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Foreword

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

This soil survey is designed for many different users. Foresters can use it to
evaluate the potential of the soil and the management needed for maximum timber
production. Planners, community officials, engineers, and others can use the survey
to plan land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists in
recreation and wildlife management can use the survey to help them understand,
protect, and enhance the environment.

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

Gy o

Charles W. Bell
State Conservationist
Natural Resources Conservation Service
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Soil Survey of

Haines Area, Alaska

By Joseph W. McCloskey, Natural Resources Conservation Service

Fieldwork by Russell A. Almaraz, Floyd V. Brent Jr., Marvin E. Haagen, Darrell
Kautz, Byron E. Koepke, Joseph W. McCloskey, Alan Peer, Morris F. Wilhelm, and
Fred Young, Natural Resources Conservation Service

Forestry fieldwork by Branislav Lalich, Natural Resources Conservation Service

United States Department of Agriculture, Natural Resources Conservation Service,
in cooperation with the University of Alaska Fairbanks Agricultural and Forestry
Experiment Station, and the State of Alaska Department of Natural Resources

General Nature of the Survey Area

The Haines Area is located in the northern section
of southeast Alaska, approximately 75 miles northwest
of Juneau and 600 miles southeast of Anchorage, and
has an area of about 334,525 acres, or 522 square
miles.

The survey area is a mountainous region
characterized by abundant glacier-related erosional
and depositional features. It is irregular in shape,
extending along the river valleys and adjacent
mountainsides where human use is concentrated.
Elevations range from sea level to over 5000 feet.

Soil scientists have identified approximately 21
different kinds of soil in the area. These soils have a
wide range in texture, natural drainage, and other
characteristics. The well drained soils on
mountainsides and moraines support extensive stands
of Sitka spruce and western hemlock; the poorly
drained and somewhat poorly drained soils along
floodplains generally support stands of black
cottonwood; and the very poorly drained soils support
mosses, sedges, and low growing shrubs.

This survey was made by field soil scientists and
botanists. Quality control of the classification and
mapping activities was provided by staffs of soil
scientists from the state office and national technical
center of the Natural Resources Conservation Service
and by soil scientists of cooperating agencies. The
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National Cooperative Soil Survey has a system of

correlation that ensures national uniformity and
interpretative value. Soil correlation is a process that
starts at the initiation of a soil survey and continues
throughout the survey. Even after the survey is
published, the correlation of the soils is reviewed at
regular intervals and, where necessary, updated to be
consistent with the latest information available.

The information in this publication was current at
the time the manuscript was written in October 1984.
Tables 1 through 12 were computer-generated from
stored data maintained by the National Cooperative
Soil Survey. The interpretative data in these tables
were field tested during the soil survey and the tables
have been modified as needed to incorporate the
necessary changes that resulted from testing.

This published soil survey contains only part of the
available soil information for the Haines Area. More
detailed information can be obtained at the local office
of the Natural Resources Conservation Service or the
Alaska Cooperative Extension. The Agricultural and
Forestry Experiment Station, University Libraries, and
other State agencies may also have information.

“Soil Survey of the Haines Area” (Schoephorster
and Dixon 1976), covers a part of the present survey.
The present survey, however, updates the earlier
survey and provides additional information and larger
maps that show the soils in greater detail.



Climate

The climate of the survey area is predominantly
maritime in character, with moderate temperatures and
high precipitation occurring throughout the year.
However, the climate of the survey area is drier than
most of Southeast Alaska, with precipitation varying
considerably over short distances due to rugged
terrain and increasing distance from the exposed
coastline.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Haines, Alaska.
Table 2 shows probable dates of the first freeze in fall
and the last freeze in spring. Table 3 provides data on
length of the growing season. Mean annual
precipitation is about 50 inches (127 cm). The frost-
free period in the vicinity of Haines averages 164 days,
extending from early May to early October. This
period varies greatly from year to year, and is
estimated to be considerably less at other locations
within the survey area.

Growing degree days are estimated to exceed
1500 in most years. A growing degree is equivalent to
a “heat unit” available for plant growth. During the
frost-free period, growing degree days accumulate by
the amount that the average temperature each day
exceeds the base temperature of 40 °F'. Limited
climatic data of the Haines area makes it impossible to
calculate the number of growing degree days of
specific locations within the survey area.

An average of 123 inches (312 cm) of snow per
season falls at Haines. Seasonal accumulations on
the order of 300 inches (762 cm) are estimated at
higher elevations. The prevailing winds are from the
south and southeast during the summer, and from the
west and northwest during the winter. However, wind
velocities and direction vary considerably throughout
the survey area due to the varying distance from the
exposed coast, funneling effects of large ice fields and
glaciers, and rugged terrain.

How This Survey Was Made

This survey provides information about the soils
and miscellaneous areas in the survey area, including
a description of the soils and miscellaneous areas and
their location, and a discussion of their suitability,
limitations, and management for specified uses. Soil
scientists observed the steepness, length, and shape

140 °F is the base temperature used for principal
crops grown in Alaska. A base temperature of 50 °F is
used in the conterminous U.S., so direct comparison of
growing degree days is not valid.

2

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

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

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

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

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and engineering tests. Soil
scientists interpret the data from these analyses and
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tests, as well as the field-observed characteristics and
the soil properties, to determine the expected behavior
of the soils under different uses. Interpretations for all
of the soils are field tested by observing the soils in
different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. In addition, data are
assembled from other sources such as research
information, production records, and field experience
of specialists.

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

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

Because much of the area was inaccessible,
helicopters were used to transport field personnel to
and from, and within, the survey area. Sall
observations, whether it be a pedon observation,
traverse, or line transect, were planned to coincide
with suitable landing sites. Muskegs, lake shores,
gravel bars, and ridges usually afforded helicopter
access. Since availability of suitable landing sites
controlled access, the intensity of ground truth data
versus air-photo interpretation varies widely over the
survey area.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those of
the soils in adjacent survey areas. Differences result
from a better knowledge of soils, modified series
concepts, or variations in the intensity of mapping or in
the extent of the soils in the survey areas.
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General Soil Map Units

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

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

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

The general map units in this survey have been
grouped for broad interpretive purposes. Each of the
map units is described on the following pages.

Map Unit Descriptions

1—Tolstoi-Foad-Rock Outcrop

Shallow and moderately deep, well drained soils
formed in residuum and colluvium derived dominantly
from metamorphic rocks; and rock outcrop

This map unit occurs on mountainsides. Slopes
range from 5 to 100 percent. Drainageways are
deeply dissected. The vegetation is mainly Sitka
spruce and western hemlock. Elevation ranges from
sea level to 3000 feet (914 m). Average annual
precipitation ranges from 21 to 120 inches (53 to 305
cm).

This map unit makes up about 20 percent of the
survey area. Tolstoi soils make up about 35 percent of
the map unit, Foad soils 25 percent, and Rock
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outcrop 25 percent. The remaining 15 percent are
soils of minor extent.

The sloping to extremely steep Tolstoi soils are
shallow and well drained. The surface is covered with
a mat of partially decomposed organic material. The
mineral surface layer is silt loam. The upper part of
the subsaoil is gravelly silt loam, and the lower part is
very gravelly silt loam and very cobbly silt loam. Schist
bedrock is at a depth of about 19 inches (48 cm).

The sloping to extremely steep Foad soils are
moderately deep and well drained. The surface is
covered with a mat of partially decomposed organic
matter. The mineral surface layer is silt loam. The
upper part of the subsoil is fine sandy loam, and the
lower part is gravelly fine sandy loam. The substratum
is very gravelly fine sandy loam. Schist bedrock is at a
depth of about 23 inches (58 cm).

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Minor components in this unit are the well drained
Kupreanof soils on mountainsides, the somewhat
excessively drained Nataga soils on alluvial fans and
toe slopes, poorly drained soils in depressions, and
avalanche chutes.

The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.

The main limitations for forestry are slope, depth to
bedrock, and rock outcroppings.

2—Kupreanof-Foad

Very deep and moderately deep, well drained soils
formed in residuum and colluvium derived dominantly
from metamorphic rocks, or in glacial till

This map unit occurs on mountainsides and
moraines. Slopes range from 5 to 100 percent. The
vegetation is mainly Sitka spruce and western
hemlock. Elevation ranges from sea level to 3000 feet
(914 m). Average annual precipitation ranges from 21
to 120 inches (53 to 305 cm).

This map unit makes up about 12 percent of the
survey area. Kupreanof soils make up about 50



percent of the map unit and Foad soils about 35
percent. The remaining 15 percent are soils of minor
extent.

The sloping to extremely steep Kupreanof soils are
very deep and well drained. The surface is covered
with a mat of partially decomposed organic matter.
The mineral surface layer is silt loam. The upper part
of the subsoil is gravelly sandy loam and very gravelly
coarse sandy loam. The substratum is very cobbly
sandy loam to a depth of 60 inches (152 cm) or more.

The sloping to extremely steep Foad soils are
moderately deep and well drained. The surface is
covered with a mat of partially decomposed organic
matter. The mineral surface layer is silt loam. The
upper part of the subsoil is fine sandy loam, and the
lower part is gravelly fine sandy loam. The substratum
is very gravelly fine sandy loam. Schist bedrock is at a
depth of about 23 inches (58 cm).

Minor components in this unit are the well drained
Lutak soils on terraces, Nataga soils on alluvial fans
and toe slopes, Tolstoi soils on mountainsides, and
poorly drained soils in depressions. Other minor
components are avalanche chutes and rock
outcroppings.

The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.

The main limitations for forestry are slope and
depth to bedrock.

3—Cryorthents-Lithic Cryofolists-Rock
Outcrop

Very shallow to very deep, moderately well drained
and well drained soils formed in residuum and
colluvium derived dominantly from metamorphic rocks,
or in organic deposits derived from sphagnum moss;
and rock outcrop

This map unit occurs on mountainsides. Slopes
range from 20 to 180 percent. The vegetation is highly
variable depending on physiographic conditions, but
includes Sitka spruce, western hemlock, lodgepole
pine, and paper birch. Elevation ranges from sea level
to 4000 feet (1219 m). Average annual precipitation
ranges from 21 to 120 inches (53 to 305 cm).

This map unit makes up about 14 percent of the
survey area. Composition is highly variable depending
upon the location within the survey area.

The steep to extremely steep Cryorthents range
from very shallow to very deep and are moderately
well drained and well drained. The surface is covered
with a mat of partially decomposed organic matter.
The mineral surface layer is gravelly silt loam. The
underlying material is gravelly coarse sandy loam.

Metamorphic rock is at a depth of about 12 inches (30
cm). The soil properties vary widely over short
distances.

The steep to extremely steep Lithic Cryofolists are
very shallow and shallow, and well drained. This soll
consists of fibric and hemic organic material. Bedrock
is at a depth of about 10 inches (25 cm).

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Minor components in this unit are the well drained
Foad, Kupreanof, and Tolstoi soils on mountainsides.
Other minor components include poorly drained soils
in depressions.

The soils in this unit are mainly used for wildlife
habitat and recreation.

4—Glaciers-Rock Outcrop-Ferebee

Glaciers, rock outcrop, and very shallow and shallow,
well drained soils formed in residuum and colluvium
derived dominantly from metamorphic rocks

This map unit occurs on upper mountainsides and
mountaintops. Slopes range from 5 to 180 percent.
The vegetation consists of lichens and moss.
Elevation ranges from 2800 to more than 4500 feet
(853 to more than 1372 m). Average annual
precipitation ranges from 120 to more than 300 inches
(305 to more than 762 cm).

This map unit makes up about 34 percent of the
survey area. Glaciers and rock outcrop make up
about 55 percent of the map unit and Ferebee soils
about 30 percent. The remaining 15 percent are soils
of minor extent.

Glaciers are large masses of ice that formed from
the continuous accumulation, compaction, and
recrystallization of snow. The glaciers move from the
upper mountainslopes down through the upper
mountain valleys.

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

The sloping to very steep Ferebee soils are very
shallow and shallow, and well drained. The surface is
covered with a mat of partially decomposed organic
matter. The mineral surface layer is gravelly silt loam.
The subsurface layer is very cobbly silt loam. The
subsoil is extremely cobbly silt loam. Metamorphic
rock is at a depth of about 12 inches (30 cm).

Minor components in this unit are the well drained
Foad, Kupreanof, and Tolstoi soils on mountainsides.
Other minor components include poorly drained soils
in depressions.

The soils in this unit are mainly used for wildlife
habitat.
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5—Nataga-Lutak

Very deep, somewhat excessively drained and well
drained soils formed in very cobbly alluvium and
colluvium, or in eolian material overlying glaciofluvial
deposits

This map unit is on alluvial fans, outwash plains,
toe slopes, and stream terraces. Slopes range from 0O
to 40 percent. The vegetation is mainly Sitka spruce,
western hemlock, and black cottonwood. Elevation
ranges from sea level to 1700 feet (518 m). Average
annual precipitation ranges from 21 to 65 inches (53 to
165 cm).

This map unit makes up about 5 percent of the
survey area. Nataga soils make up about 55 percent
of the map unit and Lutak soils about 30 percent. The
remaining 15 percent are soils of minor extent.

The sloping to steep Nataga soils are very deep
and somewhat excessively drained. The surface is
covered with a mat of partially decomposed organic
matter. The mineral surface layer is gravelly sandy
loam. The underlying material is very cobbly loamy
sand and extremely cobbly loamy sand to a depth of
60 inches (152 cm) or more.

The sloping to steep Lutak soils are very deep and
well drained. The surface is covered with a mat of
partially decomposed organic matter. The mineral
surface layer is silt loam. The subsoil is sandy loam
and loamy sand. The substratum is very gravelly
loamy sand to a depth of 60 inches (152 cm) or more.

Minor components in this unit are the well drained
Kupreanof soils on mountainslopes, poorly drained
soils in depressions, ponded areas, and riverwash.

The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.

The main limitation for forestry is slope.

6—Krubate-Typic Haplocryods-Histic
Cryaquepts

Very deep to moderately deep, well drained, poorly
drained and very poorly drained soils formed in
glaciofluvial deposits and colluvium

This map unit occurs on outwash plains. Slopes
range from O to 70 percent. The vegetation is mainly
Sitka spruce and western hemlock. Elevation ranges
from sea level to 800 feet (244 m). Average annual
precipitation ranges from 55 to 65 inches (140 to 165
cm).

This map unit makes up about 3 percent of the
survey area. Krubate soils make up about 35 percent
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of the map unit, Typic Haplocryods about 30 percent,
and Histic Cryaquepts about 20 percent. The
remaining 15 percent are soils of minor extent.

The sloping to very steep Krubate soils are very
deep and well drained. The surface is covered with
stones and a mat of partially decomposed organic
matter. The mineral surface layer is gravelly sandy
loam. The upper part of the subsoil is very gravelly
coarse sandy loam and the lower part is very gravelly
loamy coarse sand. The substratum is very gravelly
loamy coarse sand to a depth of 60 inches (152 cm) or
more.

The sloping to steep Typic Haplocryods are very
deep and well drained. The surface is covered with a
mat of partially decomposed organic matter. The
mineral surface is silt loam. The subsoil and
substratum are silt loam to a depth of 60 inches (152
cm) or more. Soil properties vary widely over short
distances.

The sloping to steep Histic Cryaquepts are
moderately deep to very deep and very poorly drained
and poorly drained. The surface is covered with a
thick mat of partially decomposed organic matter. The
mineral surface is mucky silt loam. The subsoil is
gravelly silt loam to a depth of 60 inches (152 cm) or
more. Soil properties vary widely over short distances.

Minor components in this unit are the well drained
Foad, Kupreanof, and Tolstoi soils on mountainsides.

The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.

The main limitations for forestry are stones on the
surface, slope, and depth to water table.

7—Hollow-Skagway-Funter

Very deep, somewhat poorly drained and very poorly
drained soils formed in alluvium, and in fibrous organic
material underlain by loamy sediments

This map unit occurs on floodplains. Slopes range
from O to 5 percent. The vegetation is mainly black
cottonwood and sphagnum moss. Elevation ranges
from sea level to 1000 feet (305 m). Average annual
precipitation ranges from 21 to 65 inches (53 to 165
cm). These soils are subject to frequent flooding.

This map unit makes up about 7 percent of the
survey area. Hollow soils make up about 35 percent
of the map unit, Skagway soils about 30 percent, and
Funter soils about 20 percent. The remaining 15
percent are soils of minor extent.

The nearly level Hollow soils are very deep and
somewhat poorly drained. The surface is covered with
a mat of partially decomposed organic matter. The
mineral surface layer is gravelly sandy loam. The
underlying material is very gravelly sand and extremely
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gravelly sand stratified with thin layers of silt to a depth
of 60 inches (152 cm) or more.

The nearly level Skagway soils are very deep and
somewhat poorly drained. The surface is covered with
a mat of partially decomposed organic matter. The
mineral surface layer is fine sandy loam. The
underlying material is loamy fine sand to a depth of 60
inches (152 cm) or more.

The nearly level Funter soils are very deep and
very poorly drained. Funter soils occur in muskegs.
The surface layer is sphagnum moss to a depth of
about 42 inches (107 cm). The underlying material is
silt to a depth of 60 inches (152 cm) or more.

