber harvest.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer and fall. It also can provide good nesting
habitat for raptors that nest on cliffs. It provides good
security cover for mule deer, elk, and moose. If the
soils in this unit are subject to erosion, the eroded
sediment can damage the habitat of fish.

61-2A—Typic Argiborolls and Typic
Calciborolls, alluvial fans

This map unit is on alluvial fans. Elevation ranges
from 5,400 to 6,500 feet. The vegetation consists of
mountain grassland and mountain shrubland. The soils
formed in alluvial deposits.

Landform

The dominant slopes have gradients of 10 {o 20
percent. The alluvial fans are in areas where steep
mountain streams enter valleys. Seeps and springs are
on some stream bottoms. The soils on the landforms
have high water-holding capacity, and the potential for
surface runoff is low.

Vegetation

The mountain grassland is dominated by Idaho
fescue, bluebunch wheatgrass, junegrass, western
needlegrass, and forbs. The mountain shrubland has a
canopy of big sagebrush and an understory dominated
by Idaho fescue and common forbs. Sticky geranium,
bearded wheatgrass, mountain brome, and timber
oatgrass are in moist areas of this unit. Douglas-fir
seedlings invade the mountain grassland and mountain
shrubland in places.

Habitat Types

Big sagebrush/ldaho fescue and ldaho fescue/
bluebunch wheatgrass are the major habitat types.
Douglas-fir habitat types also are in this unit. They have
an understory of bunchgrass. A warm, somewhat dry
climate and moderate forage productivity are associated
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with these habitat types in this unit. These habitat types
are in about 90 percent of the unit.

Subalpine fir habitat types, which are dissimilar
habitat types, are in about 10 percent of the unit. They
~are at the higher elevations. Their productivity for timber
is higher than that of the major habitat types.

Geology

These soils are underlain by stratified alluvial
deposits weathered from shale, sandstone, or
limestone. Glacial till is in places.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 35 to 60 percent. Soil properties
vary depending on the location of the soils. Delineations
in the Bridger Range and the northern part of the
Absaroka-Beartooth Range include soils that formed in
material weathered from limestone. These soils have a
high content of lime in the subsoil and substratum.
Other delineations have soils that formed in material
weathered from shale and sandstone. These soils have
a lower content of lime in the subsoil and substratum
than the soils that formed in material weathered from
limestone.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Argiborolls and loamy-skeletal, carbonatic Typic
Calciborolls. ' ' Co

The Typic Argiborolls formed in material weathered
from sandstone and shale. They have an accumulation
of clay in the subsoil. The similar soils do not have an
accumaulation of clay in the subsoil. They are loamy-
skeletal, mixed Typic Haploborolls.

The Typic Calciborolls formed in material weathered
from limestone. They have a dark surface layer. The
similar soils have a light colored surface layer. They are
loamy-skeletal, carbonatic, frigid Typic Ustochrepts.

Delineations of this map unit can include both of the
dominant soils, or they can include only one of the
soils.

Dissimilar soils make up about 5 percent of the unit.
They are Aquic Argiborolis and Argiaquolls. They are
along streams and are somewhat poorly drained. Their
productivity for forage is higher than that of the
dominant soils.

Representative Profile of the Soils

The Typic Argiborolls have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
upper part of the subsoil is light yellowish brown very
gravelly silt loam about 6 inches thick. The lower part is
light yellowish brown very gravelly silty clay loam about
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4 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown very cobbly silt loam.
The Typic Calciborolls have a surface layer of
calcareous, dark grayish brown very gravelly silt loam
about 20 inches thick. The subsoil is calcareous, pale
brown very gravelly loam about 7 inches thick. The
substratum to a depth of 60 inches or more is
calcareous, very pale brown very cabbly foam.

Management
Timber

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

Roads

The material exposed on steep cutbanks during road
construction tends to erode. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard.

Range

The average production for the potential native plant
communities is about 800 to 2,300 pounds per acre of
air-dry herbage in a normal year. The soils that have a
very limey subsoil have the lower potential productivity.
They are in areas of the Bridger Range and the
northern part of the Absaroka-Beartooth Range. The
invasion of timothy into some of the grassland can alter
the grazing season and affect utilization of the forage.
in places controlling the sagebrush improves production
of desirable forage plants. Insufficient water for
livestock is a limitation.

Wildlife and fisheries

This map unit does not provide good habitat for muie
deer, elk, or moose.

64-2A—Typic Cryoborolls and Argic
Cryoborolls, terraces and flood plains

This map unit is on terraces and flood plains.
Elevation ranges from 6,500 to 8,000 feet. The
vegetation consists of mountain grassland and
mountain shrubland. The soils formed in glacial
outwash deposits.

Landform

The dominant siopes have gradients of 0 to 10
percent. The terraces and flood plains are on the
bottom of valleys bordering streams. Deposits from
avalanches that occur on adjacent slopes occasionally
are in these valleys. Also included in this unit are some
alluvial fans and stream terraces. The landforms
commonly contain one major stream. The soils are
subject to flooding after prolonged, high intensity
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storms. The soils on the landforms have high water-
holding capacity, and the potential for surface runoff is

low.
Vegetation

The mountain grassland is dominated by Idaho
fescue, bluebunch wheatgrass, junegrass, western
needlegrass, and forbs. The mountain shrubland has a
~ canopy of big sagebrush and an understory dominated
by ldaho fescue and forbs. Sticky geranium, bearded
wheatgrass, mountain brome, and timber oatgrass are
in moist areas of this unit. Douglas-fir seedlings invade
the mountain grassland and mountain shrubland in
places.

Habitat Types

Big sagebrush/ldaho fescue and Idaho fescue/
bluebunch wheatgrass are the major habitat types.
Douglas-fir habitat types also are in this unit. They have
an understory of bunchgrass. A warm, somewhat dry
climate and moderate forage productivity are associated
with these habitat types in this unit. These habitat types
are in about 85 percent of the unit.

Dissimilar habitat types are in about 15 percent of
the unit. Subalpine fir habitat types are at the higher
elevations. Their productivity for timber is higher than
that of the major habitat types. Riparian communities
are along perennial streams. Their productivity for
forage is higher than that of the major habitat types.

Geology

These soils are underlain by stratified glacial outwash
deposits weathered from granitic rocks or from
sandstone and shale or limestone.

