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Consult ‘*Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or

7 . agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students;

for specialists in wildlife management, waste disposal, or pollution control.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, handicap, or age.

Major fieldwork for this soil survey was completed in 1983. Soil names and
descriptions were approved in 1984. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1983. This survey was
made cooperatively by the Soil Conservation Service, the Michigan Department
of Agriculture, the Michigan Agricultural Experiment Station, and Michigan
Technological University. It is part of the technical assistance furnished to the
Baraga Soil and Water Conservation District. Financial assistance was made
available by the Baraga County Board of Commissioners.

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

Cover: An area of the Peshekee-Rock outcrop complex, 35 to 70 percent slopes. This
area lllustrates the rugged character of the Peshekee Uplands.
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Foreword

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

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

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

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

Homer R. Hilner
State Conservationist
Soil Conservation Service
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Location of Baraga County in Michigan.




Soil Survey of

Baraga County Area, Michigan

By Loren W. Berndt, Soil Conservation Service

Fieldwork by Loren W. Berndt, Gregory D. Whitney, Kenneth R. Wikgren,
and David White, Soil Conservation Service, and Dennis Robinson,

Michigan Department of Agriculture

United States Department of Agriculture, Soil Conservation Service,

in cooperation with

Michigan Department of Agriculture, Michigan Agricultural
Experiment Station, and Michigan Technological University

Baraga County is in the western part of the Upper
Peninsula of Michigan. It borders Lake Superior. It has
an area of 594,406 acres, or about 929 square miles.
The survey area is 555,018 acres, or about 867 square
miles. It does not include the federal land within the
boundaries of the Ottawa National Forest, in the western
part of the county. The village of L'Anse is the county
seat. It is on the shoreline of Lake Superior. The
population of the county was 8,484 in 1980.

About 91 percent of the county is forested. Only about
3 percent is classified as farmland. Forestry is the main
economic enterprise.

The survey area has about 127 different kinds of soil.
The soils vary widely in texture, natural drainage, slope,
and other characteristics. Because of steep slopes,
stoniness, and rockiness, many soils are best suited to
woodland. The subsoil in most of the moderately well
drained soils has a restrictive layer that limits the use of
forestry equipment and residential development. About
20 percent of the survey area is poorly drained mineral
soils and very poorly drained organic soils.

General Nature of the Survey Area

This section gives general information about the
survey area. It describes climate, physiography, lakes
and streams, history and development, farming, and
industry and transportation facilities.

Climate

Prepared by the Michigan Department of Agriculture, Climatology
Division, East Lansing, Michigan.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Baraga in the period
1967 to 1980, at Alberta in the period 1956 to 1980, and
at Champion in the period 1951 to 1980. Champion is in
the western part of Marquette County. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.

In winter the average temperature is 12.8 degrees F at
Baraga, 14.2 degrees at Alberta, and 13.6 degrees at
Champion, and the average daily minimum temperature
is 4.1 degrees at Baraga, 4.8 degrees at Alberta, and 3.0
degrees at Champion. The lowest temperature on record
is -41 degrees at Baraga, -38 degrees at Alberta, and
-44 degrees at Champion. In summer the average
temperature is 62.8 degrees at Baraga, 63.3 degrees at
Alberta, and 62.2 degrees at Champion, and the average
daily maximum temperature is 77.4 degrees at Baraga,
75.6 degrees at Alberta, and 76.2 degrees at Champion.
The highest recorded temperature is 100 degrees at
Baraga, 98 degrees at Alberta, and 97 degrees at
Champion.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to



schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 36.93 inches at
Baraga, 34.40 inches at Alberta, and 33.66 inches at
Champion. Of these totals, 20.75 inches at Baraga,
21.24 inches at Alberta, and 21.35 inches at Champion
usually fall in April through September. The growing
season for most crops falls within this period. In 2 years
out of 10, the rainfall in April through September is less
than 16.6 inches at Baraga and Alberta and 17.2 inches
at Champion. The heaviest 1-day rainfall during the
period of record was 3.01 inches at Baraga on June 30,
1871; 4.0 inches at Alberta on July 16, 1968; and 4.41
inches at Champion on September 2, 1957.

The average seasonal snowfall is 136.7 inches at
Baraga, 150.6 inches at Alberta, and 138.0 inches at
Champion. The greatest snow depth at any one time
during the period of record was 39 inches at Baraga, 45
inches at Alberta, and 47 inches at Champion. On the
average, 150 days of the year at Baraga and 145 days
at Alberta and Champion have at least 1 inch of snow on
the ground. The number of such days varies greatly from
year to year.

Physiography

The topography in the survey area ranges from gently
sloping lake plains and nearly level outwash plains to
steep, rocky ridges and prominent hills. Mount Arvon and
Mount Curwood, in the northeastern part of the county,
are the highest points in Michigan. They have an
elevation of nearly 1,980 feet above sea level.

There are three main divisions of bedrock in the
survey area (7). The most conspicuous is the Peshekee
Uplands, in the east-central part of the county. Lower
Precambrian rocks, chiefly Laurentian granite and gneiss,
crop out in many areas or are thinly mantled with drift.
Elevation in this part of the county ranges from 1,400 to
more than 1,900 feet above sea level.

Middle Precambrian rocks are in the northeastern,
central, and southern parts of the county. They are
mainly Michigamme slate and associated rocks. Broad
valleys are common, and hills are not so steep as those
on the Peshekee Uplands. Also, there are fewer rock
outcrops. The mantle of drift is thin. Elevation generally
ranges from 900 to 1,840 feet above sea level.

Precambrian Jacobsville sandstone underlies the
northernmost part of the county and the western part.
The mantle of glacial drift is thin, especially in areas
bordering Keweenaw and Huron Bays. Elevation ranges
from about 600 feet above sea level in the areas
bordering the bays to about 900 feet in other areas.

The Marinesco moraine lies generally south of and
parallel to U.S. Highway 41. The drift on this moraine is
generally bedrock controlled. Some of the ridges
resemble drumlins. The Keweenaw moraine roughly
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follows the outline of Keweenaw Bay. The southeastern
part of the moraine is banked against the Peshekee
Uplands. Many areas on the northwestern part of the
moraine are water washed, especially southwest of
L’'Anse.

Several distinct eskers are in the southwestern part of
the county. A few kames, kettles, and kame terraces are
in the west-central and southwestern parts. An area of
glacial outwash borders the northern edge of the Baraga
Plains. A few small areas of beach deposits are along
Keweenaw and Huron Bays. The largest areas of lake
plain sediments are in the west-central part of the
county. These consist of stratified sand and clay. The
clay is dominantly near Pelkie. Extensive deposits of
stratified alluvium are in the valley of the Sturgeon River,
in the northwestern part of the county.

Lakes and Streams

Baraga County has about 1,080 lakes, 636 miles of
streams and rivers, and 65 miles of Lake Superior
shoreline. The lakes are 5 to 816 acres in size. The
largest are Ned Lake, 816 acres; Prickett Lake, 810
acres; Vermilac Lake, 622 acres; and King Lake, 508
acres.

The major rivers are the Sturgeon, Huron, Peshekee,
Silver, Net, Falls, Slate, and Ravine Rivers. Most flow
northward to Lake Superior. A few in the southern part
of the county, however, flow southward to Lake
Michigan. Most of the riverbeds are rocky and bouldery.
Waterfalls are common. The Sturgeon River flows over
80 miles through the county. It begins as a small,
turbulent stream in the Peshekee Uplands and leaves
the northwestern part of the county as a broad,
meandering river that has a wide flood plain.

History and Development

In 1875, Baraga County was established through the
division of a then larger Houghton County. The village of
L'Anse was designated the county seat. The county was
named after Father Frederic Baraga, a missionary priest
who had lived in the area since 1843. In the early
1830's, a Methodist mission was established in the area
now known as Zeba. Fur trading was a growing
enterprise. In the mid to late 1800’s, shipping and
lumbering became the major industries because of the
heavily forested land and shipping access to Lake
Superior via Keweenaw Bay (73).

A copper-stamping mill operated in Keweenaw Bay
from 1900 to 1919. Copper ore was brought in from
Ontonagon County. Several attempts at iron mining were
made near Alberta in the 1870’s. In an area east of
Three Lakes, two mines were in operation in the late
1800’s and early 1900’s.

Slate was quarried at Arvon from 1872 to 1892. Small
sandstone quarries produced red Jacobsville sandstone
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in areas near Arnheim and L'Anse. A small limestone
quarry near Pelkie is the only quarry that is currently in
operation.

Farming

Small farming communities were established at
Arnheim, Pelkie, Herman, Watton, and Skanee in the
early 1900’s. Many of the present agricultural
communities were originally homesteaded by the French.
Farming activity increased until about the mid 20th
century and then began to decline.

The typical farm in Baraga County is about 50 percent
woodland. The county has 16,827 acres of farmland,
7,823 acres of which is cropland (27). Crop production is
limited because of a short growing season, cool summer
temperatures, and the limited amount of available
farmland. In 1982, about 500 acres was used for oats,
300 acres for barley, and 110 acres for wheat (6). Since
about 1978, a limited acreage has been used for new
corn hybrids that can withstand a short growing season.

Most of the farmland is used as hayland and pasture.
Dairying is the main farm enterprise. In 1982, the county
had about 2,400 cattle and calves, including 600 milk
cows and 800 beef cows (6). Most of the dairy farms are
near Pelkie and Arnheim, and most of the beef herds are
near Covington and Baraga. Munising, Nunica,
Ontonagon, and Watton are the most commonly farmed
soils in the county.

Industry and Transportation Facilities

Sawmills, a wood-processing plant, a manufacturer of
heavy equipment, a hospital, tourism, and pulpwood and
timber enterprises are the major sources of employment
in Baraga County.

The main roads in the county are U.S. Highways 41
and 141 and State Highways M-28 and M-38. The
county is served by two railroads. One runs
northwesterly through the county to L'Anse. The other
passes through the southwest corner of the county.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other

living organisms and has not been changed by other
biologic activity.

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

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

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

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the sails in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were 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 state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

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

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. 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 soils of
other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns 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 (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

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

Survey Procedures

The general procedures followed in making this survey
are described in the National Soils Handbook and the
Soil Survey Manual (15) of the Soil Conservation
Service.

Before traversing the landscape, the soil scientists
compared each map sheet to the USGS topographic
map for the area and stereoscopically plotted preliminary
boundaries of slopes and landforms on 1:20,000 leaf-off
aerial photographs. Some traverses were made by truck
or trail bike on the existing network of roads or trails, but
most were made on foot. Most were made at intervals of
about one-fourth mile. Marked property lines were
followed as much as possible. Traverses or random
observations were made at closer intervals in areas of
high variability.

Soil examinations along the traverses were made each
one-eighth mile or wherever obvious soil boundaries
were crossed. Observations of such items as landforms,
blowndown trees, vegetation, roadbanks, and rock
outcrops were made without regard to spacing. Soil
boundaries were determined on the basis of soil
examinations, observations, and photo interpretation.
The soil material was examined with the aid of a hand
auger or a spade to a depth of about 5 feet or to
bedrock within a depth of 5 feet. The pedons described
as typical were observed and studied in pits.

Samples for chemical and physical analyses were
taken from the sites of the typical pedon for some of the
major soils in the survey area. The analyses were made
by the National Soil Survey Laboratory at Lincoln,
Nebraska, and the Soil Research Laboratory, Ford
Forestry Center, Michigan Technological University,
L'Anse, Michigan. The results of the analyses are stored
in a computerized data file at the laboratories. The
results and the laboratory procedures can be obtained
on request from the laboratories.

After the completion of the soil mapping, map unit
delineations and surface drainage and cultural features
were transferred by hand to leaf-on orthophotographs at
a scale of 1:20,000.



General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another but
in a different pattern.

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

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

Boundaries for the general soil map units have been
extended across the Ottawa National Forest to the
western county line. Only private land within the national
forest, however, has been mapped in detail.

The descriptions, names, and delineations of the soils
on the general soil map of this survey area do not fully
agree with those of the soils on older maps of adjacent
survey areas. Differences are the result of a better
knowledge of soils, modifications in concepts of soil
series, and variations in the intensity of mapping or in
the extent of the soils in the survey areas.

Soil Descriptions

Nearly Level to Steep, Deep, Somewhat Excessively
Drained to Somewhat Poorly Drained Soils

These soils generally are suitable as woodland. The
equipment limitation is the major concern in managing
woodland. Some of the soils are suitable as cropland. If
cultivated crops are grown, water erosion is a hazard.

1. Munising-Yalmer Association

Nearly level to rolling, deep, moderately well drained,
sandy soifs on tifl plains and moraines

This association is on broad flats, low knolls, and side
slopes. Slopes are generally convex and are smooth or
irregular. They are dissected by drainageways in some
areas. They range from 1 to 15 percent.

This association makes up about 8 percent of the
survey area. It is about 52 percent Munising soils, 34
percent Yalmer soils, and 14 percent soils of minor
extent.

Typically, the Munising soils have a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, mottled, firm loamy
sand and pinkish gray and reddish brown, very firm
loamy sand and sandy loam; and the lower part is
reddish brown, friable sandy loam. The substratum to a
depth of about 80 inches is reddish brown sandy loam.

Typically, the Yalmer soils have a surface layer of
black loamy sand about 2 inches thick. The subsurface
layer is reddish gray loamy sand about 5 inches thick.
The subsoil is about 58 inches thick. The upper part is
dark reddish brown, very friable sand and yellowish red,
very friable fine sand; the next part is mixed reddish gray
and dark reddish brown, mottled, firm and very firm
loamy fine sand and fine sandy loam; and the lower part
is reddish brown, firm fine sandy loam. The substratum
to a depth of about 70 inches is reddish brown fine
sandy loam.

The minor soils in this association are the somewhat
poorly drained Skanee and Assinins and poorly drained
Gay soils in depressions and drainageways.

About 75 percent of the acreage in this association is
forested. Most of the cleared areas are small and are
idle. They commonly are reverting to brush. The major
soils are well suited to woodland. The main concerns in
managing woodiand are the equipment limitation,
seedling mortality, the windthrow hazard, and plant
competition.

The major soils are well suited or fairly well suited to
cultivated crops, hay, and pasture. Seasonal wetness
and the erosion hazard are the major management
concerns.

Most of the houses and other buildings in the survey
area are on this association. The major soils generally
are poorly suited to sanitary facilities.

2. Kalkaska-Keweenaw Association

Nearly level to steep, deep, well drained and somewhat
excessively drained, sandy soils on till plains, moraines,
and outwash plains



This association is on small knolls, broad flats, and
long side slopes. Slopes are generally convex and are
smooth or irregular. They are dissected by drainageways
in some areas. They range from 1 to 35 percent.

This association makes up about 6 percent of the
survey area. It is about 45 percent Kalkaska soils, 40
percent Keweenaw soils, and 15 percent soils of minor
extent.

The Kalkaska soils are somewhat excessively drained.
Typically, they have about 1 inch of dark reddish brown,
partially decomposed forest litter at the surface. The
surface layer is very dark gray sand about 2 inches thick.
The subsurface layer is pinkish gray sand about 7 inches
thick. The subsoil is dark reddish brown, yellowish red,
and strong brown, very friable sand about 17 inches
thick. The substratum to a depth of about 60 inches is
light brown sand.

The Keweenaw soils are well drained. Typically, they
have about 2 inches of black, partially decomposed
forest litter at the surface. The surface layer is pinkish
gray loamy sand about 4 inches thick. The upper part of
the subsoil is reddish brown and yellowish red loamy
sand and yellowish red sand. The lower part to a depth
of about 60 inches is reddish gray and reddish brown
loamy sand.

The minor soils in this association are the somewhat
poorly drained Au Gres soils in depressions and
drainageways and the moderately well drained Croswell
soils on small flats.

Most areas of this association are wooded. The major
soils are well suited to woodiand. The main management
concerns are the equipment limitation, the erosion
hazard, seedling mortality, and plant competition.

3. Champion-Net Association

Nearly level to rolling, deep, moderately well drained and
somewhat poorly drained, silty soils on till plains and
moraines

This association is on broad flats, knolls, and ridges
and in drainageways and depressions. Slopes are
convex or concave and are smooth or irregular. They
range from 1 to 15 percent.

This association makes up about 17 percent of the
survey area. It is about 63 percent Champion soils, 13
percent Net soils, and 24 percent soils of minor extent.

The Champion soils are nearly level to rolling and are
moderately well drained. Typically, they have about 1
inch of black, partially decomposed forest litter at the
surface. The surface layer is reddish gray cobbly silt
loam about 4 inches thick. The subsoil is about 49
inches thick. The upper part is dark reddish brown,
friable cobbly silt loam; the next part is dark brown and
brown, friable fine sandy loam; and the lower part is dark
grayish brown, mottled, firm gravelly sandy loam. The
substratum to a depth of about 60 inches is grayish
brown gravelly loamy sand.

Soil Survey

The Net soils are nearly level and somewhat poorly
drained. Typically, they have a surface layer of very dark
brown silt loam about 3 inches thick. The subsurface
layer is brown, mottled gravelly silt loam about 3 inches
thick. The subsoil is about 33 inches thick. It is mottled.
The upper part is dark reddish brown, friable gravelly
loam and dark brown, friable gravelly silt loam; the next
part is brown, friable gravelly fine sandy loam; and the
lower part is dark grayish brown, firm gravelly sandy
loam. The substratum to a depth of about 60 inches is
dark grayish brown, mottled gravelly sandy loam.

The minor soils in this association are the Amasa,
Carbondale, Michigamme, Petticoat, and Witbeck soils.
Amasa and Petticoat soils are well drained. They are in
landscape positions similar to those of the Champion
soils. Carbondale and Witbeck soils are in depressions
and drainageways. Carbondale soils are very poorly
drained, and Witbeck soils are poorly drained.
Michigamme soils are well drained or moderately well
drained and are moderately deep.

Most areas of this association are wooded. The major
soils are fairly well suited to woodland. The main
management concerns are the equipment limitation, the
windthrow hazard, and plant competition on the
Champion and Net soils and seedling mortality on the
Net soils.

4. Amasa Association

Nearly leval to rolling, deep, well drained, silty and /032)'
solls on outwash plains, moraines, stream terraces, an
eskers

This association is on ridges, knolls, and broad flats.
Slopes are generally convex and are smooth or irregular.
They range from 1 to 15 percent.

This association makes up about 5 percent of the
survey area. It is about 75 percent Amasa soils and 25
percent soils of minor extent.

Typically, the Amasa soils have about 1 inch of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray cobbly silt loam about 3
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown, friable silt loam and reddish brown
and brown, friable very fine sandy loam. The substratum
to a depth of about 60 inches is yellowish brown sand
and dark yellowish brown very gravelly sand.

The minor soils in this association are the Carbondale,
Channing, Michigamme, and Witbeck soils. Carbondale
soils are very poorly drained and are in swamps and
drainageways. Channing soils are somewhat poorly
drained and are on small flats. Michigamme soils are
moderately deep and are moderately well drained or well
drained. Witbeck soils are poorly drained and are in
drainageways and depressions.

Most areas of this association are wooded. The
Amasa soils are well suited to woodland. The main
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management concerns are the equipment limitation and
plant competition.

5. Nunica-Ontonagon-Froberg Association

Nearly level to rolling, deep, well drained, sifty soils on
lake plains

This association is on broad flats and knolls (fig. 1).
Slopes are generally smooth and convex. They range
from 1 to 15 percent.

This association makes up about 3 percent of the
survey area. It is about 27 percent Nunica soils, 27
percent Ontonagon soils, 22 percent Froberg soils, and
24 percent soils of minor extent.

The Nunica soils are nearly level to rolling. Typically,
the surface layer is dark brown silt loam about 2 inches
thick. The subsurface layer is brown silt loam about 4
inches thick. The subsoil is about 19 inches thick. The
upper part is reddish brown, friable silty clay loam mixed

with silt loam, and the lower part is reddish brown, firm
silty clay loam. The substratum to a depth of about 60
inches is reddish brown and pinkish gray, stratified silt,
silt loam, fine sandy loam, and silty clay loam.

The Ontonagon soils are nearly level and gently
sloping. Typically, the surface layer is dark brown silt
loam about 7 inches thick. The subsoil is about 27
inches thick. The upper part is dark reddish brown, firm
clay mixed with reddish brown, firm silty clay loam, and
the lower part is reddish brown, firm clay. The
substratum to a depth of about 60 inches is reddish
brown silty clay.

The Froberg soils are nearly level and gently sloping.
Typically, the surface layer is reddish brown silt loam
about 5 inches thick. The subsurface layer is reddish
gray silt loam about 2 inches thick. The subsoil is
reddish brown, firm silty clay about 21 inches thick. The

Figure 1.—A cleared area of the Nunica-Ontonagon-Froberg assoclation. This area is used for hay, pasture, and small grain.



substratum to a depth of about 60 inches is reddish
brown sandy loam.

The minor soils in this association are the somewhat
poorly drained Rudyard and Bowers and poorly drained
Pickford soils in depressions and drainageways.

Most areas of this association are used as hayland,
pasture, cropland, or woodland. The major soils are well
suited to hay and pasture. The Nunica soils are well
suited to woodland and cultivated crops, and the
Ontonagon and Froberg soils are fairly well suited. The
main concern in managing woodland is plant
competition. The windthrow hazard also is a concern on
- the Froberg and Ontonagon soils. The main concerns in
managing cultivated areas are controlling water erosion
and maintaining the organic matter content-and tilth. The
main concern in managing pasture or hayland is
preventing surface compaction.

6. Alstad-Kallio-Watton Association

Nearly level to hilly, deep, well drained to somewhat
poorly drained, sifty soils on till plains and moraines

This association is on broad flats, side slopes, knolls,
and low ridges and in depressions and drainageways.
Slopes range from 0 to 20 percent.

This association makes up about 3 percent of the
survey area. It is about 33 percent Alstad soils, 33
percent Kallio soils, 25 percent Watton soils, and 9
percent soils of minor extent.

The Alstad soils are nearly level and somewhat poorly
drained. Typically, the surface layer is dark reddish
brown silt loam about 7 inches thick. The subsurface
layer is reddish gray, mottled silt loam about 3 inches
thick. The subsoil is about 30 inches thick. The upper
part is reddish brown, mottled, friable clay loam mixed
with silt loam, and the lower part is reddish brown,
mottled, firm clay loam. The substratum to a depth of
about 60 inches is reddish brown clay loam.

The Kallio soils are nearly level to rolling and are
moderately well drained. Typically, the surface layer is
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is reddish gray cobbly silt loam
about 3 inches thick. The subsoil is about 47 inches
thick. The upper part is dark reddish brown and reddish
brown, friable silt loam; the next part is brown, extremely
firm fine sandy loam and brown and dark reddish gray,
very firm silt loam; and the lower part is dark reddish
gray, firm gravelly loam. The substratum to a depth of
about 60 inches is dark reddish gray gravelly loam.

The Watton soils are nearly level to hilly and are well
drained or moderately well drained. Typically, the surface
layer is dark reddish brown silt loam about 1 inch thick.
The subsurface layer is about 5 inches of weak red silt
loam and reddish brown loam. The subsoil is about 37
inches thick. It is reddish brown and firm. The upper part
is loam, and the lower part is clay loam. The substratum
to a depth of about 60 inches is reddish brown clay
loam.
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The minor soils in this association are the poorly
drained Alstad Variant and very poorly drained
Carbondale and Tacoosh soils in drainageways and
depressions.

Most areas of this association support northern
hardwoods. The major soils are fairly well suited to
woodland. The main management concerns are the
equipment limitation, seedling mortality, and the
windthrow hazard on Vermilac and Kallio soils and plant
competition on all the major soils. Erosion also is a
concern on the steeper Watton soils.

About 20 percent of this association has been cleared.
Most of the cleared areas are used for hay or pasture or
are idle. The Watton soils are fairly well suited to hay,
pasture, and small grain. If cultivated crops are grown,
controlling water erosion, reducing wetness, and
maintaining the organic matter content and tilth are
major management concerns. Preventing surface
compaction is the major concern in managing pasture or
hayland.

Nearly Level and Undulating, Deep, Moderately Well
Drained to Very Poorly Drained Soils

These soils generally are suitable as woodland. The
equipment limitation and the windthrow hazard are the
major concerns in managing woodland. Most of the soils
are poorly suited to cultivated crops because of
occasional flooding and wetness.

7. Skanee-Munising-Gay Association

Nearly level and undulating, deep, moderately well
drained to poorly drained, sandy and loamy soils on till
plains

This association is on low knolls and broad flats and in
drainageways and depressions. Slopes are convex and
concave and are smooth or irregular. They range from 0
to 8 percent.

This association makes up about 9 percent of the
survey area. It is about 40 percent Skanee soils, 30
percent Munising soils, 20 percent Gay soils, and 10
percent soils of minor extent.

The Skanee soils are nearly level and somewhat
poorly drained. Typically, the surface layer is black loamy
sand about 4 inches thick. The subsurface layer is
reddish gray, mottied loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown, mottled, friable sandy loam, and the lower
part is reddish brown, mottled, firm sandy loam mixed
with loamy sand. The substratum to a depth of about 60
inches is reddish brown sandy loam.

The Munising soils are nearly level and undulating and
are moderately well drained. Typically, the surface layer
is black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsaoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
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loam; the next part is reddish brown, mottled, firm loamy
sand and pinkish gray and reddish brown, very firm
loamy sand and sandy loam; and the lower part is
reddish brown, friable sandy loam. The substratum to a
depth of about 80 inches is reddish brown sandy loam.

The Gay soils are nearly level and poorly drained.
Typically, the surface layer is about 4 inches of very dark
gray muck and 3 inches of dark gray fine sandy loam.
The subsurface layer is light brownish gray, mottled
sandy loam about 4 inches thick. The subsoil is brown
and reddish brown, mottled, friable sandy loam about 19
inches thick. The substratum to a depth of about 60
inches is reddish brown sandy loam.

The minor soils in this association are the very poorly
drained Carbondale and Tacoosh soils in drainageways
and depressions and the moderately well drained Yalmer
soils on low knolls. Yalmer soils are sandy in the upper
part of the subsoil.

Most areas of this association are wooded. The major
soils are fairly well suited to woodland. The main
management concerns are the equipment limitation,
seedling mortality, the windthrow hazard, and plant
competition.

8. Arnheim-Sturgeon-Moquah Association

Nearly level, deep, poorly drained to moderately well
drained, silty soils on flood plains

This association is on bottom land along rivers and
streams (fig. 2). It is subject to flooding. Slopes range
from 0 to 3 percent.

This association makes up about 2 percent of the
survey area. It is about 43 percent Arnheim soils, 28
percent Sturgeon soils, 17 percent Moquah soils, and 12
percent soils of minor extent.

The Arnheim soils are poorly drained. Typically, the
surface layer is dark brown mucky silt loam about 5

o M e L

Figure 2.—An area of the Arnheim-Sturgeon-Moquah association.
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inches thick. The upper part of the substratum is dark
grayish brown, mottled silt loam. The next part is reddish
brown, mottled very fine sandy loam and silt loam. The
lower part to a depth of about 60 inches is reddish
brown, stratified loamy very fine sand, very fine sandy
loam, and fine sandy loam.

The Sturgeon soils are somewhat poorly drained.
Typically, the surface layer is reddish brown silt loam
about 8 inches thick. The upper part of the substratum is
reddish brown, mottled silt loam. The lower part to a
depth of about 60 inches is brown fine sand.

The Moquah soils are moderately well drained.
Typically, the surface layer is dark brown silt loam about
3 inches thick. The upper part of the substratum is
reddish brown silt loam. The lower part to a depth of
about 60 inches is reddish brown very fine sandy loam
and light reddish brown fine sand.

The minor soils in this association are the moderately
well drained, sandy Pelkie soils, which are in landscape
positions similar to those of the Moquah soils, and the
somewhat poorly drained Winterfield soils, which are in
landscape positions similar to those of the Sturgeon
soils. Both of the minor soils are sandy in the upper part
of the substratum.

Most areas of this association are used as woodland,
hayland, pasture, or cropland. The Arnheim soils are
poorly suited to these uses. The Sturgeon and Moquah
soils are well suited to woodland, hay, and pasture and
are fairly well suited to cultivated crops. The main
concerns in managing woodland are the equipment
limitation, the windthrow hazard, and seedling mortality
on the Arnheim and Sturgeon soils and plant competition
on all the major soils. The main concerns in managing
hayland, pasture, and cropland are occasional flooding
and wetness.

9. Carbondale-Greenwood-Witheck Association

Nearly level, deep, very poorly drained and poorly
drained, mucky and peaty soils on till plains, lake plains,
outwash plains, and moraines

This association is in depressions, drainageways,
swamps, and bogs. Slopes range from 0 to 2 percent.

This association makes up about 7 percent of the
survey area. It is about 65 percent Carbondale soils, 17
percent Greenwood soils, 15 percent Witbeck soils, and
3 percent soils of minor extent.