Minor components in this map unit are the well
drained Lutak soils on stream terraces, the somewhat
poorly drained Tsirku soils on floodplains, and ponded
areas.

The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.

The main limitations for forestry are flooding and
depth to water table.

8—Chilkoot

Very deep, very poorly drained and poorly drained
soils formed in alluvium

This map unit occurs on floodplains. Slopes range
from O to 5 percent. The vegetation is mainly black
cottonwood and Sitka spruce. Elevation ranges from
sea level to 800 feet (244 cm). Average annual
precipitation ranges from 55 to 65 inches (140 to 165
cm). These soils are subject to frequent flooding.

This map unit makes up about 2 percent of the
survey area. Chilkoot soils make up about 85 percent
of the map unit. The remaining 15 percent are soils of
minor extent.

The nearly level Chilkoot soils are very deep and
poorly drained to very poorly drained. The surface is
covered with a mat of partially decomposed organic
matter. The mineral surface layer is silt. The
underlying material is loamy fine sand to a depth of 60
inches (152 cm) or more. Depth to water table
fluctuates between 0 and 20 inches (0 to 51 cm). In
some profiles the water table has dropped below 20
inches (51 cm) due to altered drainage resulting from
stream incisement.

Minor components in this unit are the very poorly
drained Funter soils in muskegs, the well drained
Lutak soils on stream terraces, and the somewhat

excessively drained Nataga soils on toe slopes.
The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.
The main limitations for forestry are flooding and
depth to water table.

9—Ashmun-Funter-Hollow

Very deep, very poorly drained and somewhat poorly
drained soils formed in alluvium, and in fibrous organic
material underlain by loamy sediments

This map unit occurs on floodplains. Slopes range
from O to 5 percent. The vegetation is mainly black
cottonwood.

Elevation ranges from sea level to 1000 feet (305
m). Average annual precipitation ranges from 21 to 65
inches (53 to 165 cm). These soils are subject to
frequent flooding.

This map unit makes up about 3 percent of the
survey area. Ashmun soils make up about 35 percent
of the map unit, Funter soils about 25 percent, and
Hollow soils about 25 percent. The remaining 15
percent are soils of minor extent.

The nearly level Ashmun soils are very deep and
very poorly drained. The surface is covered with a mat
of partially decomposed organic matter. The mineral
surface layer is silt loam. The upper part of the
underlying material is loamy fine sand, and the lower
part is sandy to a depth of 60 inches (152 cm) or more.

The nearly level Funter soils are very deep and
very poorly drained. Funter soils occur in muskegs.
The surface layer is sphagnum moss to a depth of
about 42 inches (107 cm). The underlying material is
silt to a depth of 60 inches (152 cm) or more.

The nearly level Hollow soils are very deep and
somewhat poorly drained. The surface is covered with
a mat of partially decomposed organic matter. The
mineral surface layer is gravelly sandy loam. The
underlying material is very gravelly sand and extremely
gravelly sand stratified with thin lenses of silt to a
depth of 60 inches (152 cm) or more.

Minor components in this map unit are the well
drained Lutak soils on stream terraces, the somewhat
poorly drained Skagway and Tsirku soils on
floodplains, and ponded areas.

The soils in this unit are mainly used for forestry,
wildlife habitat, and recreation.

The main limitations for forestry are flooding and
depth to water table.

Soil Survey



Detailed Soil Map Units

The map units delineated on the detailed maps
enclosed with this survey represent the soils or
miscellaneous areas in the survey area. The map unit
descriptions in this section, along with the maps, can
be used to determine the suitability and potential of a
unit for specific uses. They also can be used to plan
the management needed for those uses. More
information about each map unit is given under "Use
and Management of the Soils" (page 75).

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

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar, inclusions. They may
or may not be mentioned in the map unit description.
Other included soils and miscellaneous areas,
however, have properties and behavioral
characteristics divergent enough to affect use or to
require different management. These are called
contrasting, or dissimilar, inclusions. They generally
are in small areas and could not be mapped
separately because of the scale used. The included
areas of contrasting soils or miscellaneous areas are
mentioned in the map unit descriptions. A few
included areas may not have been observed.
Consequently they are not mentioned in the
descriptions, especially where the pattern was so
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complex that it was impractical to make enough
observations to identify all the soils and
miscellaneous areas on the landscape.

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

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

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

Soils of one series can differ in texture of the
surface layer or of the underlying layers. They also
can differ in slope, stoniness, degree of erosion, and
other characteristics that affect their use. On the basis
of such differences, a soil series is divided into soil
phases. Many of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Chilkoot, moderately wet,
is a phase of the Chilkoot series.

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

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar
in all areas. Tolstoi-Foad complex, 5 to 20 percent
slopes, is an example.



An association is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or
necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the
soils or miscellaneous areas are somewhat similar.
Skagway-Funter association, 0 to 5 percent slopes, is
an example.

An undifferentiated group is made up of two or
more soils or miscellaneous areas that could be
mapped individually but are mapped as one unit
because similar interpretations can be made for use
and management. The pattern and proportion of the
soils or miscellaneous areas in a mapped area are not
uniform. An area can be made up of only one of the
major soils or miscellaneous areas, or it can be made
up of all of them. Hollow and Skagway soils, 0 to 5
percent slopes, is an undifferentiated group in this
survey area.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Rubbleland is an example.

This survey was mapped at more than one level of
intensity. Soils having major forest types of
commercial importance were mapped in more detail.
Black cottonwood forests on floodplains and tundra
areas above timberline were mapped in less detalil.
Access to remote areas also determined the amount of
survey detail. However, all map units were designed
to meet the needs of the user.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see "Summary of
Tables,” page vi) give properties of the soils and the
limitations, capabilities, and potentials for many uses.
Scientific names of plants mentioned in the
descriptions are given in Table 13. The glossary
(page 111) defines many of the terms used in
describing the soils or miscellaneous areas.

Map Unit Descriptions

101—Ashmun-Funter association, 0 to 5
percent slopes

Composition
Ashmun and similar inclusions: 45 percent
Funter and similar inclusions: 40 percent
Contrasting inclusions: 15 percent

Characteristics of Ashmun Soil

Position on landscape: floodplains and outwash plains
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Slope range: 0 to 5 percent
Organic mat on surface: 2 inches (5 cm) thick
Native vegetation: black cottonwood

Typical profile:

*0 to 1 inch (0 to 3 cm)—very dark brown silt loam

*1 to 7 inches (3 to 18 cm)—very dark grayish brown
loamy fine sand

*7 1o 21 inches (18 to 53 cm)—very dark gray sand,
few fine prominent dark brown mottles

*21 to 60 inches (53 to 152 cm)—very dark gray sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: moderate

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to high water table: 0 to 18 inches (0 to 46 cm)

Hazard of flooding: frequent—April to September

Characteristics of Funter Soil

Position on landscape: floodplains
Microtopography: muskegs

Slope range: 0 to 5 percent

Slope features: concave

Native vegetation: sphagnum moss

Typical profile:

*0 to 12 inches (0 to 30 cm)—light olive brown
sphagnum peat

*12 to 24 inches (30 to 61 cm)—light yellowish brown
peat

*24 10 42 inches (61 to 107 cm)—dark brown peat

*42 10 60 inches (107 to 152 cm)—qgrayish brown silt

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—assumed to be rapid;
below 42 inches (107 cm)—moderate

Available water capacity: very high

Root-restricting features: water table

Runoff: very slow

Hazard of erosion: slight

Depth to water table: 0 to 12 inches (0 to 30 cm)

Hazard of flooding: frequent—April to September
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Included Areas

Contrasting inclusions:

*gravel bars and riverwash

*very gravelly soils on adjacent floodplains
*ponded areas

Major Uses
Current uses: wildlife habitat, forestry, and recreation
Major Management Factors

Soil-related factors: flooding and depth to water table
Elevation: 0 to 1000 feet (0 to 305 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Ashmun Soil)

Principal tree species: black cottonwood

Common forest understory plants: Sitka alder,
meadow horsetail, highbush cranberry, red-osier
dogwood, arctic starflower, sweet scented
bedstraw, and twisted-stalk

Habitat type (Viereck and Dyrness 1982): black
cottonwood/Sitka alder-highbush cranberry

Mean site index (50-year site curve) for stated species:

black cottonwood—77 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at 60 years (British Columbia Forest
Service 1977)

Operability considerations:

*The main physical limitations to harvesting are
frequent flooding and a high water table.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a severe degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.
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*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*Frequent flooding and a high water table reduce the
survival of planted or natural seedlings.

*If seed trees are present, natural regeneration of
black cottonwood occurs readily.

*Because rooting depth is restricted by the high water
table, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

Forestry (Funter Soil)
This soil does not support forestland vegetation.
Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, beaver, bald eagles, and a variety of other
birds and mammals.

102—Ashmun-Hollow-Funter complex, 0
to 5 percent slopes

Composition

Ashmun and similar inclusions: 55 percent
Hollow and similar inclusions: 15 percent
Funter and similar inclusions: 15 percent
Contrasting inclusions: 15 percent

Characteristics of Ashmun Soil

Position on landscape: floodplains and outwash plains
Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: black cottonwood
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Typical profile:

*0 to 1 inch (0 to 3 cm)—very dark brown silt loam

*1 to 7 inches (3 to 18 cm)—very dark grayish brown
loamy fine sand

*7 1o 21 inches (18 to 53 cm)—very dark gray sand,
few fine prominent dark brown mottles

*21 to 60 inches (53 to 152 cm)—very dark gray sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: moderate

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to high water table: 0 to 18 inches (0 to 46 cm)

Hazard of flooding: frequent—April to September

Characteristics of Hollow Soil

Position on landscape: floodplains and outwash plains
Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 1 inch (3 cm) thick

Native vegetation: black cottonwood

Typical profile:

*0 to 1 inch (0 to 3 cm)—dark brown gravelly sandy
loam

*1 to 16 inches (3 to 41 cm)—dark grayish brown very
gravelly sand stratified with thin lenses of silt

*16 to 60 inches (41 to 152 cm)—dark grayish brown
extremely gravelly sand stratified with thin lenses of
silt

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat poorly drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: very low

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—18 to 30
inches (46 to 76 cm); rest of year—below 40 inches
(102 cm)

Hazard of flooding: frequent—April to September
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Characteristics of Funter Soil

Position on landscape: floodplains
Microtopography: muskegs

Slope range: 0 to 5 percent

Slope features: concave

Native vegetation: sphagnum moss

Typical profile:

*0 to 12 inches (0 to 30 cm)—light olive brown
sphagnum peat

*12 to 24 inches (30 to 61 cm)—light yellowish brown
peat

*24 10 42 inches (61 to 107 cm)—dark brown peat

*42 10 60 inches (107 to 152 cm)—qgrayish brown silt

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—assumed to be rapid;
below 42 inches (107 cm)—moderate

Available water capacity: very high

Root-restricting features: water table

Runoff: very slow

Hazard of erosion: slight

Depth to water table: 0 to 12 inches (0 to 30 cm)

Hazard of flooding: frequent—April to September

Included Areas

Contrasting inclusions:
*gravel bars and riverwash
*ponded areas

*gravel pits

Major Uses
Current uses: wildlife habitat, forestry, and recreation
Major Management Factors

Soil-related factors: flooding and depth to water table
Elevation: 0 to 1000 feet (0 to 305 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Ashmun Soil)

Principal tree species: black cottonwood

Common forest understory plants: Sitka alder,
meadow horsetail, highbush cranberry, red-osier
dogwood, arctic starflower, sweet scented
bedstraw, and twisted-stalk

Habitat type (Viereck and Dyrness 1982): black
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cottonwood/Sitka alder-highbush cranberry

Mean site index (50-year site curve) for stated species:

black cottonwood—77 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at 60 years (British Columbia Forest
Service 1977)

Operability considerations:

*The main physical limitations to harvesting are
frequent flooding and a high water table.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a severe degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*Frequent flooding and a high water table reduce the
survival of planted or natural seedlings.

*If seed trees are present, natural regeneration of
black cottonwood occurs readily.

*Because rooting depth is restricted by the high water
table, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:
*Salvage harvest blowdown promptly to reduce wood
loss to decay.
*Control unwanted, competing vegetation by
mechanical or chemical means.
Forestry (Hollow Soil)

Principal tree species: black cottonwood

Haines Area, Alaska

Tree species of limited extent: Sitka spruce

Common forest understory plants: Sitka alder, one-
sided wintergreen, liver-leaf wintergreen, highbush
cranberry, bluntseed sweetroot, red-osier
dogwood, horsetail, and sweet-scented bedstraw

Habitat types (Viereck and Dyrness 1982): black
cottonwood/Sitka alder-highbush cranberry

Mean site index (50-year site curve) for stated species:
black cottonwood—73 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at age 60 (British Columbia Forest
Service 1977)

Operability considerations:

*The main physical limitations to harvesting are
frequent flooding and a seasonal high water table.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a severe degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*Frequent flooding and a high water table reduce the
survival of planted or natural seedlings.

*If seed trees are present, natural regeneration of
black cottonwood occurs readily.

*Because rooting depth is restricted by the periodic
high water table, trees are occasionally subject to
windthrow when the soil is wet and winds are
strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:
*Salvage harvest blowdown promptly to reduce wood
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loss to decay.
*Control unwanted, competing vegetation by
mechanical or chemical means.

Forestry (Funter Soil)
This soil does not support forestland vegetation.
Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, beaver, bald eagles, and a variety of other
birds and mammals.

103—Beaches
Position on landscape: shores

This map unit consists of non-vegetated or sparsely
vegetated areas between the high tide line and the
forest vegetation. The material consists of
unsorted clay, silt, sand, gravel, cobble, and
stones. Slope ranges from 0 to 5 percent.

104—Chilkoot-Chilkoot, moderately wet
association, 0 to 5 percent slopes

Composition

Chilkoot and similar inclusions: 45 percent

Chilkoot, moderately wet, and similar inclusions: 40
percent

Contrasting inclusions: 15 percent

Characteristics of Chilkoot Soil

Position on landscape: floodplains

Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 3 inches (8 cm) thick
Native vegetation: sedges and willows

Typical profile:

*0 to 5 inches (0 to 13 cm)—olive gray silt

*5 to 60 inches (13 to 152 cm)—olive gray and dark
gray loamy fine sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152

cm)
Drainage class: very poorly drained
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Permeability: in the upper part—moderate; below 5
inches (13 cm)—rapid

Available water capacity: moderate

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: 0 to 12 inches (0 to 30 cm)

Hazard of flooding: frequent—April to September

Characteristics of Chilkoot, moderately wet
soil

Position on landscape: floodplains

Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 3 inches (8 cm) thick
Native vegetation: Sitka spruce

Typical profile:

*0 to 5 inches (0 to 13 cm)—olive gray silt

*5 to 60 inches (13 to 152 cm)—olive gray and dark
gray loamy fine sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: poorly drained

Permeability: in the upper part—moderate; below 5
inches (13 cm)—rapid

Available water capacity: moderate

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—12 to 24
inches (30 to 61 cm); rest of year—24 to 40 inches
(61 to 102 cm)

Hazard of flooding: frequent—April to September

Included Areas
Contrasting inclusions:
*gravel bars and riverwash
*very gravelly soils on adjacent floodplains
*ponded areas
Major Uses
Current uses: wildlife habitat, forestry, and recreation

Major Management Factors

Soil-related factors: flooding and depth to water table
Elevation: 0 to 800 feet (0 to 244 m)
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Climatic factors (average annual):
*precipitation—55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Chilkoot Soil)
This soil does not support forestland vegetation.
Forestry (Chilkoot, moderately wet soil)

Principal tree species: Sitka spruce

Tree species of limited extent: black cottonwood and
western hemlock

Common forest understory plants: devil's club, early
blueberry, highbush cranberry, five-leaf bramble,
pyrola, twisted-stalk, meadow horsetail, rusty
menziesia, and bunchberry dogwood

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss
and Sitka spruce/devil's club-rusty menziesia/moss

Mean site index (100-year site curve) for stated
species (and source): Sitka spruce—90 (Meyer
1937) and 93 (Taylor 1934)

Estimated highest average production for stated
species (and source): Sitka spruce—105 cubic
feet/acre/year at age 70 (Meyer 1937) and 95 cubic
feet/acre/year at age 70 (Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is frequent
flooding.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

Silvicultural considerations:

*Frequent flooding reduces the survival of planted or
naturally established seedlings.

*If seed trees are present, natural regeneration of
Sitka spruce, black cottonwood and western
hemlock occurs readily.

Haines Area, Alaska

*Because rooting depth is restricted by the seasonal
water table, trees are frequently subject to
windthrow when the soil is wet and winds are
strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.

*Replace mortality to fully occupy the site.

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, beaver, bald eagles, and a variety of other
birds and mammals.