Characteristics of the Soils

The soils in this map unit have a moderately coarse
textured or medium textured surface layer. The content
of rock fragments in the subsoil ranges from 10 to 50
percent. Soil properties vary depending on the parent
material. Soils that formed in material weathered from
granitic rock or limestone do not have an accumulation
of clay in the subspil, whereas soils that formed in
material weathered from sandstone and shale have an
accumulation of clay in the subsoil.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoborolls and loamy-skeletal, mixed Argic
Cryoborolls.

; The Typic Cryoborolls formed in material weathered
7 from granitic rocks and limestone.

~ The Argic Cryoborolls formed in material weathered
from sandstone and shale. They have a 35 to 50
percent content of rock fragments in the subsoil. The
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similar soils have a 10 to 35 percent content of rock
fragments in the subsoil. They are fine-loamy, mixed
Argic Cryoborolls.

Delineations of this map unit can include both of the
dominant soils, or they can include only one of the
soils.

Dissimilar soils make up about 15 percent of the unit.
They are loamy-skeletal, mixed Mollic Cryoboralfs;
loamy-skeletal, mixed Argic Pachic Cryoborolls; and
Cryaquolls. The Mollic Cryoboralfs are in areas of some
included forests. The Argic Pachic Cryoborolls and
Cryaquolls are on flood plains. They are wet and have
low strength.

Representative Profile of the Soils

The Typic Cryoborolls have a surface layer of dark
grayish brown loam and sandy loam. The surface layer
is about 7 inches thick. The upper 9 inches of the
subsoil is dark grayish brown very gravelly ioam and
very gravelly sandy loam. The lower 6 inches is dark
grayish brown very cobbly loam and very cobbly sandy
loam. The substratum to a depth of 60 inches or more
is grayish brown very cobbly loam and very cobbly
sandy loam.

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is about 30
inches of pale brown clay loam and very gravelly clay
loam. The substratum to a depth of 60 inches or more
is light yellowish brown very cobbly loam.

Management
Timber

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

Roads

The material exposed on steep cutbanks during road
construction tends to erode. Avalanches can increase
the cost of maintaining the roads. If unsurfaced roads
are traveled when the soils are wet, the formation of
ruts is a hazard. When roads are constructed in or near
stream channels, measures should be taken to prevent
sediment from entering the channel system.

Range

The average production for the potential native plant
communities is about 1,728 pounds per acre of air-dry
herbage in a normal year. The invasion of timothy into
some of the grassland can alter the grazing season and
affect utilization of the forage. The forest understory
produces some forage. The forested areas have good
potential for use as transitory range. In places
controlling the sagebrush improves production of
desirable forage plants. Livestock tend to gather on
stream bottoms.
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Wildlife and fisheries

This map unit can provide good habitat for moose in
fall and winter. Moose and grizzly bear tend to be in the
moist and wet areas. The major streams in the unit
provide habitat for trout.

64-2C—Typic Cryoboralfs and Argic
Cryoborolls, terraces and flood plains

This map unit is on terraces and flood plains.
Elevation ranges from 6,000 to 7,000 feet. The
vegetation consists of lower subalpine forest. The soils
formed in alluvial or glacial outwash deposits.

Landform

The dominant slopes have gradients of 0 to 10
percent. The terraces and flood plains are on the
bottom of valleys bordering streams. Deposits from
avalanches that occur on adjacent, steep slopes are
common in the valleys. Included in this unit are some
alluvial fans and stream terraces. Seeps and springs
are in depressions and on low terraces. The landforms
commonly contain one major stream. The soils are
subject to flooding after prolonged, high intensity
storms. The soils on the landforms have high water-
holding capacity, and the potential for surface runoff is
low.

Vegetation

The vegetation is dense lodgepole pine forest and
spruce forest at the higher elevations and Douglas-fir
forest and some areas of mountain meadows at the
lower elevations. At the higher elevations the forest
understory is a dense mat of shrubs dominated by blue
huckleberry and grouse whortleberry. At the lower
elevations it contains snowberry and ninebark. Near the
streams and seeps, it contains baneberry, horsetail,
sweetscented bedstraw, and bluejoint.

Habitat Types

Subalpine fir/blue huckleberry and subalpine fir/
grouse whortleberry are the major habitat types at the
higher elevations. Subalpine fir and spruce habitat types
are the major habitat types on wet soils at the lower
elevations. Douglas-fir and spruce habitat types are in
the drier areas at the lower elevations. They have an
understory of shrubs. A cool, moist climate and high
timber productivity are associated with these habitat
types in this unit. These habitat types are in about 80
percent of the unit.

Idaho fescue/bearded wheatgrass, which is a
dissimilar habitat type, is in about 20 percent of the unit.
It is in the mountain meadows.

Soil Survey

Geology

These soils are underlain by stratified glacial outwash
and alluvial deposits.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 35 to 50 percent. Soil properties vary
depending on the vegetation. Soils that formed under
dense lodgepole pine and spruce forest have a light
colored surface layer, whereas soils that formed under
Douglas-fir forest have a dark surface layer.

Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoboralfs and loamy-skeletal, mixed Argic
Cryoborolls.

The Typic Cryoboralfs are in the areas of dense
lodgepole pine forest and spruce forest.

The Argic Cryoborolls are in the areas of Douglas-fir
forest. They have a thick, dark surface layer. The
similar soils have a very thick, dark surface layer. They
are loamy-skeletal, mixed Argic Pachic Cryoborolls.

Delineations of this map unit can include both of the
dominant soils, or they can include only one of the
soils.

Dissimilar soils make up about 20 percent of the unit.
They are loamy-skeletal, mixed Aquic Cryoboralfs and
Cryaquolls. The Aquic Cryoboralfs are on flood plains,
in depressions, and on low terraces. They are
somewhat poorly drained and have low strength. Their
productivity for timber is higher than that of the
dominant soils. The Cryaquolls are near streams and
seeps. They are poorly drained, have low strength, and
are periodically flooded.

Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown gravelly loam about 7 inches thick. The
upper part of the subsoil is pale brown cobbly loam
about 10 inches thick. The lower 31 inches is pale
brown very stony loam and very stony clay loam. The
substratum to a depth of 60 inches or more is very pale
brown very stony loam.