The Carbondale soils are very poorly drained.
Typically, the surface layer is very dark brown muck
about 8 inches thick. The next layer is dark reddish
brown and black muck. Below this to a depth of about
60 inches is very dark brown mucky peat.

The Greenwood soils are very poorly drained. The
surface layer is yellowish brown peat about 10 inches
thick. Below this to a depth of about 60 inches is dark
brown and dark reddish brown mucky peat.

The Witbeck soils are poorly drained. Typically, the
surface layer is black muck about 6 inches thick. The
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subsurface layer is black silt loam about 4 inches thick.
The subsoil is gray, mottled, firm fine sandy loam about
11 inches thick. The substratum to a depth of about 60
inches is dark gray and brown, mottled very fine sandy
loam and dark gray gravelly fine sandy loam.

The minor soils in this association are moderately well
drained and well drained, gently sloping to steep mineral
soils on knolls and ridges.

Most areas of this association are wooded. The
Carbondale and Greenwood soils are poorly suited to
woodland, and the Witbeck soils are fairly well suited.
The major management concerns are the equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition.

10. Kinross-Au Gres-Croswell Association

Nearly level, deep, poorly drained to moderately well
drained, sandy soils on outwash plains, lake plains, and
tll plains

This association is on broad flats, on low knolls, and in
drainageways and depressions. Slopes range from 0 to 3
percent.

This association makes up about 3 percent of the
survey area. It is about 40 percent Kinross soils, 30
percent Au Gres soils, 20 percent Croswell soils, and 10
percent soils of minor extent (fig. 3).

The Kinross soils are poorly drained. Typically, the
surface layer is black muck about 6 inches thick. The
subsurface layer is about 6 inches of light brownish gray,
mottied sand and dark grayish brown sand. The subsoil
is dark reddish brown and reddish brown, very friable
and loose sand about 26 inches thick. The substratum to
a depth of about 60 inches is reddish brown sand.

The Au Gres soils are somewhat poorly drained.
Typically, the surface layer is very dark gray sand about
3 inches thick. The subsurface layer is grayish brown,
mottled sand about 5 inches thick. The subsoil is dark
brown, reddish brown, and yellowish red, mottled, very
friable and loose sand about 18 inches thick. The
substratum to a depth of about 60 inches is reddish
brown and strong brown, mottled sand.

The Croswell soils are moderately well drained.
Typically, they have about 2 inches of black, partially
decomposed forest litter at the surface. The surface
layer is black and pinkish gray sand about 6 inches thick.
The subsaoil is dark brown, strong brown, and brown,
very friable and loose sand about 25 inches thick. The
substratum to a depth of about 60 inches is light brown,
mottled sand.

Minor in this association are the excessively drained
Grayling soils at the higher elevations and the very
poorly drained Carbondale soils and areas of marsh in
depressions and bogs.

Most areas of this association are wooded. The
Kinross and Croswell soils are fairly well suited to
woodland, and the Au Gres soils are well suited. The
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Figure 3.—Typical pattern of soils and parent material in the Kinross-Au Gres-Croswell association.

major management concerns are seedling mortality, the
equipment limitation, the windthrow hazard, and plant
competition.

Nearly Level to Rolling, Deep, Excessively Drained
Soils

These soils generally are suitable as woodland.
Seedling mortality and the equipment limitation are the
major concerns in managing woodiand.

11. Rubicon Association

Nearly level to rolling, deep, excessively drained, sandy
soils on outwash plains, lake plains, and moraines

This association is on broad flats and ridges. Slopes
range from O to 15 percent.

This association makes up about 3 percent of the
survey area. It is about 82 percent Rubicon and similar
soils and 18 percent soils of minor extent.

Typically, the Rubicon soils have a surface layer of
very dark gray sand about 2 inches thick. The

subsurface layer is pinkish gray sand about 5 inches
thick. The subsoil is reddish brown, yellowish red, and
strong brown sand about 19 inches thick. The
substratum to a depth of about 60 inches is brown sand.
The minor soils in this association are the well drained
Rousseau and Ocqueoc soils. These soils are in
landscape positions similar to those of the Rubicon soils.
Most areas of this association are wooded. The
Rubicon soils are fairly well suited to woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.

12. Grayling Association

Nearly level to rolling, deep, excessively drained, sandy
soils on outwash plains and lake plains

This association is on broad flats and knolls. Slopes
are long and plane or are short and convex. They range
from O to 15 percent.
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This association makes up about 2 percent of the
survey area. It is about 95 percent Grayling soils and 5
percent soils of minor extent.

Typically, the Grayling soils have a surface layer of
black sand about 2 inches thick. The subsoil is reddish
brown and brown, very friable and loose sand about 31
inches thick. The substratum to a depth of about 60
inches is light brown sand.

The minor soils in this association are the excessively
drained Rubicon and well drained Rousseau soils. These
soils are in landscape positions similar to those .of the
Grayling soils.

Most areas of this association are wooded. The
Grayling soils are fairly well suited to woodland. The
major management concerns are the equipment
limitation and seedling mortality.

Nearly Level to Very Steep, Deep, Moderately Well
Drained and Well Drained Soils

These soils generally are suitable as woodland. The
erosion hazard and the equipment limitation are the
major concerns in managing woodland.

13. Munising-Yalmer-Keweenaw Association

Nearly level to very steep, deep, moderately well drained
and well drained, sandy soils on dissected till plains

This association is on dissected uplands and side
slopes that have parallel ravines 20 to 300 feet apart.
The ravines are 5 to 50 feet deep and 10 to 100 feet
wide and have strongly sloping to very steep side slopes.
The ravine bottoms are 5 to 20 feet wide. Some have
seasonal streams. Slopes range from 5 to 60 percent.

This association makes up about 6 percent of the
survey area. It is about 40 percent Munising soils, 35
percent Yalmer soils, 15 percent Keweenaw soils, and
10 percent soils of minor extent.

The Munising soils are well drained or moderately well
drained. Typically, the surface layer is black loamy sand
about 1 inch thick. The subsurface layer is pinkish gray
loamy sand about 8 inches thick. The subsoil is about 53
inches thick. The upper part is dark reddish brown and
reddish brown, friable sandy loam; the next part is
reddish brown, firm loamy sand and pinkish gray and
reddish brown, very firm loamy sand and sandy loam;
and the lower part is reddish brown, friable sandy loam.
The substratum to a depth of about 80 inches is reddish
brown sandy loam.

The Yalmer soils are well drained or moderately well
drained. Typically, the surface layer is black loamy sand
about 2 inches thick. The subsurface layer is reddish
gray loamy sand about 5 inches thick. The subsoil is
about 58 inches thick. The upper part is dark reddish
brown, very friable sand and yellowish red, very friable
fine sand; the next part is mixed reddish gray and dark
reddish brown, firm and very firm loamy fine sand and
fine sandy loam; and the lower part is reddish brown,
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firm fine sandy loam. The substratum to a depth of about
70 inches is reddish brown fine sandy loam.

The Keweenaw soils are well drained. Typically, they
have about 2 inches of black, partially decomposed
forest litter at the surface. The surface layer is pinkish
gray loamy sand about 4 inches thick. The upper part of
the subsoil is reddish brown and yellowish red, friable
loamy sand and yellowish red, friable sand. The lower
part to a depth of about 60 inches is reddish gray and
reddish brown loamy sand.

The minor soils in this association are the somewhat
excessively drained Kalkaska soils; somewhat poorly
drained and poorly drained, sandy and loamy soils on
the ravine bottoms; and the moderately deep, well
drained Abbaye and Deerton soils in dissected areas.
Kalkaska soils are adjacent to the Keweenaw soils.
~ Most areas of this association are wooded. The
Munising soils are fairly well suited to woodland, and the
Yalmer and Keweenaw soils are well suited. The erosion
hazard, the equipment limitation, seedling mortality, the
windthrow hazard, and plant competition are
management concerns. The hazard of erosion is most
severe on the steep or very steep side slopes of the
ravines.

14. Rousseau-Ocqueoc Association

Hilly to very steep, deep, well drained, sandy soils on
dissected lake plains

This association is on dissected uplands and side
slopes that have a dendritic ravine pattern. The ravines
are 40 to 300 feet apart. They are 15 to 65 feet deep
and 50 to 250 feet wide and have strongly sloping to
very steep side slopes. The ravine bottoms are 10 to 50
feet wide. Slopes range from 15 to 70 percent.

This association makes up about 3 percent of the
survey area. It is about 62 percent Rousseau soils, 20
percent Ocqueoc soils, and 18 percent soils of minor
extent.

Typically, the Rousseau soils have about 1 inch of
black, partially decomposed forest litter at the surface.
The surface layer is black fine sand about 1 inch thick.
The subsurface layer is reddish brown fine sand about 3
inches thick. The subsoil is reddish brown and yellowish
red fine sand about 21 inches thick. The substratum to a
depth of about 60 inches is brown and reddish brown
fine sand. :

Typically, the Ocqueoc soils have about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray fine sand about 4
inches thick. The subsoil is reddish brown and yellowish
red, very friable fine sand about 18 inches thick. The
substratum to a depth of about 60 inches is reddish
brown and light reddish brown, stratified fine sand, very
fine sand, loamy very fine sand, silt loam, and silty clay
loam.
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The minor soils in this association are the well drained,
silty Fence soils, the somewhat excessively drained
Kalkaska soils, and the excessively drained Rubicon
soils. All of the minor soils are in scattered areas
throughout the association.

Most areas of this association are wooded. The major
soils are well suited to woodland. The main management
concerns are the equipment limitation, the erosion
hazard, seedling mortality, and plant competition. The
hazard of erosion is most severe on the steep and very
steep side slopes of the ravines.

Rock Outcrop and Nearly Level to Very Steep, Deep
and Moderately Deep, Well Drained to Somewhat
Poorly Drained Soils

The soils in these associations generally are suitable
as woodland. The equipment limitation, the erosion
hazard, and the windthrow hazard are the major
concerns in managing woodland.

13

15. Champion-Michigamme-Rock Outcrop
Association

Rock outcrop and nearly level to very steep, deep and
moderately deep, well drained and moderately well
drained, silty soils on till plains and moraines underlain
by bedrock

This association is on knolls, hills, and long side
slopes. Shallow soils and Rock outcrop generally are in
the steeper areas. Slopes are rugged and irregular. They
range from 1 to 70 percent.

This association makes up about 21 percent of the
survey area. It is about 50 percent Champion soils, 30
percent Michigamme soils, 7 percent Rock outcrop, and
13 percent soils of minor extent (fig. 4).

The Champion soils are deep. Typically, they have
about 1 inch of black, partially decomposed forest litter
at the surface. The surface layer is reddish gray cobbly
silt loam about 4 inches thick. The subsoil is about 49
inches thick. The upper part is dark reddish brown,
friable cobbly silt loam; the next part is dark brown and
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brown, friable fine sandy loam; and the lower part is dark
grayish brown, mottled, firm gravelly sandy loam. The
substratum to a depth of about 60 inches is grayish
brown gravelly loamy sand.

The Michigamme soils are moderately deep. Typically,
the surface layer is dark reddish brown cobbly silt loam
about 2 inches thick. The subsurface layer is brown
cobbly silt loam about 2 inches thick. The subsoil is
about 24 inches thick. It is dark reddish brown and
reddish brown, friable silt loam and dark brown, friable
cobbly silt loam. The substratum is brown and dark
reddish brown gravelly fine sandy loam about 3 inches
thick. Bedrock is at a depth of about 31 inches.

The minor soils in this association include the Amasa,
Carbondale, Net, Peshekee, Tacoosh, and Witbeck soils.
Amasa soils are well drained and are underlain by sand
and gravel. They are in landscape positions similar to
those of the Champion soils. Carbondale and Tacoosh
soils are very poorly drained and are in swamps and
drainageways. Net and Witbeck soils are in depressions
and drainageways. Net soils are somewhat poorly
drained, and Witbeck soils are poorly drained. Peshekee
soils are shallow and well drained and are adjacent to
the areas of Rock outcrop.

Most areas of this association are wooded. The major
soils are fairly well suited to woodland. The erosion
hazard, the equipment limitation, the windthrow hazard,
and plant competition are management concerns.
Erosion is a hazard in areas where the slope is more
than 15 percent.

16. Abbaye-Zeba Association

Nearly level to strongly sloping, moderately deep, well
drained and somewhat poorly drained, sandy and loamy
solls on sandstone benches and till plains underiain by
bedrock

This association is on low knolls and broad flats and in
drainageways and depressions. Slopes range from 0 to
15 percent.

This association makes up about 2 percent of the
survey area. It is about 45 percent Abbaye soils, 30
percent Zeba soils, and 25 percent soils of minor extent.

The Abbaye soils are nearly level to strongly sloping
and are well drained. Typically, the surface layer is dark
reddish brown sandy loam about 2 inches thick. The
subsurface layer is brown loamy sand about 9 inches
thick. The subsoil is about 19 inches thick. The upper
part is dark reddish brown and reddish brown, friable
sandy loam, and the lower part is dark reddish brown,
firm sandy loam mixed with reddish brown, firm loamy
sand. Sandstone bedrock is at a depth of about 30
inches.

The Zeba soils are nearly level and somewhat poorly
drained. Typically, the surface layer is very dark gray
sandy loam about 2 inches thick. The subsurface layer is
grayish brown sandy loam about 3 inches thick. The

subsoil is about 28 inches thick. It is mottled. The upper
part is dark brown, friable fine sandy loam; the next part
is reddish brown, friable sandy loam; and the lower part
is reddish brown, firm sandy loam mixed with reddish
gray, firm loamy sand. Sandstone bedrock is at a depth
of about 33 inches.

The minor soils in this association are the Assinins,
Deerton, Deerton Variant, Gay Variant, Munising, and
Skanee soils. The deep, somewhat poorly drained
Assinins and Skanee soils are in landscape positions
similar to those of the Zeba soils. The well drained
Deerton soils and the deep, moderately well drained
Munising soils are in landscape positions similar to those
of the Abbaye soils. Deerton soils have a sandy subsoil.
The somewhat poorly drained Deerton Variant soils also
have a sandy subsoil. Gay Variant soils are poorly
drained.

Most areas of this association are wooded. The
Abbaye soils are well suited to woodland, and the Zeba
soils are fairly well suited. The equipment limitation,
seedling mortality, the windthrow hazard, and plant
competition are management concerns.

Broad Land Use Considerations

The general soil map is helpful in identifying broad
areas that can be developed for residential, industrial,
agricultural, and other uses. It cannot be used, however,
in the selection of sites for specific structures or specific
crops.

Soils that are severely limited as sites for urban
development are extensive in the survey area. The soils
in associations 1, 3, 5, 6, 7, 8, 9, 10, and 15 are severely
limited as sites for sewage disposal because of
restricted permeability or a seasonal high water table.
The slope is a limitation in most areas of associations 13
and 14 and in many areas of association 15. In
association 16 and in many areas of association 15, the
depth to bedrock is a limitation.

Areas that can be developed for agricultural uses are
in associations 1, 5, 6, and 8. Most of the other
associations are too wet, stony, rocky, or steep for these
uses.

Most of the soils in the survey area are well suited or
fairly well suited to woodland. The Arnheim soils in
association 8 and the Carbondale and Greenwood soils
in association 9, however, are poorly suited. Most of the
associations support mixed northern hardwoods. Aspen
stands are in scattered areas throughout the
associations. Jack pine is dominant in areas of
association 12. Lowland hardwoods and conifers are
dominant in areas of associations 8, 9, and 10. On most
of the soils in the survey area, the equipment limitation
affects harvesting. The seasonal high water table is the
major limitation in most of the wooded areas. The slope
and rockiness are limitations in associations 13, 14, and
15.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

.Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil 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 or of the substratum, 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 substratum. They also can differ in slope,
stoniness, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soif phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Amasa cobbly silt loam, 1 to 8 percent slopes,
is a phase in the Amasa series.

Some map units are made up of two or more major
soils. These map units are called soil complexes or
undifferentiated groups.

A soil complex consists of two or more soils, or one or
more soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Champion-
Net complex, 0 to 6 percent slopes, is an example.

An undifferentiated group is made up of two or more
soils 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 in the mapped areas are not uniform. An area
can be made up of only one of the major soils, or it can
be made up of all of them. Nunica and Ontonagon soils,

15 to 40 percent slopes, is an undifferentiated group in
this survey area.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that ditfer
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Beaches is an example. Miscellaneous areas
are shown on the soil maps. Some that are too small to
be shown are identified by a special symbol on the soil
maps.

The descriptions, names, and delineations of the soils
on the detailed maps of this survey area do not fully
agree with those of the soils on older maps of adjacent
survey areas. Differences are the result of a better
knowledge of soils, modifications in concepts of soil
series, and variations in the intensity of mapping or in
the extent of the soils in the survey areas.

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

Soil Descriptions

10B—Watton silt loam, 1 to 8 percent slopes. This
deep, nearly level and gently sloping, well drained soil is
on broad plains and low knolls. Individual areas are
irregular in shape and range from 5 to 295 acres.

Typically, the surface layer is dark reddish brown silt
loam about 1 inch thick. The subsurface layer-is about 5
inches of weak red silt loam and reddish brown loam.
The subsoil is about 37 inches thick. It is reddish brown
and firm. The upper part is loam, and the lower part is
clay loam. The substratum to a depth of about 60 inches
is reddish brown clay loam. In places the soil has a thin
dark reddish brown layer in the upper part of the subsoil.
In some areas the surface layer is cobbly.

Included with this soil in mapping are small areas of
the moderately well drained Kallio and somewhat poorly
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drained Alstad soils. Kallio soils are in scattered areas
throughout the unit. They are in landscape positions
similar to those of the Watton soil. Alstad soils are in
depressions and drainageways. Included soils make up 5
to 10 percent of the unit.

Permeability is moderately slow in the Watton soil. The
available water capacity is high. Runoff is siow in
wooded areas and slow or medium in cultivated areas.

About half of the acreage of this soil is woodland. The
major management concern is plant competition. The
equipment limitation is slight, but trafficability may be
briefly limited in spring and in other excessively wet
periods. When the soil is wet, unsurfaced roads are
slippery and ruts form easily. Year-round logging roads
should be graveled. The best sites for landings are the
nearly level areas. Species composition can be managed
by various cutting practices. Undesirable plants that
invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

This soil is well suited to cropland. If the soil is
cultivated, the major management concerns are water
erosion, the organic matter content, and tilth. Working
the soil when it is wet results in compaction and the
formation of clods. Returning crop residue to the soil,
applying a system of conservation tillage, and adding
organic matter improve tilth and increase the content of
organic matter. Cover crops, close-growing crops, and
grassed waterways help to control runoff and erosion.

This soil is well suited to pasture and hay. Preventing
compaction is a major management concern.
Overgrazing or grazing when the soil is wet can cause
compaction and reduce yields. Proper stocking rates,
rotation grazing or strip grazing, and restricted grazing
during wet periods help to keep the pasture in good
condition.

The woodland ordination symbol is 3A; the land
capability classification is lle; the Michigan soil
management group is 1.5a. The primary habitat type is
ATD.

10D—Watton silt loam, 8 to 20 percent slopes. This
deep, gently rolling to hilly, well drained soil is on ridges,
knolls, and side slopes. Individual areas are irregularly
shaped or elongated and range from 5 to 25 acres.

Typically, the surface layer is dark reddish brown silt
loam about 1 inch thick. The subsurface layer is about 5
inches of weak red silt loam and reddish brown loam.
The subsoil is about 37 inches thick. It is reddish brown
and firm. The upper part is loam, and the lower part is
clay loam. The substratum to a depth of about 60 inches
is reddish brown clay loam. In places the soil has a thin
dark reddish brown layer in the upper part of the subsoil.

Soil Survey

Permeability is moderately slow. The available water
capacity is high. Runoff is slow in wooded areas and
medium in cultivated areas.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the erosion hazard, and plant competition.
Because of the slope, the number of suitable landing
sites is minimal. The best sites are small, nearly level
areas, if any are available, and the nearly level adjacent
areas. Trafficability is briefly limited in spring and in other
excessively wet periods. When the soil is wet,
unsurfaced roads are slippery and ruts form easily. The
erosion hazard results from the concentration of runoff
on skid roads and trails, on logging roads, and in the
tracks of wheeled equipment. Gullying can be prevented
by the safe disposal of the concentrated runoff. Seeding
logging roads, skid roads, and fandings after the trees
are logged helps to control erosion.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting methods. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3A; the land
capability classification is IVe; the Michigan soil
management group is 1.5a. The primary habitat type is
ATD.

11A—Alstad siit loam, 0 to 3 percent siopes. This
deep, nearly level, somewhat poorly drained soil is in
depressions and drainageways. Individual areas are
irregularly shaped or long and narrow and range from 5
to 720 acres.

Typically, the surface layer is dark reddish brown silt
loam about 7 inches thick. The subsurface layer is
reddish gray, mottled silt loam about 3 inches thick. The
subsoil is about 30 inches thick. The upper part is
reddish brown, mottled, friable clay loam mixed with silt
loam, and the lower part is reddish brown, mottled, firm
clay loam. The substratum to a depth of about 60 inches
is reddish brown clay loam. In places the surface layer is
cobbly.

Included with this soil in mapping are small areas of
the well drained Watton and poorly drained Alstad
Variant soils. Watton soils are in slightly elevated areas.
Alstad Variant soils are slightly lower on the landscape
than the Alstad soil. Included soils make up 10 to 15
percent of the unit.

Permeability is moderately slow in the Alstad soil. The
seasonal high water table is at a depth of 1 to 3 feet in
the spring and in other excessively wet periods. Runoff is
slow. The available water capacity is high.

Most areas of this soil are used as woodland. The
major management concerns are the equipment



Baraga County Area, Michigan

limitation, the windthrow hazard, and plant competition.
The use of equipment is limited in fall and spring and in
other excessively wet periods. Ruts form easily if
wheeled skidders are used during wet periods. Deep ruts
tend to restrict lateral drainage, result in damage to tree
roots, and alter soil structure. Equipment should be used
only when the soil is relatively dry or has an adequate
snow cover. When the soil is wet, unsurfaced roads are
slippery and are easily rutted. Year-round logging roads
should be graveled and should be drained by culverts.
Landing sites are generally available only during the
driest periods. Measures that stabilize the landings may
be needed. The small areas of included Watton soils in
the slightly higher fandscape positions can be used as
sites for landings.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay or
prevent regeneration unless precautionary measures are
applied. Special harvest methods and site preparation
may be needed to control the undesirable plants.

This soil is well suited to pasture and hay. The major
management concerns are wetness and compaction.
Grassed waterways help to remove surface water.
Overgrazing or grazing when the soil is wet can cause
compaction and destroy forage plants. Proper stocking
rates, rotation grazing or strip grazing, and restricted
grazing during wet periods help to keep the pasture in
good condition.

The woodland ordination symbol is 3W; the land
capability classification is llw; the Michigan soil
management group is 1.5b. The primary habitat type is
ATD, and the secondary habitat type is TMC.

12—Alstad Variant mucky silt loam. This deep,
nearly level, poorly drained soil is in depressions and
drainageways. It is subject to ponding. Individual areas
are elongated or irregularly shaped and range from 5 to
75 acres. _

Typically, the surface layer is black mucky silt loam
about 6 inches thick. The subsurface layer is dark
grayish brown, mottled silt loam about 6 inches thick.
The subsoil is dark brown and reddish brown, mottled,
firm clay loam about 22 inches thick. The substratum to
a depth of about 60 inches is reddish brown, mottled
silty clay loam. In places the upper 5 to 12 inches is
muck.

included with this soil in mapping are small areas of
the somewhat poorly drained Aistad soils. These soils
are in slightly elevated positions. They make up about 5
percent of the unit.

Permeability is moderately slow in the Alstad Variant
soil. The seasonal high water table is near or above the
surface in spring and in other excessively wet periods.
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Runoff is very slow or ponded. The available water
capacity is high.

Most areas of this soil are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The soil is usually wet from fall to spring and
can be wet during other periods. Equipment can be used
only during dry summer months and during winter
months when the snow cover is adequate. Ruts form
easily if wheeled skidders are used during wet periods.
Deep ruts tend to restrict lateral drainage, result in
damage to tree roots, and alter soil structure. On year-
round roads, roadfill and gravel are needed. Cuiverts are
needed to maintain the natural drainage system. The
selection of suitable landing sites is severely limited
because of the wetness.

Because of the seasonal high water table, seedling
losses can be 25 to 50 percent and the trees are
shallow rooted. Some trees may be biown down during
periods of high wind. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. After the trees are cut, plant competition
can be expected to delay or prevent natural regeneration
unless precautionary measures are applied. Special
harvest methods may be needed to control the
undesirable plants. Trees generally are not planted on
this soil because of the wetness and plant competition.

The woodland ordination symbol is 6W; the land
capability classification is llw; the Michigan soil
management group is 1.5c. The primary habitat type is
Fl, and the secondary habitat type is FMC.

13B—Grayling sand, 0 to 4 percent slopes. This
deep, nearly level, excessively drained soil is on broad
plains. It occurs mainly as one area on the Baraga
Plains. individual areas are irregular in shape and range
from 30 to 4,430 acres.

Typically, the surface layer is black sand about 2
inches thick. The subsoil is reddish brown and brown,
very very friable and loose sand about 31 inches thick.
The substratum to a depth of about 60 inches is light
brown sand. In places layers of fine sand are in the
substratum.

Permeability is rapid. The available water capacity is
low. Runoff is very slow.

Most areas of this soil are used as woodland. Many
are managed as food plots for geese. The major
concerns in managing woodland are the equipment
limitation and seedling mortality. Loose sand in heavily
traveled areas can interfere with the traction of wheeled
equipment, especially during dry periods. Because of
droughtiness, seedling losses can be more than 50
percent. Planting when the soil is moist can reduce
these losses. Planting containerized seedlings or special
nursery stock also reduces the seedling mortality rate.

The woodland ordination symbol is 5S; the land
capability classification is Vis; the Michigan soil
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management group is 5.7a. The primary habitat type is
PVD, and the secondary habitat type is AQVac.

13D—Grayling sand, 2 to 15 percent slopes. This
deep, nearly level to rolling, excessively drained soil is
on broad plains and knolls. Individual areas are irregular
in shape and range from 80 to 3,885 acres.

Typically, the surface layer is black sand about 2
inches thick. The subsoil is reddish brown and brown,
very friable and loose sand about 31 inches thick. The
substratum to a depth of about 60 inches is light brown
sand. In places layers of fine sand are in the substratum.

Permeability is rapid. The available water capacity is
low. Runoft is very slow.

Nearly all areas of this soil are used as woodland.
Some small areas are managed as food plots for geese.
The major concerns in managing woodland are the
equipment limitation and seedling mortality. Loose sand
in heavily traveled areas can interfere with the traction of
wheeled equipment, especially during dry periods.
Logging roads should be stabilized. The best sites for
landings are the least sloping areas. Because of
droughtiness, seedling losses can be more than 50
percent. Planting when the soil is moist can reduce
these losses. Planting containerized seedlings or special
nursery stock also reduces the seedling mortality rate.

The woodland ordination symbol is 5S; the land
capability classification is VIs; the Michigan soil
management group is 5.7a. The primary habitat type is
PVD, and the secondary habitat type is AQVac.

14B—Rubicon sand, 0 to 8 percent slopes. This
deep, nearly level and undulating, excessively drained
soil is on broad plains and long side slopes. Individual
areas are irregular in shape and range from 5 to 1,015
acres.

Typically, the surface layer is very dark gray sand
about 2 inches thick. The subsurface layer is brown sand
about 5 inches thick. The subsoil is about 19 inches of
reddish brown and yellowish red, very friable sand and
strong brown, loose sand. The substratum to a depth of
about 60 inches is brown sand. In places the upper layer
of the subsoil is dark reddish brown.

Permeability is rapid. The available water capacity is
low. Runoff is very slow. '

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. The best sites for landings are the nearly level
areas. Because of droughtiness, seedling losses can be
as high as 25 to 50 percent. Planting when the soil is
moist can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. Undesirable plants that invade
clearcut areas can delay the establishment of planted

Soil Survey

trees. Before the trees are planted, site preparation by
mechanical or chemical means is needed to control the
undesirable plants.

The woodland ordination symbol is 4S; the land
capability classification is Vis; the Michigan soil
management group is 5.3a. The primary habitat type is
AQVac, and the secondary habitat type is TMV.

14D—Rubicon sand, 8 to 15 percent slopes. This
deep, gently rolling and rolling, excessively drained soil is
on knolls, ridges, and long side slopes. Individual areas
are irregular in shape and range from 5 to 860 acres.

Typically, the surface layer is very dark gray sand
about 2 inches thick. The subsurface layer is brown sand
about 5 inches thick. The subsoil is about 19 inches of
reddish brown and yellowish red, very friable sand and
strong brown, loose sand. The substratum to a depth of
about 60 inches is brown sand. In places the upper part
of the subsoil is dark reddish brown.