105—Cryorthents, 20 to 180 percent
slopes

Composition

Cryorthents: 75 percent
Included soils: 25 percent

Characteristics of Cryorthents

Position on landscape: mountainsides

Microtopography: avalanche chutes

Slope range: 20 to 180 percent

Slope features: steep to extremely steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka alder, western hemlock,
cottonwood, lodgepole pine, Sitka spruce, and
birch

Sample profile:

*0 to 5 inches (0 to 13 cm)—very dark gray gravelly silt
loam

*5 to 12 inches (13 to 30 cm)—dark brown and dark
grayish brown coarse sandy loam

*12 inches (30 cm)—fractured metamorphic rock
grading into consolidated bedrock
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Depth class: very shallow to very deep—7 to more
than 60 inches (18 to more than 152 cm) over
bedrock

Drainage class: moderately well to well drained

Permeability: moderate to moderately rapid

Available water capacity: very low to moderate

Root-restricting features: bedrock

Runoff: rapid to very rapid

Hazard of erosion: severe

Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, poorly drained to well drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses
Current uses: wildlife habitat and recreation
Major Management Factors

Soil-related factors: slope and depth to bedrock
Elevation: 0 to 4000 feet (0 to 1219 m)

Climatic factors (average annual):
*precipitation—21 to 200 inches (53 to 508 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

106—Ferebee-Rock outcrop complex, 5 to
90 percent slopes

Composition

Ferebee and similar inclusions: 50 percent
Rock outcrop: 40 percent
Contrasting inclusions: 10 percent

Characteristics of Ferebee Soil

Position on landscape: mountainsides and
mountaintops

Slope range: 5 to 90 percent

Slope features: plane to extremely steep
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Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: ericaceous shrubs, mosses, and
lichens

Rock fragments on surface: 20 percent gravel

Typical profile:

*0 to 3 inches (0 to 8 cm)—black gravelly silt loam

*3 to 8 inches (8 to 20 cm)—very dark brown very
cobbly silt loam

*8 to 12 inches (20 to 30 cm)—dark brown extremely
cobbly silt loam

*12 inches (30 cm)—fractured metamorphic rock
grading into consolidated bedrock

Depth class: very shallow to shallow—7 to 14 inches
(18 to 36 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: medium to very rapid

Hazard of erosion: severe

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Included Areas

*soils in depressions that are poorly drained
*steep-walled V-notch drainages
*avalanche chutes

*ice and snow

Major Uses
Current uses: recreation and wildlife habitat
Major Management Factors

Soil-related factors: rock outcroppings, slope, and
depth to bedrock

Elevation: 2800 to 4500 feet (853 to 1372 m)

Climatic factors (average annual):

*precipitation—120 to more than 300 inches (305 to
more than 762 cm)

*air temperature—33 to 35 °F (1 to 2 °C)

*growing degree days—Iless than 300

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, mountain goat, and a variety of other birds
and mammals.
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107—Foad-Kupreanof complex, 70 to 100
percent slopes

Composition

Foad and similar inclusions: 55 percent
Kupreanof and similar inclusions: 30 percent
Contrasting inclusions: 15 percent

Characteristics of Foad Soil

Position on landscape: mountainsides

Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 6 inches (15 cm) thick
Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—very dark grayish brown silt
loam

*3 to 5 inches (8 to 13 cm)—dark reddish brown very
cobbly silt loam

*5 to 30 inches (13 to 76 cm)—reddish brown
extremely cobbly silt loam

*30 inches (76 cm)—fractured schist over consolidated
schist

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Characteristics of Kupreanof Soil

Position on landscape: moraines and mountainsides
Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 3 inches (8 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 1 inch (0 to 3 cm)—dark reddish brown silt loam

*1 to 7 inches (3 to 18 cm)—dark brown gravelly sandy
loam

*7 10 9 inches (18 to 23 cm)—dark yellowish brown
gravelly sandy loam

*9 to 60 inches (23 to 152 cm)—very dark grayish
brown very gravelly sandy loam

Haines Area, Alaska

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 9
inches (23 cm)—moderately rapid

Available water capacity: low

Runoff: very rapid

Hazard of erosion: severe

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 100 percent
*soils in depressions that are poorly drained
*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia and Sitka
spruce-western hemlock/devil's club- rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1937) and
89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
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spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Kupreanof Soil)

Principal tree species: western hemlock and Sitka
spruce
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Tree species of limited extent: paper birch

Common forest understory plants: bunchberry
dogwood, one-sided wintergreen, liver-leaf
wintergreen, devil's club, trifoliate foam flower, five-
leaf bramble, oakfern, early blueberry, rattlesnake
plantain, highbush cranberry, spinulose shield-fern,
and twisted-stalk

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss,
Sitka-spruce/Sitka alder-highbush cranberry,
western hemlock/devil's club-rusty menziesia, and
western hemlock/early blueberry-rusty menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—93
(Barnes 1962); Sitka spruce—92 (Meyer 1937) and
94 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—112 cubic
feet/acre/year/at age 87 (Barnes 1962); Sitka
spruce—93 cubic feet/acre/year at age 70 (Meyer
1937) and 96 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.
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Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Maintain high growth rates, provide periodic income,

and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

108—Funter peat, 0 to 5 percent slopes
Composition

Funter and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Characteristics of Funter Soil

Position on landscape: floodplains and terraces
Microtopography: muskegs

Slope range: 0 to 5 percent

Slope features: concave

Native vegetation: sphagnum moss

Typical profile:

*0 to 12 inches (0 to 30 cm)—light olive brown
sphagnum peat

*12 to 24 inches (30 to 61 cm)—light yellowish brown
peat

*24 to 42 inches (61 to 107 cm)—dark brown peat

*42 to 60 inches (107 to 152 cm)—grayish brown silt

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—assumed to be rapid;
below 42 inches (107 cm)—moderate

Available water capacity: very high

Root-restricting features: water table

Runoff: very slow

Hazard of erosion: slight

Depth to water table: 0 to 12 inches (0 to 30 cm)

Hazard of flooding: frequent—April to September

Included Areas
Contrasting inclusions:

*ponded areas

Haines Area, Alaska

*soils in muskegs that do not have a mineral
substratum within 51 inches (130 cm)

*gravel bars and riverwash

*very gravelly soils on adjacent slopes

Major Uses
Current uses: wildlife habitat and recreation
Major Management Factors

Soil-related factors: flooding and depth to water table
Elevation: 0 to 1000 feet (0 to 305 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, beaver, bald eagles, and a variety of other
birds and mammals.

109—Histic Cryaquepts, 0 to 20 percent
slopes

Composition

Histic Cryaquepts: 75 percent
Included soils: 25 percent

Characteristics of Histic Cryaquepts

Position on landscape: mountainsides and outwash
plains

Microtopography: low-lying areas, muskegs, and
depressions

Slope range: 0 to 20 percent

Slope features: concave

Organic mat on surface: 9 inches (23 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*9 to 5 inches (23 to 13 cm)—decomposed moss,
roots, and forest litter

*5 inches to 0 (13 cm to 0)—partially decomposed
roots and moss

*0 to 4 inches (0 to 10 cm)—black mucky silt loam

*4 10 10 inches (10 to 25 cm)—dark grayish brown and
very dark gray gravelly silt loam

*10 to 60 inches (25 to 152 cm)—dark grayish brown
and light yellowish brown very cobbly silt loam
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Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep to very deep—20 to
more than 60 inches (51 to more than 152 cm) over
bedrock

Drainage class: very poorly to poorly drained

Permeability: moderately slow to moderately rapid

Available water capacity: low to high

Root-restricting features: water table and bedrock

Runoff: slow to medium

Hazard of erosion: slight

Depth to water table: 0 to 20 inches (0 to 51 cm)

Included Soils

Included are soils with properties that vary widely over
short distances. These include shallow to very
deep, well drained soils on adjacent mountain
sideslopes. They formed in residuum and
colluvium from metamorphic rock and granite along
with an admixture of organic deposits.

Major Uses

Current uses: wildlife habitat, recreation, forestry, and
urban uses

Major Management Factors

Soil-related factors: depth to bedrock and depth to
water table

Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, western hemlock,
lodgepole pine, and black cottonwood

Operability considerations:

*Tree species and associated production are highly
variable depending on physiographic conditions.

*The main physical limitation to harvesting is a high
water table.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.
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Urban Uses

Some areas of this map unit are used for homesite
development. The main limitations are wetness
and steepness of slope. An on-site investigation is
required to determine suitability for development.

110—Hollow and Skagway soils, 0 to 5
percent slopes

Composition

Hollow, Skagway, and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Characteristics of Hollow Soil

Position on landscape: floodplains and outwash plains
Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 1 inch (3 cm) thick

Native vegetation: black cottonwood

Typical profile:

*0 to 1 inch (0 to 3 cm)—dark brown gravelly sandy
loam

*1 to 16 inches (3 to 41 cm)—dark grayish brown very
gravelly sand stratified with thin lenses of silt

*16 to 60 inches (41 to 152 cm)—dark grayish brown
extremely gravelly sand stratified with thin lenses of
silt

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat poorly drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: very low

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—18 to 30
inches (46 to 76 cm); rest of year—below 40 inches
(102 cm)

Hazard of flooding: frequent—April to September

Characteristics of Skagway Soil

Position on landscape: floodplains and outwash plains
Slope range: 0 to 5 percent
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Slope features: plane
Organic mat on surface: 4 inches (10 cm) thick
Native vegetation: black cottonwood

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark brown fine sandy
loam

*2 to 17 inches (5 to 43 cm)—dark grayish brown and
yellowish brown loamy fine sand

*17 to 60 inches (43 to 152 cm)—dark grayish brown
loamy fine sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat poorly drained

Permeability: in the upper part—moderate; below 2
inches (5 cm)—rapid

Available water capacity: very low

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—18 to 30
inches (46 to 76 cm); rest of year—below 40 inches
(102 cm)

Hazard of flooding: frequent—April to September

Included Areas

Contrasting inclusions:

*poorly drained organic soils in muskegs
*gravel bars and riverwash

*ponded areas

*gravel pits

Major Uses
Current uses: wildlife habitat, forestry, and recreation
Major Management Factors
Soil-related factors: flooding and depth to water table
Elevation: 0 to 1000 feet (0 to 305 m)
Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: black cottonwood
Tree species of limited extent: Sitka spruce

Haines Area, Alaska

Common forest understory plants: Sitka alder, one-
sided wintergreen, liver-leaf wintergreen, highbush
cranberry, bluntseed sweetroot, red-osier
dogwood, horsetail, and sweet-scented bedstraw

Habitat types (Viereck and Dyrness 1982): black
cottonwood/Sitka alder-highbush cranberry

Mean site index (50-year site curve) for stated species:
Hollow—black cottonwood—73 (British Columbia
Forest Service 1977); Skagway—black
cottonwood—380 (British Columbia Forest Service
1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at age 60 (British Columbia Forest
Service 1977)

Operability considerations:

*The main physical limitations to harvesting are
frequent flooding and a seasonal high water table.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a severe degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*Frequent flooding and a seasonal high water table
reduce the survival of planted or naturally
established seedlings.

*If seed trees are present, natural regeneration of
black cottonwood occurs readily.

*Because rooting depth is restricted by the periodic
high water table, trees are occasionally subject to
windthrow when the soil is wet and winds are
strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.
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Suitable management practices:

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown

bear, beaver, bald eagles, and a variety of other
birds and mammals.

111—KTrubate gravelly sandy loam, 5 to 20
percent slopes, extremely stony

Composition

Krubate and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Characteristics of Krubate Soil

Position on landscape: outwash plains

Slope range: 5 to 20 percent

Slope features: sloping to steep

Native vegetation: Sitka spruce and western hemlock
Organic mat on surface: 1 inch (3 cm) thick

Rock fragments on surface: 5 percent stones

Typical profile:

*0 to 3 inches (0 to 8 cm)—gray gravelly sandy loam

*3 to 5 inches (8 to 13 cm)—brown very gravelly
coarse sandy loam

*5 10 11 inches (13 to 28 cm)—reddish brown very
gravelly loamy coarse sand

*11 to 16 inches (28 to 41 cm)—reddish brown and
strong brown very gravelly loamy coarse sand

*16 to 24 inches (14 to 61 cm)—dark brown and strong

brown very gravelly loamy coarse sand
*24 10 60 inches (61 to 152 cm)—dark brown and dark
grayish brown very gravelly loamy coarse sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 5
inches (13 cm)—moderately rapid

Available water capacity: low

Runoff: medium

Hazard of erosion: slight
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Included Areas

Contrasting inclusions:

*soils on adjacent slopes that have more than 5
percent stones on the surface

*soils that have slopes of more than 20 percent

*soils in depressions that are poorly drained

*gravel pits

Major Uses

Current uses: wildlife habitat, recreation, forestry, and
urban uses

Major Management Factors

Soil-related factors: stones on the surface
Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation—55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Krubate Soil)

Principal tree species: Sitka spruce and western
hemlock

Tree species of limited extent: paper birch

Common forest understory plants: devil's club,
oakfern, rattlesnake plantain, bunchberry dogwood,
early blueberry, single delight, highbush cranberry,
rusty menziesia, one-sided wintergreen, twisted-
stalk, bristly black currant, and alpine ladyfern

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/early blueberry-highbush
cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—79
(Barnes 1962); Sitka spruce—98 (Meyer 1937) and
102 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—85 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 118 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*Surface stones hinder harvesting operations.

*The main physical limitation to harvesting is soil
wetness in spring.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.
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*Displacement of the surface layer can be expected to
a slight degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Maintain high growth rates, provide periodic income,

and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.
Urban Uses
Some areas of this map unit are used for homesite
development. Slopes greater than 15 percent

present a severe limitation. An on-site investigation
is required to determine suitability for development.

112—Krubate gravelly sandy loam, 20 to
40 percent slopes, extremely stony

Composition

Krubate and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Characteristics of Krubate Soil

Position on landscape: outwash plains
Slope range: 20 to 40 percent

Haines Area, Alaska

Slope features: steep

Native vegetation: Sitka spruce and western hemlock
Organic mat on surface: 1 inch (3 cm) thick

Rock fragments on surface: 5 percent stones

Typical profile:

*0 to 3 inches (0 to 8 cm)—gray gravelly sandy loam

*3 to 5 inches (8 to 13 cm)—brown very gravelly
coarse sandy loam

*5 10 11 inches (13 to 28 cm)—reddish brown very
gravelly loamy coarse sand

*11 to 16 inches (28 to 41 cm)—reddish brown and
strong brown very gravelly loamy coarse sand

*16 to 24 inches (41 to 61 cm)—dark brown and strong
brown very gravelly loamy coarse sand

*24 10 60 inches (61 to 152 cm)—dark brown and dark
grayish brown very gravelly loamy coarse sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 5
inches (13 cm)—moderately rapid

Available water capacity: low

Runoff: rapid

Hazard of erosion: slight

Included Areas

Contrasting inclusions:

*soils on adjacent slopes that have more than 5
percent stones on the surface

*soils that have slopes of more than 40 percent

*soils in depressions that are poorly drained

*gravel pits

Major Uses

Current uses: wildlife habitat, recreation, forestry, and
urban uses

Major Management Factors

Soil-related factors: stones on the surface and slope
Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation—55 to 65 inches (140 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Krubate Soil)

Principal tree species: Sitka spruce and western
hemlock
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Tree species of limited extent: paper birch

Common forest understory plants: devil’s club,
oakfern, rattlesnake plantain, bunchberry dogwood,
early blueberry, single delight, highbush cranberry,
rusty menziesia, one-sided wintergreen, twisted-
stalk, bristly black currant, and alpine ladyfern

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/early blueberry-highbush
cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—79
(Barnes 1962); Sitka spruce—98 (Meyer 1937) and
102 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—85 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 118 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and wet soils in spring.

*Surface stones hinder harvesting operations.
*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly

contact the ground.

*Displacement of the surface layer can be expected to
a slight degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, puddling,
displacement, and erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs
periodically.
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*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

Urban Uses

Some areas of this map unit are used for homesite
development. The main limitation is steepness of
slope. An on-site investigation is required to
determine suitability for development.

113—KTrubate gravelly sandy loam, 40 to
70 percent slopes, extremely stony

Composition

Krubate extremely stony sandy loam and similar
inclusions: 85 percent
Contrasting inclusions: 15 percent

Characteristics of Krubate Soil

Position on landscape: outwash plains

Slope range: 40 to 70 percent

Slope features: very steep

Native vegetation: Sitka spruce and western hemlock
Organic mat on surface: 1 inch (3 cm) thick

Rock fragments on surface: 5 percent stones

Typical profile:

*0 to 3 inches (0 to 8 cm)—gray gravelly sandy loam

*3 to 5 inches (8 to 13 cm)—brown very gravelly
coarse sandy loam

*5 1o 11 inches (13 to 28 cm)—reddish brown very
gravelly loamy coarse sand

*11 to 16 inches (28 to 41 cm)—reddish brown and
strong brown very gravelly loamy coarse sand
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*16 to 24 inches (41 to 61 cm)—dark brown and strong
brown very gravelly loamy coarse sand

*24 to 60 inches (61 to 152 cm)—dark brown and dark
grayish brown very gravelly loamy coarse sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 5
inches (13 cm)—moderately rapid

Available water capacity: low

Runoff: rapid

Hazard of erosion: severe

Included Areas

Contrasting inclusions:

*soils on adjacent slopes that have more than 5
percent stones on the surface

*soils that have slopes of more than 70 percent

*soils in depressions that are poorly drained

*rock outcroppings

Major Uses

Current uses: wildlife habitat, recreation, forestry, and
urban uses

Major Management Factors

Soil-related factors: stones on the surface and slope
Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation—55 to 65 inches (140 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Krubate Soil)

Principal tree species: Sitka spruce and western
hemlock

Tree species of limited extent: paper birch

Common forest understory plants: devil's club,
oakfern, rattlesnake plantain, bunchberry dogwood,
early blueberry, single delight, highbush cranberry,
rusty menziesia, one-sided wintergreen, twisted-
stalk, bristly black currant, and alpine ladyfern

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/early blueberry-highbush
cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—79

Haines Area, Alaska

(Barnes 1962); Sitka spruce—98 (Meyer 1937) and
102 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—85 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 118 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Surface stones hinder harvesting operations.
*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly

contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs
periodically.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.
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Wildlife Habitat

This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.