The Argic Cryoborolls have a surface layer of brown
loam about 10 inches thick. The subsoil is about 30
inches of pale brown clay loam to very gravelly clay
loam. The substratum to a depth of 60 inches or more
is light yellowish brown very cobbly loam.

Management
Timber
The potential annual production ranges from 65 to 97
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cubic feet per acre. The terrain is well suited to the
~ operation of tractors.

. Roads

Roads should not be built in wet areas. Providing
suitable subgrade material helps to prevent the damage
caused by wetness. The material exposed on steep
cutbanks during road construction tends to erode.
Avalanches can increase the cost of maintaining the

roads.

Range

The forest understory produces a limited amount of
forage. Forage production increases following timber
harvest. The forested areas are well suited to transitory
range.
wildlife and fisheries

This map unit can provide good habitat for elk and
moose in summer and fall and for grizzly bear in
summer, It also can provide good habitat for moose in
winter in areas where subalpine fir seedlings occur in
the forest understory. It provides good security cover for
mule deer, elk, and moose. The major streams in the
unit provide habitat for trout.

66-1A—Cryaquolls and Cryaquents, flood
plains .

This map unit is on flood plains and terraces.
Elevation ranges from 6,600 to 8,600 feet. The
vegetation consists of mountain meadows and riparian
communities. The soils formed in alluvial deposits.

Landform

The dominant slopes have gradients of 0 to 10
percent. The flood plains and the terraces are on the
bottom of valleys along stream channels. They
commonly contain ponds and bogs. The soils are
frequently flooded. They have high water-holding
capacity, and the potential for surface runoff is low.

Vegetation

The vegetation dominantly is wet mountain meadows
and riparian community types. Forest or moist meadows
are in some areas. The species in the mountain
Mmeadows are tufted hairgrass, timber oatgrass, timothy,
rushes, and bentgrass.

Habitat Types

Tufted hairgrass/sedge is the major habitat type in
the mountain meadows. Willow communities are the
Mmajor riparian community types. A cool, very wet site
and high forage productivity are associated with these
habitat types in this unit. These habitat types are in
about 90 percent of the unit.
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Subalpine fir and Engelmann spruce habitat types,
which are dissimilar habitat types, are in about 10
percent of the unit. They are somewhat poorly drained
and are on benches and terraces.

Geology

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

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. In places they are occasionally flooded
during spring snowmelt. Soil properties vary depending
on the age of the alluvial deposits. Soils that formed in
the older deposits have a dark surface layer, whereas
soils that formed in recent deposits have a light colored
surface layer.

Map Unit Composition
The dominant soils are Cryaquolls and Cryaquents.
The Cryaquolls formed in the older alluvial deposits.
The Cryaquents formed in the recent deposits.
Delineations of this map unit can include both of the
dominant soils, or they can include only one of the
soils.

Representative Profile of the Soils

No one profile can represent the soils in this unit. In
one of the more common profiles, however, the
Cryaquolls have a surface layer of very dark grayish
brown, very dark gray, and dark grayish brown silt loam
about 9-inches thick. The subsoil is about 5 inches of
grayish brown sandy clay loam mottled with strong
brown and yellowish brown. The substratum to a depth
of 60 inches or more is very pale brown and light gray
sandy clay loam and gravelly sandy clay loam. It has
strong brown mottles.

In another of the more common profiles, the
Cryaquents have a surface layer of dark gray silt loam
about 4 inches thick. The substratum to a depth of 60
inches or more is gray, light gray, and light brownish
gray stratified silt loam, very fine sandy loam, gravelly
sandy loam, loamy sand, and very cobbly loamy sand.
it has yellowish brown mottles.

Management
Timber

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

Roads should not be built in wet areas. Providing
suitable subgrade material helps to prevent the damage
caused by wetness. The material exposed on steep
cutbanks during road construction tends to erode. When
roads are constructed in or near stream channels,
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measures should be taken to prevent sediment from
entering the channel system. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is

a hazard.
Range

In most areas the soils in this unit are too wet to
support livestock most of the time. Delaying grazing
until the soils have dried out helps to prevent the
damage caused by trampling. Livestock tend to gather
in wet areas and overgraze the vegetation rather than
grazing in the adjacent uplands. The average
production for the potential native plant communities is
about 3,400 pounds per acre of air-dry herbage in a
normal year. The invasion of timothy into some of the
wet meadows can alter the grazing season and affect
utilization of the forage.

Wildlife and fisheries

This map unit can provide good habitat for moose in
summer and fall and for elk and grizzly bear in summer.
It also can provide good habitat for moose in winter in
areas where subalpine fir seedlings are in the forest
understory. The major streams in the unit provide
habitat for trout.

71-1A—Aquic Cryoboralfs-Typic Cryoboralfs
complex landslides

This map unit.is on landslides. Elevation ranges from
7,000 to 8,000 feet. The vegetation consists of lower
subalpine forest. The soils formed in material deposited
by landslides.

Landform

The dominant slopes have gradients of 5 to 20
percent. The landslides are hummocky land surfaces
characterized by a regular pattern of mounds and
depressions. Indicators of movement, such as large
cracks, leaning trees, slip scars, and lobate-shaped
deposits, are present. Seeps, springs, and small ponds
are in some depressions. About 40 to 60 percent of the
unit is subject to further landslides. The soils on the
landforms have high water-holding capacity. The
deranged drainage system diverts runoff into ponds and
bogs. Included in this unit are some structurally
controlied sandstone ridges, which are more stable than
the landslides.

Vegetation

The vegetation is mostly dense lodgepole pine forest
and scattered areas of mountain meadows. Engelmann
spruce and subalpine fir forest is in depressional areas
and near seeps or springs. The forest understory
contains twinflower or blue huckleberry on moderately

Soil Survey

well drained knobs; baneberry, twisted stalk, and
sweetscented bedstraw in depressions; and bluejoint in
poorly drained areas near seeps and springs.

Habitat Types

Subalpine fir/sweetscented bedstraw and subalpine
fir/biuejoint are the major habitat types in the
depressions. Wet soils and high timber productivity are
associated with these habitat types in this unit. These
habitat types are in about 45 percent of the unit.
Subaipine fir/twinflower and subalpine fir/blue
huckleberry are the major habitat types on mounds. A
cool climate and moderate timber productivity are
associated with these habitat types in this unit. These
habitat types are in about 30 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Idaho fescue/bearded wheatgrass is in the
meadows. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. Its productivity
for timber is lower than that of the major habitat types.