Permeability is rapid. The available water capacity is
low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. L.andings
can be established in small, nearly level areas, if any are
available. Because of droughtiness, seedling losses can
be as high as 25 to 50 percent. Planting when the soil is
moist can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 4S; the land
capability classitication is Vis; the Michigan soil
management group is 5.3a. The primary habitat type is
AQVac, and the secondary habitat type is TMV.

14E—Rubicon sand, 15 to 35 percent siopes. This
deep, hilly and steep, excessively drained soil is on hills,
ridges, and side slopes. Individual areas are elongated or
irregularly shaped and range from 5 to 50 acres.

Typically, the surface layer is very dark gray sand
about 2 inches thick. The subsurface layer is brown sand
about 5 inches thick. The subsoil is about 19 inches of
reddish brown and yellowish red, very friable sand and
strong brown, loose sand. The substratum to a depth of
about 60 inches is brown sand. In places the upper part
of the subsoil is dark reddish brown.

Permeability is rapid. The available water capacity is
low. Runoff is slow or medium.

This soil is used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. Loose
sand and steep slopes can interfere with the traction of
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wheeled equipment. As a result, skid roads should be
built on the contour or on the gentler slopes. The slope
limits the selection of sites for logging roads and
landings. Erosion results from the concentration of runoff
on logging roads, on skid roads, in the tracks of wheeled
equipment, and on landings. Removing water with water
bars, out-sloping or in-sloping road surfaces, culverts,
and drop structures and seeding roads and trails after
the trees are logged help to prevent excessive soil loss.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. Before the trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition. The slope can
hinder site preparation and tree planting.

The woodland ordination symbol is 4R; the land
capability classification is Vlis; the Michigan soil
management group 5.3a. The primary habitat type is
AQVac, and the secondary habitat type is TMV.

14F—Rubicon sand, 35 to 60 percent slopes. This
deep, very steep, excessively drained soil is on side
slopes. Individual areas are elongated and range from 5
to 130 acres.

Typically, the surface layer is very dark gray sand
about 2 inches thick. The subsurface layer is brown sand
about 5 inches thick. The subsoil is about 19 inches of
reddish brown and yellowish red, very friable sand and
strong brown, loose sand. The substratum to a depth of
about 60 inches is brown sand. In places the upper part
of the subsoil is dark reddish brown. In some areas the
soil is fine sand throughout.

Permeability is rapid. The available water capacity is
low. Runoff is medium.

This soil is used as woodiand. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. Ordinary
crawler tractors and rubber-tired skidders cannot be
operated safely on these slopes. Special logging
methods, such as yarding the logs with a cable, may be
needed. Because of the erosion hazard, skid roads and
skid trails should be established on the contour and
water should be removed with water bars, out-sloping or
in-sloping road surfaces, culverts, and drop structures.
Loose sand and very steep slopes can interfere with the
traction of wheeled equipment. Because of droughtiness,
seedling losses can be as high as 25 to 50 percent,
especially on southern exposures. If trees are planted,
site preparation is needed to control plant competition.
The slope severely limits site preparation and the use of
planting equipment.

The woodland ordination symbol is 4R; the land
capability classification is Vlls; the Michigan soil
management group 5.3a. The primary habitat type is
AQVac, and the secondary habitat type is TMV.
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15B—Champion cobbly silt loam, 1 to 8 percent
slopes. This deep, nearly level and gently sloping,
moderately well drained soil is on broad plains and low
knolls. individual areas are irregular in shape and range
from 5 to 2,300 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly siit loam about 4 inches thick. The subsoil is
about 49 inches thick. The upper part is dark reddish
brown, friable cobbly silt loam; the next part is dark
brown and brown, friable fine sandy loam; and the lower
part is dark grayish brown, mottled, firm gravelly sandy
loam. The substratum to a depth of about 60 inches is
grayish brown gravelly loamy sand. In places the surface
layer is stony. In some areas bedrock is at a depth of 20
to 40 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Net soils in depressions
and drainageways. Also included are scattered small
areas of the well drained Amasa soils. These soils do
not have a seasonal high water table. They are in
landscape positions similar to those of the Champion
soil. Included soils make up 5 to 15 percent of the unit.

Permeability is moderate in the upper part of the
Champion soil, slow in the next part, and moderate or
moderately rapid in the lower part. A perched seasonal
high water table is at a depth of 1 to 2 feet in spring and
in other excessively wet periods. Runoff is slow. The
available water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The use of equipment is restricted in spring and in other
excessively wet periods. The upper part of the subsoil is
saturated during these periods. The degree of saturation
generally is higher on the lower part of the slopes. Ruts
form easily if wheeled skidders are used during wet
periods. Deep ruts tend to restrict lateral drainage, result
in damage to tree roots, and alter soil structure. Also,
they can result in a change in species composition and
can reduce yields. Equipment should be used only when
the soil is dry or has an adequate snow cover. On year-
round logging roads, a gravel base is needed. The best
sites for landings are the nearly level areas.

Because of the seasonal high water table and the firm
layer in the lower part of the subsoil, trees on this soil
are shallow rooted. Some may be blown down during
periods of high wind and excessive wetness (fig. 5).
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. Northern
hardwoods are the dominant species on this soil.
Species composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
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competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Figure 5.—Windthrow on Champlon cobbly siit loam, 1 to 8
percent slopes.

The woodland ordination symbol is 3W; the land
capability classification is Vis; the Michigan sail
management group is 3a-af. The primary habitat type is
ATD. '

15D—Champion cobbly silt loam, 8 to 15 percent
slopes. This deep, gently rolling and rolling, moderately
well drained soil is on knolls and low ridges. Individual
areas are irregular in shape and range from 5 to 1,710
acres. :

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly silt loam about 4 inches thick. The subsoil is
about 49 inches thick. The upper part is dark reddish
brown, friable cobbly silt loam; the next part is dark
brown and brown, friable fine sandy loam; and the lower
part is dark grayish brown, mottled, firm gravelly sandy
loam. The substratum to a depth of about 60 inches is
" grayish brown gravelly loamy sand. In some places the
surface layer is stony. In other places bedrock is at a
depth of 20 to 40 inches. In some areas on the upper
part of the slopes, the soil is well drained.

Soil Survey

Included with this soil in mapping are small areas of
the somewhat poorly drained Net soils in depressions on
benches and flats. Also included are scattered small
areas of the well drained Amasa soils. These soils are in
landscape positions similar to those of the Champion
soil. They do not have a seasonal high water table.
included soils make up about 8 percent of the unit.

Permeability is moderate in the upper part of the
Champion soil, slow in the next part, and moderate or
moderately rapid in the lower part. A perched seasonal

high water table is at a depth of 1 to 2 feet in spring and

in other excessively wet periods. Runoff is siow or
medium. The available water capacity is low.

This soil is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
restricted in spring and in other excessively wet periods.
The upper part of the subsoil is saturated during these
periods. The degree of saturation generally is higher on
the lower part of the siopes. The lower slopes and the
included soils on small flats and benches remain wet for
longer periods than the more sloping areas. Ruts form
easily if wheeled skidders are used during wet periods.
Deep ruts can restrict lateral drainage, result in damage
to tree roots, and alter soil structure. Equipment should
be used only when the soil is dry or has an adequate
snow cover. On all-weather logging roads, a gravel base
is needed. The slope limits the selection of landing sites.
Landings can be established in the small, nearly level
areas, if any are available, or in the nearly level adjacent
areas.

Because of the firm layer in the lower part of the
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Northern hardwoods are the dominant
species on this soil. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
contro! of the invasion and growth of hardwoods may be
needed.

The woodland ordination symbol is 3W; the land
capability classification is Vls; the Michigan soil
management group is 3a-af. The primary habitat type is
ATD.

15E—Champion cobbly silt loam, 15 to 35 percent
slopes. This deep, hilly and steep, well drained soil is on
hills and side slopes. Individual areas are irregular in
shape and range from 5 to 670 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly silt loam about 4 inches thick. The subsoil is
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about 49 inches thick. The upper part is dark reddish
brown, friable cobbly silt loam; the next part is dark
brown and brown, friable fine sandy loam; and the lower
part is dark grayish brown, firm gravelly sandy loam. The
substratum to a depth of about 60 inches is grayish
brown gravelly loamy sand. In places the surface layer is
stony. In some areas bedrock is at a depth of 20 to 40
inches. In other areas the substratum is gravelly sand.

Permeability is moderate in the upper part of the -
profile, slow in the next part, and moderate or
moderately rapid in the lower part. Runoff is medium or
rapid. The available water capacity is low.

This soil is used as woodland. The equipment
limitation, the erosion hazard, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in operating
equipment. Roads can be designed so that they conform
to the topography. The grade should be kept as low as
possible. The number of suitable landing sites is minimal.
Landings can be established in small, nearly level areas,
if any are available, and in the nearly level adjacent
areas. The use of equipment is briefly restricted in spring
and in other excessively wet periods. When this soil is
wet, unsurfaced roads are slippery and ruts form easily.
Year-round logging roads should be graveled. Erosion
results from the concentration of runoff on skid trails, on
roads, in the tracks of wheeled equipment, and on
landings. Removing water with water bars, out-sloping or
in-sloping road surfaces, culverts, and drop structures,
building logging roads on the contour or on the gentler
slopes, and seeding logging roads, skid roads, and
landings after the trees are logged help to prevent
excessive soil loss.

Because of the firm layer in the lower part of the
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Northern hardwoods are the dominant
species on this soil. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

The woodland ordination symbol is 3R; the land
capability classification is VlIs; the Michigan soil
management group is 3a-af. The primary habitat type is
ATD.

16A—Croswell sand, 0 to 3 percent siopes. This
deep, nearly level, moderately well drained soil is on
broad plains and in small depressions. Individual areas
are irregular in shape and range from 5 to 490 acres.
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Typically, about 2 inches of black, partially
decomposed forest litter is at the surface. The surface
layer is black and pinkish gray sand about 6 inches thick.
The subsoil is dark brown, strong brown, and brown,
very friable and loose sand about 25 inches thick. The
substratum to a depth of about 60 inches is light brown,
mottled sand. In places the mottles are closer to the
surface.

Permeability is rapid. The seasonal high water table is
at a depth of about 2 to 3 feet in spring and in other
excessively wet periods. Runoff is very slow. The
available water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are seedling mortality and
plant competition. Because of droughtiness, seedling
losses can be as high as 25 to 50 percent. Planting
when the soil is moist can reduce these losses. Planting
containerized seedlings or special nursery stock also
reduces the seedling mortality rate. Undesirable plants
that invade clearcut areas can delay the establishment
of planted trees. Before the trees are planted, site
preparation by mechanical or chemical means generally
is needed to control the competing plants.

The woodland ordination symbol is 5S; the land
capability classification is IVs; the Michigan soil
management group 5a. The primary habitat type is TMV,
and the secondary habitat type is QAE.

17A—Au Gres sand, 0 to 3 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
broad plains and in depressional areas and
drainageways. Individual areas are irregularly shaped or
long and narrow and range from 5 to 270 acres.

Typically, the surface layer is very dark gray sand
about 3 inches thick. The subsurface layer is grayish
brown, mottled sand about 5 inches thick. The subsoil is
dark brown, reddish brown, and yellowish red, mottled,
very friable and loose sand about 18 inches thick. The
substratum to a depth of about 60 inches is reddish
brown and strong brown, mottled sand. In places the
mottles are farther from the surface.

Permeability is rapid. The seasonal high water table is
at a depth of 0.5 foot to 1.5 feet in spring and in other
excessively wet periods. Runoff is very slow. The
available water capacity is low.

This soil is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. Equipment can be used
only when the soil is relatively dry or has an adequate
snow cover or when the roads and landings are
sufficiently frozen. After the trees are cut, plant
competition can be expected to delay natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.
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The woodland ordination symbol is 6W; the land
capability classification is IVw; the Michigan soil
management group is 5b. The primary habitat type is
TMC, and the secondary habitat type is QAE.

18—Kinross mucky sand. This deep, nearly level,
poorly drained soil is in depressions and drainageways. It
is subject to ponding. Individual areas are long and
narrow, oval, or irregularly shaped and range from 5 to
860 acres.

Typically, the surface layer is black muck about 6
inches thick. The subsurface layer is about 6 inches of
light brownish gray, mottled sand and dark grayish brown
sand. The subsoil is dark reddish brown and reddish
brown, very friable and loose sand about 26 inches thick.
The substratum to a depth of about 60 inches is reddish
brown sand. In places the surface layer is mucky sand or
mucky silt loam 6 to 12 inches thick. In some areas the
subsoil is lighter colored.

Included with this soil in mapping are small areas of
the somewhat poorly drained Au Gres and very poorly
drained Dawson soils. Au Gres soils are on low knolls
and ridges. Dawson soils are at the slightly lower
elevations. Also included, on the south Baraga Plains,
are some areas where the water table is at the surface
the entire year. Included soils make up 10 to 15 percent
of the unit.

Permeability is rapid in the Kinross soil. The seasonal
high water table is near or above the surface in spring
and in other excessively wet periods. Runoff is very slow
or ponded. The available water capacity is low.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The soil is
wet from fall to spring and can be wet during other
periods. Equipment can be used only during dry summer
months and during winter months when the snow cover
is adequate. On year-round roads, roadfill and a gravel
base are needed. Culverts are needed to maintain the
natural drainage system. The number of suitable landing
sites is severely limited because of the wetness.

Because of the seasonal high water table, seedling
losses can be more than 50 percent and trees are
shallow rooted. Many trees may be blown down during
periods of high wind. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. After the trees are cut, plant competition
can be expected to delay or prevent natural regeneration
unless precautionary measures are applied. Special
harvest methods may be needed to control the
undesirable plants. Wetness, severe seedling mortality,
and plant competition hinder the establishment of
planted trees.

The woodland ordination symbol is 2W; the land
capability classification is Viw; the Michigan soil
management group is 5¢-a. The primary habitat type is
TMC, and the secondary habitat type is PCS.

Soil Survey

19—Dawson and Greenwood peats. These deep,
nearly level, very poorly drained soils are in swamps and
bogs. They are subject to ponding. Individual areas are
irregular in shape and range from 5 to 735 acres. Some
are made up of only one of these soils, and others are
made up of both soils. The two soils are used and
managed so similarly that separating them in mapping
was not practical.

Typically, the Dawson soil has a surface layer of dark
brown peat about 4 inches thick. The next 40 inches is
black and dark reddish brown muck. The substratum to a
depth of about 60 inches is dark yellowish brown sand.
In places it is gravelly fine sandy loam or gravelly loamy
sand.

Typically, the Greenwood soil has a surface layer of
yellowish brown peat about 10 inches thick. Below this
to a depth of about 60 inches is dark brown and dark
reddish brown mucky peat.

Permeability is moderately slow to moderately rapid in
the organic part of the Dawson soil and rapid in the
substratum. It is moderate or moderately rapid in the
Greenwood soil. The seasonal high water table is near
or above the surface of both soils in the spring. Runoff is
slow to ponded. The available water capacity is high.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Ordinary
crawler tractors or rubber-tired skidders generally cannot
be used on these soils. Equipment can be used during
periods in winter when access roads are frozen. Special
harvesting equipment is needed.

Because of the wetness and the organic surface layer,
the loss of natural seedlings is more than 50 percent.
Because of the wetness, the trees are shallow rooted.
Many may be blown down during periods of high wind.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. Many areas
are relatively open bogs. Most of the trees in these
areas grow near the edges of the bogs. After the trees
are cut, plant competition can be expected to delay or
prevent natural regeneration unless precautionary
measures are applied. Special harvest methods may be
needed to control the undesirable plants. Because of
wetness, severe seedling mortality, and plant
competition, trees are not planted on these soils.

The woodland ordination symbol is 2W; the land
capability classification is Vllw; the Michigan soil
management groups are M/4c-a and Mc-a. The primary
habitat type is PCS.

20—Carbondale and Tacoosh mucks. These deep,
nearly level, very poorly drained soils are in swamps and
depressions. They are subject to ponding. Individual
areas are irregular in shape and range from 5 to 4,850
acres. Some are made up of only one of these soils, and
others are made up of both soils. The two soils are used
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and managed so similarly that separating them in
mapping was not practical.

Typically, the Carbondale soil has a surface layer of
very dark brown muck about 8 inches thick. The next
layer is dark reddish brown and black muck. Below this
to a depth of about 60 inches is very dark brown mucky
peat.

Typically, the Tacoosh soil has a surface layer of dark
reddish brown muck about 8 inches thick. The next 23
inches is dark reddish brown mucky peat and black
muck. The upper part of the substratum is very dark gray
silt loam. The lower part to a depth of about 60 inches is
dark gray, mottled very fine sandy loam. In places the
substratum is sandy.

Permeability is moderately slow to moderately rapid in
the Carbondale soil. It is moderately slow to moderately
rapid in the mucky part of the Tacoosh soil and
moderate or moderately slow in the substratum. The
seasonal high water table is near or above the surface of
both soils in the spring. Runoff is very slow or ponded.
The available water capacity is high.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Ordinary
crawler tractors or rubber-tired skidders generally cannot
be used on these soils. Special harvesting equipment is
needed. Equipment can be used during periods in winter
when access roads are frozen.

Because of the wetness and the organic surface layer,
the loss of natural seedlings can be more than 50
percent. Because of the wetness, the trees are shallow
rooted. Many may be blown down during periods of high
wind. Windthrow can be minimized by harvest methods
that do not leave the remaining trees widely spaced.
After the trees are cut, plant competition can be
expected to prevent or delay natural regeneration unless
precautionary measures are applied. Special harvest
methods may be needed to control the undesirable
plants. Because of wetness, seedling mortality, and plant
competition, trees are not planted on these soils.

The woodland ordination symbol is 5W; the land
capability classification is Viw; the Michigan soil
management groups are Mc and M/3c. The primary
habitat type is TTS.

21B—Allouez gravelly coarse sandy loam, 0 to 6
percent slopes. This deep, nearly level and gently
sloping, well drained soil is on broad plains. Individual
areas are irregular in shape and range from 5 to 520
acres.

Typically, the surface layer is dark reddish brown
gravelly coarse sandy loam about 4 inches thick. The
subsoil is about 19 inches thick. It is dark reddish brown,
friable very gravelly coarse sandy loam in the upper part
and reddish brown, very friable very gravelly coarse sand
in the lower part. The substratum to a depth of about 60
inches is brown extremely gravelly coarse sand. In some
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areas a seasonal high water table is 3 to 4 feet from the
surface.

Permeability is moderately rapid in the upper part of
the profile and very rapid in the lower part. The available
water capacity is low. Runoff is very slow.

This soil is used as woodland. The major management
concern is plant competition. The equipment limitation is
slight, but trafficability may be briefly limited after
snowmelt and in other excessively wet periods, when
unsurfaced logging roads and skid roads are slippery
and ruts form easily. The substratum is a good source of
roadfill. Northern hardwoods are the dominant species
on this soil. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3A; the land
capability classification is Vls; the Michigan soil
management group is Ga. The primary habitat type is
AVO.

23B—Munising-Yalmer loamy sands, 1 to 8 percent
slopes. These deep, nearly level and gently sloping,
moderately well drained soils are on low knolls and
broad plains. Individual areas are irregular in shape and
range from 5 to 2,820 acres. They are 45 to 60 percent
Munising soil and 30 to 55 percent Yalmer soil. The two
soils occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, mottled, firm loamy
sand and pinkish gray and reddish brown, very firm
loamy sand and sandy loam; and the lower part is
reddish brown, friable sandy loam. The substratum to a
depth of about 80 inches is reddish brown sandy loam.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, mottled, firm and very firm loamy
fine sand and fine sandy loam; and the lower part is
reddish brown, firm fine sandy loam. The substratum to a
depth of about 70 inches is reddish brown fine sandy
loam.

Included with these soils in mapping are small areas of
the somewhat poorly drained Skanee and Assinins and
poorly drained Gay soils in depressions and
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drainageways. These included soils make up 5 to 10
percent of the unit.

Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. It is rapid in the upper part of the Yalmer soil,
slow in the next part, and moderate in the lower part. In
spring and in other excessively wet periods, a perched
seasonal high water table is at a depth of 1.0 to 2.0 feet

in the Munising soil and 1.5 to 2.0 feet in the Yalmer soil.

Runoff is slow on both soils. The available water
capacity is low.

Most areas of these soils are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The use of equipment is limited in spring and
in other excessively wet periods. The upper part of the
subsoil is saturated during these periods. Ruts form
easily if wheeled skidders are used when the soils are
wet. Deep ruts tend to restrict lateral drainage, result in
damage to tree roots, and alter soil structure. Equipment
should be used only when the soils are dry or have an
adequate snow cover. In some areas loose sand can
interfere with the traction of wheeled equipment during
dry periods. The best sites for landings are the nearly
level areas. Landings should be stabilized, so that they
can withstand repeated use of heavy equipment. On
year-round logging roads, a gravel base is needed.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent on the Yalmer soil. Planting
when the soil is moist can reduce these losses. Because
of the very firm layer in the middle part of the subsoil in
both soils, trees are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced.

Northern hardwoods are the dominant species on
these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

If these soils are used as hayland or pasture, the
major management concerns are compaction, the
seasonal high water table, and the low available water
capacity. Grassed waterways help to remove excess
water. Overgrazing or grazing when the soils are wet can
cause compaction and destroy forage plants. Proper
stocking rates, rotation grazing, and restricted grazing
during wet or excessively dry periods help to keep the
pasture in good condition.

The woodland ordination symbol assigned to the
Munising soil is 3W, and that assigned to the Yalmer soil
is 3D; the land capability classification is llie; the
Michigan soil management groups are 3a-af and 4a-af.

Soil Survey

The primary habitat type is TM, and the secondary
habitat type is ATD.

23D—Munising-Yalmer loamy sands, 8 to 15
percent slopes. These deep, gently rolling and rolling,
moderately well drained soils are on knolls, ridges, and
side slopes. Individual areas are irregular in shape and
range from 5 to 225 acres. They are 45 to 60 percent
Munising soil and 30 to 55 percent Yalmer soil. The two
soils occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, mottled, firm loamy
sand and pinkish gray and reddish brown, very firm
loamy sand and sandy loam; and the lower part is
reddish brown, friable sandy loam. The substratum to a
depth of about 80 inches is reddish brown sandy loam.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, mottled, firm and very firm loamy
fine sand and fine sandy loam; and the lower part is
reddish brown, firm fine sandy loam. The substratum to a
depth of about 70 inches is reddish brown fine sandy
loam.

Included with these soils in mapping are small areas of
the somewhat poorly drained Skanee and Assinins soils
in depressions and drainageways. These included soils
make up 3 to 7 percent of the unit.

Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. It is rapid in the upper part of the Yalmer soil,
slow in the next part, and moderate in the lower part. In
spring and in other excessively wet periods, a perched
seasonal high water table is at a depth of 1.0 to 2.0 feet
in the Munising soil and 1.5 to 2.0 feet in the Yalmer soil.
Runoff is slow on both soils. The available water
capacity is low.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is limited in spring and in other excessively
wet periods. The upper part of the subsoil is saturated
during these periods. Ruts form easily if wheeled
skidders are used when the soils are wet. Deep ruts tend
to restrict lateral drainage, result in damage to tree roots,
and alter soil structure. Equipment should be used only
when the soils are dry or have an adequate snow cover.
In some areas loose sand can interfere with the traction
of wheeled equipment during dry periods. The siope



Baraga County Area, Michigan

limits the selection of landing sites. Landings can be
established in small, nearly level areas, if any are
available, or in the nearly level adjacent areas. The
landings should be stabilized, so that they can withstand
repeated use of heavy equipment. On year-round logging
roads, a gravel base is needed.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent on the Yalmer soil. Planting
when the soil is moist can reduce these losses. Because
of the very firm layer in the middle part of the subsoil in
both soils, trees are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced.

Northern hardwoods are the dominant species on
these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol assigned to the
Munising soil is 3W, and that assigned to the Yalmer soil
is 3D; the land capability classification is IVe; the
Michigan soil management groups are 3a-af and 4a-af.
The primary habitat type is TM, and the secondary
habitat type is ATD.

24B—Munising loamy sand, dissected, 1 to 8
percent slopes. This deep, nearly level and gently
sloping, moderately well drained soil is in dissected
areas on uplands and side slopes where mainly parallel
ravines are 50 to 300 feet apart. The ravines are 5 to 30
feet deep and 10 to 75 feet wide and have strongly
sloping to very steep side slopes. The ravine bottoms
are 5 to 20 feet wide. Some have seasonal streams.
Individual areas are irregularly shaped or elongated and
range from 10 to 700 acres.

Typically, the surface layer is black loamy sand about
1 inch thick. The subsurface layer is pinkish gray loamy
sand about 8 inches thick. The subsoil is about 53
inches thick. The upper part is dark reddish brown and
reddish brown, friable sandy loam; the next part is
reddish brown, mottled, firm loamy sand and pinkish gray
and reddish brown, very firm loamy sand and sandy
loam; and the lower part is reddish brown, friable sandy
loam. The substratum to a depth of about 80 inches is
reddish brown sandy loam.

Included with this soil in mapping are areas of
somewhat poorly drained and poorly drained, sandy and
loamy soils on the ravine bottoms. These soils make up
3 to 5 percent of the unit.

Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. A perched seasonal high water table is at a
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depth of 1 to 2 feet in spring and in other excessively
wet periods. Runoff is medium on the side slopes of the
ravines and slow between the ravines. The available
water capacity is low.

This soil is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
restricted by the dissected landscape. Access is easiest
in the less sloping areas between the ravines, but the
use of equipment is restricted in these areas during
spring and other excessively wet periods. The upper part
of the subsoil is saturated during these periods. Ruts
form easily if wheeled skidders are used when the soil is
wet. Deep ruts tend to restrict lateral drainage, result in
damage to tree roots, and alter soil structure. Equipment
should be used only when the soil is dry or has an
adequate snow cover. On year-round logging roads, a
gravel base is needed. If the side slopes of the ravines
are disturbed, erosion is a moderate or severe hazard.
As a result, logging roads and skid roads should be
established in the less sloping areas between the
ravines or should be built diagonally across the side
slopes. The best sites for landings are the nearly level
areas between ravines or waterways.

Because of the firm layer in the middle part of the
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is llle; the Michigan soil
management group is 3a-af. The primary habitat type is
TM, and the secondary habitat type is ATD.

24D—Munising loamy sand, dissected, 8 to 35
percent slopes. This deep, moderately sloping to steep,
well drained soil is in dissected areas on uplands and
side slopes where mainly parallel ravines are 25 to 200
feet apart. The ravines are 5 to 30 feet deep and 30 to
70 feet wide and have moderately steep to very steep
side slopes. The ravine bottoms are 5 to 20 feet wide.
Some have seasonal streams. Individual areas are
irregular in shape and range from 5 to 220 acres.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, firm loamy sand
and pinkish gray and reddish brown, very firm loamy
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sand and sandy loam; and the lower part is reddish
brown, friable sandy loam. The substratum to a depth of
about 80 inches is reddish brown sandy loam.

Included with this soil in mapping are areas of
somewhat poorly drained and poorly drained, sandy and
loamy soils on the ravine bottoms. These soils make up
about 5 percent of the unit.

Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. The available water capacity is low. Runoff is
medium on the side slopes of the ravines and slow
between the ravines.

This soil is used as woodland. The equipment
limitation, the erosion hazard, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is restricted by the dissected landscape.
Access is easiest in the less sloping areas between the
ravines, but the use of equipment is briefly restricted in
these areas in spring and in other excessively wet
periods. When the soil is wet, unsurfaced logging roads
are slippery and ruts form easily. Year-round logging
roads should be graveled. The number of suitable
landing sites is limited because of the slope and the
ravines. A few of the gently sloping included areas can
be used as sites for landings.

If the steep side slopes of the ravines are disturbed,
erosion is a moderate or severe hazard. It results from
the concentration of runoff on skid trails, on logging
roads, and in the tracks of wheeled equipment. Building
the logging roads and skid roads in the less sloping
areas between the ravines or diagonally across the side
slopes minimizes erosion. Seeding roads, trails, and
landings after the trees are logged also helps to control
erosion.

Because of the firm layer in the middle part of the
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Because of the dissected landscape and
the steep side slopes of the ravines, site preparation and
tree planting by machine are difficult or impractical.
Species composition can generally be managed by
various cutting practices. Special harvest methods may
be needed to control plant competition.

The woodland ordination symbol is 3R; the land
capability classification is Vle; the Michigan soil
management group is 3a-af. The primary habitat type is
TM, and the secondary habitat type is ATD.

25A—Net silt loam, 0 to 3 percent slopes, stony.
This deep, nearly level, somewhat poorly drained soil is
in depressions and drainageways. Stones and smali
boulders are on the surface. They are typically 10 to 36
inches in diameter and are 3 to 10 feet apart. They are
round or semirounded. Individual areas are irregularly
shaped or elongated and range from 5 to 150 acres.