Urban Uses

Some areas of this map unit are used for homesite
development. The main limitation is steepness of
slope. An on-site investigation is required to
determine suitability for development.

114—Krubate Variant, O to 20 percent
slopes

Composition

Krubate Variant and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Characteristics of Krubate Variant

Position on landscape: outwash plains

Microtopography: low-lying areas and depressions

Slope range: 0 to 20 percent

Slope features: concave to steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*0 to 3 inches (0 to 8 cm)—nblack silt loam

*3 to 5 inches (8 to 13 cm)—dark gray silt loam

*5 to 6 inches (13 to 15 cm)—black silt loam

*6 to 12 inches (15 to 30 cm)—dark reddish brown
very gravelly coarse sandy loam

*12 to 22 inches (30 to 56 cm)—very dark grayish
brown extremely gravelly loamy coarse sand

*22 10 60 inches (56 to 152 cm)—dark olive gray
extremely gravelly loamy coarse sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly to poorly drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—rapid

Available water capacity: low to moderate

Root-restricting features: water table

Runoff: slow to medium

Hazard of erosion: slight

Depth to water table: 0 to 18 inches (0 to 46 cm)
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Included Areas

Contrasting inclusions:
*soils that have slopes of more than 20 percent

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Soil-related factors: depth to water table
Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation— 55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitation to harvesting is a high
water table.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

115—Kupreanof-Foad complex, 2 to 20
percent slopes

Composition

Kupreanof and similar inclusions: 50 percent
Foad and similar inclusions: 35 percent
Contrasting inclusions: 15 percent

Characteristics of Kupreanof Soil

Position on landscape: moraines and mountainsides
Slope range: 2 to 20 percent

Slope features: plane to steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:
*0 to 3 inches (0 to 8 cm)—dark gray silt loam
*3 to 8 inches (8 to 20 cm)—dark reddish brown
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gravelly sandy loam

*8 to 13 inches (20 to 33 cm)—dark reddish brown
very gravelly coarse sandy loam

*13 to 22 inches (33 to 56 cm)—dark brown very
gravelly coarse sandy loam

*22 to 60 inches (56 to 152 cm)—dark brown very
cobbly sandy loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches
(152 cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: low

Runoff: slow to medium

Hazard of erosion: slight

Characteristics of Foad Soil

Position on landscape: mountainsides

Slope range: 5 to 20 percent

Slope features: plane to steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: medium

Hazard of erosion: slight

Included Areas

Contrasting inclusions:
*soils that have slopes of more than 20 percent

Haines Area, Alaska

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 20 inches (51 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock
Elevation: 0 to 2800 feet (0 to 853 m)
Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Kupreanof Soil)

Principal tree species: western hemlock and Sitka
spruce

Tree species of limited extent: paper birch

Common forest understory plants: bunchberry
dogwood, one-sided wintergreen, liver-leaf
wintergreen, devil's club, trifoliate foam flower, five-
leaf bramble, oakfern, early blueberry, rattlesnake
plantain, highbush cranberry, spinulose shield-fern,
and twisted-stalk

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss,
Sitka-spruce/Sitka alder-highbush cranberry,
western hemlock/devil's club-rusty menziesia, and
western hemlock/early blueberry-rusty menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—93
(Barnes 1962); Sitka spruce—92 (Meyer 1937) and
94 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—112 cubic
feet/acre/year/at age 87 (Barnes 1962); Sitka
spruce—93 cubic feet/acre/year/at age 70 (Meyer
1937) and 96 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is snowmelt
in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.
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*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction and displacement.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Maintain high growth rates, provide periodic income,

and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia and Sitka
spruce-western hemlock/devil’s club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1937) and
89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
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feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is snowmelt
in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of compaction, puddling, and
displacement.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.
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Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

116—Kupreanof-Foad complex, 20 to 40
percent slopes

Composition

Kupreanof and similar inclusions: 50 percent
Foad and similar inclusions: 35 percent
Contrasting inclusions: 15 percent

Characteristics of Kupreanof Soil

Position on landscape: moraines and mountainsides
Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark gray silt loam

*3 to 8 inches (8 to 20 cm)—dark reddish brown
gravelly sandy loam

*8 to 13 inches (20 to 33 cm)—dark reddish brown
very gravelly coarse sandy loam

*13 to 22 inches (33 to 56 cm)—dark brown very
gravelly coarse sandy loam

*22 10 60 inches (56 to 152cm)—dark brown very
cobbly sandy loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches
(152 cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: low

Runoff: rapid

Hazard of erosion: moderate

Characteristics of Foad Soil

Position on landscape: mountainsides

Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Haines Area, Alaska

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: moderate

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 40 percent

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 20 inches (51 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Kupreanof Soil)

Principal tree species: western hemlock and Sitka
spruce

Tree species of limited extent: paper birch

Common forest understory plants: bunchberry
dogwood, one-sided wintergreen, liver-leaf
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wintergreen, devil’s club, trifoliate foam flower, five-
leaf bramble, oakfern, early blueberry, rattlesnake
plantain, highbush cranberry, spinulose shield-fern,
and twisted-stalk

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss,
Sitka-spruce/Sitka alder-highbush cranberry,
western hemlock/devil’s club-rusty menziesia, and
western hemlock-early blueberry-rusty menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—93
(Barnes 1962); Sitka spruce-92 (Meyer 1937) and
94 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—112 cubic
feet/acrelyear/at age 87 (Barnes 1962); Sitka
spruce—93 cubic feet/acre/year at age 70 (Meyer
1937) and 96 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and wet soil in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a moderate degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, displacement, and
erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.
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Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Maintain high growth rates, provide periodic income,

and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia and Sitka
spruce-western hemlock/devil's club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1962) and
89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and wet soil in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a moderate degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

Soil Survey



*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, puddling,
displacement, and erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

117—Kupreanof-Foad complex, 40 to 70
percent slopes

Composition
Kupreanof and similar inclusions: 45 percent
Foad and similar inclusions: 40 percent
Contrasting inclusions: 15 percent
Characteristics of Kupreanof Soil
Position on landscape: moraines and mountainsides
Slope range: 40 to 70 percent

Slope features: very steep
Organic mat on surface: 2 inches (5 cm) thick

Haines Area, Alaska

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark gray silt loam

*3 to 8 inches (8 to 20 cm)—dark reddish brown
gravelly sandy loam

*8 to 13 inches (20 to 33 cm)—dark reddish brown
very gravelly coarse sandy loam

*13 to 22 inches (33 to 56 cm)—dark brown very
gravelly coarse sandy loam

*22 10 60 inches (56 to 152 cm)—dark brown very
cobbly sandy loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: low

Runoff: rapid

Hazard of erosion: severe

Characteristics of Foad Soil

Position on landscape: mountainsides

Slope range: 40 to 70 percent

Slope features: very steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe
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Included Areas

Contrasting inclusions:

*soils that have slopes of more than 70 percent

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 20 inches (51 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Kupreanof Soil)

Principal tree species: western hemlock and Sitka
spruce

Tree species of limited extent: paper birch

Common forest understory plants: bunchberry
dogwood, one-sided wintergreen, liver-leaf
wintergreen, devil's club, trifoliate foam flower, five-
leaf bramble, oakfern, early blueberry, rattlesnake
plantain, highbush cranberry, spinulose shield-fern,
and twisted-stalk

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss,
Sitka-spruce/Sitka alder-highbush cranberry,
western hemlock/devil's club-rusty menziesia, and
western hemlock/early blueberry-rusty menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—93
(Barnes 1962); Sitka spruce—92 (Meyer 1937) and
94 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—112 cubic
feet/acre/year/at age 87 (Barnes 1962); Sitka
spruce—93 cubic feet/acre/year/at age 70 (Meyer
1937) and 96 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
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repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Maintain high growth rates, provide periodic income,

and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia and Sitka
spruce-western hemlock/devil's club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1937) and
89 (Taylor 1934)
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Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Haines Area, Alaska

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

118—L.ithic Cryofolists-Rock outcrop-
Lithic Haplocryods complex, 70 to 120
percent slopes

Composition

Lithic Cryofolists: 30 percent
Rock outcrop: 30 percent
Lithic Haplocryods: 20 percent
Included soils: 20 percent

Characteristics of Lithic Cryofolists

Position on landscape: mountainsides

Slope range: 70 to 120 percent

Slope features: extremely steep

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 7 inches (0 to 18 cm)—very dark grayish brown
decomposed organic material

*7 to 10 inches (18 to 25 cm)—very dark gray
decomposed organic material

*10 inches (25 cm)—granite bedrock

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very shallow to shallow—2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: assumed to be rapid

Available water capacity: very low to very high

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: slight

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Characteristics of Lithic Haplocryods
Position on landscape: mountainsides

Slope range: 70 to 75 percent
Slope features: extremely steep
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Organic mat on surface: 2 inches (5 cm) thick
Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 1 inch (0 to 3 cm)—qgray silt loam

*1 to 3 inches (3 to 8 cm)—dark brown silt loam

*3 inches (8 cm)—granite bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: very shallow to shallow—2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: moderate to moderately rapid

Available water capacity: very low to moderate

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Included Soils

Included are soils with properties that vary widely over
short distances. These include moderately deep to
deep, poorly drained to well drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Soil-related factors: depth to bedrock, rock
outcroppings, and slope

Elevation: 0 to 4000 feet (0 to 1219 m)

Climatic factors (average annual):

*precipitation—21 to 120 inches (53 to 305 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.
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Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

119—Lithic Haplocryods-Lithic
Cryofolists-Rock outcrop complex, 20
to 40 percent slopes

Composition

Lithic Haplocryods: 40 percent
Lithic Cryofolists: 20 percent
Rock outcrop: 20 percent
Included soils: 20 percent

Characteristics of Lithic Haplocryods

Position on landscape: mountainsides

Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 1 inch (0 to 3 cm)—qgray silt loam

*1 to 3 inches (3 to 8 cm)—dark brown silt loam
*3 inches (8 cm)—granite bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: very shallow to shallow—2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: moderate to moderately rapid

Available water capacity: very low to moderate

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Characteristics of Lithic Cryofolists

Position on landscape: mountainsides

Slope range: 20 to 40 percent

Slope features: steep

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 7 inches (0 to 18 cm)—very dark grayish brown
decomposed organic material
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*7 to 10 inches (18 to 25 cm)—very dark gray
decomposed organic material
*10 inches (25 cm)—granite bedrock

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very shallow to shallow—?2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: assumed to be rapid

Available water capacity: very low to very high

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: slight

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Included Soils

Included are soils with properties that vary widely over
short distances. These include moderately deep to
deep, poorly drained to well drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Soil-related factors: depth to bedrock, rock
outcroppings, and slope

Elevation: 0 to 4000 feet (0 to 1219 m)

Climatic factors (average annual):

*precipitation—21 to 120 inches (53 to 305 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Operability Considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.

Haines Area, Alaska

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

120—Lithic Haplocryods-Lithic
Cryofolists-Rock outcrop complex, 40
to 70 percent slopes

Composition

Lithic Haplocryods: 30 percent
Lithic Cryofolists: 30 percent
Rock outcrop: 20 percent
Included soils: 20 percent

Characteristics of Lithic Haplocryods

Position on landscape: mountainsides

Slope range: 40 to 70 percent

Slope features: very steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 1 inch (0 to 3 cm)—qgray silt loam

*1 to 3 inches (3 to 8 cm)—dark brown silt loam
*3 inches (8 cm)—granite bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: very shallow to shallow—2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: moderate to moderately rapid

Available water capacity: very low to moderate

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Characteristics of Lithic Cryofolists

Position on landscape: mountainsides

Slope range: 40 to 70 percent

Slope features: very steep

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 7 inches (0 to 18 cm)—very dark grayish brown
decomposed organic material
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*7 to 10 inches (18 to 25 cm)—very dark gray
decomposed organic material
*10 inches (25 cm)—qgranite bedrock

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very shallow to shallow—2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: assumed to be rapid

Available water capacity: very low to very high

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: slight

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Included Soils

Included are soils with properties that vary widely over
short distances. These include moderately deep to
deep, poorly drained to well drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Soil-related factors: depth to bedrock, rock
outcroppings, and slope

Elevation: 0 to 4000 feet (0 to 1219 m)

Climatic factors (average annual):

*precipitation—21 to 120 inches (53 to 305 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.
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Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

121—L utak-Kupreanof association, 0 to
20 percent slopes

Composition

Lutak and similar inclusions: 55 percent
Kupreanof and similar inclusions: 30 percent
Contrasting inclusions: 15 percent

Characteristics of Lutak Soil

Position on landscape: stream terraces

Slope range: 0 to 10 percent

Slope features: plane to convex

Organic mat on surface: 6 inches (15 cm) thick
Native vegetation: Sitka spruce

Typical profile:

*0 to 3 inches (0 to 8 cm)—grayish brown silt loam

*3 to 5 inches (8 to 13 cm)—dark brown sandy loam

*5 to 8 inches (13 to 20 cm)—dark reddish brown
loamy sand

*8 to 72 inches (20 to 183 cm)—dark brown very
gravelly loamy sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: low

Runoff: slow to medium

Hazard of erosion: slight

Characteristics of Kupreanof Soil

Position on landscape: moraines and mountainsides
Slope range: 2 to 20 percent

Slope features: plane to convex

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark gray silt loam

*3 to 8 inches (8 to 20 cm)—dark reddish brown
gravelly sandy loam
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*8 to 13 inches (20 to 33 cm)—dark reddish brown
very gravelly coarse sandy loam

*13 to 22 inches (33 to 56 cm)—dark brown very
gravelly coarse sandy loam

*22 to 60 inches (56 to 152 cm)—dark brown very
cobbly sandy loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: low

Runoff: slow to medium

Hazard of erosion: slight

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 20 percent

*soils in depressions that are poorly drained

*avalanche chutes

*very gravelly soils on adjacent floodplains

*soils on adjacent sideslopes that are moderately deep
over bedrock

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Elevation: 50 to 1200 feet (15 to 366 m)
Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Lutak Soil)

Principal tree species: Sitka spruce

Tree species of limited extent: western hemlock and
black cottonwood

Common forest understory plants: highbush cranberry,
early blueberry, oakfern, devil's club, bunchberry
dogwood, twisted-stalk, Sitka alder, and red-osier
dogwood

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss
and Sitka spruce/devil's club-rusty menziesia

Mean site index (100-year site curve) for stated
species (and source): Sitka spruce—88 (Meyer
1937) and 90 (Taylor 1934)

Haines Area, Alaska

Estimated highest average production for stated
species (and source): Sitka spruce—101 cubic
feet/acre/year at age 70 (Meyer 1937) and 99 cubic
feet/acre/year at age 70 (Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is snowmelt
in spring.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs readily.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Kupreanof Soil)

Principal tree species: western hemlock and Sitka
spruce

Tree species of limited extent: paper birch

Common forest understory plants: bunchberry
dogwood, one-sided wintergreen, devil's club,
trifoliate foam flower, five-leaf bramble, oakfern,
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early blueberry, rattlesnake plantain, highbush
cranberry, spinulose shield-fern, and twisted-stalk

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/early blueberry-highbush cranberry/moss,
Sitka-spruce/Sitka alder-highbush cranberry,
western hemlock/devil’s club-rusty menziesia, and
western hemlock/early blueberry-rusty menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—93
(Barnes 1962); Sitka spruce—92 (Meyer 1937) and
94 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—112 cubic
feet/acre/year/at age 87 (Barnes 1962); Sitka
spruce—93 cubic feet/acre/year at age 70 (Meyer
1937) and 96 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is snowmelt
in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction and displacement.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Maintain high growth rates, provide periodic income,

and develop more windfirm trees through
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precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

122—Nataga-Cryorthents association, 0
to 20 percent slopes

Composition

Nataga and similar inclusions: 50 percent
Cryorthents: 35 percent
Contrasting inclusions: 15 percent

Characteristics of Nataga Soil

Position on landscape: alluvial fans and toe slopes
Slope range: 0 to 20 percent

Slope features: plane to steep

Organic mat on surface: 3 inches (8 cm) thick

Native vegetation: Sitka spruce and black cottonwood

Typical profile:

*0 to 1 inch (0 to 3 cm)—very dark grayish brown
gravelly sandy loam

*1 to 12 inches (3 to 30 cm)—dark grayish brown very
cobbly loamy sand

*12 to 60 inches (30 to 152 cm)—dark grayish brown
extremely cobbly loamy sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat excessively drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: very low

Runoff: slow to medium

Hazard of erosion: slight

Characteristics of Cryorthents

Cryorthents consist of sparsely vegetated fragmental
and extremely gravelly soils located on perimeters
of alluvial fans and along numerous drainageways
throughout the unit. These drainages are subject
to frequent shifting and flooding.
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Included Areas

Contrasting inclusions:

*soils that have slopes of more than 20 percent
*small ponded areas

*soils in depressions that are poorly drained
*avalanche chutes

*rock outcroppings

*gravel pits

*rubbleland

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Elevation: 0 to 1700 feet (0 to 518 m)
Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Nataga Soil)

Principal tree species: Sitka spruce and black
cottonwood

Tree species of limited extent: western hemlock and
paper birch

Common forest understory plants: Sitka alder, red-
osier dogwood, early blueberry, liver-leaf
wintergreen, russet buffaloberry, devil's club, bristly
black currant, twisted-stalk, highbush cranberry,
and pyrola

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/moss, black cottonwood/Sitka alder-
highbush cranberry, and black cottonwood/Sitka
alder-russet buffaloberry/pyrola

Mean site index (100-year site curve) for stated
species (and source): Sitka spruce—101 (Meyer
1937) and 109 (Taylor 1934)

Mean site index (50-year site curve) for stated species:

black cottonwood—®61 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): Sitka spruce—122 cubic
feet/acrelyear at age 70 (Meyer 1937); Sitka
spruce—115 cubic feet/acre/year at age 70 (Taylor
1934); black cottonwood—35 cubic feet/acre/year
at age 60 (British Columbia Forest Service 1977)

Operability considerations:

*The main physical limitation to harvesting is winter
snowpack.