Geology

These soils are underlain by material deposited by
landslides. The material is weathered from interbedded
shale, mudstone, siltstone, and some sandstone.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsail
ranges from 0 to 15 percent. Scil properties vary
depending on the topography. Soils in depressions are
wet and have low strength, whereas soils on mounds
are well drained.

Map Unit Composition

The dominant soils are fine-loamy, mixed Aquic
Cryoboralfs and fine-loamy, mixed Typic Cryoboralfs.

The Aquic Cryoboralfs are in depressions. They
make up about 50 percent of the unit.

The Typic Cryoboralfs are on mounds. They have a
light colored surface layer. The similar soils have a
somewhat dark surface layer. They are fine-loamy,
mixed Mollic Cryoboralfs. These dominant and similar
soils make up about 35 percent of the unit.

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

Dissimilar soils make up about 15 percent of the unit.
They are Argic Cryaquolls and Argiaquic Cryoborolls.
They are in the mountain meadows. They are poorly
drained and have a thick, dark surface layer.

Representative Profile of the Soils

The Aquic Cryoboralfs have a surface layer of light
gray silt loam about 7 inches thick. The upper part of



geauéﬁn National Forest; Montana

“the subsoil is light brownish gray clay loam about 6
_inches thick. The lower part is light gray sandy clay
joam about 7 inches thick. The substratum to a depth of
60 inches or more is grayish brown graveily clay toam.
The Typic Cryoboralfs have a surface layer of very

ale brown loam about 11 inches thick. The upper part
of the subsoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

Management

Timber

The potential annual production ranges from 52 to 90
cubic feet per acre. The operation of tractors is limited
by low strength in wet areas. Operating tractors in wet
areas results in the formation of ruts and lower soil
productivity. The forest vegetation helps to stabilize the
slope. Timber harvest can increase the risk of
landslides.

Roads

The risk of landslides occurring is high because of
the roads. The stability of the slope should be evaluated
before the roads are built. Roads should not be built in
wet areas. Providing suitable subgrade material helps to
prevent the damage caused by wetness. If unsurfaced
‘roads are traveled when the soils are wet, the formation
of ruts is a hazard..The material exposed on steep
cuthanks during road construction tends to slough and
erode.

Range

The mountain meadows are in about 15 percent of
the unit but produce 90 percent of the available forage.
Because the forage is in widely scattered areas,
however, access to it is limited. The forest understory
produces a limited amount of forage. The forested
areas are poorly suited to transitory range.

Wildlife and fisheries

This map unit can provide good habitat for moose
and grizzly bear in summer and fall and for elk in
summer. It also can provide good habitat for moose in
winter in areas where subalpine fir seedlings are in the
forest understory. It provides good security cover for
mule deer, elk, and moose. The streams and small
lakes in the unit provide habitat for trout.

711 B—Argic Cryoborolis-Argic Pachic
Cryoborolls complex, landslides

This map unit is on landslides. Elevation ranges from
6,800 to 7,800 feet. The vegetation consists of

81

mountain grassland, mountain shrubland, and lower
subalpine forest. The soils formed in material deposited
by landslides.

Landform

The dominant siopes have gradients of 5 to 20
percent. The landslides are hummocky land surfaces
characterized by a regular pattern of mounds and
depressions. Indicators of past, rapid movement, such
as large cracks, slip scars, and lobate-shaped deposits,
are present. About 20 1o 40 percent of the unit is
subject to further landslides. The soils on the landforms
have high water-holding capacity. The deranged
drainage system diverts surface runoff into ponds and
bogs. Included in this unit are some structurally
controlled sandstone ridges, which are not subject to
landslides.

Vegetation

Lodgepole pine forest and subalpine fir forest are at
the higher elevations. The forest understory is
dominated by pinegrass and low-growing shrubs. The
mountain grassland is dominated by Idaho fescue,
bluebunch wheatgrass, junegrass, western neediegrass,
and forbs. The mountain shrubland has a canopy of big
sagebrush and an understory dominated by ldaho
fescue and forbs. Sticky geranium, bearded
wheatgrass, mountain brome, and timber oatgrass are
in moist areas. Douglas-fir seedlings invade the
mountain grassiand and mountain shrubland in places.

Habitat Types

idaho fescue/bluebunch wheatgrass and big
sagebrush/ldaho fescue are the major grassland and
shrubland habitat types. ldaho fescue/bearded
wheatgrass is in depressions. A warm, moist climate
and moderate forage productivity are associated with
the mountain grassland and mountain shrubland habitat
types in this unit. These habitat types are in about 60
percent of the unit. Subalpine fir habitat types are the
major habitat types in the lodgepole pine forest.
Moderate timber productivity is associated with the
subalpine fir habitat types in this unit. These habitat
types are in about 20 percent of the unit.

Dissimilar habitat types are in about 20 percent of
the unit. Douglas-fir/'snowberry is at the lower
elevations. Its productivity for timber is lower than that
of the major habitat types. Regeneration of Douglas-fir/
snowberry is limited. Tufted hairgrass/sedges is in wet
areas. lts productivity for forage is higher than that of
the major habitat types.

Geology
These soils are underlain by material deposited by
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landslides. The material is weathered from shale,
mudstone, siltstone, and some sandstone.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 0 to 15 percent. Soil properties vary
depending on the topography. Soils on mounds and
benches have a dark surface layer, whereas soils in
swales or depressions have a very thick, dark surface
layer.

Map Unit Composition

The dominant soils are fine-loamy, mixed Argic
Cryoborolls and fine-loamy, mixed Argic Pachic
Cryoborolls.

The Argic Cryoborolls are on mounds and benches.
They make up about 50 percent of the unit.

The Argic Pachic Cryoborolls are in swales or
depressions. They make up about 30 percent of the
unit.

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

Dissimilar soils make up about 20 percent of the unit.
They are fine-loamy, mixed Mollic Cryoboralfs and fine-
loamy, mixed Argic Cryaquolls. The Mollic Cryoboralfs
are in forested areas. They have a lighter colored
surface layer than the dominant soils. Also, their
productivity for timber is higher than that of the
dominant soils. The Argic Cryaquolls are on stream
bottoms and in wet meadows. They are poorly drained.
Their productivity for forage is higher than that of the
dominant soils.