Soil Survey

Typically, the surface layer is very dark brown silt loam
about 3 inches thick. The subsurface layer is brown,
mottled gravelly silt loam about 3 inches thick. The
subsoil is about 33 inches thick. It is mottled. The upper
part is dark reddish brown, friable gravelly loam and dark
brown, friable gravelly silt loam; the next part is brown,
friable gravelly fine sandy loam; and the lower part is
dark grayish brown, firm gravelly sandy loam. The
substratum to a depth of about 60 inches is dark grayish
brown, mottled gravelly sandy loam.

Included with this soil in mapping are small areas of
the moderately well drained Champion and poorly
drained Witbeck soils, which make up 5 to 10 percent of
the unit. Champion soils are on low knolls. Witbeck soils
are in depressional areas and drainageways. Also
included are areas of very stony, extremely stony, or
bouldery Net soils and a few areas of rubble land, where
the entire surface is covered by stones. The rubble land
makes up about 1 percent of the unit.

Permeability is moderate in the upper part of the Net
soil, slow in the next part, and moderate or moderately
rapid in the lower part. The seasonal high water table is
at a depth of 0.5 foot to 1.5 feet in spring and in other
excessively wet periods. Runoff is slow. The available
water capacity is low.

This soil is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
restricted in late fall, in spring, and in other excessively
wet periods. The upper part of the subsoil is saturated
during these periods. Ruts form easily if wheeled
skidders are used when the soil is wet. Deep ruts tend to
restrict lateral drainage, result in damage to tree roots,
and alter soil structure. Equipment should be used only
when the soil is dry or has an adequate snow cover.
When the soil is wet, unsurfaced roads are slippery and
ruts form easily. On year-round logging roads, roadfill
and a gravel base are needed. Culverts are needed to
maintain the natural drainage system. Landing sites are
generally available only during the driest periods. The
small areas of included Champion soils in the slightly
higher landscape positions can be used as sites for
landings. In some areas the landings should be
stabilized, so that they can withstand repeated use of
heavy equipment. The large stones on the surface
reduce the operating speed of skidders and can damage
equipment.

Because of the firm layer in the lower part of the
subsoil and the seasonal high water table, trees on this
soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay or
prevent natural regeneration unless precautionary
measures are applied. Special harvest methods may be
needed to control the undesirable plants. If trees are
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planted, site preparation by mechanical or chemical
means is needed to control plant competition.

The woodland ordination symbol is 2X; the land
capability classification is Vllw; the Michigan soil
management group is 3b-af. The primary habitat type is
TMC, and the secondary habitat type is ATD.

26—Witbeck muck, very stony. This deep, nearly
level, poorly drained soil is in depressional areas and
drainageways (fig. 6). It is subject to ponding. Stones
and small boulders are on the surface. They are 10 to 36
inches in diameter and are 1 to 3 feet apart. They are
round or semirounded. Individual areas are irregularly
shaped or elongated and range from 5 to 350 acres.

Typically, the surface layer is biack muck about 6
inches thick. The subsurface layer is black silt loam
about 4 inches thick. The subsoil is gray, mottled, firm
fine sandy loam about 11 inches thick. The substratum
to a depth of about 60 inches is dark gray and brown,
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mottled very fine sandy loam and dark gray gravelly fine
sandy loam. In some places, the mucky surface layer is
7 to 12 inches thick. In other places, the surface is
extremely stony or bouldery. In some areas the
substratum is gravelly sand.

included with this soil in mapping are small areas of
the somewhat poorly drained Net soils on low knolls.
These soils make up 5 to 10 percent of the unit.

Permeability is moderate or moderately slow in the
Witbeck soil. The seasonal high water table is near or
above the surface in spring and in other excessively wet
periods. Runoff is very slow or ponded. The available
water capacity is moderate.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The soil is
usually wet from fall to spring and can be wet during
other periods. Ruts form easily if wheeled skidders are
used during these periods. Deep ruts tend to restrict

Figure 6.—An area of Witbeck muck, very stony, in a drainageway between two low ridges.
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lateral drainage, result in damage to tree roots, and alter
soil structure. Equipment should be used only during dry
summer months and during winter months when the
snow cover is adequate. On year-round logging roads,
roadfill and gravel are needed. Culverts are needed to
maintain the natural drainage system. Because of the
stones and boulders on the surface, wheeled skidders
with a high clearance should be operated at a reduced
speed over carefully chosen routes. The number of
suitable landing sites is severely limited because of the
wetness and the large stones.

Because of the wetness, seedling losses can be more
than 50 percent and trees are shallow rooted. Many
trees may be blown down during periods of high wind.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay or
prevent natural regeneration unless precautionary
measures are applied. Special harvest methods may be
needed to control the undesirable plants. Trees are not
planted on this soil because of the stoniness and the
wetness.

The woodland ordination symbol is 3X; the land
capability classification is Vllw; the Michigan soil
management group is 3c. The primary habitat type is
TMC, and the secondary habitat type is TTS.

27B—Munising loamy sand, 1 to 8 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on small knolls, broad plains, and
long side slopes. Individual areas are irregular in shape
and range from 5 to 1,150 acres.

Typically, the surface layer is black loamy sand about
1 inch thick. The subsurface layer is pinkish gray loamy
sand about 8 inches thick. The subsoil is about 53
inches thick. The upper part is dark reddish brown and
reddish brown, friable sandy loam; the next part is
reddish brown, mottled, firm loamy sand and pinkish gray
and reddish brown, very firm loamy sand and sandy
loam; and the lower part is reddish brown, friable sandy
loam. The substratum to a depth of about 80 inches is
reddish brown sandy loam. In some places sandstone
bedrock is at a depth of 30 to 40 inches. In other places
the firm or very firm layer is within a depth of 15 inches
or does not occur. In some areas the upper part of the
subsoil is loamy sand. In a few areas the substratum is
sandy.

Included with this soil in mapping are small areas of
the somewhat poorly drained Skanee soils in
depressions and drainageways. These soils make up 3
to 7 percent of the unit.

Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. A perched seasonal high water table is at a
depth of 1 to 2 feet in spring and in other excessively
wet periods. Runoff is slow. The available water capacity
is low.

Soil Survey

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The use of equipment is restricted in spring and in other
excessively wet periods. The upper part of the subsoil is
saturated during these periods. The degree of saturation
generally is higher on the lower parts of the slopes. Ruts
form easily if wheeled skidders are used when the soil is
wet (fig. 7). Deep ruts tend to restrict lateral drainage,
alter soil structure, and result in damage to tree roots.
Equipment should be used only when the soil is dry or
has an adequate snow cover. On year-round logging
roads, a gravel base is needed. The best sites for
landings are the nearly level areas.

Because of the firm layer in the middle part of the
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely space. Northern hardwoods are the dominant
species on this soil. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

This soil is fairly well suited to cropland. The major
management concerns are water erosion, seasonal
wetness, and the organic matter content. Cover crops,
close-growing crops, and grassed waterways reduce the
runoff rate and thus help to control erosion. Returning
crop residue to the soil, applying a system of
conservation tillage, and adding organic material
increase the organic matter content and conserve
moisture.

This soil is fairly well suited to pasture and hay. The
major management concerns are the seasonal high
water, the low available water capacity, and compaction.
Grassed waterways help to remove surface water.
Overgrazing or grazing when the soil is wet can cause
compaction and destroy forage plants. Proper stocking
rates, rotation grazing, and restricted grazing during wet
or excessively dry periods help to keep the pasture in
good condition.

The woodland ordination symbol is 3W; the land
capability classification is lle; the Michigan soil
management group is 3a-af. The primary habitat type is
TM, and the secondary habitat type is ATD.

29D—Grayling-Kinross complex, 0 to 15 percent
slopes. These deep soils are on plains. The gently
rolling and rolling, excessively drained Grayling soil is on
dunes and low ridges. The nearly level, poorly drained
Kinross soil is in swales and depressions. It is subject to
ponding. Individual areas are irregular in shape and
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Figure 7.—Skidder tracks in an area of Munising loamy sand, 1 to 8 percent slopes.

range from 570 to 660 acres. They are about 50 to 60
percent Grayling soil and 30 to 40 percent Kinross soil.
The two soils occur as areas so intricately mixed or so
small that separating them in mapping was not practical.

Typically, the Grayling soil has a surface layer of black
sand ahout 2 inches thick. The subsoil is reddish brown
and brown, very friable and loose sand about 31 inches
thick. The substratum to a depth of about 60 inches is
light brown sand.

Typically, the Kinross soil has a surface layer of black
muck about 6 inches thick. The subsurface layer is about
6 inches of light brownish gray, mottled sand and dark
grayish brown sand. The subsoil is dark reddish brown
and reddish brown, very friable and loose sand about 26
inches thick. The substratum to a depth of about 60
inches is reddish brown sand.

Included with these soils in mapping are small areas of
the somewhat poorly drained Au Gres and moderately
well drained Croswell soils. These soils occur as narrow
strips between the Grayling and Kinross soils. Also
included are small areas of Histosols, Aquents, and

water on the lowest parts of the landscape. Included
areas make up about 15 percent of the unit.

Permeability is rapid in the Grayling and Kinross soils.
The Kinross soil has a seasonal high water table near or
above the surface in spring and in other excessively wet
periods. Runoff is very slow on the Grayling soil and very
slow or ponded on the Kinross soil. The available water
capacity is low in both soils.

Nearly all areas of these soils are used as woodland.
A few small areas are managed as food plots for geese.
The concerns in managing woodland are the equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition. The Kinross soil is wet from fall to
spring and can be wet during other periods. Equipment
should be used only during dry summer months and
during winter months when the snow cover is adequate.
The best sites for landings are nearly level areas of
Grayling soils, if any are available, and the included
Croswell soils in areas between the Grayling and Kinross
soils. Because of the loose sand, logging roads should
be stabilized.
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Seedling losses can be more than 50 percent because
of droughtiness in the Grayling soil and wetness in the
Kinross soil. On the Grayling soil, these losses can be
reduced by planting when the soil is moist and by
selecting containerized seedlings or special nursery
stock for planting. Trees generally are not planted on the
Kinross soil because of wetness and plant competition.
Because of the wetness, trees on this soil are shallow
rooted. Many may be blown down during periods of high
wind. Windthrow can be minimized by harvest methods
that do not leave the remaining trees widely spaced.
After trees are cut, plant competition can be expected to
delay or prevent natural regeneration on the Kinross soil
unless precautionary measures are applied. Special
harvest methods may be needed to control the
undesirable plants.

The woodland ordination symbol assigned to the
Grayling soil is 5S, and that assigned to the Kinross soil
is 2W; the land capability classification is Vlis; the
Michigan soil management groups are 5.7a and 5c-a.
The primary habitat type is AQVac, and the secondary
habitat type is PCS.

30B-—Kalkaska sand, 0 to 8 percent slopes. This
deep, nearly level and gently sloping, somewhat
excessively drained soil is on low knolls and broad
plains. Individual areas are irregular in shape and range
from 5 to 250 acres.

Typically, about 1 inch of dark reddish brown, partially
decomposed forest litter is at the surface. The surface
layer is very dark gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 7 inches
thick. The subsoil is dark reddish brown, yellowish red,
and strong brown, very friable sand about 24 inches
thick. The substratum to a depth of about 60 inches is
light brown sand. In places the upper part of the subsoil
is dark brown. In some areas layers of gravelly sand are
in the substratum. In a few areas loamy or silty material
is below a depth of 40 inches.

Included with this soil in mapping are small areas of
the moderately well drained Croswell soils in
depressions. These soils make up about 3 percent of the
unit.

Permeability is rapid in the Kalkaska soil. The available
water capacity is low. Runoff is siow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. The best sites for landings are the nearly level
areas. Because of droughtiness, seedling losses can be
as high as 25 to 50 percent. Planting when the soil is
moist can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate.
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Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is 1Vs; the Michigan soil
management group is 5a. The primary habitat type is
TM, and the secondary habitat type is ATD.

30D—Kalkaska sand, 8 to 15 percent slopes. This
deep, gently rolling and rolling, somewhat excessively
drained soil is on knolls and side slopes. Individual areas
are irregular in shape and range from 5 to 270 acres.

Typically, about 1 inch of dark reddish brown, partially
decomposed forest litter is at the surface. The surface
layer is very dark gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 7 inches
thick. The subsoil is dark reddish brown, yellowish red,
and strong brown, very friable sand about 24 inches
thick. The substratum to a depth of about 60 inches is
light brown sand. In places the upper part of the subsoil
is dark brown. In some areas the soil is gravelly sand
throughout.

Included with this soil in mapping are small areas of
the well drained Keweenaw soils. These soils are slightly
less droughty than the Kalkaska soil. They are in
landscape positions similar to those of the Kalkaska soil.
They make up about 8 percent of the unit.

Permeability is rapid in the Kalkaska soil. The available
water capacity is low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Landings
can be established in small, nearly level areas, if any are
available. Because of droughtiness, seedling losses can
be as high as 25 to 50 percent. Planting when the soil is
moist can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is Vis; the Michigan soil
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management group is 5a. The primary habitat type is
TM, and the secondary habitat type is ATD.

30E—Kalkaska sand, 15 to 35 percent slopes. This
deep, hilly and steep, somewhat excessively drained soil
is on hills and side slopes. Individual areas are irregularly
shaped or elongated and range from 5 to 615 acres.

Typically, about 1 inch of dark reddish brown, partially
decomposed forest litter is at the surface. The surface
layer is very dark gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 7 inches
thick. The subsoil is dark reddish brown, yellowish red,
and strong brown, very friable sand about 24 inches
thick. The substratum to a depth of about 60 inches is
light brown sand. In places the soil is fine sand or
gravelly sand throughout.

Permeability is rapid. The available water capacity is
low. Runoff is slow or medium.

This soil is used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. The slope
and the loose sand can interfere with the traction of
wheeled equipment. The slope also limits the selection
of sites for logging roads and landings. Logging roads
and skid roads can be designed so that they conform to
the topography. The grade should be kept as low as
possible. The number of sites suitable for landings is
very limited. Landings can be established in small, nearly
level areas, if any are available. Erosion results from the
concentration of runoff on skid roads, on logging roads,
in the tracks of wheeled equipment, and on landings.
Removing water with water bars, out-sloping or in-sloping
road surfaces, culverts, and drop structures helps to
prevent excessive soil loss. Because of droughtiness,
seedling losses can be as high as 25 to 50 percent.
Planting when the soil is moist can reduce these losses.
Planting containerized seedlings or special nursery stock
also reduces the seedling mortality rate.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed. The
slope hinders site preparation and tree planting.

The woodland ordination symbol is 3R; the land
capability classification is Vlls; the Michigan soil
management group is 5a. The primary habitat type is
TM, and the secondary habitat type is ATD.

30F—Kalkaska sand, 35 to 70 percent slopes. This
deep, very steep, somewhat excessively drained soil is
on side slopes. Individual areas are irregularly shaped or
elongated and range from 20 to 85 acres.
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Typically, about 1 inch of dark reddish brown, partially
decomposed forest litter is at the surface. The surface
layer is very dark gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 7 inches
thick. The subsoil is dark reddish brown, yellowish red,
and strong brown, very friable sand about 24 inches
thick. The substratum to a depth of about 60 inches is
light brown sand. In places the soil is fine sand or
gravelly sand throughout.

Permeability is rapid. The available water capacity is
low. Runoff is slow or medium.

This soil is used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. Ordinary
crawler tractors and rubber-tired skidders cannot be
operated safely on these slopes. Special logging
methods, such as yarding the logs with a cable, may be
needed. The loose sand and the very steep slope can
interfere with the traction of wheeled equipment.
Because of the erosion hazard, logging roads and skid
trails should be built on the contour and water should be
removed with water bars, out-sloping or in-sloping road
surfaces, culverts, and drop structures. Because of
droughtiness, seedling losses can be as high as 25 to 50
percent, especially on southern exposures.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed. The
slope seriously hinders site preparation and tree planting.

The woodland ordination symbol is 3R; the land
capability classification is VlIs; the Michigan soil
management group is 5a. The primary habitat type is
TM, and the secondary habitat type is ATD.

31B—Kallio cobbly silt loam, 1 to 8 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on low knolls and broad plains.
Individual areas are irregular in shape and range from 5
to 2,040 acres.

Typically, the surface layer is dark reddish brown
cobbly silt loam about 2 inches thick. The subsurface
layer is reddish gray cobbly silt loam about 3 inches
thick. The subsoil is about 47 inches thick. The upper
part is dark reddish brown and reddish brown, friable silt
loam; the next part is brown, extremely firm fine sandy
loam and brown and dark reddish gray, very firm silt
loam; and the lower part is dark reddish gray, firm
gravelly loam. The substratum to a depth of about 60
inches is dark reddish gray gravelly loam. In places the
lower part of the subsoil and the substratum are gravelly
fine sandy loam.
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Included with this soil in mapping are small areas of
the well drained Watton and somewhat poorly drained
Alstad soils. Watton soils do not have a seasonal high
water table. Included soils make up 5 to 10 percent of
the unit.

Permeability is moderate in the upper part of the Kallio
soil, slow in the next part, and moderately slow in the
lower part. A perched seasonal high water table is at a
depth of 0.5 foot to 1.5 feet in spring and in other
excessively wet periods. Runoff is siow. The available
water capacity is low.

Most areas of this soil are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The use of equipment is restricted in spring
and in other excessively wet periods. The upper part of
. the subsoil is saturated during these periods. The degree
of saturation generally is higher on the lower part of the
slopes. Ruts form easily if wheeled skidders are used
during wet periods. Deep ruts tend to restrict lateral
drainage, result in damage to tree roots, and alter soil
structure. Also, they can result in a change in species
composition and reduce yields. Equipment should be
used only when the soil is dry or has an adequate snow
cover. Year-round logging roads should be graveled. The
best sites for landings are the nearly level areas.

Because of droughtiness, seedling losses can be 25 to
50 percent. Because of the extremely firm layer in the
middle part of the subsoil, trees on this soil are shallow
rooted. Some may be blown down during periods of high
wind and excessive wetness. Windthrow can be
minimized by harvest methods that do not leave the
remaining trees widely spaced. Northern hardwoods are
the dominant species on this soil. Species composition
can be managed by various cutting practices.
Undesirable plants that invade clearcut areas can delay
or prevent the establishment of desirable species. If
trees are planted, site preparation by mechanical or
chemical means is needed to control the competing
vegetation. Subsequent control of the invasion and
growth of hardwoods may be needed.

The woodland ordination symbol is 3W; the land
capability classification is Vls; the Michigan soil
management group is 3/2a-f. The primary habitat type is
ATD.

31D—Kallio cobbly silt loam, 8 to 20 percent
slopes. This deep, gently rolling to hilly, moderately well
drained soil is on knolls and ridges. Individual areas are
irregular in shape and range from 5 to 80 acres.

Typically, the surface layer is dark reddish brown
cobbly silt loam about 2 inches thick. The subsurface
layer is reddish gray cobbly silt loam about 3 inches
thick. The subsoil is about 47 inches thick. The upper
part is dark reddish brown and reddish brown, friable silt
loam; the next part is brown, extremely firm fine sandy
loam and brown and dark reddish gray, very firm siit
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loam; and the lower part is dark reddish gray, firm
gravelly loam. The substratum to a depth of about 60
inches is dark reddish gray gravelly loam. In places the
lower part of the subsoil and the substratum are gravelly
fine sandy loam.

included with this soil in mapping are small areas of
the well drained Watton soils. These soils do not have a
seasonal high water table. They are in landscape
positions similar to those of the Kallio soil. They make up
about 5 percent of the unit.

Permeability is moderate in the upper part of the Kallio
soil, slow in the next part, and moderately slow in the
lower part. A perched seasonal high water table is at a
depth of 0.5 foot to 1.5 feet in spring and in other
excessively wet periods. Runoff is slow. The available
water capacity is low.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is restricted in spring and in other excessively
wet periods. The upper part of the subsoil is saturated
during these periods. The degree of saturation generally
is higher on the lower part of the slopes. Small flats or
benches remain wet for longer periods than the more
sloping areas. Ruts form easily if wheeled skidders are
used during wet periods. Deep ruts tend to restrict lateral
drainage, result in damage to tree roots, and alter soil
structure. Equipment should be used only when the soil
is dry or has an adequate snow cover. Year-round
logging roads should be graveled. The slope limits the
number of suitable landing sites. Landings can be
established in small, nearly level areas, if any are
available, and in the nearly level adjacent areas.

Because of droughtiness, seedling losses can be 25 to
50 percent. Because of the extremely firm layer in the
middle part of the subsoil, trees on this soil are shallow
rooted. Some may be blown down during periods of high
wind and excessive wetness. Windthrow can be
minimized by harvest methods that do not leave the
remaining trees widely spaced. Northern hardwoods are
the dominant species on this soil. Species composition
can be managed by various cutting practices.
Undesirable plants that invade clearcut areas can delay
or prevent the establishment of desirable species. If
trees are planted, site preparation by mechanical or
chemical means is needed to control the competing
vegetation. Subsequent control of the invasion and
growth of hardwoods may be needed.

The woodland ordination symbol is 3W; the land
capability classification is Vis; the Michigan soil
management group is 3/2a-f. The primary habitat type is
ATD.

32A—Kinross-Croswell complex, 0 to 3 percent
slopes. These deep, nearly level soils are on broad
plains. The poorly drained Kinross soil is in depressions.
It is subject to ponding. The moderately well drained
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Croswell soail is on low knolls. Individual areas are
irregular in shape and range from 10 to 1,200 acres.
They are 45 to 70 percent Kinross soil and 20 to 50
percent Croswell soil. The two soils occur as areas so
intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Kinross soil has a surface layer of black
muck about 6 inches thick. The subsurface layer is about
6 inches of light brownish gray, mottled sand and dark
grayish brown sand. The subsoil is dark reddish brown
and reddish brown, very friable and loose sand about 26
inches thick. The substratum to a depth of about 60
inches is reddish brown sand.

Typically, the Croswell soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is black and pinkish gray sand about 6
inches thick. The subsoil is dark brown and brown, very
friable and loose sand about 25 inches thick. The
substratum to a depth of about 60 inches is light brown,
mottled sand. In places the mottles are closer to the
surface.

Included with these soils in mapping are small areas of
the very poorly drained Dawson soils in the slightly lower
positions on the landscape. Also included are small
areas of the somewhat poorly drained Au Gres soils.
These soils are in areas between the Kinross and
Croswell soils. Included soils make up about 5 to 10
percent of the unit.

Permeability is rapid in the Kinross and Croswell soils.
The available water capacity is low. In spring and in
other excessively wet periods, the seasonal high water
table is near or above the surface of the Kinross soil and
is at a depth of 2 to 3 feet in the Croswell soil.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The
Kinross soil is usually wet from fall to spring and can be
wet during other periods. Equipment should be used only
during dry summer months and during winter months
when the snow cover is adequate. On roads in areas of
the Kinross soil, roadfill and gravel are needed. Culverts
are needed to maintain the natural drainage system.

Seedling losses can be as high as 25 to 50 percent on
the Croswell soil because of droughtiness and can be
more than 50 percent on the Kinross soil because of
wetness. Trees generally are not planted on the Kinross
soil because of the wetness and plant competition. In
areas of the Croswell soil, planting when the soil is moist
and selecting special nursery stock for planting can
reduce the seedling mortality rate. Because of the
seasonal high water table, trees on the Kinross soil are
shallow rooted. Many may be blown down during periods
of high wind. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Before trees are planted on the Croswell soil,
site preparation by mechanical or chemical means
generally is needed to control plant competition.
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The woodland ordination symbol assigned to the
Kinross soil is 2W, and that assigned to the Croswell soil
is 5S; the land capability classification is Viw; the
Michigan soil management groups are 5c-a and 5a. The
primary habitat type is PCS, and the secondary habitat
type is QAE.

33—Histosols and Aquents, ponded. These nearly
level, very poorly drained soils are in depressions and
along streams and the edges of lakes. The soils have a
high water table at or above the surface throughout the
year. The Histosols are organic, and the Aquents are
sandy or loamy. Individual areas are irregularly shaped or
oval and range from 5 to 400 acres. Some are made up
entirely of either Histosols or Aquents, and others are
made up of both soils.

Included with these soils in mapping are small areas of
open water. These areas make up less than 20 percent
of the unit. ‘

Most of the acreage is marsh. The vegetation is mainly
cattails, reeds, and grasses. Clumps of trees and shrubs
are along the edges of the mapped areas. These soils
provide habitat for waterfowl, beavers, muskrats, and
other animals that prefer a wetland environment. They
are generally unsuited to most other uses.

No interpretive groups are assigned.

34B—Ontonagon silt loam, 1 to 6 percent slopes.
This deep, nearly level and gently sloping, well drained
soil is on broad plains. Individual areas are irregular in
shape and range from 5 to 565 acres.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The subsoil is about 27 inches
thick. The upper part is dark reddish brown, firm clay
mixed with silty clay loam, and the lower part is reddish
brown, firm clay. The substratum to a depth of about 60
inches is reddish brown silty clay. In places sandy or
loamy material is below a depth of 50 inches. In some
areas the soil has stratified silt, silt loam, and silty clay
loam in the subsoil and substratum.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rudyard soils in
depressions and drainageways. These soils make up
about 8 percent of the unit.

Permeability is very slow in the Ontonagon soil. The
available water capacity is moderate. Runoff is slow in
wooded areas and moderate in cultivated areas.

Some areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The very slow permeability and sticky and plastic
qualities of the subsoil limit the use of equipment in
spring and in other excessively wet periods. Operating
equipment during wet periods can result in compaction
and damage to tree roots. When the soil is wet,
unsurfaced roads and landings are slippery and ruts form
easily. Year-round logging roads should be graveled.



34

Because of droughtiness, seedling losses can be 25 to
50 percent. Because of the firm subsoil, trees on this soil
are shallow rooted. Some may be blown down during
periods of high wind and excessive wetness. Windthrow
can be minimized by harvest methods that do not leave
the remaining trees widely spaced. Species composition
can be managed by various cutting practices.
Undesirable plants that invade clearcut areas can delay
or prevent the establishment of desirable species. If
trees are planted, site preparation by mechanical or
chemical means is needed to control the competing
vegetation. Subsequent control of the invasion and
growth of hardwoods may be needed.

Some areas are used as cropland. This soil is fairly
well suited to cultivated crops. The major management
concerns are water erosion, the organic matter content,
and tilth. Cover crops, close-growing crops, and grassed
waterways help to control runoff and erosion. Working
the soil when it is wet results in compaction and the
formation of clods. Returning crop residue to the soil,
applying a system of conservation tillage, and adding
organic material improve tilth and increase the content of
organic matter.

Most areas are used as pasture and hayland. This soil
is well suited to these uses. Preventing excessive
compaction is the major management concern.
Overgrazing or grazing when the soil is wet can cause
compaction and destroy forage plants. Proper stocking
rates, rotation grazing or strip grazing, and restricted
grazing during wet periods help to keep the pasture in
good condition.

The woodland ordination symbol is 2C; the land
capability classification is llle; the Michigan soil
management group is 0a. The primary habitat type is
TM, and the secondary habitat type is ATD.

35A—Rudyard silty clay loam, 0 to 2 percent
slopes. This deep, nearly level, somewhat poorly
drained soil is on broad plains. Individual areas are
irregular in shape and range from 5 to 100 acres.

Typically, the surface layer is dark brown silty clay
loam about 8 inches thick. The next 8 inches is reddish
brown, mottled silty clay loam mixed with clay. The
subsoil is reddish brown, firm clay about 22 inches thick.
It is mottled in the upper part. The substratum to a depth
of about 70 inches is reddish brown clay and silty clay.
In places sandy loam or stratified silt loam and silty clay
loam are in the substratum.

Included with this soil in mapping are small areas of
the well drained Ontonagon and poorly drained Pickford
soils. Ontonagon soils are in the slightly higher positions
on the landscape. Pickford soils are in depressions and
drainageways. Included soils make up 5 to 10 percent of
the unit.

Permeability is very slow in the Rudyard soil. The
available water capacity is moderate. The seasonal high
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water table is at a depth of 0.5 foot to 1.5 feet in spring
and in other excessively wet periods. Runoff is slow.

Some areas of this soil are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The wetness and the sticky and plastic
qualities of the subsoil limit the use of equipment in fall
and spring and in other excessively wet periods.
Operating equipment during wet periods can result in
compaction and damage to tree roots. Equipment should
be used only when the soil is dry or has an adequate
snow cover. When the soil is wet, unsurfaced roads are
slippery and ruts form easily. Year-round logging roads
should be graveled and should be drained by culverts. In
some areas landings should be stabilized, so that they
can withstand repeated use of heavy equipment. The
small included areas of Ontonagon soils in the slightly
higher landscape positions can be used as sites for
landings.

Seedling losses can be as high as 25 to 50 percent.
Special site preparation, such as bedding or drainage
measures, can reduce the seedling mortality rate.
Because of the seasonal high water table and the firm
subsoil, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. After trees are cut, plant competition can
be expected to delay regeneration unless precautionary
measures are applied. Special harvest methods and site
preparation may be needed to control the undesirable
plants.