Haines Area, Alaska

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, puddling, and
displacement.

Silvicultural considerations:

*The droughty surface layer reduces the survival of
planted or naturally established seedlings.

*If seed trees are present, natural regeneration of
Sitka spruce and black cottonwood occurs readily;
western hemlock, periodically.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.

*Replace mortality to fully occupy the site.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.

123—Nataga-Cryorthents association, 20
to 40 percent slopes

Composition
Nataga and similar inclusions: 55 percent

Cryorthents: 30 percent
Contrasting inclusions: 15 percent
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Characteristics of Nataga Soil

Position on landscape: alluvial fans and toe slopes
Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 3 inches (8 cm) thick

Native vegetation: Sitka spruce and black cottonwood

Typical profile:

*0 to 1 inch (0 to 3 cm)—very dark grayish brown
gravelly sandy loam

*1 to 12 inches (3 to 30 cm)—dark grayish brown very
cobbly loamy sand

*12 to 60 inches (30 to 152 cm)—dark grayish brown
extremely cobbly loamy sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat excessively drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: very low

Runoff: rapid

Hazard of erosion: slight

Characteristics of Cryorthents

Cryorthents consists of sparsely vegetated fragmental
and extremely gravelly soils located on perimeters
of alluvial fans and along numerous drainageways
throughout the unit. These drainages are subject
to frequent shifting and flooding.

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 40 percent
*steep-walled V-notch drainages

*soils in depressions that are poorly drained
*avalanche chutes

*rock outcroppings

*rubbleland

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors
Soil-related factors: slope
Elevation: 0 to 1700 feet (0 to 518 m)

Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
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*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Nataga Soil)

Principal tree species: Sitka spruce and black
cottonwood

Tree species of limited extent: western hemlock and
paper birch

Common forest understory plants: Sitka alder, red-
osier dogwood, early blueberry, liver-leaf
wintergreen, russet buffaloberry, devil's club, bristly
black currant, twisted-stalk, highbush cranberry,
and pyrola

Habitat types (Viereck and Dyrness 1982): Sitka
spruce/moss, black cottonwood/Sitka alder-
highbush cranberry, and black cottonwood/Sitka
alder-russet buffaloberry/pyrola

Mean site index (100-year site curve) for stated
species (and source): Sitka spruce—101 (Meyer
1937) and 109 (Taylor 1934)

Mean site index (50-year site curve) for stated species:
black cottonwood—®61 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): Sitka spruce—122 cubic
feet/acrelyear at age 70 (Meyer 1937); Sitka
spruce—115 cubic feet/acre/year at age 70 (Taylor
1934); black cottonwood—35 cubic feet/acre/year
at age 60 (British Columbia Forest Service 1977)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and winter snowpack.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.
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*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, puddling,
displacement, and erosion.

Silvicultural considerations:

*The droughty surface layer reduces the survival of
planted or naturally established seedlings.

*If seed trees are present, natural regeneration of
Sitka spruce and black cottonwood occurs readily;
western hemlock, periodically.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.

*Replace mortality to fully occupy the site.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

124—Riverwash
Position on landscape: floodplains

This map unit consists of frequently flooded, unsorted
silts, sands, gravels, and cobbles. The
configuration and location of these sediments in the
floodplains is affected by flooding and can be
expected to change. This map unit is usually
barren, but some areas may have sparse growth of
willows, alders, or fireweed. Slope ranges from 0
to 3 percent.

125—Rock outcrop-Lithic Cryofolists
complex, 20 to 40 percent slopes

Composition
Rock outcrop: 50 percent
Lithic Cryofolists: 30 percent
Included soils: 20 percent

Characteristics of Rock Outcrop

Rock outcrop consists of areas of metamorphic rock
and granite.

Haines Area, Alaska

Characteristics of Lithic Cryofolists

Position on landscape: mountainsides

Slope range: 20 to 40 percent

Slope features: steep

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 7 inches (0 to 18 cm)—very dark grayish brown
decomposed organic material

*7 to 10 inches (18 to 25 cm)—very dark gray
decomposed organic material

*10 inches (25 cm)—qgranite bedrock

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very shallow to shallow—oO0 to 20 inches
(0 to 51 cm) over bedrock

Drainage class: well drained

Permeability: assumed to be rapid

Available water capacity: very low to very high

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: slight

Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, poorly drained to well drained organic and
mineral soils on mountainsides, footslopes, and
low-lying areas bordering mountain sideslopes.
They formed in residuum and colluvium from
metamorphic rock and granite, with an admixture of
sphagnum moss, glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors
Soil-related factors: depth to bedrock, rock
outcroppings, and slope
Elevation: 0 to 4000 feet (0 to 1219 m)
Climatic factors (average annual):
*precipitation—21 to 120 inches (53 to 305 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine
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Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

126—Rock outcrop-Lithic Cryofolists
complex, 40 to 70 percent slopes

Composition

Rock outcrop: 55 percent
Lithic Cryofolists: 25 percent
Included soils: 20 percent

Characteristics of Rock Outcrop

Rock outcrop consists of areas of metamorphic rock
and granite.

Characteristics of Lithic Cryofolists

Position on landscape: mountainsides

Slope range: 40 to 70 percent

Slope features: very steep

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 7 inches (0 to 18 cm)—very dark grayish brown
decomposed organic material

*7 to 10 inches (18 to 25 cm)—very dark gray
decomposed organic material

*10 inches (25 cm)—qgranite bedrock

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very shallow to shallow—oO0 to 20 inches
(0 to 51 cm) over bedrock

Drainage class: well drained

Permeability: assumed to be rapid

Available water capacity: very low to very high

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: slight
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Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, poorly drained to well drained mineral and
organic soils on mountainsides, footslopes, and
low-lying areas bordering mountain sideslopes.
They formed in residuum and colluvium from
metamorphic rock and granite, with an admixture of
sphagnum moss, glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Soil-related factors: depth to bedrock, rock
outcroppings, and slope

Elevation: 0 to 4000 feet (0 to 1219 m)

Climatic factors (average annual):

*precipitation—21 to 120 inches (53 to 305 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.

127—Rock outcrop-Lithic Cryofolists
complex, 70 to 120 percent slopes

Composition
Rock outcrop: 60 percent
Lithic Cryofolists: 20 percent
Included soils: 20 percent

Characteristics of Rock Outcrop

Rock outcrop consists of areas of metamorphic rock
and granite.
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Characteristics of Lithic Cryofolists

Position on landscape: mountainsides

Slope range: 70 to 120 percent

Slope features: extremely steep

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 7 inches (0 to 18 cm)—very dark grayish brown
decomposed organic material

*7 to 10 inches (18 to 25 cm)—very dark gray
decomposed organic material

*10 inches (25 cm)—qgranite bedrock

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very shallow to shallow—oO0 to 20 inches
(0 to 51 cm) over bedrock

Drainage class: well drained

Permeability: assumed to be rapid

Available water capacity: very low to very high

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: slight

Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, poorly drained to well drained mineral and
organic soils on mountainsides, footslopes, and
low-lying areas bordering mountain sideslopes.
They formed in residuum and colluvium from
metamorphic rock and granite, with an admixture of
sphagnum moss, glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors
Soil-related factors: depth to bedrock, rock
outcroppings, and slope
Elevation: 0 to 4000 feet (0 to 1219 m)
Climatic factors (average annual):
*precipitation—21 to 120 inches (53 to 305 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine

Haines Area, Alaska

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

128—Rock outcrop-Lithic Cryorthents
complex, 70 to 120 percent slopes

Composition

Rock outcrop: 60 percent
Lithic Cryorthents: 25 percent
Included soils: 15 percent

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Characteristics of Lithic Cryorthents

Position on landscape: mountainsides

Slope range: 70 to 120 percent

Slope features: extremely steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Sample profile:

*0 to 2 inches (0 to 5 cm)—very dark grayish brown silt
loam

*2 to 6 inches (5 to 15 cm)—yellowish brown silt loam

*6 inches (15 cm)—metamorphic bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: very shallow to shallow—2 to 20 inches
(5 to 51 cm) over bedrock

Drainage class: well drained

Permeability: moderately rapid to rapid

Available water capacity: very low to low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe
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Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, poorly drained to well drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Soil-related factors: depth to bedrock, rock
outcroppings, and slope

Elevation: 0 to 4000 feet (0 to 1219 m)

Climatic factors (average annual):

*precipitation—21 to 120 inches (53 to 305 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, western hemlock,
lodgepole pine, and paper birch

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are rock
outcrop and steep slopes.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.

129—Rock outcrop-Tolstoi complex, 70 to
100 percent slopes

Composition
Rock outcrop: 55 percent
Tolstoi and similar inclusions: 30 percent
Contrasting inclusions: 15 percent

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.
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Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 5 inches (13 cm) thick
Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark brown silt loam

*3 to 5 inches (8 to 13 cm)—dark brown very cobbly
silt loam

*5 to 15 inches (13 to 38 cm)—reddish brown
extremely cobbly silt loam

*15 inches (38 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 100 percent
*soils in depressions that are poorly drained
*steep-walled V-notch drainages

*avalanche chutes

Major uses
Current uses: forestry, wildlife habitat, and recreation
Major management factors
Soil-related factors: depth to bedrock, slope, and rock
outcroppings
Elevation: 0 to 2800 feet (0 to 853 m)
Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce
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Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil’s club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by depth to
bedrock, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Haines Area, Alaska

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

130—Rock outcrop-Tolstoi-Foad complex,
70 to 100 percent slopes

Composition

Rock outcrop: 40 percent

Tolstoi and similar inclusions: 25 percent
Foad and similar inclusions: 25 percent
Contrasting inclusions: 10 percent

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Tolstoi is on the erosional areas.

Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 5 inches (13 cm) thick

Native vegetation: Sitka alder

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark brown silt loam

*3 to 5 inches (8 to 13 cm)—dark brown very cobbly
silt loam

*5 to 15 inches (13 to 38 cm)—reddish brown
extremely cobbly silt loam

*15 inches (38 cm)—schist bedrock

Micro-wasting has resulted in mixing and churning of
horizons in many profiles.
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Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Characteristics of Foad Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Foad is in the depositional areas.

Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 5 inches (13 cm) thick

Native vegetation: Sitka alder

Typical profile:

*0 to 3 inches (0 to 8 cm)—very dark grayish brown silt
loam

*3 to 5 inches (8 to 13 cm)—dark reddish brown very
cobbly silt loam

*5 to 30 inches (13 to 76 cm)—reddish brown
extremely cobbly silt loam

*30 inches (76 cm)—fractured schist over consolidated
schist

Micro-wasting has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Included Areas
Contrasting inclusions:
*soils that have slopes of more than 100 percent
*soils in depressions that are poorly drained
*steep-walled V-notch drainages
*avalanche chutes
*rock outcroppings

Major Uses

Current uses: recreation and wildlife habitat
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Major Management Factors

Soil-related factors: slope, depth to bedrock, and rock
outcroppings

Elevation: 2500 to 3000 feet (762 to 914 m)

Climatic factors (average annual):

*precipitation—60 to 120 inches (152 to 305 cm)

*air temperature—35 to 37 °F (2to 3 °C)

*growing degree days—Iess than 500

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

131—Rock outcrop and Glaciers
Position on landscape: mountaintops

This map unit consists of extensive areas of bare rock
and icefields. The unit is primarily restricted to the
highest elevations and extends across mountain
crests, ridges, and steep walled shoulder slopes.
The unit also extends down valleys containing
active glaciers. Slopes range from 5 to 180
percent.

132—Rubbleland
Position on landscape: mountainsides

This map unit consists of unvegetated areas of loose
rock fragments ranging in size from channers to
boulders. The unit includes talus slopes and active
avalanche chutes on mountain sideslopes. Slopes
range from 20 to 180 percent.

133—Skagway-Funter association, 0 to 5
percent slopes

Composition
Skagway and similar inclusions: 45 percent
Funter and similar inclusions: 40 percent
Contrasting inclusions: 15 percent
Characteristics of Skagway Soil
Position on landscape: floodplains and outwash plains

Slope range: 0 to 5 percent
Slope features: plane

Soil Survey



Organic mat on surface: 4 inches (10 cm) thick
Native vegetation: black cottonwood

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark brown fine sandy
loam

*2 to 17 inches (5 to 43 cm)—dark grayish brown and
yellowish brown loamy fine sand

*17 to 60 inches (43 to 152 cm)—dark grayish brown
loamy fine sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat poorly drained

Permeability: in the upper part—moderate; below 2
inches (5 cm)—rapid

Available water capacity: very low

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—18 to 30

inches (46 to 76 cm); rest of year—below 40 inches

(102 cm)
Hazard of flooding: frequent—April to September

Characteristics of Funter Soil

Position on landscape: floodplains
Microtopography: muskegs

Slope range: 0 to 5 percent

Slope features: concave

Native vegetation: sphagnum moss

Typical profile:

*0 to 12 inches (0 to 30 cm)—light olive brown
sphagnum peat

*12 to 24 inches (30 to 61 cm)—light yellowish brown
peat

*24 10 42 inches (61 to 107 cm)—dark brown peat

*42 10 60 inches (107 to 152 cm)—qgrayish brown silt

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—assumed to be rapid;
below 42 inches (107 cm)—moderate

Available water capacity: very high

Root-restricting features: water table

Runoff: very slow

Hazard of erosion: slight

Depth to water table: 0 to 12 inches (0 to 30 cm)

Hazard of flooding: frequent—April to September

Haines Area, Alaska

Included Areas

Contrasting inclusions:

*very gravelly soils on adjacent floodplains
*gravel bars and riverwash

*ponded areas

*gravel pits

Major uses
Current uses: wildlife habitat, forestry, and recreation
Major Management Factors

Soil-related factors: flooding and depth to water table
Elevation: 0 to 1000 feet (0 to 305 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Skagway Soil)

Principal tree species: black cottonwood

Common forest understory plants: Sitka alder,
highbush cranberry, red-osier dogwood, horsetail,
liver-leaf wintergreen, calamagrostis, sweet-
scented bedstraw, and red baneberry

Habitat type (Viereck and Dyrness 1982): black
cottonwood/Sitka alder-highbush cranberry

Mean site index (50-year site curve) for stated species:
black cottonwood—80 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at age 60 (British Columbia Forest
Service 1977)

Operability considerations:

*The main physical limitations to harvesting are
frequent flooding and a seasonal high water table.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.
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*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*Frequent flooding and a seasonal high water table
reduce the survival of planted or naturally
established seedlings.

*If seed trees are present, natural regeneration of
black cottonwood occurs readily.

*Because rooting depth is restricted by the periodic
high water table, trees are occasionally subject to
windthrow when the soil is wet and winds are
strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

Forestry (Funter Soil)
This soil does not support forestland vegetation.
Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, beaver, bald eagles, and a variety of other
birds and mammals.

134—Tolstoi-Foad complex, 5 to 20
percent slopes

Composition

Tolstoi and similar inclusions: 45 percent
Foad and similar inclusions: 40 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Tolstoi is on the erosional areas.

Slope range: 10 to 20 percent

Slope features: plane
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Organic mat on surface: 5 inches (13 cm) thick
Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: medium

Hazard of erosion: slight

Characteristics of Foad Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Foad is in the depositional areas.

Slope range: 5 to 20 percent

Slope features: concave

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: very low

Soil Survey



Root-restricting features: bedrock
Runoff: medium
Hazard of erosion: slight

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 20 percent

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 14 inches (36 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:
*The main physical limitation to harvesting is snowmelt
in spring.

Haines Area, Alaska

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of puddling and soil compaction.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by bedrock, trees
are frequently subject to windthrow when the soil is
wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia and Sitka
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spruce western hemlock/devil's club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Barnes 1962), 90
(Meyer 1937) and 89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is snowmelt
in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of compaction, puddling, and
displacement.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.
*Control unwanted, competing vegetation by
mechanical or chemical means.
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*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

135—Tolstoi-Foad complex, 20 to 40
percent slopes

Composition

Tolstoi and similar inclusions: 55 percent
Foad and similar inclusions: 30 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Tolstoi is on the erosional areas.

Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 5 inches (13 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe
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Characteristics of Foad Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Foad is in the depositional areas.

Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: moderate

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 40 percent

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 14 inches (36 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors
Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)
Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)

Haines Area, Alaska

*growing degree days—more than 1500
Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry.

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and wet soil in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of puddling, soil compaction, and
surface erosion.

Silvicultural considerations:
*If seed trees are present, natural regeneration of
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Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by depth to
bedrock, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia and Sitka
spruce-western hemlock/devil’s club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1937) and
89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and wet soils in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.
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*Surface erosion from unprotected, bared areas can
be expected to a moderate degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, puddling,
displacement, and erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.

136—Tolstoi-Foad complex, 40 to 70
percent slopes

Composition
Tolstoi and similar inclusions: 60 percent
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Foad and similar inclusions: 25 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Tolstoi is on the erosional areas.

Slope range: 40 to 70 percent

Slope features: very steep

Organic mat on surface: 5 inches (13 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Characteristics of Foad Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Foad is in the depositional areas.

Slope range: 40 to 70 percent

Slope features: very steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Haines Area, Alaska

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 70 percent

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 14 inches (36 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)
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Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by depth to
bedrock, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.
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Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia, and Sitka
spruce-western hemlock/devil's club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1937) and
89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.
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*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soll
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

137—Tolstoi-Rock outcrop complex, 10 to
20 percent slopes

Composition

Tolstoi and similar inclusions: 55 percent
Rock outcrop: 30 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Slope range: 10 to 20 percent

Slope features: plane to moderately steep

Organic mat on surface: 5 inches (13 cm) thick
Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Haines Area, Alaska

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: medium

Hazard of erosion: slight

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 20 percent
*soils in depressions that are poorly drained
*steep-walled V-notch drainages

*avalanche chutes

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock and rock
outcroppings

Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)
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Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is snowmelt
in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of puddling and soil compaction.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by bedrock, trees
are frequently subject to windthrow when the soil is
wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
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bear, porcupine, wolf, and a variety of other birds
and mammals.

138—Tolstoi-Rock outcrop complex, 20 to
40 percent slopes

Composition

Tolstoi and similar inclusions: 50 percent
Rock outcrop: 35 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 5 inches (13 cm) thick
Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 40 percent
*soils in depressions that are poorly drained
*steep-walled V-notch drainages

*avalanche chutes
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Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock, slope, and rock
outcroppings

Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitations to harvesting are steep
slopes and wet soil in spring.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

Haines Area, Alaska

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of puddling, soil compaction, and
surface erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by depth to
bedrock, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

139—Tolstoi-Rock outcrop complex, 40 to
70 percent slopes

Composition

Tolstoi and similar inclusions: 45 percent
Rock outcrop: 40 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Slope range: 40 to 70 percent

Slope features: very steep

Organic mat on surface: 5 inches (13 cm) thick
Native vegetation: Sitka spruce and western hemlock
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Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Characteristics of Rock Outcrop

Rock outcrop consists of areas of exposed
metamorphic rock and granite.

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 70 percent
*soils in depressions that are poorly drained
*steep-walled V-notch drainages

*avalanche chutes

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors

Soil-related factors: depth to bedrock, slope, and rock
outcroppings

Elevation: 0 to 2800 feet (0 to 853 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Tolstoi Soil)
Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
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blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by depth to
bedrock, trees are frequently subject to windthrow
when the soil is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:
*Reforest by planting Sitka spruce and western

Soil Survey



hemlock seedlings from adapted parent stock.

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

140—Tolstoi-Foad complex, 70 to 100
percent slopes

Composition

Tolstoi and similar inclusions: 65 percent
Foad and similar inclusions: 20 percent
Contrasting inclusions: 15 percent

Characteristics of Tolstoi Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Tolstoi is on the erosional areas.

Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 5 inches (13 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark brown silt loam

*3 to 5 inches (8 to 13 cm)—dark brown very cobbly
silt loam

*5 to 15 inches (13 to 38 cm)—reddish brown
extremely cobbly silt loam

*15 inches (38 cm)—schist bedrock

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Haines Area, Alaska

Characteristics of Foad Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Foad is in the depositional areas.

Slope range: 70 to 100 percent

Slope features: extremely steep

Organic mat on surface: 5 inches (13 cm) thick

Native vegetation: Sitka spruce and western hemlock

Typical profile:

*0 to 3 inches (0 to 8 cm)—uvery dark grayish brown silt
loam

*3 to 5 inches (8 to 13 cm)—dark reddish brown very
cobbly silt loam

*5 to 30 inches (13 to 76 cm)—reddish brown
extremely cobbly silt loam

*30 inches (76 cm)—fractured schist over consolidated
schist

Windthrow and micro-wasting have resulted in mixing
and churning of horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 3
inches (8 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: very rapid

Hazard of erosion: severe

Included Areas

Contrasting inclusions:

*soils that have slopes of more than 100 percent

*soils in depressions that are poorly drained

*soils on adjacent sideslopes that have bedrock at a
depth of less than 14 inches (36 cm)

*steep-walled V-notch drainages

*avalanche chutes

*rock outcroppings

Major Uses
Current uses: forestry, wildlife habitat, and recreation
Major Management Factors
Soil-related factors: depth to bedrock and slope
Elevation: 0 to 2800 feet (0 to 853 m)
Climatic factors (average annual):
*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

59



Forestry (Tolstoi Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: rusty menziesia,
devil's club, bunchberry dogwood, oakfern, early
blueberry, five-leaf bramble, twisted-stalk, liver-leaf
wintergreen, bristly black currant, trifoliate foam
flower, red baneberry, western hemlock, and
highbush cranberry

Habitat types (Viereck and Dyrness 1982): Sitka
spruce-western hemlock/devil's club-rusty
menziesia and Sitka spruce-western hemlock/early
blueberry-highbush cranberry/moss

Mean site index (100-year site curve) for stated
species (and source): western hemlock—87
(Barnes 1962); Sitka spruce—99 (Meyer 1937) and
101 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—2100 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—117 cubic feet/acre/year at age 70 (Meyer
1937) and 117 cubic feet/acre/year at age 70
(Taylor 1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
Sitka spruce and western hemlock occurs
periodically.

*Because rooting depth is restricted by depth to
bedrock, trees are frequently subject to windthrow
when the soil is wet and winds are strong.
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*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Forestry (Foad Soil)

Principal tree species: western hemlock and Sitka
spruce

Common forest understory plants: devil's club, early
blueberry, bunchberry dogwood, rusty menziesia,
one-sided wintergreen, highbush cranberry, red-
osier dogwood, five-leaf bramble, liver-leaf
wintergreen, twisted-stalk, trifoliate foam flower,
prickly currant, nagoonberry, and spinulose shield-
fern

Habitat types (Viereck and Dyrness 1982): western
hemlock/devil's club-rusty menziesia, and Sitka
spruce-western hemlock/devil's club-rusty
menziesia

Mean site index (100-year site curve) for stated
species (and source): western hemlock—90
(Barnes 1962); Sitka spruce—90 (Meyer 1937) and
89 (Taylor 1934)

Estimated highest average production for stated
species (and source): western hemlock—105 cubic
feet/acre/year at age 60 (Barnes 1962); Sitka
spruce—104 cubic feet/acre/year at age 70 (Meyer
1937) and 98 cubic feet/acre/year at age 70 (Taylor
1934)

Operability considerations:

*The main physical limitation to harvesting is steep
slopes.

*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a severe degree.

*Winter and spring snowpack may be limiting from
November to March.
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Suitable harvesting practices:

*Use cable yarding systems for harvesting. Systems
that fully or partially suspend logs off the ground
are less damaging to the soil.

*Install water bars, culverts, or other drainage
structures to reduce erosion and decrease the cost
of road maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Establish plant cover on disturbed road cut and fill
slopes, landings, skid trails, and firebreaks to
reduce the risk of erosion.

Silvicultural considerations:

*If seed trees are present, natural regeneration of
western hemlock and Sitka spruce occurs readily.

*Because rooting depth is restricted by bedrock, trees
are occasionally subject to windthrow when the soil
is wet and winds are strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can delay the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce and western
hemlock seedlings from adapted parent stock.
*Salvage harvest blowdown promptly to reduce wood

loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

*Maintain high growth rates, provide periodic income,
and develop more windfirm trees through
precommercial and subsequent thinning of
established stands of saplings.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

141—Tolstoi, Foad, and Kupreanof silt
loams, 20 to 70 percent slopes

Composition
Tolstoi, Foad, Kupreanof and similar inclusions: 90
percent
Contrasting inclusions: 10 percent
Characteristics of Tolstoi Soil
Position on landscape: mountainsides
Microtopography: This unit is characterized by soll

creep; Tolstoi is on the erosional areas.

Haines Area, Alaska

Slope range: 20 to 70 percent

Slope features: steep to very steep

Organic mat on surface: 5 inches (13 cm) thick
Native vegetation: Sitka alder

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 6 inches (5 to 15 cm)—dark brown gravelly silt
loam

*6 to 11 inches (15 to 28 cm)—dark brown very
gravelly silt loam

*11 to 19 inches (28 to 48 cm)—dark brown very
cobbly silt loam

*19 inches (48 cm)—schist bedrock

Soil creep has resulted in mixing and churning of
horizons in many profiles.

Depth class: shallow—14 to 20 inches (36 to 51 cm)
over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 6
inches (15 cm)—moderately rapid

Available water capacity: very low

Root-restricting features: bedrock

Runoff: rapid

Hazard of erosion: severe

Characteristics of Foad Soil

Position on landscape: mountainsides

Microtopography: This unit is characterized by soll
creep; Foad is in the depositional areas.

Slope range: 20 to 70 percent

Slope features: steep to very steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka alder

Typical profile:

*0 to 2 inches (0 to 5 cm)—dark gray silt loam

*2 to 4 inches (5 to 10 cm)—dark yellowish brown fine
sandy loam

*4 10 8 inches (10 to 20 cm)—dark brown gravelly fine
sandy loam

*8 to 23 inches (20 to 58 cm)—olive brown very
gravelly fine sandy loam

*23 inches (58 cm)—fractured schist over consolidated
schist

Soil creep has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep—20 to 40 inches (51 to
102 cm) over bedrock

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
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inches (20 cm)—moderately rapid
Available water capacity: very low
Root-restricting features: bedrock
Runoff: rapid
Hazard of erosion: severe

Characteristics of Kupreanof Soil

Position on landscape: moraines and mountainsides
Slope range: 20 to 70 percent

Slope features: steep to very steep

Organic mat on surface: 2 inches (5 cm) thick
Native vegetation: Sitka alder

Typical profile:

*0 to 3 inches (0 to 8 cm)—dark gray silt loam

*3 to 8 inches (8 to 20 cm)—dark reddish brown
gravelly sandy loam

*8 to 13 inches (20 to 33 cm)—dark reddish brown
very gravelly coarse sandy loam

*13 to 22 inches (33 to 56 cm)—dark brown very
gravelly coarse sandy loam

*22 10 60 inches (56 to 152 cm)—dark brown very
cobbly sandy loam

Soil creep has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: in the upper part—moderate; below 8
inches (20 cm)—moderately rapid

Available water capacity: low

Runoff: rapid

Hazard of erosion: moderate to severe

Included Areas
Contrasting inclusions:
*soils in depressions that are poorly drained
*soils on adjacent sideslopes that have bedrock at a
depth of less than 14 inches (36 cm)
*steep-walled V-notch drainages
*avalanche chutes
*rock outcroppings
Major Uses
Current uses: recreation and wildlife habitat

Major Management Factors

Soil-related factors: slope and depth to bedrock
Elevation: 2500 to 3000 feet (762 to 914 m)
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Climatic factors (average annual):
*precipitation—60 to 120 inches (152 to 305 cm)
*air temperature—35 to 37 °F (2to 3 °C)
*growing degree days—Iess than 500

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

142—Tsirku-Hollow-Funter complex, 0 to
5 percent slopes

Composition

Tsirku and similar inclusions: 55 percent
Hollow and similar inclusions: 15 percent
Funter and similar inclusions: 15 percent
Contrasting inclusions: 15 percent

Characteristics of Tsirku Soil

Position on landscape: floodplains and outwash plains
Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 1 inch (3 cm) thick

Native vegetation: black cottonwood and Sitka spruce

Typical profile:

*0 to 1 inch (0 to 3 cm)—dark grayish brown silt loam

*1 to 41 inches (3 to 104 cm)—dark grayish brown silt
stratified with thin lenses of dark grayish brown fine
sand and very dark gray silt loam

*41 to 60 inches (104 to 152 cm)—olive gray
extremely gravelly sand

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat poorly drained

Permeability: in the upper part—moderate; below 41
inches (104 cm)—rapid

Available water capacity: moderate

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—18 to 30
inches (46 to 76 cm); rest of the year—below 40
inches (102 cm)

Hazard of flooding: frequent—April to September
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Characteristics of Hollow Soil

Position on landscape: floodplains and outwash plains
Slope range: 0 to 5 percent

Slope features: plane

Organic mat on surface: 1 inch (3 cm) thick

Native vegetation: black cottonwood

Typical profile:

*0 to 1 inch (0 to 3 cm)—dark brown gravelly sandy
loam

*1 to 16 inches (3 to 41 cm)—dark grayish brown very
gravelly sand stratified with thin lenses of silt

*16 to 60 inches (41 to 152 cm)—dark grayish brown
extremely gravelly sand stratified with thin lenses of
silt

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: somewhat poorly drained

Permeability: in the upper part—moderate; below 1
inch (3 cm)—rapid

Available water capacity: very low

Root-restricting features: water table

Runoff: slow

Hazard of erosion: slight

Depth to water table: in May through August—18 to 30
inches (46 to 76 cm); rest of the year—below 40
inches (102 cm)

Hazard of flooding: frequent—April to September

Characteristics of Funter Soil

Position on landscape: floodplains
Microtopography: muskegs

Slope range: 0 to 5 percent

Slope features: concave

Native vegetation: sphagnum moss

Typical profile:

*0 to 12 inches (0 to 30 cm)—light olive brown
sphagnum peat

*12 to 24 inches (30 to 61 cm)—light yellowish brown
peat

*24 10 42 inches (61 to 107 cm)—dark brown peat

*42 10 60 inches (107 to 152 cm)—qgrayish brown silt

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: very poorly drained

Permeability: in the upper part—assumed to be rapid;
below 42 inches (107 cm)—moderate

Available water capacity: very high

Haines Area, Alaska

Root-restricting features: water table

Runoff: very slow

Hazard of erosion: slight

Depth to water table: 0 to 12 inches (0 to 30 cm)
Hazard of flooding: frequent—April to September

Included Areas

Contrasting inclusions:

*soils on adjacent floodplains that are moderately well
or well drained

*gravel bars and riverwash

*ponded areas

*gravel pits

Major Uses
Current uses: wildlife habitat, forestry, and recreation
Major Management Factors

Soil-related factors: flooding and depth to water table
Elevation: 0 to 1000 feet (0 to 305 m)

Climatic factors (average annual):

*precipitation—21 to 65 inches (53 to 165 cm)

*air temperature—40 to 43 °F (4 to 6 °C)

*growing degree days—more than 1500

Forestry (Tsirku Soil)

Principal tree species: black cottonwood and Sitka
spruce

Common forest understory plants: Sitka alder,
highbush cranberry, red-osier dogwood, horsetail,
devil's club, trifoliate foam flower, prickly rose, and
twisted-stalk

Habitat types (Viereck and Dyrness 1982): black
cottonwood/Sitka alder-highbush cranberry and
Sitka spruce/Sitka alder-devil's club/oak fern-
spinulose shield-fern

Mean site index (100-year site curve) for stated
species (and source): Sitka spruce—95 (Meyer
1937) and 96 (Taylor 1934)

Mean site index (50-year site curve) for stated species:
black cottonwood—80 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at age 60 (British Columbia Forest
Service 1977); Sitka spruce—112 cubic

feet/acre/year at age 70 (Meyer 1937) and 109
cubic feet/acrelyear at age 70 (Taylor 1934)

Operability considerations:
*The main physical limitations to harvesting are
frequent flooding and a seasonal high water table.
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*Compaction and puddling can be expected to a
severe degree from equipment and logs that
repeatedly contact the ground.

*Displacement of the surface layer can be expected to
a moderate degree from improper or repeated use
of equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil compaction, puddling, and
displacement.

Silvicultural considerations:

*Frequent flooding and a seasonal high water table
reduce the survival of planted or naturally
established seedlings.

*If seed trees are present, natural regeneration of
black cottonwood and Sitka spruce occurs readily.

*Because rooting depth is restricted by the seasonal
high water table, trees are occasionally subject to
windthrow when the soil is wet and winds are
strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:

*Reforest by planting Sitka spruce seedlings from
adapted parent stock.

*Replace mortality to fully occupy the site.