Representative Profile of the Soils

The Argic Cryoborolls have a surface layer of grayish
brown silt loam about 10 inches thick. The subsoil is
pale brown and light yellowish brown clay loam about
22 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown clay loam.

The Argic Pachic Cryoborolls have a surface layer of
grayish brown silt loam about 9 inches thick. The
subsoil is brown clay loam about 19 inches thick. The
substratum to a depth of 80 inches or more is yellowish
brown loam.

Management
Timber

Potential annual production in forested areas is 52 to
68 cubic feet per acre. Timber productivity in the map
unit is limited by the mountain grassland and mountain
shrubland. The terrain is well suited to the operation of
tractors.

Soil Survey

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. The material
exposed on steep cutbanks during road construction
tends to slough and erode. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard.

Range

The average production for the potential native plant
communities is about 1,634 to 2,338 pounds per acre of
air-dry herbage in a normal year. About 35 percent of
the soils in this unit are in depressions or in somewhat
poorly drained meadows; however, these soils produce
more than 60 percent of the available forage and
livestock tend to gather in these areas. The invasion of
timothy into some of the grassland can alter the grazing
season and affect utilization of the forage. Brush control
increases forage production in areas of big sagebrush,

Wildlife and fisheries

This map unit can provide good habitat for elk and
mule deer in fall and winter. Most delineations of this
unit are within the range of elk from the northern part of
Yellowstone National Park. They can provide range in
winter for the elk.

71-1C—Typic Cryoboralfs-Aquic Cryoboralfs
complex, landslides, cold

This map unit is on-landslides. Elevation ranges from
7,800 to 8,600 feet. The vegetation consists of upper
subalpine forest. The soils formed in material deposited
by landslides.

Landform

The dominant slopes have gradients of 5 to 20
percent. The landslides are hummocky land surfaces
characterized by a regular pattern of mounds and
depressions. Indicators of past, rapid movement, such
as large cracks, leaning trees, slip scars, and lobate-
shaped deposits, are present. Seeps, springs, and
small ponds are in some depressions. About 40 to 80
percent of the unit is subject to further landslides. The
soils on the landforms have high water-holding capacity.
The deranged drainage system diverts surface runoff
into ponds and bogs. Included in this unit are some
structurally controlled sandsigne ridges, which are not
subject to landslides.

Vegetation

- The vegetation includes stunted subalpine fir,
whitebark pine, and lodgepole pine in forested areas
and scattered areas of mountzin meadows. The forest
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canopy is open grown at the higher elevations. The
forest understory is a mat of shrubs dominated by
grouse whortleberry. Heartleaf arnica and lupine are in

places.
Habitat Types

Subalpine fir/whitebark pine/grouse whortleberry is
the major habitat type at the mid and upper elevations.
Subalpine fir/blue huckleberry and subalpine fir/grouse
whortleberry are the major habitat types at the lower
elevations. Whitebark pine/subalpine fir also is at the
higher elevations, and subalpine fir/heartleaf arnica and
subalpine firtwinflower are at the lower elevations. A
cold climate and low timber productivity are associated
with these habitat types. These habitat types are in
about 75 percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Idaho fescue/bearded wheatgrass and tufted
hairgrass/sedge are in the meadows. Subalpine fir/
sweetscented bedstraw is in the poorly drained areas at
the lower elevations. Its productivity for timber is higher
than that of the major habitat types.

Geology

These soils are underlain by material deposited by
landslides. The material is weathered from shale,
mudstone, siltstone, and some sandstone.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 0 to 15 percent. Soil properties vary
depending on the topography. Soils on mounds are well
drained, whereas soils in depressions are wet and have
low strength.

Map Unit Composition

The dominant soils are fine-loamy, mixed Typic
Cryoboralfs and fine-loamy, mixed Aquic Cryoboralfs.

The Typic Cryoboralfs are on mounds. They have a
light colored surface layer. The similar soils have a
somewhat dark surface layer. They are fine-loamy,
mixed Mollic Cryoboralfs. These dominant and similar
soils make up about 50 percent of the unit.

The Aquic Cryoboralfs are in depressions. They
make up about 35 percent of the unit.

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

Dissimilar soils and rubble land make up about 15
percent of the unit. The dissimilar soils are Argic
Cryaquolls and Argiaquic Cryoborolls. They are in the
Mmeadows. They are poorly drained and have a thick,
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dark surface layer. The rubble land is in areas
throughout the unit.

Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown loam about 11 inches thick. The upper part
of the subsoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

The Aquic Cryoboralfs have a surface layer of light
gray silt loam about 4 inches thick. The upper part of
the subsoil is light brownish gray clay loam about 9
inches thick. The lower part is light gray sandy clay
loam about 7 inches thick. The substratum to a depth of
60 inches or more is grayish brown gravelly clay loam.

Management
Timber

The potential annual production ranges from 32 to 50
cubic feet per acre. The operation of tractors is limited
by low strength in wet areas. If ruts are formed and the
soil is puddled, productivity is reduced. Regeneration of
the forest is limited by the harsh climate. The forest
vegetation helps to stabilize the slope. Timber harvest
can increase the risk of landslides.

Roads

The risk of landslides occurring is high because of
the roads. The stability of the siope should be evaluated
before the roads are built. Roads should not be built in .
wet areas. Providing suitable subgrade material heips to
prevent the damage caused by wetness. The material
exposed on steep cutbanks during road construction
tends to slough and erode and is difficult to revegetate
because of the harsh climate. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard.

Range

The meadows are in about 15 percent of the unit but
produce 90 percent of the available forage. Because the
forage is in widely scattered areas, however, access to
it is limited. The invasion of timothy into some of the
meadows can alter the grazing season and affect
utilization of the forage. The forest understory produces
a limited amount of forage. The forested areas are
poorly suited to transitory range.

Wildlife and fisheries
This map unit can provide good habitat for elk,
moose, and grizzly bear in summer and some habitat

for them in fall. It also can provide good habitat for
moose in winter in areas where subalpine fir seedlings
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are in the forest understory. It can provide good habitat
for blue grouse in fall. It provides good security cover
for mule deer, elk, and moose. The larger streams and
small lakes in the unit provide habitat for trout.