Most areas are used as cropland, hayland, or pasture.
This sail is fairly well suited to cultivated crops and is
well suited to hay and pasture. The major management
concerns are wetness, tilth, the organic matter content,
and compaction. Working the soil when it is wet results
in compaction and the formation of clods. Grassed
drainageways provide an adequate means of removing
surface water. Returning crop residue to the soil,
applying a system of conservation tillage, and adding
organic matter improve tilth and increase the content of
organic matter.

In the areas used as pasture, overgrazing and grazing
when this soil is wet can cause compaction and destroy
forage plants. Proper stocking rates, rotation grazing or
strip grazing, and restricted grazing during wet periods
help to keep the pasture in good condition.

The woodland ordination symbol is 6W; the land
capability classification is Illw; the Michigan soil
management group is Ob. The primary habitat type is
TMC, and the secondary habitat type is ATD.

36A—Skanee loamy sand, 0 to 3 percent siopes.
This deep, nearly level, somewhat poorly drained soil is
in depressions and drainageways on broad plains.
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Individual areas are irregular in shape and range from 5
to 390 acres.

Typically, the surface layer is black loamy sand about
4 inches thick. The subsurface layer is reddish gray,
mottied loamy sand about 4 inches thick. The subsoil is
about 22 inches thick. The upper part is dark brown,
mottled, friable sandy loam, and the lower part is reddish
brown, mottled, firm sandy loam mixed with loamy sand.
The substratum to a depth of about 60 inches is reddish
brown sandy loam. In places the upper part of the
subsoil is loamy sand.

Included with this soil in mapping are small areas of
the moderately well drained Munising and poorly drained
Gay soils. Munising soils are on small knolls. Gay soils
are in depressional areas. Included soils make up 10 to
15 percent of the unit.

Permeability is slow in the middle part of the Skanee
soil and moderate in the rest of the profile. The seasonal
high water table is at a depth of 0.5 foot to 1.5 feet in
spring and in other excessively wet periods. Runoff is
slow. The available water capacity is low.

Most areas of this soil are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The use of equipment is restricted by wetness
in late fall, in spring, and in other excessively wet
periods. The upper part of the subsoil is saturated during
these periods. When the soil is wet, unsurfaced roads
are slippery and ruts form easily. Deep ruts can result in
damage to tree roots and restrict lateral drainage.
Equipment should be used only when the soil is dry or
has an adequate snow cover. Year-round logging roads
should be graveled. Culverts are needed to maintain the
natural drainage system. In some areas landings should
be stabilized, so that they can withstand repeated use of
heavy equipment. The small areas of included Munising
soils in the slightly higher landscape positions can be
used as landing sites.

Seedling losses can be as high as 25 to 50 percent
because water is perched on the firm layer in the subsoil
during wet periods and because the surface layer is
droughty during dry periods. Timely planting and
selection of special planting stock can reduce these
losses. In some areas bedding also reduces the seedling
mortality rate. Because of the firm layer in the lower part
of the subsoil and the water table, trees on this soil are
shallow rooted. Some may be blown down during
periods of high wind and excessive wetness. Windthrow
can be minimized by harvest methods that do not leave
the remaining trees widely spaced. After trees are cut,
plant competition can be expected to delay natural
regeneration unless precautionary measures are applied.
Special harvest measures and site preparation may be
needed to control the undesirable plants.

The woodland ordination symbol is 3W; the land
capability classification is llw; the Michigan soil
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management group is 3b-af. The primary habitat type is
ATD, and the secondary habitat type is TMC.

37—Pickford mucky silt loam. This deep, nearly
level, poorly drained soil is in depressions. It is subject to
ponding. Individual areas are irregular in shape and
range from 5 to 40 acres.

Typically, the surface layer is dark reddish brown
mucky silt loam about 6 inches thick. The subsurface
layer is grayish brown, mottled silty clay loam about 3
inches thick. The subsoil is about 19 inches thick. The
upper part is reddish brown, mottled, firm silty clay loam,
and the lower part is reddish brown, firm silty clay. The
substratum to a depth of about 60 inches is reddish
brown silty clay.

Permeability is very slow. The available water capacity
is moderate. The seasonal high water table is near or
above the surface in spring and in other excessively wet
periods. Runoff is very slow or ponded.

Most areas of this soil are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The soil is usually wet from fall to spring and
can be wet during other periods. Equipment can be used
only during dry summer months and during winter
months when the snow cover is adequate. Ruts form
easily if wheeled skidders are used when the soil is wet.
On year-round logging roads, roadfill and gravel are
needed. Culverts are needed to maintain the natural
drainage system. The number of suitable landing sites is
severely limited because of the wetness.

Because of the wetness, seedling losses can be as
high as 25 to 50 percent and trees are shallow rooted.
Many trees may be blown down during periods of high
wind. Windthrow can be minimized by harvest methods
that do not leave the remaining trees widely spaced.
After trees are cut, plant competition can be expected to
prevent or delay natural regeneration unless
precautionary measures are applied. Special harvesting
methods may be needed to control the undesirable
plants. Trees generally are not planted on this soil
because of the wetness and plant competition.

The woodland ordination symbol is 6W; the land
capability classification is lliw; the Michigan soil
management group is 1¢. The primary habitat type is Fl,
and the secondary habitat type is TTS.

38B—Froberg silt loam, 1 to 6 percent slopes. This
deep, nearly level and gently sloping, well drained soil is
on broad plains. Individual areas are irregular in shape
and range from 5 to 310 acres.

Typically, the surface layer is reddish brown silt loam
about 5 inches thick. The subsurface layer is reddish
gray silt loam about 2 inches thick. The subsoil is
reddish brown, firm silty clay about 21 inches thick. The
substratum to a depth of about 60 inches is reddish
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brown sandy loam. In places it is silty clay or stratified
silt, silt loam, or silty clay loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rudyard and moderately
well drained Munising soils. Munising soils are more
droughty than the Froberg soil. They are in landscape
positions similar to those of the Froberg soil. Rudyard
soils are in depressions. Included soils make up 5 to 10
percent of the unit.

Permeability is very slow in the upper part of the
Froberg soil and moderate or moderately slow in the
lower part. The available water capacity is moderate.
Runoff is slow in wooded areas and moderate in
cultivated areas.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The sticky and plastic qualities of the subsoil limit the
use of equipment in spring and in other excessively wet
periods. Ruts form easily if wheeled skidders are used
during these periods. Deep ruts tend to restrict lateral
drainage, result in damage to tree roots, and alter soil
structure. When the soil is wet, unsurfaced roads and
landings are slippery and ruts form easily. Year-round
logging roads should be graveled.

Because of the firm subsoil, trees on this soil are
shallow rooted. Some may be blown down during
periods of high wind and excessive wetness. Windthrow
can be minimized by harvest methods that do not leave
the remaining trees widely spaced. Northern hardwoods
are the dominant species on this soil. Species
composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Some areas are used as cropland. This soil is fairly
well suited to cultivated crops. The major management
concerns are water erosion, the organic matter content,
and tilth. Cover crops, close-growing crops, and grassed
waterways help to control runoff and erosion. Working
the soil when it is wet results in compaction and the
formation of clods. Returning crop residue to the sail,
applying a system of conservation tillage, and adding
organic material improve tilth and increase the content of
organic matter.

Some areas are used as pasture or hayland. This soil
is well suited to these uses. Preventing excessive
compaction is the major management concern.
Overgrazing or grazing when the soil is wet can cause
compaction and destroy forage plants. Proper stocking
rates, rotation grazing or strip grazing, and restricted
grazing during wet periods help to keep the pasture in
good condition.

Soil Survey

The woodland ordination symbol is 3C; the land
capability classification is Ilie; the Michigan soil
management group is 1a. The primary habitat type is
ATD.

39B—Munising-Skanee loamy sands, 0 to 6 percent
slopes. These deep soils are on broad plains. The
nearly level and undulating, moderately weli drained
Munising soil is on low knolls. The nearly level,
somewhat poorly drained Skanee soil is in depressional
areas and waterways. Individual areas are irregular in
shape and range from 10 to 4,200 acres. They are 45 to
70 percent Munising soil and 25 to 50 percent Skanee
soil. The two soils occur as areas so intricately mixed or
so small that separating them in mapping was not
practical.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, mottled, firm loamy
sand and pinkish gray and reddish brown, very firm
loamy sand and sandy loam; and the lower part is
reddish brown, friable sandy loam. The substratum to a
depth of about 80 inches is reddish brown sandy loam.

Typically, the Skanee soil has a surface layer of black
loamy sand about 4 inches thick. The subsurface layer is
reddish gray, mottled loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown, mottled, friable sand, and the lower part is
reddish brown, mottled, firm sandy loam mixed with
loamy sand. The substratum to a depth of about 60
inches is reddish brown sandy loam. In places the upper
part of the subsoil is loamy sand.

included with this soil in mapping are small areas of
the poorly drained Gay soils in depressions. These soils
are on the lowest parts of the landscape. They make up
5 to 10 percent of the unit.

Permeability is slow in the middle part of the Munising
and Skanee soils and moderate in the rest of the profile.
In spring and in other excessively wet periods, the
Munising soil has a perched seasonal high water table at
a depth of 1.0 to 2.0 feet and the Skanee soil has a
seasonal high water table at a depth of 0.5 foot to 1.5
feet. The Skanee soil remains wet for longer periods
than the Munising soil. Runoff is slow on both soils. The
available water capacity is low.

Most areas of these soils are used as woodland (fig.
8). The equipment limitation, seedling mortality, the
windthrow hazard, and plant competition are
management concerns. The use of equipment is
restricted in spring and in other excessively wet periods.
The upper part of the subsoil is saturated during these
periods. When the soils are wet, unsurfaced logging
roads are slippery and ruts form easily. Deep ruts can
result in damage to tree roots and restrict lateral
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drainage. Equipment should be used only when the soils
are dry or have an adequate snow cover. Year-round
logging roads should be graveled. Culverts are needed
to maintain the natural drainage system. The best sites
for landings are areas of the nearly level Munising soil.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Because of the firm layer in
the subsoil and the seasonal high water table in both
soils, trees are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. After trees are cut, plant competition can be
expected to delay natural regeneration unless
precautionary measures are applied. Special harvest
methods and site preparation-may be needed to control
the undesirable plants.

A few areas are used as hayland or pasture. These
soils are well suited to hay and pasture. The major
management concerns are compaction, the seasonal
high water table, and the low available water capacity.
Grassed waterways help to remove surface water.
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Overgrazing or grazing when the soils are wet can cause
surface compaction and destroy forage plants. Proper
stocking rates, rotation grazing, and restricted grazing
during wet or excessively dry periods help to keep the
pasture in good condition.

The woodland ordination symbol is 3W; the land
capability classification is lle; the Michigan soil
management groups are 3a-af and 3b-af. The primary
habitat type is TM, and the secondary habitat type is
TMC.

43A—Moquah silt ioam, 0 to 3 percent slopes. This
deep, nearly level, moderately well drained soil is on
flood plains. It is occasionally flooded. Individual areas
are irregularly shaped or long and narrow and range
from 5 to 280 acres.

Typically, the surface layer is dark brown silt loam
about 3 inches thick. The upper part of the substratum is
reddish brown silt loam. The lower part to a depth of
about 60 inches is reddish brown very fine sandy loam
and light reddish brown fine sand. In some places the

Figure 8.—A spruce plantation in an area of Munising-Skanee loamy sands, 0 to 6 percent slopes.
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lower part of the substratum is loamy. In other places
the upper part of the substratum is mottled.

Included with this soil in mapping are small areas of
the moderately well drained Pelkie soils. These soils are
droughtier than the Moquah soil. They are in landscape
positions similar to those of the Moquah soil. They make
up 5 to 10 percent of the unit.

Permeability is moderate in the Moquah soil. The
seasonal high water table is at a depth of 3 to 6 feet in
spring and in other excessively wet periods. Runoff is
slow. The available water capacity is moderate.

Most areas of this soil are used as woodland. The
major management concern is plant competition.
Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed. In
spring and in other excessively wet periods, unsurfaced
logging roads can be slippery and ruts can form easily.
~ This soil is fairly well suited to cultivated crops and
well suited to hay and pasture. The major management
concerns are controlling floodwater and maintaining tilth.
A surface drainage system helps to remove floodwater.
Returning crop residue to the soil, applying a system of
conservation tillage, and adding organic material improve
tilth.

If this soil is used as pasture, overgrazing or grazing
when the soil is wet can cause compaction and reduce
yields. Proper stocking rates, rotation grazing or strip
grazing, and restricted grazing during wet periods help to
keep the pasture in good condition.

The woodland ordination symbol is 3A; the land
capability classification is lllw; the Michigan soil
management group is L-2a. The primary habitat type is
AOC, and the secondary habitat type is AVO.

44B—Michigamme-Rock outcrop complex, 0 to 8
percent slopes. This map unit occurs as areas of a
moderately deep, nearly level and gently sloping,
moderately well drained Michigamme soil intermingled
with areas of Rock outcrop. The unit is on broad plains,
low knolls, and ridgetops. Individual areas are irregular in
shape and range from 5 to 130 acres. They are 70 to 85
percent Michigamme soil and 10 to 25 percent Rock
outcrop. The Michigamme soil and Rock outcrop occur
as areas so intricately mixed or so small that separating
them in mapping was not practical.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt ioam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
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is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places the depth to bedrock is less
than 20 inches.

included with this unit in mapping are small areas of
the deep, moderately well drained Champion soils.
These soils are in landscape positions similar to those of
the Michigamme soil. They make up 5 to 15 percent of
the unit.

Permeability is moderate in the Michigamme soil. A
perched seasonal high water table is at a depth of 1 to 2
feet in spring and in other excessively wet periods.
Runoff is slow. The available water capacity is low.

This unit is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
restricted in spring and in other excessively wet periods.
The upper part of the subsoil in the Michigamme soil is
saturated during these periods. The degree of saturation
generally is higher on the lower part of the slopes. Ruts
form easily if wheeled skidders are used when the soil is
wet. Deep ruts tend to restrict lateral drainage, result in
damage to tree roots, and alter soil structure. Also, they
can result in a change in species composition and
reduce yields. Equipment should be used only when the
soil is dry or has an adequate snow cover. On year-
round logging roads, a gravel base is needed. The
bedrock and the Rock outcrop can hinder road
construction. Also, the Rock outcrop can hinder
harvesting. The best sites for landings are the nearly
level areas.

Because of the depth to bedrock, trees on the
Michigamme soil are shallow rooted. Some may be
blown down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Northern hardwoods are the dominant species.
Species composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The Michigamme soil is assigned woodland ordination
symbol 3W; the land capability classification is Vis; the
Michigan soil management group is 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
T™.

44D—Michigamme-Rock outcrop complex, 8 to 15
percent slopes. This map unit occurs as areas of a
moderately deep, gently rolling and rolling, moderately
well drained Michigamme soil intermingled with areas of
Rock outcrop. The unit is on knolls, ridges, and side
slopes. Individual areas are irregular in shape and range
from 10 to 340 acres. They are 65 to 85 percent
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Michigamme soil and 10 to 30 percent Rock outcrop.
The Michigamme soil and Rock outcrop occur as areas
so intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places the depth to-bedrock is less
than 20 inches.

Included with this unit in mapping are small areas of
the deep, moderately well drained Champion soils.
These soils are in landscape positions similar to those of
the Michigamme soil. They make up 5 to 15 percent of
the unit.

Permeability is moderate in the Michigamme soil. A
perched seasonal high water table is at a depth of 1 to 2
feet in spring and in other excessively wet periods.
Runoff is slow. The available water capacity is low.

This unit is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
restricted in spring and in other excessively wet periods.
The upper part of the subsoil in the Michigamme soil is
saturated during these periods. The degree of saturation
generally is higher on the lower part of the slopes. Ruts
form easily if wheeled skidders are used when the soil is
wet. Deep ruts tend to restrict lateral drainage, result in
damage to tree roots, and alter soil structure. Equipment
should be used only when the soil is dry or has an
adequate snow cover. On year-round logging roads, a
gravel base is needed. The bedrock and the Rock
outcrop can hinder road construction. Also, the Rock
outcrop can hinder harvesting. The slope limits the -
number of suitable landing sites. Landings can be
established in small, nearly level areas, if any are
available.

Because of the depth to bedrock, trees on the
Michigamme soil are shallow rooted. Some may be
blown down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Northern hardwoods are the dominant species.
Species composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The Michigamme soil is assigned woodland ordination
symbol 3W; the land capability classification is Vls; the
Michigan soil management group is 3/Ra. The primary
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habitat type is ATD, and the secondary habitat type is
T™M.

44E—Michigamme-Rock outcrop complex, 15 to 35
percent slopes. This map unit occurs as areas of a
moderately deep, hilly and steep, well drained
Michigamme soil intermingled with areas of Rock
outcrop. The unit is on hills, ridges, and side slopes.
Individual areas are elongated or irregularly shaped and
range from 10 to 2,050 acres. They are 60 to 85 percent
Michigamme soil and 10 to 35 percent Rock outcrop.
The Michigamme soil and Rock outcrop occur as areas
so intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places the depth to bedrock is less
than 20 inches.

Included with this unit in mapping are small areas of
the deep, well drained Champion soils. These soils are in
landscape positions similar to those of the Michigamme
soil. They make up 5 to 15 percent of the unit.

Permeability is moderate in the Michigamme soil.
Runoff is slow or medium. The available water capacity
is low.

This unit is used as woodland. The equipment
limitation, the erosion hazard, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is restricted by the slope and the Rock
outcrop. Special care is needed in laying out logging
roads and landings and in operating equipment. The
roads can be designed so that they conform to the
topography. The grade should be kept as low as
possible. The bedrock and the Rock outcrop can hinder
road construction. Also, the Rock outcrop can hinder
harvesting. The use of equipment is briefly restricted in
spring and in other excessively wet periods. When the
soil is wet, unsurfaced roads tend to be slippery and ruts
form easily. Year-round logging roads should be
graveled. Landings can be established in small, nearly
level areas, if any are available, and in the nearly level
adjacent areas.

Erosion results from the concentration of runoff on
skid trails, on logging roads, in the tracks of wheeled
equipment, and on landings. Removing water with water
bars, out-sloping or in-sloping road surfaces, culverts,
and drop structures, building logging roads on the
contour or on the gentler slopes, and seeding roads,
trails, and landings after the trees are logged help to
prevent excessive soil loss.
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Because of the depth to bedrock, trees on the
Michigamme soil are shallow rooted. Some may be
blown down during periods of high wind. Windthrow can
be minimized by harvest methods that do not leave the
remaining trees widely spaced. Northern hardwoods are
the dominant species. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

The Michigamme soil is assigned woodland ordination
symbol 3R; the land capability classification is Vlis; the
Michigan soil management group is 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
TM.

44F—Michigamme-Rock outcrop complex, 35 to 70
percent slopes. This map unit occurs as areas of a
moderately deep, very steep, well drained Michigamme
soil intermingled with areas of Rock outcrop. The unit is
on hills, ridges, and side slopes. Individual areas are
elongated or irregularly shaped and range from 5 to 205
acres. They are 60 to 80 percent Michigamme' soil and
10 to 40 percent Rock outcrop. The Michigamme soil
and Rock outcrop occur as areas so intricately mixed or
so small that separating them in mapping was not
practical.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places the depth to bedrock is less
than 20 inches.

Included with this unit in mapping are small areas of
the deep, well drained Champion soils. These soils are in
landscape positions similar to those of the Michigamme
soil. They make up 5 to 15 percent of the unit.

Permeability is moderate in the Michigamme soil.
Runoff is slow or medium. The available water capacity
is low.

This unit is used as woodland. The equipment
limitation, the erosion hazard, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is restricted by the slope and the Rock
outcrop. Ordinary crawler tractors and rubber-tired
skidders cannot be operated safely on these slopes.
Special logging methods, such as yarding the logs with a
cable, may be needed. The selection of sites for logging
roads and skid roads is limited. Building skid roads on
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the contour reduces the erosion hazard. Suitable landing
sites generally are not available.

Because of the depth to bedrock, trees on the
Michigamme soil are shallow rooted. Some may be
blown down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. After trees are cut, plant competition can delay
natural regeneration unless precautionary measures are
applied. Special harvest methods may be needed to
control the undesirable plants. Species composition can
be managed by various cutting practices.

The Michigamme soil is assigned woodland ordination
symbol 3R; the land capability classification is Vlls; the
Michigan soil management group is 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
TM.

47B—Yalmer loamy sand, 1 to 8 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on low knolls and broad plains.
Individual areas are irregular in shape and range from 5
to 165 acres.

Typically, the surface layer is black loamy sand about
2 inches thick. The subsurface layer is reddish gray
loamy sand about 5 inches thick. The subsoil is about 58
inches thick. The upper part is dark reddish brown, very
friable sand and yellowish red, very friable fine sand; the
next part is mixed reddish gray and dark reddish brown,
mottled, firm and very firm loamy fine sand and fine
sandy loam; and the lower part is reddish brown, firm
fine sandy loam. The substratum to a depth of about 70
inches is reddish brown fine sandy loam. In places the
upper part of the subsoil is sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Assinins soils in
depressions and drainageways. These soils make up
about 5 percent of the unit.

Permeability is rapid in the upper part of the Yalmer
soil, slow in the next part, and moderate in the lower
part. A perched seasonal high water table is at a depth
of 1.5 to 2.0 feet in spring and in other excessively wet
periods. Runoff is slow. The available water capacity is
low.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Loose
sand in heavily traveled areas can interfere with the
traction of wheeled equipment, especially during dry
periods. On year-around logging roads, a gravel base is
needed. The best sites for landings are the nearly level
areas.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Because of the firm layer in
the middle part of the subsoil, trees on this soil are
shallow rooted. Some may be blown down during
periods of high wind and excessive wetness. Windthrow
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can be minimized by harvest methods that do not leave
the remaining trees widely spaced. Species composition
can be managed by various cutting practices.
Undesirable plants that invade clearcut areas can delay
or prevent the establishment of desirable species. If
trees are planted, site preparation by mechanical or
chemical means is needed to control the competing
vegetation. Subsequent control of the invasion and
growth of hardwoods may be needed.

The woodland ordination symbol is 3D; the land
capability classification is llls; the Michigan soil
management group is 4a-af. The primary habitat type is
TM, and the secondary habitat type is ATD.

48B—Rousseau fine sand, 0 to 8 percent slopes.
This deep, nearly level and gently sloping, well drained
soil is on broad flats and low knolls. Individual areas are
irregular in shape and range from 5 to 80 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is black
fine sand about 1 inch thick. The subsurface layer is
reddish brown fine sand about 3 inches thick. The
subsoil is reddish brown and yellowish red, very friable
fine sand about 21 inches thick. The substratum to a
depth of about 60 inches is brown and reddish brown
fine sand. In places the soil is sand throughout. in some
areas stratified silt and very fine sand are in the
substratum.

Permeability is rapid. The available water capacity is
low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. The best sites for landings are the nearly level
areas.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. After trees are cut, plant
competition can be expected to delay natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 5S; the land
capability classification is llis; the Michigan soil
management group is 4a. The primary habitat type is
TM, and the secondary habitat type is TMV.

49—Gay mucky fine sandy loam. This deep, nearly
level, poorly drained soil is in depressions. It is subject to
ponding. Individual areas are irregular in shape and
range from 5 to 300 acres.
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Typically, the surface layer is about 4 inches of very
dark gray muck over about 3 inches of dark gray fine
sandy loam. The subsurface layer is light brownish gray,
mottled sandy loam about 4 inches thick. The subsoil is
brown and reddish brown, mottled, friable sandy loam
about 19 inches thick. The substratum to a depth of
about 60 inches is reddish brown sandy loam. In some
areas the soil has strata of finer textured material. In
other areas the subsoil is loamy sand. In places the
substratum is calcareous.

Permeability is moderate. The seasonal high water
table is near or above the surface in spring and in other
excessively wet periods. Runoff is very slow or ponded.
The available water capacity is moderate.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant.competition are management concerns. The soil is
wet from fall to spring and can be wet during other
periods. Ruts form easily if wheeled skidders are used
when the soil is wet. Deep ruts tend to restrict lateral
drainage, result in damage to tree roots, and alter soil
structure. Equipment should be used only during dry
summer months and during winter months when the
snow cover is adequate. On year-round logging roads,
roadfill and gravel are needed. Culverts are needed to
maintain the natural drainage system. The number of
landing sites is severely limited because of the wetness.

Because of the seasonal high water table, seedling
losses can be 25 to 50 percent and trees are shallow
rooted. Many trees may be blown down during periods of
high wind. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely -
spaced. After trees are cut, plant competition can be
expected to delay or prevent natural regeneration unless
precautionary measures are applied. Special harvest
methods may be needed to control the undesirable
plants. Trees generally are not planted on this soil
because of the wetness and plant competition.

The woodland ordination symbol is 7W; the land
capability ciassification is Vw; the Michigan soil
management group is 3c. The primary habitat type is Fl,
and the secondary habitat type is TTS.

50B--Abbaye loamy sand, 1 to 8 percent slopes.
This moderately deep, nearly level and gently sloping,
well drained soil is on low knolls, side siopes, and broad
plains. Individual areas are irregular in shape and range
from 5 to 350 acres.

Typically, the surface layer is dark reddish brown
sandy loam about 2 inches thick. The subsurface layer is
brown loamy sand about 9 inches thick. The subsoil is
about 19 inches thick. The upper part is dark reddish
brown and reddish brown, friable sandy loam, and the
lower part is dark reddish brown, firm sandy loam mixed
with reddish brown, firm loamy sand. Sandstone bedrock
is at a depth of about 30 inches. In places the depth to
sandstone bedrock is more than 40 inches.
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Included with this soil in mapping are small areas of
the somewhat poorly drained Zeba soils in depressions
and drainageways. These soils make up about 5 percent
of the unit. Also included, northwest of Pelkie, is a small
area of soils that are underlain by limestone.

Permeability is moderate in the Abbaye soil. The
available water capacity is low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition. The
bedrock interferes with road building in some areas.
When the soil is wet, unsurfaced logging roads are
slippery and ruts form easily. Year-round logging roads
should be graveled. The best landing sites are the nearly
level areas. Because of droughtiness, seedling losses
can be as high as 25 to 50 percent.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Some areas are used as cropland, hayland, or pasture.
This soil is fairly well suited to cultivated crops and well
suited to hay and pasture. The major management
concerns are water erosion, droughtiness, and the
organic matter content. Cover crops, close-growing
crops, and grassed waterways help to control runoff and
erosion. Returning crop residue to the soil, applying a
system of conservation tillage, and adding organic
material increase the organic matter content and
conserve moisture. Proper stocking rates, pasture
rotation, timely deferment of grazing, and limited use
during excessively dry periods help to keep pastures in
good condition.

The woodiand ordination symbol is 3S; the land
capability classification is llle; the Michigan soil
management group is 3/Ra. The primary habitat type is
ATD.

50D—Abbaye loamy sand, 8 to 15 percent slopes.
This moderately deep, gently rolling and rolling, well
drained soil is on ridges and side slopes. Individual areas
are irregular in shape and range from 5 to 150 acres.

Typically, the surface layer is dark reddish brown
sandy loam about 2 inches thick. The subsurface layer is
brown loamy sand about 9 inches thick. The subsoil is
about 19 inches thick. The upper pdrt is dark reddish
brown and reddish brown, friable sandy loam, and the
lower part is dark reddish brown, firm sandy loam mixed
with reddish brown, firm loamy sand. Sandstone bedrock
is at a depth of about 30 inches. In places the depth to
sandstone bedrock is more than 40 inches.

Permeability is moderate. The available water capacity
is low. Runoff is slow.

Soil Survey

This soil is used as woodland. The major management
concerns are the equipment limitation, seedling mortality,
and plant competition. The bedrock interferes with road
building in some areas. The slope limits the number of
suitable landing sites. Landings can be established in
small, nearly level areas, if any are available, or in the
nearly level adjacent areas. Year-round logging roads
should be graveled. Because of droughtiness, seedling
losses can be as high as 25 to 50 percent.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is IVe; the Michigan soil
management group is 3/Ra. The primary habitat type is
ATD.

51A—Zeba sandy loam, 0 to 3 percent slopes. This
moderately deep, nearly level, somewhat poorly drained
soil is in depressions, in drainageways, and on broad
plains. Individual areas are irregular in shape and range
from 5 to 390 acres.

Typically, the surface layer is very dark gray sandy
loam about 2 inches thick. The subsurface layer is
grayish brown sandy loam about 3 inches thick. The
subsoil is about 28 inches thick. It is mottled. The upper
part is dark brown, friable fine sandy loam; the next part
is reddish brown, friable sandy loam; and the lower part
is reddish brown, firm sandy loam mixed with reddish
gray, firm loamy sand. Sandstone bedrock is at a depth
of about 33 inches. In places the depth to sandstone
bedrock is more than 40 inches.