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

Forestry (Hollow Soil)

Principal tree species: black cottonwood

Tree species of limited extent: Sitka spruce

Common forest understory plants: Sitka alder, one-
sided wintergreen, liver-leaf wintergreen, highbush
cranberry, bluntseed sweetroot, red-osier
dogwood, horsetail, and sweet-scented bedstraw
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Habitat types (Viereck and Dyrness 1982): black
cottonwood/Sitka alder-highbush cranberry

Mean site index (50-year site curve) for stated species:
black cottonwood—73 (British Columbia Forest
Service 1977)

Estimated highest average production for stated
species (and source): black cottonwood—35 cubic
feet/acrelyear at age 60 (British Columbia Forest
Service 1977)

Operability considerations:

*The main physical limitations to harvesting are
frequent flooding and a seasonal high water table.

*Compaction and puddling can be expected to a slight
degree from equipment and logs that repeatedly
contact the ground.

*Displacement of the surface layer can be expected to
a severe degree from improper or repeated use of
equipment.

*Surface erosion from unprotected, bared areas can
be expected to a slight degree.

*Winter and spring snowpack may be limiting from
November to March.

Suitable harvesting practices:

*Use conventional wheeled and tracked equipment for
harvesting.

*Install culverts or other drainage structures to improve
road utility and reduce the cost of road
maintenance.

*Qverlay roads with gravel to support repeated, long-
term use.

*Layout skid trails carefully, properly time their use,
and use low pressure ground equipment to reduce
the hazard of soil displacement.

Silvicultural considerations:

*Frequent flooding and a seasonal high water table
reduce the survival of planted or naturally
established seedlings.

*|If seed trees are present, natural regeneration of
black cottonwood occurs readily.

*Because rooting depth is restricted by the periodic
high water table, trees are occasionally subject to
windthrow when the soil is wet and winds are
strong.

*When openings are made in the canopy, invading
brushy plants, if not controlled, can prevent the
establishment of seedlings.

Suitable management practices:

*Salvage harvest blowdown promptly to reduce wood
loss to decay.

*Control unwanted, competing vegetation by
mechanical or chemical means.

Soil Survey



Forestry (Funter Soil)
This soil does not support forestland vegetation.
Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, beaver, bald eagles, and a variety of other
birds and mammals.

143—Typic Cryaquods, 0 to 20 percent
slopes

Composition

Typic Cryaquods: 75 percent
Included soils: 25 percent

Characteristics of Typic Cryaquods

Position on landscape: outwash plains

Microtopography: This unit occurs in low-lying areas,
benches, and depressions.

Slope range: 0 to 20 percent

Slope features: concave to steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*0 to 3 inches (0 to 8 cm)—qgray silt loam

*3 to 6 inches (8 to 15 cm)—dark reddish brown
gravelly silt loam

*6 to 10 inches (15 to 25 cm)—yellowish red gravelly
sandy loam

*10 to 23 inches (25 to 58 cm)—olive brown gravelly
sandy loam

*23 to 60 inches (58 to 152 cm)—olive gray silty clay
loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: poorly drained

Permeability: in the upper part—moderate to
moderately rapid; below 23 inches (58 cm)—slow

Available water capacity: high

Root-restricting features: water table and dense clay

Runoff: slow to medium

Hazard of erosion: slight

Depth to water table: 0 to 18 inches (0 to 46 cm) for
more than two weeks during the growing season

Haines Area, Alaska

Included Soils

Included are soils with properties that vary widely over
short distances. These include shallow to very
deep, well drained soils on adjacent outwash
plains. They formed in residuum and colluvium
from metamorphic rock and granite along with an
admixture of organic deposits.

Major Uses

Current uses: wildlife habitat, recreation, forestry, and
urban uses

Major Management Factors

Soil-related factors: depth to water table
Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation—55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine

Operability considerations:
*Tree species and production are highly variable
depending on physiographic conditions.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.
Urban Uses
Some areas of this map unit are used for homesite
development. The main limitations are wetness

and steep slopes. An on-site investigation is
required to determine suitability for development.

144—Typic Haplocryods, 5 to 20 percent
slopes

Composition

Typic Haplocryods: 75 percent
Included soils: 25 percent
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Characteristics of Typic Haplocryods

Position on landscape: outwash plains

Slope range: 5 to 20 percent

Slope features: concave to steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*0 to 2 inches (0 to 5 cm)—grayish brown silt loam

*2 to 3 inches (5 to 8 cm)—dark brown silt loam

*3 to 5 inches (8 to 13 cm)—dark yellowish brown silt
loam

*5 10 22 inches (13 to 56 cm)—olive brown silt loam

*22 10 60 inches (56 to 152 cm)—grayish brown silt
loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches (152
cm)

Drainage class: well drained

Permeability: moderately slow to moderately rapid

Available water capacity: moderate to high

Runoff: medium

Hazard of erosion: slight

Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, well to poorly drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses

Current uses: wildlife habitat, recreation, forestry, and
urban uses

Major Management Factors

Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation— 55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine
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Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitation to harvesting is snowmelt
in spring.

Wildlife Habitat

This unit provides habitat for moose, black bear, brown
bear, porcupine, wolf, and a variety of other birds
and mammals.

Urban Uses

Some areas of this map unit are used for homesite
development. The main limitations are wetness
and steep slopes. An on-site investigation is
required to determine suitability for development.

145—Typic Haplocryods, 20 to 40 percent
slopes

Composition

Typic Haplocryods: 75 percent
Included soils: 25 percent

Characteristics of Typic Haplocryods

Position on landscape: outwash plains

Slope range: 20 to 40 percent

Slope features: steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*0 to 2 inches (0 to 5 cm)—grayish brown silt loam

*2 to 3 inches (5 to 8 cm)—dark brown silt loam

*3 to 5 inches (8 to 13 cm)—dark yellowish brown silt
loam

*5 1o 22 inches (13 to 56 cm)—olive brown silt loam

*22 10 60 inches (56 to 152 cm)—qgrayish brown silt
loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep—more than 60 inches
(152 cm)

Drainage class: well drained

Permeability: moderately slow to moderately rapid

Available water capacity: moderate to high

Runoff: rapid

Hazard of erosion: severe
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Included Soils

Included are soils with properties that vary widely over
short distances. These include very shallow to
deep, well to poorly drained soils on
mountainsides, footslopes, and low-lying areas
bordering mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite, with an admixture of sphagnum moss,
glacial till, and loess.

Major Uses
Current uses: wildlife habitat, recreation, and forestry
Major Management Factors

Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation— 55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitations to harvesting are steep
slopes and snowmelt in spring.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.

146—Typic Haplocryods-Histic
Cryaquepts complex, 5 to 20 percent
slopes

Composition
Typic Haplocryods: 40 percent

Histic Cryaquepts: 35 percent
Included soils: 25 percent

Characteristics of Typic Haplocryods

Position on landscape: outwash plains
Slope range: 5 to 20 percent

Haines Area, Alaska

Slope features: concave to steep

Organic mat on surface: 2 inches (5 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*0 to 2 inches (0 to 5 cm)—grayish brown silt loam

*2 to 3 inches (5 to 8 cm)—dark brown silt loam

*3 to 5 inches (8 to 13 cm)—dark yellowish brown silt
loam

*5 to 22 inches (13 to 56 cm)—olive brown silt loam

*22 10 60 inches (56 to 152 cm)—qgrayish brown silt
loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: very deep

Drainage class: well drained

Permeability: moderately slow to moderately rapid
Available water capacity: moderate to high
Runoff: medium

Hazard of erosion: slight

Characteristics of Histic Cryaquepts

Position on landscape: outwash plains

Microtopography: This unit occurs in low-lying areas
and depressions.

Slope range: 0 to 20 percent

Slope features: concave to steep

Organic mat on surface: 9 inches (23 cm) thick

Native vegetation: Sitka spruce, western hemlock,
black cottonwood, and lodgepole pine

Sample profile:

*9 to 5 inches (23 to 13 cm)—decomposed moss,
roots, and forest litter

*5 inches to 0 (13 cm to 0)—partially decomposed
roots and moss

*0 to 4 inches (0 to 10 cm)—nblack mucky silt loam

*4 10 10 inches (10 to 25 cm)—dark grayish brown and
very dark gray gravelly silt loam

*10 to 60 inches (25 to 152 cm)—dark grayish brown
and light yellowish brown very cobbly silt loam

Windthrow has resulted in mixing and churning of
horizons in many profiles.

Depth class: moderately deep to very deep—20 to
more than 60 inches (51 to more than 152 cm) over
bedrock

Drainage class: very poorly to poorly drained

Permeability: moderately slow to moderately rapid

Available water capacity: low to high

Root-restricting features: water table and bedrock
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Runoff: slow to medium
Hazard of erosion: slight
Depth to water table: 0 to 18 inches (0 to 46 cm)

Included Soils

Included are soils with properties that vary widely over
short distances. These include shallow to
very deep, skeletal and nonskeletal soils on
adjacent mountain sideslopes. They formed in
residuum and colluvium from metamorphic rock
and granite along with an admixture of organic
deposits.

Major Uses
Current uses: wildlife habitat, recreation, and forestry

Major Management Factors

Soil-related factors: depth to water table and depth to
bedrock
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Elevation: 0 to 800 feet (0 to 244 m)

Climatic factors (average annual):
*precipitation—55 to 65 inches (140 to 165 cm)
*air temperature—40 to 43 °F (4 to 6 °C)
*growing degree days—more than 1500

Forestry

Principal tree species: Sitka spruce, paper birch,
western hemlock, and lodgepole pine

Operability considerations:

*Tree species and production are highly variable
depending on physiographic conditions.

*The main physical limitation to harvesting is a high
water table.

Wildlife Habitat
This unit provides habitat for moose, black bear, brown

bear, porcupine, wolf, and a variety of other birds
and mammals.
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Figures

Figure 1--Hollow and Skagway sandy loams are on the floodplains in the
foreground. Kupreanof and Foad soils are on the mountain slopes at the left
center.

Figure 2--Kupreanof-Foad complex, 40 to 70 percent slopes, is on the mountain
slopes at the left; and Lutak-Kupreanof complex, 2 to 20 percent slopes, is in the
center. Chilkoot Lake is in the background.
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Figure 3--Kupreanof-Foad complex, 2 to 20 percent slopes, is in the foreground.
Ferebee-Rock outcrop complex, 5 to 90 percent slopes, is on the upper mountain
slopes in the distance.

Figure 4--Nataga-Cryorthents association, 20 to 40 percent slopes, on an alluvial
fan.
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Figure 5--Lutak-Kupreanof association is on the stream terrace and moraine in
the foreground, and Ashmun-Funter association is in the valley bottom. Rock
outcrop-Lithic Cryorthents complex is on the mountain slopes in the distance.

Figure 6--Nataga-Cryorthents association, 0 to 20 percent slopes, is on the
alluvial fan in the center. Kupreanof-Foad complex, 40 to 70 percent slopes, is
on the mountain slopes in the distance.
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Figure 7--Tolstoi-Foad complex is on the mountainsides in the background;
Davidson glacier is in the center; and Nataga-Cryorthents association is in the
foreground.

Figure 8--Cryorthents, 20 to 180 percent slopes, on steep avalanche prone
mountainsides.
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Figure 9--Tolstoi-Rock outcrop complex is on the mountain slopes in the
background; Tolstoi-Foad complex is at mid-slope in the center; and Kupreanof-
Foad complex is on the moraine in the foreground.

Haines Area, Alaska
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Use and Management of the Soils

This soil survey is an inventory and evaluation of
the soils in the survey area. It can be used to adjust
land uses to the limitations and potentials of natural
resources and the environment. It can also help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, foresters, biological technicians, and
others collect extensive field data about the nature and
behavior characteristics of the soils. They collect data
on erosion, droughtiness, flooding, and other factors
that affect various soil uses and management. Field
experience and collected data on soil properties and
performance are used as a basis in predicting soil
behavior.

Information in this section can be used to plan the
use and management of soils for forestry, woodland,
recreation and wildlife habitat, and sites for highways
and other transportation systems. It can be used to
identify the potentials and limitations of each soil for
specific land uses and to help prevent construction
failures caused by unfavorable soil properties.

Planners and others using soil survey information
can evaluate the effect of specific land uses on
productivity and on the environment in all or part of the
survey area. The survey can help planners maintain
or create a land use pattern in harmony with the
natural soil.

Contractors can use this survey to locate sources
of sand and gravel, roadfill, and topsoil. They can use
it to identify areas where bedrock, wetness, or very
firm soil layers can cause difficulty in excavation.

Highway officials, engineers, and others may also
find this survey useful in locating sites for pavements,
sidewalks, campgrounds, and trees and shrubs.

Forest Productivity and Management®

Prepared by Branislav Lalich and Lyn R. Townsend,
Foresters, Natural Resources Conservation Service

Lands within the soil survey area are owned by the

? Scientific names of plants mentioned in the text and
in Table 5 are given in Table 13.

Haines Area, Alaska

State of Alaska and managed by the Alaska
Department of Natural Resources. Historically,
logging has supported sawmills in the Haines area on
an intermittent basis, and has consisted, in part, of
manufacturing cants from western hemlock and Sitka
spruce logs for overseas markets. Some black
cottonwood is harvested for pulpwood.

The access road system that serves the area is
presently very limited. Clearcutting is the typical
harvest-regeneration method. Wheeled and tracked
skidders are used to harvest areas that are generally
less than 30 percent in slope gradient; cable yarding
systems are used for slopes greater than 30 percent.

Forest Vegetation

The major forest type (Viereck and Dyrness 1982)
of commercial importance in the soil survey area is the
western hemlock-Sitka spruce type. It consists of pure
stands of western hemlock as well as pure stands of
Sitka spruce. The two species can also be found in
mixed stands from valley bottom to timberline. Stands
commonly consist of decadent, old growth trees with
diameters-at-breast-height (dbh) of over 30 inches
(over 76 cm). Heart-rot and dwarf mistletoe are
prevalent in western hemlock at all elevations. In Sitka
spruce, heart-rot created a problem in finding suitable
trees for measuring site index. After clearcutting in
this forest type, invading alders and willows and
existing understory species may totally occupy the
logged site. Western hemlock and Sitka spruce will
reseed from the periphery of the logged area, but
adequate stocking may not be readily attained
because of the brush competition. Eventually the
conifers will overtop the brush, with the new stand
usually consisting of a higher proportion of the slightly
more shade-tolerant western hemlock.

Common understory plants of the western
hemlock-Sitka spruce type include devil's club, early
blueberry, rusty menziesia, salmonberry, five-leaf
bramble, western thimbleberry, spinulose shield-fern,
highbush cranberry, bunchberry dogwood, twisted-
stalk, currant, and several pyrola. Mosses and ferns
typically carpet the forest floor to a depth of 2 to 3
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inches (5 to 8 cm) to mineral soil. Soil series having
this type include Chilkoot, Foad, Krubate, Kupreanof,
and Tolstoi.

A second forest type, black cottonwood, occurs on
alluvial bottomlands and gravel bars of streams and
rivers. Stands are usually pure with trees up to 36 to
40 inches (91 to 102 cm) dbh and 120 feet (37 m) in
height. Decadent trees with broken tops and heart-rot
are common. The understory typically consists of
Sitka alder, red-osier dogwood, russet buffaloberry,
Douglas maple, sweet-scented bedstraw, horsetall,
and rose. Tree litter and dead leaves cover the
ground surface. Open areas are typically occupied by
mountain avens. Soil series having this type include
Ashmun, Hollow, and Skagway. The Nataga and
Tsirku series can have either the black cottonwood or
western hemlock-Sitka spruce type.

A minor forest type, lodgepole pine, occupies
steep, shallow soils intermixed with rock outcrop at the
head of Lynn Canal above the Haines highway
paralleling the Chilkat River. Itis also found in
scattered bogs in mountainside depressions in the
Mosquito Lake area. Quality is poor with trees rarely
exceeding 35 feet (11 m) in height and 6 to 8 inches
(15 to 20 cm) dbh. This forest type is presently of little
commercial importance; however, it may have local
use for Christmas trees. The total area of lodgepole
pine is less than 600 acres.

Extensive stands of alder occupy areas of
excessive soil disturbance such as avalanche tracks
and recently logged areas. Paper birch and quaking
aspen are associated minor species throughout the
survey area. Mountain hemlock, though not a
common species, grows from sea level to timberline.
Mountain hemlock stands observed were of poor
quality. No measurements were made because of the
absence of suitable trees. Near timberline, mountain
hemlock is a shrub.

Forestry-Soil Interpretations

Soil surveys are becoming increasingly more
important to forest managers as they seek ways to
improve the productivity and management of their
lands and for planning the most efficient use of forest
resources. Certain soils have a higher potential
productivity, some are more susceptible to compaction
and erosion during and after harvesting, and others
require special efforts to reforest. The detailed
descriptions of the soil map units of the survey area list
important forestry interpretations.

Each map unit suitable for producing wood crops
has information in its description concerning forest
vegetation and productivity, limitations for harvesting
timber, suitable logging practices, silvicultural
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considerations, and suitable forest growth and
management practices. The methods and procedures
used by foresters and soil scientists to develop this
information are contained in the Natural Resources
Conservation Service’'s National Forestry Manual
(United States Department of Agriculture 1983) and
applicable State supplements.

Table 5 summarizes much of the forestry
information given in the map unit descriptions and
serves as a quick reference for the more important
forestry interpretations. Only those soils suitable for
wood crops are listed. The ordination (forestland
suitability) symbol is based on a uniform system that
groups and labels soils based on potential productivity
and principal soil properties in relation to any hazards
or limitations of that soil. All soils having the same
ordination symbol have about the same potential
productivity and require the same general kinds of
management.