71-1D—Typic Cryoboralfs-Typic Cryochrepts
complex, landslides

This map unit is on landslides. Elevation ranges from
7,000 to 8,000 feet. The vegetation consists of lower
subalpine forest. The soils formed in material deposited
by landslides.

Landform

The dominant siopes have gradients of 5 to 20
percent. The landslides are characterized by an
irregular series of benches intermingled with some
hummocky land surfaces. In areas where the streams
have well defined channels, the banks are nearly
vertical. About 5 to 20 percent of the unit is subject to
further landslides. The soils on the landforms have high
water-holding capacity. The deranged drainage system
diveris surface runoff into ponds and swales. Included
in this unit are some structurally controlled sandstone
ridges, which are not subject to landslides.

Geology

These soils are underlain by material deposited by
landslides. The material is weathered from sandstone
" and shale or glacial till.

Vegetation

The vegetation is mostly dense lodgepole pine forest
and scattered areas of mountain meadows. Engelmann
spruce is common in depressions. At the higher
elevations whitebark pine and subalpine fir are mixed
with the lodgepole pine. The forest understory is a thick
mat of pinegrass on south-facing slopes and heartleaf
arnica and grouse whortleberry on north-facing slopes.
Twinflower is in depressions.

Habitat Types

Subalpine fir/pinegrass is the major habitat type on
south-facing slopes and on some west-facing slopes.
Subalpine fir/grouse whortleberry is the major habitat
type on north- and east-facing slopes. Subalpine fir/
whitebark pine/grouse whortleberry is the major habitat
type at the higher elevations. Engelmann spruce/
twinflower is the major habitat type in depressions and
near seeps. Subalpine fir/blue huckleberry is on north-
facing slopes, and subalpine fir/twinflower is in
depressions. A cool, moist climate and moderate timber
productivity are associated with the habitat types in this
unit. These habitat types are in about 80 percent of the
unit.

Soil Survey

Dissimilar habitat types are in about 20 percent ot
the unit. Idaho fescue/bearded wheatgrass is in the
meadows. Douglas-fir/snowberry is at the lower
elevations. Regeneration of Douglas-fir/snowberry is
limited.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer. The content of rock fragments in the
subsoil ranges from 10 to 50 percent. Soil properties
vary depending on the topography. Soils on benches
and in swales are moderately fine textured in the lower
part of the subsoil. They have an accumulation of clay
in the subsoil. Soils on ridges are moderately coarse
{extured in the lower part of the subsoil. They do not
have an accumulation of clay in the subsoil.

_ Map Unit Composition

The dominant soils are loamy-skeletal, mixed Typic
Cryoboralfs and loamy-skeletal, mixed Typic
Cryochrepts.

The Typic Cryoboralfs are on benches and in swales.
They have a light colored surface layer and a 35 to 50
percent content of rock fragments in the subsoil. The
similar soils have a thin, dark surface layer or a 10 to
35 percent content of rock fragments in the subsoil.
They are loamy-skeletal, mixed Mollic Cryoboralfs and
fine-loamy, mixed Typic Cryoboralfs. These dominant
and similar soils make up about 40 percent of the unit.

The Typic Cryochrepts are on ridges. They have a 35
to 50 percent content of rock fragments in the subsoil.
The similar soils have a 10 to 35 percent content of
rock fragments in the subsoil. They are coarse-loamy,
mixed Typic Cryochrepts. These dominant and similar
soils make up about 35 percent of the unit.

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

Dissimilar soils and rubble land make up about 25
percent of the unit. The dissimilar soils are Argic
Cryoborolls, Argic Pachic Cryoboroiis, and Argic
Cryaquolls. The Argic Cryoborolls and Argic Pachic
Cryoborolls are in the meadows and in some of the
forested areas. They have a thick, dark surface layer.
Their productivity for timber is lower than that of the
dominant soils. The Argic Cryaquolls are in the ponds
and swales. They are poorly drained and have low
strength. The rubble land is on ridges that are underlain
by sandstone.

Representative Profile of the Soils

The dominant soils are loamy-skeletal, mixed Typic
Cryoboralfs and loamy-skeletai, mixed Typic
Cryochrepts.

The Typic Cryoboralfs have a surface layer of very



Gallatin National Forest, Montana

pale brown gravelly loam about 7 inches thick. The
upper part of the subsoil is pale brown cobbly loam
about 29 inches thick. The lower 12 inches is pale
brown very stony loam to clay loam. The substratum to
a depth of 60 inches or more is very pale brown very
stony loam.

The Typic Cryochrepts have a surface layer of brown
gravelly loam about 3 inches thick. The subsoil is very
pale brown very cobbly sandy loam about 13 inches
thick. The substratum to a depth of 60 inches or more is
very pale brown very cobbly sandy loam.

Management
Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of tractors. The forest vegetation helps to
stabilize the slope. Timber harvest can increase the risk
of landslides. Regeneration of the forest is limited by
plant competition. The understory vegetation competes
vigorously with tree seedlings for the limited available
water.

Roads

The material exposed on steep cutbanks during road
construction tends to slough and erode. If unsurfaced
roads are traveled when the soils are wet, the formation
of ruts is a hazard. The risk of landslides occurring is
moderate because of the roads. The stability of the
slope should be evaluated before the roads are built.
Range

The meadows are in 10 percent of the unit but
provide 80 percent of the available forage. Because the
forage is in widely scattered areas, however, access to
itis limited. The forest understory produces a limited
amount of forage. Forage production increases after
timber harvest. The forested areas are moderately
suited to transitory range.

Wildlife and fisheries

This map unit can provide good habitat for elk in
summer and fall and for grizzly bear in summer. It

provides good security cover for mule deer, elk, and
moose.

71-1E—Mollic Cryoboralfs-Argic Cryoborolls
complex, landslides

This map unit is on landslides. Elevation ranges from
6,700 to 7,500 feet. The vegetation consists of dense
Douglas-fir forest and lower subalpine forest. The soils
formed in material deposited by landslides.