Included with this soil in mapping are small areas of
the well drained Abbaye and poorly drained Gay Variant
soils. Abbaye soils are in slightly elevated areas. Gay
Variant soils are in depressions. Included soils make up
5 to 10 percent of the unit.

Permeability is moderate in the Zeba soil. The
seasonal high water table is at a depth of 0.5 foot to 1.5
feet in spring and in other excessively wet periods.
Runoff is slow. The available water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The use of equipment is restricted in spring and in other
excessively wet periods. When the soil is wet,
unsurfaced roads are slippery and ruts form easily.
Equipment should be used only when the soil is dry or
has an adequate snow cover. Year-round logging roads
should be graveled. Landing sites are generally available
only during the driest periods. In some areas the
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landings should be stabilized, so that they can withstand
repeated use of heavy equipment.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. Species
composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Some areas are used as hayland or pasture. This soil
is well suited to hay and pasture. The major
management concerns are wetness and compaction.
Overgrazing or grazing when the soil is wet can cause
compaction and can destroy forage plants. Proper
stocking rates, rotation or strip grazing, and restricted
grazing during wet periods help to keep the pasture in
good condition.

The woodland ordination symbol is 2W; the land
capability classification is lliw; the Michigan soil
management group is 3/Rb¢. The primary habitat type is
TMC, and the secondary habitat type is TM.

52—Gay Variant mucky sandy loam. This
moderately deep, nearly level, poorly drained soil is in
depressions. It is subject to ponding. Individual areas are
irregular in shape and range from 5 to 125 acres.

Typically, about 2 inches of dark reddish brown,
partially decomposed forest litter is at the surface. The
surface layer is black mucky sandy loam about 6 inches
thick. The subsurface layer is dark gray sandy loam
about 7 inches thick. The subsoil is reddish brown,
mottled, friable sandy loam about 11 inches thick. The
substratum is reddish brown and light brown very
channery loamy sand about 5 inches thick. Sandstone
bedrock is at a depth of about 29 inches. In places the
depth to sandstone bedrock is more than 40 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Zeba soils. These soils are
in slightly elevated areas. They make up about 5 percent
of the unit.

Permeability is moderate in the Gay Variant soil. The
seasonal high water table is near or above the surface in
spring and in other excessively wet periods. Runoff is
very slow or ponded. The available water capacity is low.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The soil is
usually wet from fall to spring and can be wet during
other periods. Equipment should be used only during dry
summer months and during winter months when the
snow cover is adequate. Ruts form easily if wheeled
skidders are used when the soil is wet. Deep ruts tend to
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restrict lateral drainage, result in damage to tree roots,
and alter soil structure. On year-round fogging roads,
roadfill and gravel are needed. Culverts are needed to
maintain the natural drainage system. Because of the
wetness, the number of suitable landing sites is severely
limited and the expected seedling mortality rate is 25 to
50 percent.

Because of the seasonal high water table and the
depth to bedrock, trees on this soil are shallow rooted.
Many may be blown down during periods of high wind.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to prevent or
delay natural regeneration unless precautionary
measures are applied. Special harvest methods may be
needed to control the undesirable plants. Trees generally
are not planted on this soil because of the wetness and
plant competition.

The woodland ordination symbol is 2W; the land
capability classification is Vw; the Michigan soil
management group is 3/Rbc. The primary habitat type is
TTS, and the secondary habitat type is Fl.

53B—Onota Variant channery sand, 0 to 4 percent
slopes. This shallow, nearly level, well drained soil is on
sandstone benches along the shoreline of Lake
Superior. Individual areas are elongated and range from
5 to 65 acres.

Typically, the surface layer is black channery sand
about 4 inches thick. The subsoil is dark reddish brown
and reddish brown, very friable very channery sand
about 11 inches thick. Sandstone bedrock is at a depth
of about 15 inches. In places the depth to sandstone
bedrock is more than 20 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Burt Variant soils in small
depressions and at the base of escarpments. These
soils make up about 5 percent of the unit.

Permeability is rapid in the Onota Variant soil. The
available water capacity is very low. Runoff is very slow.

This soil is used as woodland. The major management
concerns are seedling mortality and the windthrow
hazard. Because of droughtiness, seedling losses can be
as high as 25 to 50 percent. Because of the depth to
bedrock, trees on this soil are shallow rooted. Some may
be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Species composition can be managed by
various cutting practices. Tree planting is restricted
because the soil is channery.

The woodland ordination symbol is 3D; the land
capability classification is Vlis; the Michigan soil
management group is G/Ra. The primary habitat type is
ATD. :
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54B—Waiska sand, 0 to 8 percent slopes. This
deep, nearly level and undulating, excessively drained
soil is on terraces, low ridges, and small flats. Individual
areas are irregular in shape and range from 5 to 355
acres.

Typically, about 1 inch of dark reddish brown, partially
decomposed forest litter is at the surface. The surface
layer is brown sand about 3 inches thick. The subsoil is
about 31 inches thick. The upper part is dark reddish
brown and brown, very friable and loose sand and
gravelly sand, and the lower part is strong brown, loose
very gravelly sand. The substratum to a depth of about
60 inches is yellowish brown and dark yellowish brown
very gravelly coarse sand that has strata of coarse sand.
In places the soil is sand throughout.

Permeability is rapid in the subsoil and very rapid in
the substratum. The available water capacity is very low.
Runoff is slow.

This soil is used as woodland. The major management
concerns are seedling mortality and plant competition.
The equipment limitation is slight, but loose sand in
heavily traveled areas, can interfere with the traction of
wheeled equipment, especially during dry periods. The
best sites for landings are the nearly level areas.
Because of droughtiness, seedling losses can be as high
as 25 to 50 percent. Planting when the soil is moist can
reduce these losses. Planting containerized seedlings or
special nursery stock also reduces the seedling mortality
rate.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is Vls; the Michigan soil
management group is Ga. The primary habitat type is
ATD, and the secondary habitat type is AVO.

54D—Waiska sand, 8 to 15 percent slopes. This
deep, gently rolling and rolling, excessively drained soil is
on terraces, ridges, knolls, and side slopes. Individual
areas are irregular in shape and range from 5 to 105
acres. -

Typically, about 1 inch of dark reddish brown, partially
decomposed forest litter is at the surface. The surface
layer is brown sand about 3 inches thick. The subsoil is
about 31 inches thick. The upper part is dark reddish
brown and brown, very friable and loose sand and
gravelly sand, and the lower part is strong brown, loose
very gravelly sand. The substratum to a depth of about
60 inches is yellowish brown and dark yellowish brown
very gravelly coarse sand that has strata of coarse sand.
In places the soil is sand throughout.

Soil Survey

Permeability is rapid in the subsoil and very rapid in
the substratum. The available water capacity is very low.
Runoft is slow.

This soil is used as woodland. The major management
concerns are the equipment limitation, seedling mortality,
and plant competition. Loose sand in heavily traveled
areas can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Landings can be established in
small, nearly level areas, if any are available. Because of
droughtiness, seedling losses can be as high as 25 to 50
percent. Planting when the soil is moist can reduce
these losses. Planting containerized seedlings or special
nursery stock also reduces the seedling mortality rate.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is Vis; the Michigan soil
management group is Ga. The primary habitat type is
ATD, and the secondary habitat type is AVO.

56A—Deerton Variant sand, 0 to 2 percent slopes.
This moderately deep, nearly level, somewhat poorly
drained soil is on sandstone benches. Individual areas
are irregular in shape and range from 5 to 235 acres.

Typically, the surface layer is dark brown sand about 3
inches thick. The subsurface layer is grayish brown,
mottled sand about 2 inches thick. The subsoil is dark
reddish brown, yellowish red, and strong brown, mottied,
very friable sand about 16 inches thick. The substratum
is reddish brown loamy sand about 10 inches thick.
Sandstone bedrock is at a depth of about 31 inches. In
places the depth to sandstone bedrock is more than 40
inches.

Permeability is rapid or moderately rapid. The seasonal
high water table is at a depth of 0.5 foot to 1.5 feet in
spring and in other excessively wet periods. Runoff is
slow. The available water capacity is low.

This soil is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
restricted in spring and in other excessively wet periods.
Equipment should be used only when the soil is dry or
has an adequate snow cover. Loose sand in heavily
traveled areas can interfere with the traction of wheeled
equipment, especially during dry periods. Landings
should be stabilized, so that they can withstand repeated
use of heavy equipment.

Because of the wetness, trees on this soil are shallow
rooted. Some may be blown down during periods of high
wind and excessive wetness. Windthrow can be
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minimized by harvest methods that do not leave the
remaining trees widely spaced. Species composition can
be managed by various cutting practices. Undesirable
plants that invade clearcut areas can delay or prevent
the establishment of desirable species. If trees are
planted, site preparation by mechanicail or chemical
means is needed to control the competing vegetation.
Subsequent control of the invasion and growth of
hardwoods may be needed.

The woodland ordination symbol is 2W; the land
capability classification is IVw; the Michigan soil
management group is 4/Rbc. The primary habitat type is
ATD, and the secondary habitat type is TM.

57A—Assinins-Skanee complex, 0 to 3 percent
slopes. These deep, nearly level, somewhat poorly
drained soils are on broad flats and in depressions and
drainageways. Individual areas are irregular in shape and
range from 5 to 880 acres. They are 40 to 70 percent
Assinins soil and 25 to 50 percent Skanee soil. The two
soils occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Assinins soil has about 2 inches of
black, partially decomposed leaf litter at the surface. The
surface layer is brown, mottled sand about 6 inches
thick. The subsoil is about 23 inches thick. The upper
part is reddish brown, very friable sand and brown,
mottled, very friable sand, and the lower part is reddish
brown, mottied, firm sandy clay loam mixed with pinkish
gray, mottled, firm loamy sand. The substratum to a
depth of about 60 inches is reddish brown, mottled
sandy loam.

Typically, the Skanee soil has a surface layer of black
loamy sand about 4 inches thick. The subsurface layer is
reddish gray, mottled loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown, mottled, friable sandy loam, and the lower
part is reddish brown, mottled, firm sandy loam mixed
with loamy sand. The substratum to a depth of about 60
inches is reddish brown sandy loam.

Included with these soils in mapping are scattered
small areas of the moderately well drained Munising and
Yalmer soils on low knolis and ridges. Also included are
scattered small areas of the poorly drained Gay soils in
the lower positions on the landscape. Included soils
make up about 20 percent of the unit.

Permeability is rapid in the upper part of the Assinins
soil, moderate or moderately slow in the next part, and
moderate in the lower part. It is slow in the middle part
of the Skanee soil and moderate in the rest of the
profile. Both soils have a seasonal high water table at a
depth of 0.5 foot to 1.5 feet in spring and in other
excessively wet periods. Runoff is slow. The available
water capacity is low.

These soils are used as woodland. The major
management concerns are the equipment limitation, the
windthrow hazard, and plant competition. The use of
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equipment is restricted in late fall, in spring, and in other
excessively wet periods. The upper part of the subsoil is
saturated during these periods. Ruts form easily if
wheeled skidders are used when the soils are wet. Deep
ruts tend to restrict lateral drainage, result in damage to
tree roots, and alter soil structure. When the soils are
wet, unsurfaced roads are slippery and ruté form easily.
Equipment should be used only when the soils are dry or
have an adequate snow cover. Year-round logging roads
should be graveled. Culverts are needed to maintain the
natural drainage system. The number of suitable landing
sites is minimal. The included areas of Munising and
Yalmer soils are possible sites for landings.

Because of the firm layer in the lower part of the
subsoil and the seasonal high water table, trees on
these soils are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3W; the land
capability classification is lllw; the Michigan soil
management groups are 4b and 3b-af. The primary
habitat type is ATD, and the secondary habitat type is
TMC.

59B—Amasa cobbly silt loam, 1 to 8 percent
slopes. This deep, nearly level and gently sloping, well
drained soil is on small knolls and broad plains.
Individual areas are irregular in shape and range from 5
1o 620 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly silt loam about 3 inches thick. The subsoil is
about 24 inches thick. It is dark reddish brown, friable silt
loam and reddish brown and brown, friable very fine
sandy loam. The substratum to a depth of about 60
inches is yellowish brown sand and dark yellowish brown
very gravelly sand. In places it is gravelly loamy sand. In
some areas the surface layer is stony or bouldery. In
other areas it has no coarse fragments.

Included with this soil in mapping are small areas of
the somewhat poorly drained Channing soils in
depressions and drainageways. These soils make up
about 5 percent of the unit.

Permeability is moderate in the upper part of the
Amasa soil and very rapid in the lower part. The
available water capacity is low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concern is plant competition. The
equipment limitation is slight. In spring and in other
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excessively wet periods, however, unsurfaced logging
roads can be slippery and ruts can form easily. Year-
round logging roads should be graveled. The substratum
is a good source of roadfill. The best sites for landings
are the nearly level areas. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay the establishment
of desirable species. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control the undesirable plants. Subsequent
control of the invasion and growth of hardwoods may be
needed.

The woodland ordination symbol is 3A; the land
capability classification is Vls; the Michigan soil
management group is 3/5a-a. The primary habitat type is
ATD, and the secondary habitat type is TM.

59D—Amasa cobbly silt loam, 8 to 15 percent
slopes. This deep, gently rolling and rolling, well drained
soil is on ridges, knolls, and side slopes. Individual areas
are irregular in shape and range from 5 to 570 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly silt loam about 3 inches thick. The subsoil is
about 24 inches thick. It is dark reddish brown, friable silt
loam and reddish brown and brown, friable very fine
sandy loam. The substratum to a depth of about 60
inches is yellowish brown sand and dark yellowish brown
very gravelly sand. In places it is gravelly loamy sand. In
some areas the surface layer is stony or bouldery. In
other areas it has no coarse fragments.

Included with this soil in mapping are small areas of
the moderately well drained Champion soils. These soils
are in landscape positions similar to those of the Amasa
soil. They make up 5 to 10 percent of the unit.

Permeability is moderate in the upper part of the
Amasa soil and very rapid in the lower part. The
available water capacity is low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation and plant competition. The slope limits the
number of suitable landing sites. Landings can be
established in small, nearly level areas, if any are
available, or in the nearly level adjacent areas. In spring
and in other excessively wet periods, unsurfaced logging
roads can be slippery and ruts can form easily. Year-
round logging roads should be graveled. The substratum
is a good source of roadfill. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

The woodland ordination symbol is 3A; the land
capability classification is VIs; the Michigan soil

Soil Survey

management group is 3/5a-a. The primary habitat type is
ATD, and the secondary habitat type is TM.

59E—Amasa cobbly silt loam, 15 to 35 percent
slopes. This deep, hilly and steep, well drained soil is on
ridges, knolls, and side slopes. Individual areas are
elongated or irregularly shaped and range from 5 to 105
acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly silt loam about 3 inches thick. The subsoil is
about 24 inches thick. It is dark reddish brown, friable silt
loam and reddish brown and brown, friable very fine
sandy loam. The substratum to a depth of about 60
inches is yellowish brown sand and dark yellowish brown
very gravelly sand. In places it is gravelly loamy sand. In
some areas the surface layer is stony. In other areas it
has no coarse fragments.

Included with this soil in mapping are small areas of
the moderately well drained Champion soils. These soils
have a firm layer in the subsoil. They are in landscape
positions similar to those of the Amasa soil. They make
up 5 to 10 percent of the unit.

Permeability is moderate in the upper part of the
Amasa soil and very rapid in the lower part. The
available water capacity is low. Runoff is slow or
medium.

This soil is used as woodland. The major management
concerns are the equipment limitation, the erosion
hazard, and plant competition. The use of equipment is
restricted because of the slope. Special care is needed
in laying out logging roads and landings and in operating
equipment. The roads can be designed so that they
conform to the topography. The grade should be kept as
low as possible. The use of equipment is briefly
restricted in spring and in other excessively wet periods.
When the soil is wet, unsurfaced logging roads are
slippery and ruts form easily. Year-round logging roads
should be graveled. The substratum is a good source of
roadfill.

Erosion can result from the concentration of runoff on
skid trails, on logging roads, in the tracks of wheeled
equipment, and on landings. Removing water with water
bars, out-sloping or in-sloping road surfaces, culverts,
and drop structures, building logging roads on the
contour or on the gentler slopes, and seeding logging
roads, skid roads, and landings after the trees are
logged help to prevent excessive soil loss.

Trees generally are not planted on this soil. Species
composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site 'preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.
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The woodland ordination symbol is 3R; the land
capability classification is Vlls; the Michigan soil
management group is 3/5a-a. The primary habitat type is
ATD, and the secondary habitat type is TM.

59F—Amasa cobbly silt loam, 35 to 70 percent
slopes. This deep, very steep, well drained soil is on
ridges and side slopes. Individual areas are elongated or
irregularly shaped and range from 5 to 45 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray cobbly silt loam about 3 inches thick. The subsoil is
about 24 inches thick. It is dark reddish brown, friable silt
loam and reddish brown and brown, friable very fine
sandy loam. The substratum to a depth of about 60
inches is yellowish brown sand and dark yellowish brown
very gravelly sand. In places it is gravelly loamy sand. In
some areas the surface layer is stony.

Permeability is moderate in the upper part of the
profile and very rapid in the lower part. The available
water capagcity is low. Runoff is medium or rapid.

This soil is used as woodland. The major management
concerns are the equipment limitation, the erosion ,
hazard, and plant competition. Ordinary crawler tractors
and rubber-tired skidders cannot be operated safely on
these slopes. Special logging methods, such as yarding
the logs with a cable, may be needed. The very steep
slope can interfere with the traction of wheeled
equipment. Building logging roads and skid roads on the
contour and removing water with water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures
minimize erosion. Suitable landing sites generally are not
available. After trees are cut, plant competition can delay
natural regeneration unless precautionary measures are
applied. Special harvest methods may be needed to
control the undesirable plants. Species composition
generally can be managed by various cutting practices.

The woodland ordination symbol is 3R; the land
capability classification is VlIs; the Michigan soil
management group is 3/5a-a. The primary habitat type is
ATD, and the secondary habitat type is TM.

60B~Fence silt loam, 1 to 8 percent slopes. This
deep, nearly level and gently sloping, well drained soil is
on low knolls, side slopes, and small flats. Individual
areas are irregularly shaped or elongated and range from
5 to 265 acres.

Typically, about 2 inches of black, partially
decomposed forest litter is at the surface. The surface
layer is reddish gray silt loam about 3 inches thick. The
subsoil is about 55 inches thick. The upper part is dark
reddish brown and yellowish red, friable very fine sandy
loam, and the lower part is reddish brown, firm silt loam
mixed with friable silt. The substratum to a depth of
about 70 inches is pink and reddish brown, stratified very
fine sand and loamy very fine sand.

47

Included with this soil in mapping are small areas of
the somewhat poorly drained Richter Variant soils in
depressions and drainageways. These soils make up
about 4 percent of the unit.

Permeability is moderately slow in the Fence soil. The
available water capacity is high. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concern is plant competition. The
equipment limitation is slight, but trafficability is briefly
limited in spring and in other excessively wet periods.
When the soil is wet, unsurfaced logging roads tend to
be slippery and ruts form easily. Year-round logging
roads should be graveled. The best sites for landings are
the nearly level areas. .

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3A; the land
capability classification is lle; the Michigan soil
management group is 3a. The primary habitat type is
AVO, and the secondary habitat type is ATD.

61B-Ishpeming loamy sand, rocky, 1 to 8 percent
slopes. This moderately deep, nearly level and gently
sloping, somewhat excessively drained soil is on ridges,
knolls, and side slopes. Rock outcrop and very shallow
soils make up 1 to 10 percent of the unit. Individual
areas are irregularly shaped or elongated and range from
5 to 70 acres.

Typically, the surface layer is dark reddish brown
loamy sand about 2 inches thick. The subsurface layer is
reddish brown loamy sand about 6 inches thick. The
subsoil is reddish brown, very friable loamy sand about
23 inches thick. Quartzite bedrock is at a depth of about
31 inches. In places the depth to bedrock is more than
40 or less than 20 inches.

Included with this soil in mapping are small areas of
the deep, somewhat excessively drained Kalkaska soils
and the deep, moderately well drained Yalmer soils. Both
of the included soils are in landscape positions similar to
those of the Ishpeming soil. They make up 5 to 10
percent of the unit.

Permeability is rapid in the Ishpeming soil. The
available water capacity is low. Runoff is slow.

This soil is used as woodland. The major management
concerns are the equipment limitation, seedling mortality,
and plant competition. The bedrock and the rock
outcrops can hinder road building. Also, the rock
outcrops can hinder the use of skidders. The best sites
for landings are the nearly level areas.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
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can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. After trees are cut, plant
competition can be expected to delay natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 5S; the land
capability classification is IVs; the Michigan soil
management group is 4/Ra. The primary habitat type is
ATD, and the secondary habitat type is TM.

61D—Ishpeming loamy sand, rocky, 8 to 15
percent slopes. This moderately deep, gently rolling and
rolling, somewhat excessively drained soil is on ridges,
knolls, and side slopes. Rock outcrop and very shallow
soils make up 2 to 15 percent of the unit. Individual
areas are irregularly shaped or elongated and range from
5 to 70 acres.

Typically, the surface layer is dark reddish brown
loamy sand about 2 inches thick. The subsurface layer is
reddish brown loamy sand about 6 inches thick. The
subsoil is reddish brown, very friable loamy sand about
23 inches thick. Quartzite bedrock is at a depth of about
31 inches. In places the depth to bedrock is more than
40 or less than 20 inches.

Included with this soil in mapping are small areas of
the deep, somewhat excessively drained Kalkaska soils
and the deep, moderately well drained Yalmer soils. Both
of the included soils are in landscape positions similar to
those of the Ishpeming soil. They make up 5 to 10
percent of the unit.

Permeability is rapid in the Ishpeming soil. The
available water capacity is low. Runoff is slow.

This soil is used as woodland. The major management
concerns are the equipment limitation, seedling mortality,
and plant competition. The bedrock and the rock
outcrops can hinder road building. Also, the rock
outcrops can hinder the use of skidders. The number of
suitable landing sites is minimal. Landings can be
established in small, nearly level areas, if any are
available.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. After trees are cut, plant
competition can be expected to delay natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 5§S; the land
capability classification is Vls; the Michigan soil
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management group is 4/Ra. The primary habitat type is
ATD, and the secondary habitat type is TM.

62—Beaches. This map unit consists of nearly level
and gently sloping areas of recently deposited sandy
material along the shore of Keweenaw Bay. Individual
areas are elongated and range from 10 to 35 acres.

The sandy material is 5 or more feet thick. In some
areas it has a few cobbles or pebbles.

This unit supports little or no vegetation. It is used for
recreational purposes. Wave action, soil blowing, and
varying depths to ground water are the major
management concerns.

No interpretive groups are assigned.

64—Pits. This map unit consists of open excavations
from which soil material has been removed and used as
fill. The excavations are 3 to 40 feet deep. Some areas
have been excavated below the seasonal high water
table and are ponded part of the year. Individual areas
are elongated or oval and range from 2 to 40 acres in
size.

Most areas are idle. Some are active borrow pits.
Onsite investigation is needed to determine specific soil
properties.

No interpretive groups are assigned.

65B—0cqueoc fine sand, 0 to 8 percent slopes.
This deep, nearly level and gently sloping, well drained
soil is on low knolls, side slopes, and small flats.
Individual areas are irregular in shape and range from 5
to 155 acres.

Typically, about 2 inches of black, partially
decomposed forest litter is at the surface. The surface
layer is pinkish gray fine sand about 4 inches thick. The
subsoil is reddish brown and yellowish red, very friable
fine sand about 18 inches thick. The substratum to a
depth of about 60 inches is reddish brown and light
reddish brown, stratified fine sand, very fine sand, loamy
very fine sand, silt loam, and silty clay loam. In places
the soil is fine sand throughout.

Permeability is rapid in the upper part of the profile
and moderately slow in the lower part. The available
water capacity is moderate. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. The best
sites for landings are the nearly level areas.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate. After trees are cut, plant
competition can be expected to delay natural
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regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 3S; the land
capability classification is llls; the Michigan soil
management group is 4/2a. The primary habitat type is
ATD, and the secondary habitat type is TM.

66B—Champion-Net complex, 0 to 6 percent
slopes. These deep soils are on broad plains. The
nearly level and undulating, moderately well drained
Champion soil is on low knolls and ridges. The nearly
level, somewhat poorly drained Net soil is on small flats
and in slightly depressional areas. It has stones and
small boulders on the surface. The stones and boulders
typically are 10 to 36 inches in diameter and are 3 to 10
feet apart. They are round or semirounded. Individual
areas are irregular in shape and range from 10 to 595
acres. They are 50 to 80 percent Champion soil and 15
to 50 percent Net soil. The two soils occur as areas so
intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Champion soil has about 1 inch of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray cobbly silt loam about 4
inches thick. The subsoil is about 49 inches thick. The
upper part is dark reddish brown, friable cobbly silt loam;
the next part is dark brown and brown, friable fine sandy
loam; and the lower part is dark grayish brown, mottled,
firm gravelly sandy loam. The substratum to a depth of
about 60 inches is grayish brown gravelly loamy sand.

Typically, the Net soil has a surface layer of very dark
brown silt loam about 3 inches thick. The subsurface
layer is brown, mottled gravelly silt loam about 3 inches
thick. The subsoil is about 33 inches thick. It is mottled.
The upper part is dark reddish brown, friable gravelly
loam and dark brown, friable gravelly silt loam; the next
part is brown, friable gravelly fine sandy loam; and the
lower part is dark grayish brown, firm gravelly sandy
loam. The substratum to a depth of about 60 inches is
dark grayish brown, mottled gravelly sandy loam. in
places the surface is extremely stony.

Included with these soils in mapping are small areas of
the poorly drained Witbeck soils in the lowest
depressions. These included soils make up about 5
percent of the unit.

Permeability is moderate in the upper part of the
Champion and Net soils, slow in the next part, and
moderate or moderately rapid in the lower part. In spring
and in other excessively wet periods, the seasonal high
water table is at a depth of 1.0 to 2.0 feet in the
Champion soil and 0.5 foot to 1.5 feet in the Net soil.
The Net soil remains wet for longer periods than the
Champion soil. Runoff is slow on both soils. The
available water capacity is low.
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These soils are used as woodland. The major
management concerns are the equipment limitation, the
windthrow hazard, and plant competition. The use of
equipment is restricted in spring and in other excessively
wet periods. The upper part of the subsoil is saturated
during these periods. Ruts form easily if wheeled
skidders are used when the soils are wet. Deep ruts tend
to restrict lateral drainage, result in damage to tree roots,
and alter soil structure. Also, they can result in a change
in species composition and reduce yields. Equipment
should be used only when the soils are dry or have an
adequate snow cover. On year-round logging roads, a
gravel base is needed. Culverts are needed to maintain
the natural drainage system. The large stones on the
surface of the Net soil can reduce the operating speed
of skidders and can damage equipment. The best sites
for landings are areas of the Champion soil.

Because of the firm layer in the lower part of the
subsoil and the seasonal high water table, trees on
these soils are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol assigned to the
Champion soil is 3W, and that assigned to the Net soil is
2X; the land capability classification is Vls; the Michigan
soil management groups are 3a-af and 3b-af. The
primary habitat type is ATD, and the secondary habitat
type is TMC.

67—Witbeck-Tacoosh complex, very stony. These
deep, nearly level soils are in depressions and
drainageways. They are subject to ponding. The Witbeck
soil is poorly drained, and the Tacoosh soil is very poorly
drained. Stones and small boulders are on the surface.
They are 10 to 36 inches in diameter and are 1 to 3 feet
apart. They are rounded or semirounded. Individual
areas are irregular in shape and range from 10 to 790
acres. They are 50 to 70 percent Witbeck soi! and 30 to
50 percent Tacoosh soil. The two soils occur as areas
so intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Witbeck soil has a surface layer of black
muck about 6 inches thick. The subsurface layer is black
silt loam about 4 inches thick. The subsoil is gray,
mottled, firm fine sandy loam about 11 inches thick. The
substratum to a depth of about 60 inches is dark gray
and brown, mottled very fine sandy loam and dark gray
gravelly fine sandy loam. In places the surface layer is
very stony.
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Typically, the Tacoosh soil has a surface layer of dark
reddish brown muck about 8 inches thick. The next 23
inches is dark reddish brown mucky peat and black
muck. The substratum to a depth of about 60 inches is
very dark gray stony silt loam and dark gray, mottied
very fine sandy loam.

included with these soils in mapping are small areas of
the somewhat poorly drained Net and Channing soils.
These included soils are in slightly elevated areas near
the edge of the depressions. Also included are areas of
stony or cobbly Witbeck and Tacoosh soils. Included
soils make up 5 to 10 percent of the unit.