The first element of the ordination symbol,
productivity class, is a number that denotes potential
productivity in terms of cubic meters of wood per
hectare per year for the indicator tree species (the first
species listed for a particular map unit and generally
the most productive on the soil). Potential productivity
is based on site index and the corresponding
culmination of mean annual increment. For example,
1 would mean 1 cubic meter of wood per hectare per
year (14.3 cubic feet per acre per year), and 10 would
mean the soil has potential for producing 10 cubic
meters of wood per hectare per year (143 cubic feet
per acre per year).

The second element of the symbol, subclass, is a
capital letter that indicates the major kind of soil
limitation for forest management or tree growth. The
letter W indicates excessive water in or on the soil; X
indicates restrictions because of rocks or stones; and
R indicates restrictions due to steep slopes. The letter
A indicates few or no limitations or restrictions.

In Table 5, the soils are also rated for a number of
factors to be considered in use and management.
Slight, moderate, and severe are used to indicate the
degree of major soil limitations. For each moderate or
severe rating, a statement in the applicable soil map
unit explains the soil factor or factors that are the basis
of that rating.

Erosion hazard ratings refer to the risk of water
erosion and soil loss in well managed forests. A rating
of slight indicates that expected soil loss is small and
no particular preventive measures are needed under
ordinary conditions; moderate indicates measures are
needed to control erosion during timber harvesting and
road construction to prevent site degradation; and
severe indicates that intensive management or special
equipment and methods are needed to prevent
excessive erosion.
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Equipment limitations ratings refer to the limits on
the operability and use of wheeled and tracked
equipment as a result of soil characteristics. A rating
of slight indicates that equipment use is not limited to a
particular kind of equipment or time of year; moderate
indicates a short seasonal limitation due to soil
wetness, a fluctuating water table, or some other
factor; and severe indicates a longer seasonal
limitation, a need for special equipment (such as
cable-yarding logging systems), or a hazard in the use
of equipment.

The most obvious limitation to the use of equipment
is slope. As slope gradient increases, the operability
of wheeled equipment becomes restricted and tracked
equipment must be used. On the steepest slopes,
even tracked equipment cannot operate safely and
more sophisticated harvesting systems must be used.
Soil wetness, especially in combination with fine
texture, can severely limit the use of equipment during
the spring and early summer months.

Seedling mortality ratings refer to the probability of
death of tree seedlings as influenced by kinds of soil or
topographic conditions. The ratings apply to healthy
seedlings that are naturally established or properly
planted during periods of sufficient soil moisture.
Slight indicates no problem is expected under normal
conditions; moderate indicates some mortality can be
expected and extra precautions are advisable; and
severe indicates that mortality will be high and extra
precautions are essential for successful reforestation.
Plant competition is not considered in the ratings.

Soil wetness, due to a high water table or saturated
soil conditions, is a major factor contributing to
seedling mortality problems. Another major factor to
mortality is droughtiness of the surface layer,
especially on south- or southwest-facing slopes or
ridgetop locations. Special site preparation, larger
seedling stock, or reinforcement plantings may be
needed on soils with moderate and severe seedling
mortality hazard.

Windthrow hazard ratings consider soil
characteristics that affect the development of tree
roots and the ability of the soil to hold trees firmly.
Windthrow hazard is highly variable and depends
largely on the frequency and duration of strong winds;
turbulence and wind funneling created by topography;
orographic effects; cutting boundary patterns; and tree
height and density. Restricted rooting depth due to a
high water table, underlying bedrock or an impervious
layer is the principal soil factor causing windthrow
hazard or tree tipover.

A rating of slight indicates that trees are not
normally blown down by wind although strong wind
may break trees but not uproot them; moderate
indicates that an occasional tree may blow down
during periods of excessive wetness combined with
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moderate or strong winds; and severe indicates that
many trees may blow down during such periods. Soils
with moderate and severe ratings require more caution
in thinning operations, contingency plans for periodic
salvage of windthrown trees, and an adequate road
and trail system to allow for salvage operations.

Plant competition ratings refer to the likelihood of
invasion or growth of understory plants that would
inhibit reforestation and stand development when
openings are made in the tree canopy. A rating of
slight indicates that understory plants are not likely to
delay natural reforestation, and planted seedlings have
good prospects for development without undue
competition; moderate indicates that plant competition
will delay natural or planted reforestation; and severe
indicates that competition can prevent natural or
planted reforestation.

Favorable climate and soil moisture characteristics,
and the naturally occurring vegetation on a soil,
account for plant competition problems. In many
cases, the key to predicting plant competition problems
is the quantity and proximity of seed sources of
undesirable plants, or the quantity of unwanted brush
rootstocks that will resprout after harvest activities.
Moderate and severe ratings indicate the need for
careful and thorough post-harvest clean-up in
preparation for reforestation, and possibly for
biological, mechanical, or chemical treatments to
retard growth of competing vegetation and allow
seedlings to develop.

The potential productivity of important trees on a
soil is expressed as site index. Site index, estimated
by taking height and age measurements on dominant
and codominant trees within the stand, is expressed
as the total height growth in feet at 100 years. This
index applies to well stocked, even-aged, unmanaged
stands on a particular soil. The procedures and
equations for estimating site index are given in the
publications used for indicator species of the saill
survey area (Barnes 1962, Meyer 1937, Taylor 1934,
and British Columbia Forest Service 1977). Cubic-foot
volume per acre is determined by converting site index
into estimated yield using volume tables and equations
given in Barnes (1962), Meyer (1937), Taylor (1934),
and British Columbia Forest Service (1977). Volumes
given in Table 5 are estimates of potential volume
only; actual stand volume will vary from stand to stand
and must be measured in the field. Productivity class
denotes potential productivity of the soils based on site
index and mean annual increment; higher numbers
indicate more productive soils. Productivity classes
are used to group similar soils within a survey area, as
well as compare soils from different geographic areas.
Important trees are listed in the same order as that of
their general occurrence observed on the soil map
unit. Usually, only one or two tree species will
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predominate.

Trees to plant are those that are planted for
reforestation or, if suitable conditions exist, allowed to
naturally regenerate themselves. Species listed are
suited to the soils and will produce a commercial wood
crop. Desired product, topographic position (such as
ridgetop), and personal preference are three factors of
many that can influence the choice of adapted trees to
use for reforestation.

Recreation

The soils of the survey area are rated in Table 6
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered.
Not considered in the ratings, but important in
evaluating a site, are the location and accessibility of
the area; the size and shape of the area and its scenic
quality; the ability of the soil to support vegetation;
access to water; potential water impoundment sites;
and either access to public sewer lines or the capacity
of the soil to absorb septic tank effluent. Soils subject
to flooding are limited, in varying degrees, for
recreational uses by the duration of flooding and the
season when it occurs. On-site assessment of the
height, duration, intensity, and frequency of flooding is
essential in planning recreational facilities.

In Table 6, the degree of soil limitation is expressed
as slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations
are minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special
design, intensive maintenance, limited use, or by a
combination of these measures.

Camp areas are tracts of land used intensively as
sites for tents, trailers, and campers and for outdoor
activities that accompany such sites. These areas
require site preparation, such as shaping and leveling
the tent and parking areas; stabilizing roads and
intensively used areas; and installing sanitary facilities
and utility lines. Camp areas are subject to heavy foot
traffic and some vehicular traffic. The soils are rated
on soil properties that influence the ease of developing
camp areas and performance of the areas after
development. Also considered are the soil properties
that influence trafficability and promote the growth of
vegetation after heavy use.

Picnic areas are natural or landscaped tracts of
land subject to heavy foot traffic. Most vehicular traffic
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is confined to access roads and parking areas. The
soils are rated on soil properties that influence the cost
of shaping the site, trafficability, and the growth of
vegetation after development. The surface of picnic
areas should absorb rainfall readily, remain firm under
heavy foot traffic, and not be dusty when dry.

Playgrounds are areas used intensively for
baseball, football, or similar activities. These areas
require a nearly level soil that is free of stones, and
that can withstand heavy foot traffic and maintain an
adequate cover of vegetation. The soils are rated on
soil properties that influence the cost of shaping the
site, trafficability, and the growth of vegetation. Slope
and stoniness are the main concerns in developing
playgrounds. The surface of the playgrounds should
readily absorb rainfall, remain firm under heavy foot
traffic, and not be dusty when dry.

Paths and trails are areas used for hiking and
horseback riding. The areas should require little or no
cutting and filling during site preparation. The soils are
rated on soil properties that influence trafficability and
erodibility. Paths and trails should remain firm under
foot traffic and not be dusty when dry.

Wildlife Habitat

Prepared by Devony Lehner, District Conservationist,
Natural Resources Conservation Service

Three distinct physiographic regions are found in
the soil survey area, each characterized by its own
variety of flora, habitats, and fauna.

Floodplains

Riparian and floodplain plant communities, along
with adjoining wetlands, provide food, shelter, and
breeding environments for a rich variety of birds and
mammals. Riverine environments provide
herbaceous, shrubby, and forested habitats, both in
relatively pure stands and in mosaic-like combinations
caused by windthrow, shift in river channels, and
avalanches.

The black cottonwood forest type, particularly old-
growth stands, provides excellent habitat for big
game—moose, Sitka black-tailed deer, brown and
black bears, and wolf; furbearers—coyote, lynx,
marten, mink, ermine, red fox, beaver, muskrat, and
river otter; small game—snowshoe hare, northern-
flying and red squirrels, porcupine, and grouse; and
raptors—sharp-shinned hawk, goshawk, great-horned
and boreal owls, red-tailed hawk, osprey, and great
gray owl. The latter three species nest in the forest
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but feed in meadows or streams. In addition, the black
cottonwood forest type provides habitat for shrews,
mice, and voles (prey for furbearers and raptors), as
well as numerous species of birds—Canada goose,
common goldeneye, mergansers, gulls, woodpeckers,
and a large variety of songbirds. One of the world's
largest concentrations of bald eagles is found in
floodplain forests on the Chilkat River flats below
Klukwan. Fed by late runs of coho and chum salmon
in the Chilkat River and other spring-fed streams,
thousands of bald eagles congregate in the riverine
forests near Haines from October through January.

Floodplains also provide shrubland and
herbaceous habitats along stream channels and in
forest openings. Shrublands along rivers are
commonly used for food and cover by moose, brown
and black bears, wolf, coyote, beaver, muskrat, river
otter, mink, lynx, red fox, and snowshoe hare; and
shrubland birds, including willow ptarmigan, alder
flycatcher, Wilson's warbler, redpolls, American robin,
several species of sparrows and thrushes, and others.
Moose also feed in nearby floodplain marshes such as
horsetail-sedge communities, and cow moose
frequently calve in riparian muskegs and bogs.
Riparian marshes provide important nesting, feeding,
and staging areas for shorebirds and waterfowl,
including great blue heron, common and red throated
loons, Canada goose, mallard, pintail, green-winged
teal, killdeer, greater and lesser yellowlegs, common
snipe, and sandpipers and terns. Herbaceous
communities, both marshes and drier communities of
grasses, herbs, and young shrubs that thrive in
clearings, can provide abundant food for deer mouse,
voles, and lemmings, along with predators such as
mink, weasels, red fox, river otter, marsh hawk, and
short-eared owl. Ground-feeding or -nesting birds,
such as dark-eyed junco, winter wren, and sparrows
are also found in these areas.

In general, the variety and abundance of floodplain
wildlife in a particular area will reflect the geographic
intermixing and local conditions of forest, shrub, and
marsh habitats available. Plant communities
characterized by well-developed understories and
many layers of vegetation, such as old-growth forests
and edges between some habitat types, will support
the most varied fauna; while recently disturbed
clearings, closed-canopy second-growth forests, and
communities with low understory productivity and
variety and few vegetative layers, will support fewer
kinds of wildlife.

Mountainsides and Moraines

Mountain sideslope forests can support a fauna
very similar to that found in floodplain forests, although
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water-dependent species, such as river otter, mink,
bald eagle, and beaver, will not be present except near
mountain streams. Black bear, brown bear, moose,
Sitka black-tailed deer, wolf, marten, coyote,
wolverine, lynx, red fox, snowshoe hare, porcupine,
red squirrel, northern-flying squirrel, and mice and
voles may all be found in sideslope forests, along with
a variety of raptors, woodpeckers, game birds, and
song birds.

Where cranberry, currant, crowberry, and
salmonberry are abundant, bears, fox, hare, and seed-
eating birds are numerous. Where shrubs (particularly
willow) and young quaking aspen and paper birch
trees dominate the understory, moose, hare, and their
predators will be more common. Forests with
productive herb-grass groundcover support relatively
large numbers of rodents and their predators—
weasels, fox, coyote, wolverine, and marten.
Generally, forest understories on south-facing slopes
will be more productive and diverse than those on
cooler, north-facing slopes, and will support a greater
number and variety of wildlife.

Sideslopes supporting dense alder shrublands
provide food and/or cover for moose, bears, coyote,
wolf, wolverine, and other wide-ranging mammals;
however, these areas generally have poorly developed
understories and provide little food to rodents and their
predators. Birds common to alder shrublands include
alder flycatcher, redpolls, and several species of
sparrows.

Sideslopes supporting sphagnum bogs and
muskegs, which develop on level poorly drained sites,
usually contain willow shrubs, bog blueberry, bog
cranberry, grasses, sedges, and other forbs that
provide valuable food for moose, deer, bears, and
many rodents and their predators. Cow moose
frequently calve on or near muskegs in May and June,
while blue grouse rear their young along muskeg
margins. A number of waterfowl and shorebirds nest
in muskeg lakes and ponds, including loons, grebes,
ducks, geese, and swans. These sideslope
communities generally support more numbers and
kinds of wildlife than alder shrublands but, because
they lack a well-developed tree layer, support fewer
species than most forests.

Alpine Areas

Alpine plant communities consisting of
bunchgrasses, herbs, and dwarf shrubs adapted to
winds, cold temperatures, shallow soils, and short
growing seasons appear above sideslope shrublands
and forests. Dwarf shrubs, particularly willows and
bog birch, provide valuable summer forage for moose
while alpine shrubs and herbs are important to
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mountain goats. As salmon runs end in the fall,
ripening berries bring black and brown bears up to
alpine areas from fishing streams in the lowlands.
Talus slopes near herbaceous or dwarf shrub
communities support collared pika and hoary marmot.
Wolverine, wolf, coyote, and brown bear prey on these
tundra rodents as well as on moose and mountain
goats. Ermine, red fox, and least weasel can also be
found in alpine areas hunting shrews, rodents, birds,
and insects. Birds that nest or rear young in alpine
habitats include rock and white-tailed ptarmigans, blue
grouse, lesser golden plover, upland sandpiper, rosy
finch, water pipit, snow bunting, and Lapland longspur.
Golden eagle, rough-legged hawk, gyrfalcon, long-
tailed jaeger, snowy owl, and common raven hunt
tundra rodents and/or nesting birds. Many of these
species use these areas only during late spring,
summer, or early fall when alpine habitats support a
diverse, seasonal fauna.

Engineering

This section provides information for planning land
uses related to urban development and water
management. Soils are rated for construction
materials. The ratings are based on observed
performance of the soils and on the estimated data
and test data in the "Soil Properties" section (page 83).

Information in this section is intended for land use
planning, evaluating land use alternatives, and
planning site investigations prior to design and
construction. The information, however, has
limitations. For example, estimates and other data
generally apply only to that part of the soil within a
depth of 5 or 6 feet. Because of the map scale, small
areas of different soils may be included within the
mapped areas of a specific soil.

The information is not site specific and does not
eliminate the need for on-site investigation of the soils
or for testing and analysis by personnel experienced in
the design and construction of engineering works.

Government ordinances and regulations that
restrict certain land uses or impose specific design
criteria were not considered in preparing this section.
Local ordinances and regulations should be
considered in planning, site selection, and design.

Soil properties, site features, and observed
performance were considered in determining the
ratings in this section. During the fieldwork for this soil
survey, determinations were made about grain-size
distribution, liquid limit, plasticity index, soil reaction,
depth to bedrock, hardness of bedrock within 5 or 6
feet of the surface, soil wetness, depth to a seasonal
high water table, slope, likelihood of flooding, natural
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soil structure aggregation, and soil density. Data were
collected about kinds of clay minerals, mineralogy of
the sand and silt fractions, and the kind of adsorbed
cations. Estimates were made for erodibility,
permeability, corrosivity, shrink-swell potential,
available water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to make preliminary
estimates of construction conditions; evaluate
alternative routes for roads, streets, highways,
pipelines, and underground cables; plan detailed on-
site investigations of soils and geology; and locate
potential sources of gravel, sand, earthfill, and topsoil.

The information in the tables, along with the soil
maps, soil descriptions, and other data provided in this
survey, can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
glossary (page 111).

Construction Materials

Table 7 gives information about the soils as a
source of roadfill, sand, gravel, and topsoil. The soils
are rated good, fair, or poor as a source of roadfill and
topsoil. They are rated as a probable or improbable
source of sand and gravel. The ratings are based on
soil properties and site features that affect the removal
of the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
excavated to a depth of 5 or 6 feet.

Roadfill is soil material that is e