Landform
The dominant slopes are on south aspects. They
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have gradients of 5 to 20 percent. The landslides are
characterized by an irregular series of benches
intermingled with some hummocky land surfaces. Seeps
and springs occur in places. About 5 to 20 percent of
the unit is subject to further landslides. The soils on the
landforms have high water-holding capacity. The
deranged drainage system diverts surface runoff into
seeps and swales. Included in this unit are some
structurally controlled sandstone ridges, which are not
subject to landslides.

Vegetation

The vegetation is open-grown or dense Douglas-fir
forest and lodgepole pine forest and scattered areas of
mountain grassland. The forest understory is a thick
stand of shrubs dominated by snowberry and blue
huckleberry.

Habitat Types

Douglas-fir/snowberry and Douglas-fir/blue
huckleberry are the major habitat types on south-facing
slopes and at the lower elevations on north-facing
slopes. These habitat types are in about 45 percent of
the unit. Subalpine fir/blue huckleberry is the major
habitat type on north-facing slopes at the higher
elevations. Subalpine fir/grouse whortleberry also is on
north-facing slopes at the higher elevations. These
habitat types are in about 30 percent of the unit. A cool
climate and moderate timber productivity are associated
with these habitat types in this unit.

Dissimilar habitat types are in about 25 percent of
the unit. Idaho fescue/bluebunch wheatgrass is in the
mountain grassland. Douglas-fir and limber pine habitat
types are at the lower elevations on south-facing
slopes. They have an understory of bunchgrass. Their
productivity for timber is lower than that of the major
habitat types.

Geology
These soils are underlain by material deposited by
landslides. The material is weathered from shale,
mudstone, siltstone, and some sandstone.

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 0 to 20 percent. Soil properties vary
depending on the vegetation. Soils that formed under
dense forest have a somewhat dark surface layer,
whereas soils that formed under open-grown forest
have a dark surface layer.

Map Unit Composition
The dominant soils are fine-loamy, mixed Mollic
Cryoboralfs and fine-loamy, mixed Argic Cryoborolls.
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The Mollic Cryoboralfs are in areas of dense forest.
They have a somewhat dark surface layer. The similar
soils have a light colored surface layer. They are fine-
loamy, mixed Typic Cryoboralfs. These dominant and
similar soils make up about 60 percent ot the unit.

The Argic Cryoborolls are in areas of open-grown
forest. They make up about 30 percent of the unit.

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

Rubble land makes up about 10 percent of the unit. {f
is on ridges that are underlain by sandstone.

Representative Profile of the Soils

The Mollic Cryoboralfs have a surface layer of light
brownish gray loam about 12 inches thick. The upper
part of the subsoil is light brownish gray clay loam
about 14 inches thick. The lower part is light yellowish
brown gravelly clay loam about 13 inches thick. The
substratum to a depth of 80 inches or more is pale
brown clay loam.

The Argic Cryoborolls have a surface layer of grayish
brown silt foam about 10 inches thick. The subsoil is
pale brown and light yellowish brown clay loam about
22 inches thick. The substratum to a depth of 60 inches
or more is light yellowish brown gravelly clay loam.

Management
Timber .

The potential annual production ranges from 54 to 76
cubic feet per acre. The terrain is well suited to the
operation of tractors. Regeneration of the forest is
limited by plant competition in the dense Douglas-fir
forest. The understory vegetation competes vigorously
with tree seedlings for the limited available water, The
forest vegetation helps to stabilize the slope. Timber
harvest can increase the risk of landslides.

Roads

The risk of landslides occurring is moderate because
of the roads. The stability of the slope should be
evaluated before the roads are built. Roads should not
be built in wet areas. The material exposed on steep
cutbanks during road construction tends to erode. If
unsurfaced roads are traveled when the soils are wet,
the formation of ruts is a hazard.

Range

The forest understory produces a limited amount of
forage. The mountain grassland is in about 15 percent
of the unit but produces more than 50 percent of the
available forage. Because the forage is in scattered
areas, however, access 1o it is limited. The invasion of
timothy into some of the grassland can alter the grazing
season and affect utilization of the forage. Forage
production increases following timber harvest. The

Soil Survey

forested areas are moderately suited to transitory
range.

Wildlife and fisheries

This map unit can provide good habitat for mule deer
in summer and fall and for elk in fall. It also provides
good habitat for blue grouse in fall.

71-2A—Typic Cryoboralfs-Aquic Cryoboralfs
complex, landslides

This map unit is on landslides. Elevation ranges from
7,000 to 8,000 feet. The vegetation consists of lower
subalpine forest. The soils formed in material deposited
by landslides.

Landform

The dominant slopes have gradients of 5to 20
percent. The landslides are hummocky land surfaces
characterized by a regular pattern of mounds and
depressions. Indicators of past, rapid movement, such
as large cracks, leaning trees, slip scars, and lobate-
shaped deposits, are in the unit. Seeps, springs, and
small lakes are in depressions. About 20 1o 40 percent
of the unit is subject to further landslides. The soils on
the landforms have high water-holding capacity. The
deranged drainage system diverts surface runoff into
ponds and bogs. Included in this unit are some
structurally controlled ridges that are underlain by
volcanic bedrock. The ridges are not subject to
landslides.

Vegetation

The vegetation is mostly dense lodgepole pine forest
and some scattered areas of mountain meadows,
Engelmann spruce and subalpine fir forest is in -
depressions and near seeps and springs. The forest
understory is a thick mat of low-growing shrubs.
Twinflower or hlue huckleberry is on mounds and
ridges. Baneberry, twistedstalk, sweetscented bedstraw,
common horsetail, and bluejoint are in depressions and
near seeps and springs.

Habitat Types

Subalpine firtwinflower, subalpine fir/blue
huckleberry, and subalpine fir/lgrouse whortleberry are
the major habitat types on mounds and ridges. A cool
climate and moderate timber productivity are associated
with these habitat types in this unit. These habitat types
are in about 70 percent of the unit. Subalpine fir/
sweetscented bedstraw, subalpine fir/bluejoint, and
spruce/common harsetail are the major habitat types in
depressions. Wet soils and high timber productivity are
associated with these habitat types in this unit. These
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_habitat types are in about 20 percent of the unit.

Dissimilar habitat types are in about 10 percent of

' the unit. ldaho fescue/bearded wheatgrass is in the
" meadows. Subalpine fir/whitebark pine/grouse
" whortleberry is at the higher elevations. Its productivity

for timber is lower than that of the major habitat types.