Permeability is moderate or moderately slow in the
Witbeck soil. It is moderately slow to moderately rapid in
the mucky layers of the Tacoosh soil and moderate or
moderately slow in the substratum. The seasonal high
water table is near or above the surface of both soils in
spring and in other excessively wet periods. Runoff is
very slow or ponded. The available water capacity is
moderate in the Witbeck soil and high in the Tacoosh
soil.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Ordinary
crawler tractors or rubber-tired skidders generally cannot
be used on these mucky soils. Special harvesting
equipment is needed. Access is easiest during periods in
winter when access roads are frozen. The number of
suitable landing sites is severely limited because of the
wetness.

Because of the wetness and the organic surface layer,
seedling losses can be more than 50 percent. Because
of the wetness, trees are shallow rooted. Many may be
blown down during periods of high wind. Windthrow can
be minimized by harvest methods that do not leave the
remaining trees widely spaced. After trees are cut, plant
competition can be expected to delay or prevent natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Trees generally are not planted on
these soils because of the wetness, seedling mortality,
and plant competition.

The woodland ordination symbol assigned to the
Witbeck soil is 3X, and that assigned to the Tacoosh soil
is BW; the land capability classification is Vliw; the
Michigan soil management groups are 3¢ and M/3c. The
primary habitat type is TTS.

68B—Amasa fine sandy loam, 1 to 8 percent
slopes. This deep, nearly level and gently sloping, well
drained soil is on low knolls and small flats. Individual
areas are irregularly shaped or elongated and range from
5 to 270 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray fine sandy loam about 3 inches thick. The subsoil is
dark reddish brown, reddish brown, and dark brown,
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friable very fine sandy loam about 24 inches thick. The
substratum to a depth of about 60 inches is yellowish
brown sand and dark yellowish brown very gravelly sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Channing soils in
depressions and drainageways. These make up about 3
percent of the unit.

Permeability is moderate in the upper part of the
Amasa soil and very rapid in the lower part. The
available water capacity is low. Runoff is slow.

This soil is used as woodland. The major management
concern is plant competition. The equipment limitation is
slight. In spring and in other excessively wet periods,
however, unsurfaced logging roads can be slippery and
ruts can form easily. Year-round logging roads should be
graveled. The substratum is a good source of roadfill.
The best sites for landings are the nearly level areas.
Species composition can generally be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay the establishment of desirable
species. Before trees are planted, site preparation by
mechanical or chemical means generally is needed to
control the undesirable plants. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 2A; the land
capability classification is lle; the Michigan soil
management group is 3/5a-a. The primary habitat type is
TMV, and the secondary habitat type is ATD.

68D—Amasa fine sandy loam, 8 to 15 percent
slopes. This deep, gently rolling and rolling, well drained
soil is on knolls and side slopes. Individual areas are
irregularly shaped or elongated and range from 5 to 135
acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray fine sandy loam about 3 inches thick. The subsoil is
dark reddish brown, reddish brown, and dark brown,
friable very fine sandy loam about 24 inches thick. The
substratum to a depth of about 60 inches is yellowish
brown sand and dark yellowish brown very gravelly sand.

Permeability is moderate in the upper part of the
profile and very rapid in the lower part. The available
water capacity is low. Runoff is slow.

This soil is used as woodland. The major management
concerns are the equipment limitation and plant
competition. The slope limits the number of suitable
landing sites. Landings can be established in small,
nearly level areas, if any are available, or in the nearly
level adjacent areas. In spring and in other excessively
wet periods, unsurfaced logging roads can be slippery
and ruts form easily. Year-round logging roads should be
graveled. Species composition can be managed by
various cutting practices. After trees are cut, plant
competition can be expected to delay natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
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undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 2A; the land
capability classification is llle; the Michigan soil
management group is 3/5a-a. The primary habitat type is
TMV, and the secondary habitat type is ATD.

69E—Yalmer-Munising loamy sands, 15 to 35
percent slopes. These deep, hilly and steep, well
drained soils are on side slopes along waterways,
streams, and wave-cut terrace escarpments. Individual
areas are elongated and range from 5 to 215 acres.
They are 45 to 65 percent Yalmer soil and 35 to 55
percent Munising soil. The two soils occur as areas so
intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, firm and very firm loamy fine sand
and fine sandy loam; and the lower part is reddish
brown, firm fine sandy loam. The substratum to a depth
of about 70 inches is reddish brown fine sandy loam. In
places it is loamy sand.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, firm loamy sand
and pinkish gray and reddish brown, very firm loamy
sand and sandy loam; and the lower part is reddish
brown, friable sandy loam. The substratum to a depth of
about 80 inches is reddish brown sandy loam.

Included with these soils in mapping are small areas of
somewhat poorly drained and poorly drained, loamy and
sandy alluvial soils along streams and waterways. These
included soils make up about 5 percent of the unit.

Permeability is rapid in the upper part of the Yalmer
soil, slow in the next part, and moderate in the lower
part. It is moderate in the upper part of the Munising soil,
slow in the next part, and moderate in the lower part.
The available water capacity is low in both soils. Runoff
is medium.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, the
windthrow hazard, and plant competition are
management concerns. The use of equipment is
restricted by the slope. Special care is needed in laying
out logging roads and in operating equipment. Logging
roads can be designed so that they conform to the
topography. The grade should be kept as low as
possible. On the lower part of the slopes, the use of
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equipment is briefly restricted in spring and in other
excessively wet periods. Year-round logging roads
should be graveled.

Erosion can result from the concentration of runoff on
skid trails, on logging roads, in the tracks of wheeled
equipment, and on landings. Removing water with water
bars, out-sloping or in-sloping road surfaces, culverts,
and drop structures, building logging roads on the
contour or on the gentler slopes, and seeding logging
roads, trails, and landings after the trees are logged help
to prevent excessive soil loss.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent on the Yalmer soil. Planting
when the soil is moist can reduce these losses. Planting
containerized seedlings or special nursery stock also
reduces the seedling mortality rate. Because of the firm
layer in the middle part of the subsoil, trees on these
soils are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay
natural regeneration unless precautionary measures are
applied. Special harvest methods may be needed to
control the undesirable plants. Species composition can
be managed by various cutting practices.

The woodland ordination symbol is 3R; the land
capability classification is Vlle; the Michigan soil
management groups are 4a-af and 3a-af. The primary
habitat type is TM, and the secondary habitat type is
ATD.

69F—Yalmer-Munising loamy sands, 35 to 60
percent slopes. These deep, very steep, well drained
soils are on side slopes along waterways, streams, and
wave-cut terrace escarpments. Individual areas are
elongated and range from 5 to 240 acres. They are 50 to
60 percent Yalmer soil and 30 to 50 percent Munising
soil. The two soils occur as areas so intricately mixed or
so small that separating them in mapping was not
practical.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, firm and very firm loamy fine sand
and fine sandy loam; and the lower part is reddish
brown, firm fine sandy loam. The substratum to a depth
of about 70 inches is reddish brown fine sandy loam. In
places it is loamy sand.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
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loam; the next part is reddish brown, firm loamy sand
and pinkish gray and reddish brown, very firm loamy
sand and sandy loam; and the lower part is reddish
brown, friable sandy loam. The substratum to a depth of
about 80 inches is reddish brown sandy loam.

Included with these soils in mapping are small areas of
somewhat poorly drained and poorly drained, loamy and
sandy alluvial soils along streams and waterways. These
included soils make up 5 to 10 percent of the unit.

Permeability is rapid in the upper part of the Yalmer
soil, slow in the next part, and moderate in the lower
part. It is moderate in the upper part of the Munising soil,
slow in the next part, and moderate in the lower part.
The available water capacity is low in both soils. Runoff
is medium or rapid.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, the
windthrow hazard, and plant competition are
management concerns. The use of equipment is
restricted by the slope. Ordinary crawler tractors and
rubber-tired skidders cannot be operated safely on these
slopes. Special logging methods, such as yarding the
logs with a cable, may be needed. The selection of sites
for logging roads and skid roads is limited. Building the
roads on the ¢ontour helps to control erosion. Removing
water with water bars, out-sloping or in-sloping road
surfaces, culverts, and drop structures also helps to
control erosion.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent on the Yalmer soil. Because of
the firm layer in the middle part of the subsoil, trees on
these soils are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. After trees are cut, plant competition can be
expected to delay natural regeneration unless
precautionary measures are applied. Special harvest
methods may be needed to control the undesirable
plants. Species composition can be managed by various
cutting practices.

The woodland ordination symbol is 3R; the land
capability classification is Vlle; the Michigan soil
management groups are 4a-af and 3a-af. The primary
habitat type is TM, and the secondary habitat type is
ATD.

70—Winterfield fine sandy loam. This deep, nearly
level, somewhat poorly drained soil is on flood plains. It
is subject to flooding. Individual areas are elongated and
range from 5 to 120 acres.

Typically, the surface layer is dark reddish brown fine
sandy loam about 9 inches thick. The upper part of the
substratum is reddish brown, mottled loamy fine sand.
The lower part to a depth of about 60 inches is reddish
brown fine sand. In places the upper part of the
substratum is not mottled.
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Included with this soil in mapping are small areas of
the somewhat poorly drained Sturgeon soils. These soils
are less droughty than the Winterfield soil. They are in
landscape positions similar to those of the Winterfield
soil. They make up 10 to 15 percent of the unit.

Permeability is rapid in the Winterfield soil. The
seasonal high water table is at a depth of 0.5 foot to 1.5
feet in spring and in other excessively wet periods.
Runoff is slow. The available water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The use of equipment is briefly restricted in spring and in
other excessively wet periods. Equipment should be
used only when the soil is dry or has an adequate snow
cover. Year-round logging roads should be graveled.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay
natural regeneration unless precautionary measures are
applied. Special harvest methods may be needed to
control the undesirable plants. Before trees are planted,
site preparation by mechanical or chemical means
generally is needed to control plant competition.

This soil is fairly well suited to hay, pasture, and
cultivated crops. The major management concerns are
the seasonal high water table, the low available water
capacity, and the organic matter content. A surface
drainage system reduces the wetness and helps to
remove floodwater. Returning crop residue to the soil,
applying a system of conservation tillage, and adding
organic material increase the organic matter content and
conserve moisture. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during excessively dry periods help to keep pastures in
good condition.

The woodland ordination symbol is 6W; the land
capability classification is IVw; the Michigan soil
management group is L-4c. The primary habitat type is
AVO, and the secondary habitat type is ATD.

71A—Pelkie loamy very fine sand, 0 to 3 percent
slopes. This deep, nearly level, moderately well drained
soil is on flood plains. It is subject to flooding. Individual
areas are irregularly shaped or elongated and range from
5 to 215 acres.

Typically, the surface layer is brown loamy very fine
sand about 8 inches thick. The substratum to a depth of
about 60 inches is light reddish brown and reddish brown
fine sand and light reddish brown, mottled sand. In some
places the upper part of the substratum is mottied. In
other places the substratum is not mottled.

Included with this soil in mapping are small areas of
the moderately well drained Moquah and somewhat
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poorly drained Sturgeon soils. These soils are less
droughty than the Pelkie soil. They make up 5 to 15
percent of the unit. Moquah soils are in landscape
positions similar to those of the Pelkie soil. Sturgeon
soils are in slight depressions and drainageways.

Permeability is rapid in the Pelkie soil. The seasonal
high water table is at a depth of 2.5 to 5.0 feet in spring
and in other excessively wet periods. Runoff is very
slow. The available water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are seedling mortality and
plant competition. Logging may be delayed by flooding
after snowmelt in the spring. Because of droughtiness,
seedling losses can be as high as 25 to 50 percent.
Planting when the soil is moist can reduce these losses.
Planting containerized seedlings or special nursery stock
also reduces the seedling mortality rate.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Some areas are used as cropland, hayland, or pasture.

This soil is fairly well suited to cultivated crops and well
suited to hay and pasture. The major management
concerns are the flooding, droughtiness, and the organic
matter content. A surface drainage system helps to
remove floodwater. Returning crop residue to the soil,
applying a system of conservation tillage, and adding
organic material increase the organic matter content and
conserve moisture. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during excessively dry periods help to keep pastures in
good condition.

The woodland ordination symbol is 3S; the land
capability classification is 1Vs; the Michigan soil
management group is L-4a. The primary habitat type is
AVO.

72—Sturgeon silt loam. This deep, nearly level,
somewhat poorly drained soil is on flood plains. It is
subject to flooding. Individual areas are irregularly
shaped or elongated and range from 5 to 510 acres.

Typically, the surface layer is reddish brown silt loam
about 8 inches thick. The upper part of the substratum is
reddish brown, mottled silt loam. The lower part to a
depth of about 60 inches is brown fine sand. In places
the lower part of the substratum is loamy.

Included with this soil in mapping are small areas of
the somewhat poorly drained Winterfield and poorly
drained Arnheim soils. Winterfield soils are droughtier
than Sturgeon soil. They are in landscape positions
similar to those of the Sturgeon soil. Arnheim soils are in
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depressions and drainageways. Included soils make up 5
to 15 percent of the unit.

Permeability is moderate in the upper part.of the
Sturgeon soil and rapid in the lower part. The seasonal
high water table is at a depth of 0.5 foot to 1.5 feet in
spring and in other excessively wet periods. Runoff is
slow. The available water capacity is moderate.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The use of equipment is briefly restricted in spring and in
other excessively wet periods. Equipment should be
used only when the soil is dry or has an adequate snow
cover. When the soil is wet, unsurfaced logging roads
are slippery and ruts form easily. Year-round logging
roads should be graveled. Landings can be used only
during dry periods. They should be stabilized, so that
they can withstand repeated use of heavy equipment.
Small areas of moderately well drained soils may be
available for use as landing sites.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. Species
composition can be managed by various cutting
practices. Undesirable plants that invade clearcut areas
can delay or prevent the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Some areas are used as hayland, pasture, or cropland.
This soil is well suited to hayland and pasture and fairly
well suited to cultivated crops. The major management
concerns are the flooding, tilth, and the organic matter
content. A surface drainage system helps to remove
floodwater. Returning crop residue to the soil, applying a
system of conservation tillage, and adding organic
material improve tilth and increase the organic matter
content.

In the areas used as pasture, overgrazing or grazing
when the soil is wet can cause compaction and can
reduce yields. Proper stocking rates, rotation or strip
grazing, and restricted grazing during wet periods help to
keep the pasture in good condition.

The woodland ordination symbol is 3W; the land
capability classification is lliw; the Michigan soil
management group is L-2b. The primary habitat type is
AVO, and the secondary habitat type is ATD.

73—Arnheim mucky silt loam. This deep, nearly
level, poorly drained soil is on narrow or wide, elongated
flood plains. It is subject to flooding. Individual areas
range from 5 to 570 acres.

Typically, the surface layer is dark brown mucky silt
loam about 5 inches thick. The upper part of the
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substratum is dark grayish brown, mottled silt loam. The
next part is reddish brown, mottled very fine sandy loam
and silt loam. The lower part to a depth of about 60
inches is reddish brown, stratified loamy fine sand, very
fine sandy loam, and fine sandy loam. In some places
the surface layer is muck 6 to 12 inches thick. In other
places the substratum has a layer of muck. In some
areas the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Sturgeon soils. These soils
are in slightly elevated areas. They make up about 5
percent of the unit.

Permeability is moderate in the Arnheim soil. The
seasonal high water table is near or at the surface in
spring and in other excessively wet periods. Runoff is
very slow or ponded. The available water capacity is
moderate.

Most areas of this soil are used as woodland. The
equipment limitation, seedling mortality, the windthrow
hazard, and plant competition are management
concerns. The soil is usually wet from fall to spring and
can be wet during other periods. Equipment can be used
only during dry summer months and during winter
months when the snow cover is adequate. Ruts form
easily if wheeled skidders are used when the soil is wet.
Deep ruts tend to restrict lateral drainage, result in
damage to tree roots, and alter soil structure. On year-
round logging roads, roadfill and gravel are needed.
Culverts are needed to improve drainage. The number of
suitable landing sites is severely limited because of the
wetness.

Because of the seasonal high water table, the
expected seedling mortality rate is 25 to 50 percent and
trees are shallow rooted. Many trees may be blown
down during periods of high wind. Windthrow can be
minimized by harvest methods that do not leave the
remaining trees widely spaced. After trees are cut, plant
competition can be expected to delay or prevent natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Trees generally are not planted on
this soil because of the wetness and plant competition.

The woodland ordination symbol is 5W; the land
capability classification is Vw; the Michigan soil
management group is L-2c. The primary habitat type is
FMC, and the secondary habitat type is Fl.

74B—Waiska Variant very channery sand, 0 to 4
percent slopes. This deep, nearly level, excessively
drained soil is on low beach ridges. Individual areas are
elongated and range from 5 to 75 acres.

Typically, the surface layer is black very channery
sand about 5 inches thick. The substratum to a depth of
about 60 inches is reddish brown and dark reddish
brown extremely channery sand. In places sandstone
bedrock is at a depth of 36 to 60 inches.

Soil Survey

Permeability is very rapid. The available water capacity
is very low. Runoff is slow.

This soil is used as woodland or is idle land. The
major concerns managing woodland are seedling
mortality and plant competition. Because of
droughtiness, seedling losses can exceed 50 percent.
After trees are cut, plant competition can be expected to
delay natural regeneration unless precautionary
measures are applied. Special harvest methods may be
needed to control the undesirable plants.

The woodland ordination symbol is 2S; the land
capability classification is Vls; the Michigan soil
management group is Ga. The primary habitat type is
ATD, and the secondary habitat type is TM.

75D—Fence silt loam, dissected, 8 to 35 percent
slopes. This deep, moderately sloping to steep, well
drained soil is on dissected uplands that have parallel
ravines 30 to 200 feet apart. The ravines are 6 to 40 feet
deep and 20 to 75 feet wide and have strongly sloping
to very steep side slopes. The ravine bottoms are 5 to
20 feet wide. Individual areas are irregular in shape and
range from 5 to 105 acres.

Typically, about 2 inches of black, partially
decomposed forest litter is at the surface. The surface
layer is reddish gray silt loam about 3 inches thick. The
subsoil is about 55 inches thick. The upper part is dark
reddish brown and yellowish red, friable very fine sandy
loam, and the lower part is reddish brown, firm silt loam
mixed with friable silt. The substratum to a depth of
about 70 inches is pink and reddish brown, stratified very
fine sand and loamy very fine sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Richter Variant soils on the
ravine bottoms. These soils make up about 2 percent of
the unit.

Permeability is moderately slow in the Fence soil. The
available water capacity is high. Runoff is medium on the
steeper slopes and slow on the moderate slopes.

This soil is used as woodland. The major management
concerns are the equipment limitation, the erosion
hazard, and plant competition. The use of equipment is
restricted by the dissected landscape. Access is easiest
in the less sloping areas between the ravines or on
ridgetops. In spring and in other excessively wet periods,
however, the use of equipment is briefly restricted in the
areas between the ravines. When the soil is wet,
unsurfaced logging roads are slippery and ruts form
easily. The number of suitable landing sites is very
limited. Year-round logging roads should be graveled.

If the steep side slopes of the ravines are disturbed,
erosion is a moderate or severe hazard. It results from
the concentration of runoff on skid trails, on logging
roads, and in the tracks of wheeled equipment. Building
the logging roads and skid roads in the less sloping
areas between the ravines or diagonally across the side
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slopes and seeding the roads, trails, and landings after
the trees are logged help to prevent excessive soil loss.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegutation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is Vle; the Michigan soil
management group is 3a. The primary habitat type is
AVO, and the secondary habitat type is ATD.

76A—Allendale loamy sand, 0 to 3 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on low knolls and broad plains. Individual areas are
irregular in shape and range from 5 to 30 acres.

Typically, the surface layer is dark brown loamy sand
about 5 inches thick. The subsurface layer is brown
loamy sand about 4 inches thick. The subsoil is about 21
inches thick. The upper part is dark reddish brown and
yellowish red, mottled, very friable sand, and the lower
part is reddish brown, firm silty clay loam mixed with silt
loam. The substratum to a depth of about 60 inches is
reddish brown silty clay. In places the soil is deeper to
mottles.

Permeability is rapid in the upper part of the profile
and slow in the lower part. The seasonal high water
table is at a depth of 1 to 2 feet in spring and in other
excessively wet periods. Runoff is slow. The available
water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
Equipment should be used only when the soil is dry or
has an adequate snow cover. Loose sand in heavily
traveled areas can interfere with the traction of wheeled
equipment, especially during dry periods.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay
natural regeneration unless precautionary measures are
applied. Special harvest methods may be needed to
control the undesirable plants. If trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

Some areas are used as hayland, pasture, or cropland.

This soil is well suited to hay and pasture and fairly well
suited to cultivated crops. The major management
concerns are the seasonal high water table, the low
available water capacity, and the organic matter content.
A surface drainage system helps to remove excess
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water. Returning crop residue to the soil, applying a
system of conservation tillage, and adding organic
material increase the organic matter content and
conserve moisture. Proper stocking rates, pasture
rotation, timely deferment of grazing, and limited use
during excessively dry periods help to keep pastures in
good condition.

The woodland ordination symbol is 4W; the land
capability classification is lllw; the Michigan soil
management group is 4/Ib. The primary habitat type is
ATD, and the secondary habitat type is TMC.

77A—Udipsamments and Udorthents, nearly level.
These somewhat excessively drained to moderately well
drained soils are in areas where the original upper layers
of soil material have been removed and where the
original soil has been covered with fill. Ridges and hills
have been leveled, and depressions have been filied.
The fill material was hauled in from construction sites or
borrow areas or is nonsoil material. Its texture ranges
from sand to clay. Individual areas are irregular in shape
and range from 5 to 100 acres in size.

These soils are used mainly as sites for recreational,
industrial, and urban development. Some areas are idle
or are used as wildlife habitat. A few have small deposits
of refuse. In some areas the soils are suited to
residential, industrial, and recreational development and
to wildlife habitat. Onsite investigation is needed to
determine specific soil properties.

No interpretive groups are assigned.

78B—Champion-Michigamme cobbly silt loams,
rocky, 1 to 8 percent slopes. These nearly level and
gently sloping, moderately well drained soils are on low
knolls and side slopes. The Champion soil is deep, and
the Michigamme soil is moderately deep. Individual areas
are irregularly shaped or elongated and range from 5 to
355 acres. They are 50 to 75 percent Champion soil, 20
to 45 percent Michigamme soil, and 1 to 10 percent rock
outcrops and very shallow soils. The Champion and
Michigamme soils occur as areas so intricately mixed or
so small that separating them in mapping was not
practical.

Typically, the Champion soil has about 1 inch of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray cobbly silt loam about 4
inches thick. The subsoil is about 49 inches thick. The
upper part is dark reddish brown, friable cobbly silt loam;
the next part is dark brown and brown, friable fine sandy
loam; and the lower part is dark grayish brown, mottled,
firm gravelly sandy loam. The substratum to a depth of
about 60 inches is grayish brown gravelly loamy sand. In
places the surface layer is stony.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
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dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places the depth to bedrock is less
than 20 inches.

Included with these soils in mapping are small areas of
the somewhat poorly drained Net soils in depressions
and drainageways. These soils make up about 5 percent
of the unit.

Permeability is moderate in the upper part of the
Champion soil, slow in the next part, and moderate or
moderately rapid in the lower part. It is moderate in the
Michigamme soil. Both soils have a perched seasonal
high water table at a depth of 1 to 2 feet in spring and in
other excessively wet periods. Runoff is slow. The
available water capacity is low.

These soils are used as woodland. The major
management concerns are the equipment limitation, the
windthrow hazard, and plant competition. The use of
equipment is restricted in spring and in other excessively
wet periods. The upper part of the subsoil is saturated
during these periods. The degree of saturation generally
is higher on the lower part of the slopes. Ruts form
easily if skidders are used when the soils are wet. Deep
ruts tend to restrict lateral drainage, result in damage to
tree roots, and alter soil structure. Also, they can resuit
in a change in species composition and reduce yields.
Equipment should be used only when the soils are dry or
have an adequate snow cover. On year-round logging
roads, a gravel base is needed. The bedrock and the
rock outcrops can hinder road construction. Also, the
rock outcrops can hinder harvesting. The best sites for
landings are the nearly level areas.

Because the lower part of the subsoil in the Champion
soil is firm and the Michigamme soil is moderately deep
over bedrock, trees are shallow rooted. Some may be
blown down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Northern hardwoods are the dominant species
on these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3W; the land
capability classification is Vlis; the Michigan soil
management groups are 3a-af and 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
T™.

78D—Champion-Michigamme cobbly silt loams,
rocky, 8 to 15 percent slopes. These gently rolling and
rolling, moderately well drained soils are on knolis and

Soil Survey

side slopes. The Champion soil is deep, and the
Michigamme soil is moderately deep. Individual areas are
irregular in shape and range from 5 to 965 acres. They
are 50 to 75 percent Champion soil, 20 to 45 percent
Michigamme soil, and 1 to 10 percent rock outcrops and
very shallow soils. The Champion and Michigamme soils
occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Champion soil has about 1 inch of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray cobbly silt loam about 4
inches thick. The subsoil is about 49 inches thick. The
upper part is dark reddish brown, friable cobbly silt loam;
the next part is dark brown and brown, friable fine sandy
loam; and the lower part is dark grayish brown, mottled,
firm gravelly sandy loam. The substratum to a depth of
about 60 inches is grayish brown gravelly loamy sand. In
places the surface layer is stony or very stony.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places depth to the bedrock is less
than 20 inches.

Included with these soils in mapping are small areas of
the somewhat poorly drained Net soils in depressions
and drainageways. These soils make up about 5 percent
of the unit.

Permeability is moderate in the upper part of the
Champion soil, slow in the next part, and moderate or
moderately rapid in the lower part. It is moderate in the
Michigamme soil. Both soils have a perched seasonal
high water table at a depth of 1 to 2 feet in spring and in
other excessively wet periods. Runoff is slow. The
available water capacity is low.

These soils are used as woodland. The major
management concerns are the equipment limitation, the
windthrow hazard, and plant competition. The use of
equipment is restricted in spring and in other excessively
wet periods. The upper part of the subsoil is saturated
during these periods. The degree of saturation generally
is higher on the lower part of the slopes. Ruts form
easily if skidders are used when the soils are wet. Deep
ruts tend to restrict lateral drainage, result in damage to
tree roots, and alter soil structure. Equipment should be
used only when the soils are dry or have an adequate
snow cover. On year-round logging roads, a gravel base
is needed. The bedrock and the rock outcrops can
hinder road construction. Also, the rock outcrops can
hinder harvesting. The slope limits the number of ‘
suitable landing sites. Landings can be established in
small, nearly level areas, if any are available, or in the
nearly level adjacent areas.
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Because of the firm layer in the subsoil of the
Champion soil and the bedrock underlying the
Michigamme soil, the trees are shallow rooted. Some
may be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Northern hardwoods are the dominant
species on these soils. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

The woodland ordination symbol is 3W; the land
capability classification is Vis; the Michigan soil
management groups are 3a-af and 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
T™.

78E--Champion-Michigamme cobbly silt loams,
rocky, 15 to 35 percent slopes. These hilly and steep,
well drained soils are on hills, ridges, and side slopes.
The Champion soil is deep, and the Michigamme soil is
moderately deep. Individual areas are irregularly shaped
or elongated and range from 5 to 2,585 acres. They are
35 to 70 percent Champion soil, 25 to 60 percent
Michigamme soil, and 1 to 15 percent rock outcrops and
very shallow soils. The Champion and Michigamme soils
occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Champion soil has about 1 inch of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray cobbly silt loam about 4
inches thick. The subsoil is about 49 inches thick. The
upper part is dark reddish brown, friable cobbly silt loam;
the next part is dark brown and brown, friable fine sandy
loam; and the lower part is dark grayish brown, firm
gravelly sandy loam. The substratum to a depth of about
60 inches is grayish brown gravelly loamy sand. In
places the surface layer is stony.

Typically, the Michigamme soil has a surface layer of
dark reddish brown cobbly silt loam about 2 inches thick.
The subsurface layer is brown cobbly silt loam about 2
inches thick. The subsoil is about 24 inches thick. It is
dark reddish brown and reddish brown, friable silt loam
and dark brown, friable cobbly silt loam. The substratum
is brown and dark reddish brown gravelly fine sandy
loam about 3 inches thick. Bedrock is at a depth of
about 31 inches. In places the depth to bedrock is less
than 20 inches.

Permeability is moderate in the upper part of the
Champion soil, slow in the next part, and moderate or
moderately rapid in the lower part. It is moderate in the
Michigamme soil. The available water capacity is low.
Runoff is slow or medium.
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These soils are used as woodland. The major
management concerns are the equipment limitation, the
erosion hazard, and the windthrow hazard. The use of
equipment is restricted by the slope. Special care is
needed in laying out logging roads and in operating
equipment. Logging roads can be designed so that they
conform to the topography. The grade should be kept as
low as possible. The bedrock and the rock outcrops can
hinder road construction. Also, the rock outcrops can
hinder harvesting. Landings can be established in small,
nearly level areas, if any are available, or in nearly level
adjacent areas. The use of equipment is briefly restricted
in spring and in other excessively wet periods. When the
soils are wet, unsurfaced logging roads are slippery and
ruts form easily. Year-round logging roads should be
graveled.