Geology
These soils are underlain by material deposited by

- |landslides. The material is weathered from volcanic

rocks.
Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 10 to 35 percent. Soil properties vary
depending on the topography. Soils on mounds are well
drained, whereas soils in depressions are wet and have
fow strength.

Map Unit Composition

The dominant soils are fine-loamy, mixed Typic
Cryoboralfs and fine-loamy, mixed Aquic Cryoboralfs.

The Typic Cryoboralfs are on mounds. They have a
light colored surface layer. The similar soils have a
somewhat dark surface layer. They are fine-loamy,
mixed Mollic Cryoboralfs. These dominant and similar
soils make up about 50 percent of the unit.

- The Aquic-Cryoboralfs.are in depressions. They
make up about 35 percent of the unit. :

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

Dissimilar soils and rubble land make up about 15
percent of the unit. The dissimilar soils are Argic
Cryaquolls and Argiaquic Cryoborolls. They are in the
meadows. They are poorly drained and have a thick,
dark surface layer. The rubble land is on ridges that are
underlain by volcanic rocks.

Representative Profile of the Soils

The Typic Cryoboralfs have a surface layer of very
pale brown loam about 11 inches thick. The upper part
of the subsoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

The Aquic Cryoboralfs have a surface layer of light
gray silt loam about 4 inches thick. The upper part of
the subsoil is light brownish gray clay loam about 9
inches thick. The lower part is light gray sandy clay
loam about 7 inches thick. The substratum to a depth of
60 inches or more is grayish brown gravelly clay loam.
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Management
Timber

The potential annual production ranges from 66 to 86
cubic feet per acre. The operation of tractors is limited
by low strength in wet areas. Operating tractors in wet
areas also results in compaction and the formation of
ruts. The forest vegetation helps to stabilize the slope..
Timber harvest can increase the risk of landslides.

Roads

The risk of landslides occurring is high because of
the roads. The stability of the slope should be evaluated
before the roads are built. Roads should not be built in
wet areas. Providing suitable subgrade material helps to
prevent the damage caused by wetness. The material
exposed on steep cutbanks during road construction
tends to slough and erode. If unsurfaced roads are
traveled when the soils are wet, the formation of ruts is
a hazard.

Range

The meadows are in 10 percent of the unit but
produce 90 percent of the available forage. Because the
forage is in scattered areas, however, access to it is
limited. The invasion of timothy into some of the
grassland can alter the grazing season and affect
utilization of the forage. The forest understory produces
a limited amount of forage. The forested areas are
poorly suited to transitory range.

Wildlife and fisheries

This map unit can provide good habitat for elk, _
grizzly bear, and moose in summer and fall. It also can
provide good habitat for moose in winter in areas where
subalpine fir seedlings are in the forest understory. It
provides good security cover for mule deer, elk, and
moose. The larger streams and small lakes in the unit
provide habitat for trout.

71-2B—Typic Cryoboralfs, landslides, cool

This map unit is on landslides. Elevation ranges from
7,000 to 8,200 feet. The vegetation consists of lower
subalpine forest. The soils formed in material deposited
by landslides.

Landform

The dominant slopes have gradients of 5 to 20
percent. The landslides are hummocky land surfaces
characterized by a regular pattern of mounds and
depressions. Indicators of past, rapid movement, such
as large cracks, leaning trees, slip scars, and lobate-
shaped deposits, are in drainageways and near seeps.
About 5 to 20 percent of the unit is subject to further
landslides. The soils on the landforms have high water-
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holding capacity. The deranged drainage system diverts
surface runoff into depressions. Included in this unit are
some structurally controlled ridges that are underlain by
volcanic bedrock. The ridges are not subject to
landslides.

Vegetation

The vegetation is dense lodgepole pine forest and
scattered areas of mountain meadows. The forest
understory is a thick mat of shrubs. It is dominated by
grouse whortieberry and blue huckleberry on north-
facing slopes and by pinegrass on south-facing slopes.

Habitat Types

Subalpine fir/grouse whortleberry and subalpine fir/
blue huckleberry are the major habitat types. Subalpine
firpinegrass is on south-facing slopes. Subalpine fir/
heartleaf arnica is also in this unit. A cool, moist climate
and moderate timber productivity are associated with
these habitat types. These habitat types are in about 75
percent of the unit.

Dissimilar habitat types are in about 25 percent of
the unit. Idaho fescue/bearded wheatgrass is in the
mountain meadows. Subalpine fir/whitebark pine/grouse
whortleberry is at the higher elevations. Its productivity
for timber is lower than that of the major habitat types.

Geology

These soils are underlain by material deposited by
landslides. The material is weathered from volcanic
rocks. - :

Characteristics of the Soils

The soils in this map unit have a medium textured
surface layer and an accumulation of clay in the
subsoil. The content of rock fragments in the subsoil
ranges from 15 to 50 percent.

Map Unit Composition

The dominant soils are fine-loamy, mixed Typic
Cryoboralfs. They have a light colored surface layer and
a 15 to 35 percent content of rock fragments in the
subsoil. The similar soils have a somewhat dark surface
layer or a 35 to 50 percent content of rock fragments in
the subsoil. They are fine-loamy, mixed Mollic
Cryoboralfs and loamy-skeletal, mixed Typic
Cryoboralfs. The dominant and similar soils make up
about 90 percent of the unit.

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

Dissimilar soils and rubble land make up about 10
percent of the unit. The dissimilar soils are fine-loamy,
mixed Argic Cryoborolis. They are in meadows and
have a thick, dark surface layer. The rubble land is on
ridges that are underlain by volcanic rocks.

Soil Survey

Representative Profile of the Soils

The dominant soils have a surface layer of very pale
brown loam about 11 inches thick. The upper part of the
subsoil is light yellowish brown clay loam about 5
inches thick. The lower part is yellowish brown gravelly
sandy clay loam about 16 inches thick. The substratum
to a depth of 60 inches or more is light yellowish brown
gravelly loam.

Management
Timber

The potential annual production ranges from 53 to 71
cubic feet per acre. The terrain is well suited to the
operation of tractors. The forest vegetation helps to
stabilize the slope. Timber harv