Erosion can result from the concentration of runoff on
skid trails, on logging roads, in the tracks of wheeled
equipment, and on landings. Removing water with water
bars, out-sloping or in-sloping road surfaces, culverts,
and drop structures, building logging roads and skid
roads on the contour or on the gentler slopes, and
seeding skid roads, trails, and landings after the trees
are logged help to prevent excessive soil loss.

Because of the firm layer in the subsoil of the

- Champion soil and the bedrock underlying the

Michigamme soil, the trees are shallow rooted. Some
may be blown down during periods of high wind and
excessive wetness. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. Northern hardwoods are the dominant
species on these soils. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay or prevent the
establishment of desirable species. If trees are planted,
site preparation by mechanical or chemical means is
needed to control the competing vegetation. Subsequent
control of the invasion and growth of hardwoods may be
needed.

The woodland ordination symbol is 3R; the land
capability classification is Vils; the Michigan soil
management groups are 3a-af and 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
T™.

79B—Nunica siit ioam, 1 to 6 percent slopes. This
deep, nearly level and gently sloping, well drained soil is
on broad plains. Individual areas are irregular in shape
and range from 5 to 470 acres.

Typically, the surface layer is dark brown silt loam
about 2 inches thick. The subsurface layer is brown silt
loam about 4 inches thick. The subsoil is about 19
inches thick. The upper part is reddish brown, friable silty
clay loam mixed with silt loam, and the lower part is
reddish brown, firm silty clay loam. The substratum to a
depth of about 60 inches is reddish brown and pinkish
gray, stratified silt, silt loam, fine sandy loam, and silty
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clay loam. In places the subsoil and substratum are clay,
silty clay, or sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Bowers and moderately
well drained Munising soils. Bowers soils are in
depressions and drainageways. Munising soils are more
droughty than the Nunica soil. They are in landscape
positions similar to those of the Nunica soil. Included
soils make up 5 to 10 percent of the unit.

Permeability is- moderately slow in the Nunica soil. The
available water capacity is high. Runoff is slow in
wooded areas and medium in cultivated areas.

Some areas of this soil are used as woodland. The
major management concern is plant competition. The
equipment limitation is slight, but trafficability is briefly
limited in spring and in other excessively wet periods.
When the soil is wet, unsurfaced roads are slippery and
ruts form easily. Year-round logging roads should be
graveled. The best sites for landings are the nearly level
areas. Northern hardwoods are the dominant species on
this soil. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

Most areas are used as cropland, hayland, or pasture
or are idle. This soil is well suited to cultivated crops,
hay, and pasture. If the soil is cultivated, the major
management concerns are water erosion, the organic
matter content, and tilth. Cover crops, close-growing
crops, and grassed waterways help to control runoff and
erosion. Working the soil when it is wet results in
compaction and the formation of clods. Returning crop
residue to the soil, applying a system of conservation
tillage, and adding organic material improve tilth and
increase the content of organic matter.

79D—Nunica silt loam, 6 to 15 percent slopes. This
deep, undulating to rolling, well drained soil is on knolls
and side slopes. Individual areas are irregular in shape
and range from 5 to 85 acres.

Typically, the surface layer is dark brown silt loam
about 2 inches thick. The subsurface layer is brown silt
loam about 4 inches thick. The subsoil is about 19
inches thick. The upper part is reddish brown, friable silty
clay loam mixed with brown silt loam, and the lower part
is reddish brown silty clay loam. The substratum to a
depth of about 60 inches is reddish brown and pinkish
gray, stratified silt, silt loam, fine sandy loam, and silty
clay loam. In places the subsoil and substratum are clay
or silty clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Bowers and well drained
Munising soils. Bowers soils are in depressions and
drainageways. Munising soils are more droughty than the
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Nunica soil. They are in landscape positions similar to
those of the Nunica soil. Included soils make up 6 to 12
percent of the unit.

Permeability is moderately slow in the Nunica soil. The
available water capacity is high. Runoff is siow in
wooded areas and medium in the cultivated areas.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the erosion hazard, and plant competition.
Because of the slope, the number of suitable landing
sites is minimal. Landings can be established in small,
nearly level areas, if any are available, or in the nearly
level adjacent areas. Trafficability is briefly limited in
spring and in other excessively wet periods. When the
soil is wet, unsurfaced roads are slippery and ruts form
easily. The erosion hazard results from the concentration
of runoff on skid roads and trails, on logging roads, and
in the tracks of wheeled equipment. Gullying can be
prevented by the safe disposal of water in areas where
runoff concentrates. Seeding logging roads, skid roads,
and landings after the trees are logged helps to control
erosion.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is llle; the Michigan soil
management group is 1.5a. The primary habitat type is
ATD.

80A—Bowers silt loam, 0 to 3 percent slopes. This
deep, nearly level somewhat poorly drained soil is in
depressions and drainageways. Individual areas are
irregular in shape and range from 5 to 215 acres.

Typically, the surface layer is reddish brown silt loam
about 11 inches thick. The subsoil is firm silty clay loam
Equipment should be used only when the soil is dry or
has an adequate snow cover. When the soil is wet,
unsurfaced logging roads are slippery and ruts form
easily. Year-round logging roads should be graveled.
Culverts are needed to maintain the natural drainage
system. Landings can be used only when the soil is dry.
They should be stabilized, so that they can withstand
repeated use of heavy equipment. The small included
areas of Nunica soils in the slightly higher landscape
positions can be used as sites for landings.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can delay natural regeneration
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unless precautionary measures are applied. Special
harvest methods may be needed to control the
undesirable plants. Before trees are planted, site
preparation by mechanical or chemical means may be
needed to control competing vegetation.

Some areas are used as hayland or pasture. This soil
is well suited to hay and pasture. The major
management concerns are wetness and surface
compaction. Grassed waterways help to remove excess
water. Overgrazing or grazing when the soil is wet can
cause compaction and can destroy forage plants. Proper
stocking rates, rotation grazing or strip grazing, and
restricted grazing during wet periods help to keep the
pasture in good condition.

The woodland ordination symbol is 7W; the land
capability classification is Ilw; the Michigan soil
management group is 1.5b. The primary habitat type is
TMC, and the secondary habitat type is ATD.

81A—Burt Variant very gravelly loamy sand, 0 to 2
percent slopes. This shallow, nearly level, somewhat
poorly drained soil is on sandstone benches along the
shoreline of Lake Superior. Individual areas are
elongated and range from 10 to 205 acres.

Typically, about 2 inches of black, partially
decomposed forest litter is at the surface. The surface
layer is dark reddish brown loamy sand about 1 inch
thick. The substratum is about 12 inches of dark reddish
gray very gravelly loamy sand and very gravelly sand.
Sandstone bedrock is at a depth of about 13 inches. In
places the depth to sandstone bedrock is more than 20
inches.

Included with this soil in mapping are small areas of
the well drained Onota Variant soils. These soils are in
slightly elevated areas. They make up about 2 percent of
the unit.

Permeability is rapid in the Burt Variant soil. The
seasonal high water table is at a depth of 0.5 foot to 1.5
feet in spring and in other excessively wet periods.
Runoff is slow. The available water capacity is very low.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is limited in spring and in other excessively
wet periods. Equipment should be used only when the
soil is dry or has an adequate snow cover. The bedrock
can hinder road building.

Because of early season wetness and midsummer
droughtiness, seedling losses may be as high as 25 to
50 percent. Timely planting reduces the seedling
mortality rate. Because of the seasonal high water table
and the depth to bedrock, trees on this soil are shallow
rooted. Many may be blown down during periods of high
wind and excessive wetness. Windthrow can be
minimized by harvest methods that do not leave the
remaining trees widely spaced. After trees are cut, plant
competition can be expected to delay natural
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regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Trees generally are not planted on
this soil. If they are planted, site preparation by
mechanical or chemical means generally is needed to
control plant competition.

The woodland ordination symbol is 2W; the land
capability classification is Vliw; the Michigan soil
management group is Rbc. The primary habitat type is
TMC.

82—Roscommon Variant mucky sand. This
moderately deep, nearly level, poorly drained soil is on
sandstone benches. It is subject to ponding. Individual
areas are elongated and range from 10 to 160 acres.

Typically, the surface layer is black muck about 5
inches thick. The substratum is brown sand and dark
brown, mottled sand about 26 inches thick. Sandstone
bedrock is at a depth of about 31 inches. In places the
depth to sandstone bedrock is more than 20 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Burt Variant soils. These
soils are in slightly elevated areas. They make up about
5 percent of the unit.

Permeability is rapid in the Roscommon Variant soil.
The seasonal high water table is near or above the
surface in spring and in other excessively wet periods.
Runoff is very slow or ponded. The available water
capacity is low.

This soil is used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The soil is
usually wet from fall to spring and can be wet during
other periods. Equipment can be used only during dry
summer months and during winter months when the
snow cover is adequate. On year-round logging roads,
roadfill and a gravel base are needed. Culverts are
needed to maintain the natural drainage system. The
number of suitable landing sites is severely limited
because of the wetness.

Because of the wetness, seedling losses can exceed
50 percent. Because of the seasonal high water table
and the depth to bedrock, trees on this soil are shallow
rooted. Many may be blown down during periods of high
wind. Windthrow can be minimized by harvest methods
that do not leave the remaining trees widely spaced.
After trees are cut, plant competition can be expected to
delay or prevent natural regeneration unless
precautionary measures are applied. Special harvest
methods may be needed to control the undesirable
plants. Trees generally are not planted on this soil
because of the wetness and plant competition.

The woodland ordination symbol is 2W; the land
capability classification is VIw; the Michigan soil
management group is 4/Rbc. The primary habitat type is
TMC, and the secondary habitat type is TTS.
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83E—Nunica and Ontonagon soils, 15 to 40
percent slopes. These deep, moderately steep to very
steep, well drained soils are on short side slopes along
waterways and streams. Individual areas are long and
narrow or irregularly shaped and range from 5 to 130
acres. Some are made up of only one of these soils, and
others are made up of both soils. The two soils are used
and managed so similarly that separating them in
mapping was not practical.

Typically, the Nunica soil has a surface layer of dark
brown silt loam about 2 inches thick. The subsurface
layer is brown silt loam about 4 inches thick. The subsoil
is about 19 inches thick. The upper part is reddish
brown, friable silty clay loam mixed with silt loam, and
the lower part is reddish brown, firm silty clay loam. The
substratum to a depth of about 60 inches is reddish
brown and pinkish gray, stratified silt, silt loam, fine
sandy loam, and silty clay loam.

Typically, the Ontonagon soil has a surface layer of
dark brown silt loam about 7 inches thick. The subsoil is
about 27 inches thick. It is firm. The upper part is dark
reddish brown clay mixed with reddish brown silty clay
loam, and the lower part is reddish brown clay. The
substratum to a depth of about 60 inches is reddish
brown silty clay. In places sandy or loamy material is
below a depth of 50 inches.

Included with these soils in mapping are somewhat
poorly drained and poorly drained soils along
drainageways. These included soils make up 4 to 8
percent of the unit.

Permeability is moderately slow in the Nunica soil and
very slow in the Ontonagon soil. The available water
capacity is high in the Nunica soil and moderate in the
Ontonagon soil. Runoff is rapid on both soils.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seeding mortality, the
windthrow hazard, and plant competition are
management concerns. The use of equipment is
restricted by the slope. Special care is needed in laying
out logging roads and in operating equipment. Logging
roads can be designed so that they conform to the
topography. The grade should be kept as low as
possible. The use of equipment is briefly restricted in
spring and in other excessively wet periods. When the
soils are wet, unsurfaced logging roads are slippery and
ruts form easily. Year-round logging roads should be
graveled. Suitable landing sites generally are not
available.

Erosion can result from the concentration of runoff on
skid trails, on skid roads, in the tracks of wheeled
equipment, and on landings. Removing water with water
bars, out-sloping or in-sloping road surfaces, culverts,
and drop structures, building skid roads on the contour
or on the gentier slopes, and seeding roads and trails
after the trees are logged help to prevent excessive soil
loss.

Soil Survey

Northern hardwoods are the dominant species on
these soils. Because of droughtiness, seedling losses
can be as high as 25 to 50 percent on the Ontonagon
soil. Because of the firm subsoil, trees are shallow
rooted on this soil. Some may be blown down during
periods of high wind and excessive wetness. Windthrow
can be minimized by harvest methods that do not leave
the remaining trees widely spaced. Species composition
can be managed by various cutting practices.
Undesirable plants that invade clearcut areas can delay
or prevent the establishment of desirable species. If
trees are planted, site preparation by mechanical or
chemical means is needed to control the competing
vegetation. Subsequent control of the invasion and
growth of hardwoods may be needed. '

The woodland ordination symbol assigned to the
Nunica soil is 3R, and that assigned to the Ontonagon
soil is 2R; the land capability classification is Vlle; the
Michigan soil management groups are 1.5a and Oa. The
primary habitat type is ATD, and the secondary habitat
type is TM.

84A—Channing fine sandy loam, 0 to 3 percent
slopes. This deep, nearly level, somewhat poorly
drained soil is in depressions and drainageways.
Individual areas are irregularly shaped or elongated and
range from 5 to 45 acres.

Typically, the surface layer is dark reddish brown fine
sandy loam about 4 inches thick. The subsurface layer is
reddish brown fine sandy loam about 1 inch thick. The
subsoil is about 17 inches thick. It is friable. The upper
part is reddish brown, mottled very fine sandy loam, and
the lower part is dark yellowish brown fine sandy loam.
The substratum to a depth of about 60 inches is brown
and dark yellowish brown gravelly sand.

Included with this soil in mapping are small areas of
the well drained Amasa soils. These soils are in slightly
elevated areas. They make up about 5 percent of the
unit.

Permeability is moderate in the upper part of the
Channing soil and very rapid in the lower part. The
seasonal high water table is at a depth of 0.5 foot to 1.5
feet in spring and in other excessively wet periods.
Runoff is slow. The available water capacity is low.

Most areas of this soil are used as woodland. The
major management concerns are the equipment
limitation, the windthrow hazard, and plant competition.
The use of equipment is limited in fall and spring and in
other excessively wet periods. Ruts form easily if
wheeled skidders are used during these periods. Deep
ruts can result in damage to tree roots and can alter soil
structure. Equipment should be used only when the soil
is dry or has an adequate snow cover. When the soil is
wet, unsurfaced logging roads are slippery and ruts form
easily. On year-round logging roads, gravel and culverts
are needed.
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Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can be expected to delay
natural regeneration unless precautionary measures are
applied. Special harvest methods may be needed to
control the undesirable plants. If trees are planted, site
preparation by mechanical or chemical means generally
is needed to control plant competition.

The woodland ordination symbol is 2W; the land
capability classification is Illw; the Michigan soil
management group is 3/5b-a. The primary habitat type is
TMC, and the secondary habitat type is TMV.

86A—Net-Witbeck complex, 0 to 3 percent slopes.
These soils are deep and nearly level. The somewhat
poorly drained Net soil is on very low knolls and the
edges of the mapped areas. The poorly drained Witbeck
soil is in depressions and drainageways and in the
center of the mapped areas. It is subject to ponding.
Stones and small boulders are on the surface. They
typically are 10 to 36 inches in diameter and are 1 to 10
feet apart. They are rounded or semirounded. Individual
areas are irregular in shape and range from 5 to 210
acres. They are 55 to 75 percent Net soil and 25 to 45
percent Witbeck soil. The two soils occur as areas so
intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Net soil has a surface layer of very dark
brown silt loam about 3 inches thick. The subsurface
layer is brown, mottled gravelly silt loam about 3 inches
thick. The subsoil is about 33 inches thick. It is mottled.
The upper part is dark reddish brown, friable gravelly
loam and dark brown, friable gravelly silt loam; the next
part is brown, friable gravelly fine sandy loam: and the
lower part is dark grayish brown, firm gravelly sandy
loam. The substratum to a depth of about 60 inches is
dark grayish brown, mottled gravelly sandy loam.

Typically, the Witbeck soil has a surface layer of black
muck about 6 inches thick. The subsurface layer is black
silt loam about 4 inches thick. The subsoil is gray,
mottled, firm fine sandy loam about 11 inches thick. The
substratum to a depth of about 60 inches is dark gray
and brown, mottled very fine sandy loam and dark gray
gravelly fine sandy loam.

Permeability is moderate in the upper part of the Net
soil, slow in the next part, and moderate or moderately
rapid in the lower part. It is moderate or moderately slow
in the Witbeck soil. In spring and in other excessively
wet periods, the Net soil has a seasonal high water table
at a depth of 0.5 foot to 1.5 feet and the Witbeck soil
has one near or above the surface. Runoff is slow or
very slow on both soils. The available water capacity is
low in the Net soil and moderate in the Witbeck soil.
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These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is restricted in late fall, in spring, and in other
excessively wet periods. The upper part of the subsoil is
saturated during these periods. Ruts form easily if
wheeled skidders are used when the soils are wet. Deep
ruts can result in damage to tree roots and can alter soil
structure. On year-round logging roads, roadfill and
gravel are needed. Culverts are needed to maintain the
natural drainage system. The large stones can reduce
the operating speed of skidders and can damage
equipment. The number of suitable landing sites is
severely limited because of the wetness.

Because of the seasonal high water table, seedling
losses can exceed 50 percent on the Witbeck soil.
Because of the firm layer in the subsoil and the wetness,
trees on these soils are shallow rooted. Some may be
blown down during periods of high wind. Windthrow can
be minimized by harvest methods that do not leave the
remaining trees widely spaced. After trees are cut, plant
competition can be expected to delay or prevent natural
regeneration unless precautionary methods are applied.
Special harvest methods may be needed to control the
undesirable plants. Tree planting is severely limited by
the wetness, stoniness, and plant competition.

The woodland ordination symbol assigned to the Net
soil is 2X, and that assigned to the Witbeck soil is 3X;
the land capability classification is VIlw; the Michigan soil
management groups are 3b-af and 3¢. The primary
habitat type is TMC, and the secondary habitat type is
Fl.

87A—Skanee-Gay complex, 0 to 3 percent slopes.
These deep, nearly level soils are on till plains. The
somewhat poorly drained Skanee soil is on low knolls.
The poorly drained Gay soil is in depressional areas. It is
subject to ponding. Individual areas are irregular in shape
and range from 5 to 1,850 acres. They are 60 to 75
percent Skanee soil and 25 to 40 percent Gay soil. The
two soils occur as areas so intricately mixed or so small
that separating them in mapping was not practical.

Typically, the Skanee soil has a surface layer of black
loamy sand about 4 inches thick. The subsurface layer is
reddish gray, mottled loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown, mottled, friable sandy loam, and the lower
part is reddish brown, mottled, firm sandy loam mixed
with loamy sand. The substratum to a depth of about 60
inches is reddish brown sandy loam. In places the upper
part of the subsoil is sandy.

Typically, the surface layer of the Gay soil is about 4
inches of very dark gray muck and 3 inches of dark gray
fine sandy loam. The subsurface layer is light brownish
gray, mottled sandy loam about 4 inches thick. The
subsoil is brown and reddish brown, mottled, friable
sandy loam about 19 inches thick. The substratum to a
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depth of about 60 inches is reddish brown sandy loam.
In some areas sandstone bedrock is within a depth of 40
inches.

Permeability is slow in the middle part of the Skanee
soil and moderate in the rest of the profile. It is moderate
in the Gay soil. In spring and in other excessively wet
periods, the Skanee soil has a seasonal high water table
at a depth of 0.5 foot to 1.5 feet and the Gay soil has
one near or above the surface. Runoff is slow on the
Skanee soil and very slow or ponded on the Gay soil.
The available water capacity is low in the Skanee soil
and moderate in the Gay soil. :

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The soils
are wet from fall to spring and can be wet during other
periods. Ruts form easily if wheeled skidders are used
during these periods. Deep ruts can result in damage to
tree roots and can alter soil structure. Equipment can be
used only during dry summer months and during winter
months when the snow cover is adequate. On year-
round logging roads, roadfill and gravel are needed.
Culverts are needed to maintain the natural drainage
system. The number of suitable landing sites is severely
limited because of the wetness.

Because of the seasonal high water table, seedling
losses can be 25 to 50 percent and the trees are
shallow rooted. Some trees may be blown down during
periods of high wind. Windthrow can be minimized by
harvest methods that do not leave the remaining trees
widely spaced. After trees are cut, plant competition can
be expected to delay or prevent natural regeneration
unless precautionary methods are applied. Special
harvest methods may be needed to control the
undesirable plants. Tree planting is severely limited by
the wetness and plant competition.

The woodland ordination symbol assigned to the
Skanee soil is 3W, and that assigned to the Gay soil is
7W: the land capability classification is llw; the Michigan
soil management groups are 3b-af and 3c. The primary
habitat type is TMC, and the secondary habitat type is
Fl.

88B—Munising-Yalmer loamy sands, dissected, 1
to 8 percent slopes. These deep, nearly level and
gently sloping, moderately well drained soils are on
dissected uplands and side slopes that have parallel
ravines 50 to 300 feet apart. The ravines are 5 to 30 feet
deep and 10 to 75 feet wide and have strongly sloping
to very steep side slopes. The ravine bottoms are 5 to
20 feet wide. Some have seasonal streams. Individual
areas are irregularly shaped or elongated and range from
5 to 815 acres. They are 40 to 65 percent Munising soil
and 30 to 50 percent Yalmer soil. The two soils occur as
areas so intricately mixed or so small that separating
them in mapping was not practical.

Soil Survey

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, mottled, firm loamy
sand and pinkish gray and reddish brown, very firm
loamy sand and sandy loam; and the lower part is
reddish brown, friable sandy loam. The substratum to a
depth of about 80 inches is reddish brown sandy loam.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, mottied, firm and very firm loamy
fine sand and fine sandy loam; and the lower part is
reddish brown, firm fine sandy loam. The substratum to a
depth of about 70 inches is reddish brown fine sandy
loam.

Included with these soils in mapping are somewhat
poorly drained and poorly drained, sandy and loamy soils
on the ravine bottoms. These included soils make up 5
to 10 percent of the unit.

Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. It is rapid in the sandy upper part of the
Yalmer soil, slow in the next part, and moderate in the
lower part. In spring and in excessively wet periods, a
perched seasonal high water table is at a depth of 1.0 to
2.0 feet in the Munising soil and 1.5 to 2.0 feet in the
Yalmer soil. Runoff is medium on the side slopes of the
ravines and slow in the areas between the ravines. The
available water capacity is low in both soils.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are'management concerns. The use of
equipment is restricted by the dissected landscape.
Access is easiest in the less sloping areas between the
ravines, but the use of equipment in these areas is
restricted in spring and in other excessively wet periods.
The upper part of the subsoil is saturated during these
periods. Ruts form easily if wheeled skidders are used
when the soils are wet. Deep ruts tend to restrict lateral
drainage, result in damage to tree roots, and alter soil
structure. Equipment should be used only when the soils
are dry or have an adequate snow cover. On year-round
logging roads, a gravel base is needed. The erosion
hazard is moderate or severe if the side slopes of the
ravines are disturbed. Building logging roads and skid
roads in the less sloping areas between the ravines or
diagonally across the side slopes helps to prevent
excessive soil loss. The best sites for landings are the
nearly level areas between the ravines.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent on the Yalmer soil. Because of
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the firm layer in the middie part of the subsoil, trees on
these soils are shallow rooted. Some may be blown
down during periods of high wind and excessive
wetness. Windthrow can be minimized by harvest
methods that do not leave the remaining trees widely
spaced. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay the establishment of desirable
species. If trees are planted, site preparation by
mechanical or chemical means is needed to control the
competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is llle; the Michigan soil
management groups are 3a-af and 4a-af. The primary
habitat type is TM, and the secondary habitat type is
ATD.

88D—Munising-Yalmer loamy sands, dissected, 8
to 35 percent slopes. These deep, moderately sloping
to steep, well drained soils are on dissected uplands and
side slopes that have parallel ravines 25 to 200 feet
apart. The ravines are 5 to 30 feet deep and 30 to 70
feet wide and have strongly sloping to very steep side
slopes. The ravine bottoms are 5 to 20 feet wide.
Individual areas are elongated or irregularly shaped and
range from 5 to 285 acres. They are 50 to 65 percent
Munising soil and 30 to 50 percent Yalmer soil. The two
soils occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, firm loamy sand
and pinkish gray and reddish brown, very firm loamy
sand and sandy loam; and the lower part is reddish
brown, friable sandy loam. The substratum to a depth of
about 80 inches is reddish brown sandy loam.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, firm and very firm loamy fine sand
and fine sandy loam; and the lower part is reddish
brown, firm fine sandy loam. The substratum to a depth
of about 70 inches is reddish brown fine sandy loam.

Included with these soils in mapping are somewhat
poorly drained and poorly drained, sandy and loamy soils
on the ravine bottoms. Also included are some areas
where the ravine bottoms are stony or have exposures
of bedrock. Included areas make up 5 to 10 percent of
the unit.
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Permeability is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. It is rapid in the sandy upper part of the
Yalmer soil, slow in the next part, and moderate in the
lower part. The available water capacity is low in both
soils. Runoff is medium on the side slopes of the ravines
and slow in the areas between the ravines.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, the
windthrow hazard, and plant competition are
management concerns. The use of equipment is
restricted by the dissected landscape. Access is easiest
in the less sloping areas between the ravines, but the
use of equipment in these areas is briefly restricted in
spring and in other excessively wet periods. When the
soils are wet, unsurfaced roads tend to be slippery and
ruts form easily. Loose sand can interfere with the
traction of wheeled equipment during dry periods. On
year-round logging roads, a gravel base is needed. The
number of suitable landing sites is limited because of the
slope and the ravines. A few gently sloping areas may
be available for use as landings.

On the steep side slopes of the ravines, erosion is a
moderate or severe hazard. It results from the
concentration of runoff on skid roads and trails and in
the tracks of wheeled equipment. Building logging roads
and skid roads in the less sloping areas between the
ravines or diagonally across the side slopes and seeding
the roads after the trees are logged help to prevent
excessive soil loss.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Because of the firm layer in
the middie part of the subsoil, the trees are shallow
rooted. Some may be blown down during periods of high
wind and excessive wetness. Windthrow can be
minimized by harvest methods that do not leave the
remaining trees widely spaced. Because of the dissected
landscape and the strongly sloping to very steep side
slopes of the ravines, site preparation and machine
planting are difficult or impractical. Species composition
can generally be managed by various cutting practices.
Special harvest methods may be needed to control plant
competition.

The woodland ordination symbol is 3R; the land
capability classification is Vle; the Michigan soil
management groups are 3a-af and 4a-af. The primary
habitat type is TM, and the secondary habitat is ATD.

88E~-Yalmer-Munising loamy sands, dissected, 15
to 60 percent slopes. These deep, moderately steep to
very steep, well drained soils are on dissected uplands
and side slopes that have parallel ravines 10 to 100 feet
apart. The ravines are 15 to 30 feet deep and 40 to 100
feet wide and have moderately steep to very steep side
slopes. The ravine bottoms are 10 to 20 feet wide. Some
have seasonal streams. Individual areas are irregular in
shape and range from 5 to 360 acres. They are 40 to 60
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percent Yalmer soil and 35 to 50 percent Munising soil.
The two soils occur as areas so intricately mixed or so
small that separating them in mapping was not practical.

Typically, the Yalmer soil has a surface layer of black
loamy sand about 2 inches thick. The subsurface layer is
reddish gray loamy sand about 5 inches thick. The
subsoil is about 58 inches thick. The upper part is dark
reddish brown, very friable sand and yellowish red, very
friable fine sand; the next part is mixed reddish gray and
dark reddish brown, firm and very firm loamy fine sand
and fine sandy loam; and the lower part is reddish
brown, firm fine sandy loam. The substratum to a depth
of about 70 inches is reddish brown fine sandy loam.

Typically, the Munising soil has a surface layer of
black loamy sand about 1 inch thick. The subsurface
layer is pinkish gray loamy sand about 8 inches thick.
The subsoil is about 53 inches thick. The upper part is
dark reddish brown and reddish brown, friable sandy
loam; the next part is reddish brown, firm loamy sand
and pinkish gray and reddish brown, very firm loamy
sand and sandy loam; and the lower part is reddish
brown, friable sandy loam. The substratum to a depth of
about 80 inches is reddish brown sandy loam.

Included with these soils in mapping are somewhat
poorly drained and poorly drained, sandy and loamy soils
on the ravine bottoms. Also included are some areas
where the ravine bottoms are stony or have exposures
of bedrock. Included areas make up about 5 percent of
the unit. ,

Permeability is rapid in the upper part of the Yalmer
soil, moderately slow in the next part, and moderate in
the lower part. It is moderate in the upper part of the
Munising soil, slow in the next part, and moderate in the
lower part. The available water capacity is low in both
soils. Runoff is medium on the side slopes of the ravines
and slow in the areas between the ravines.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, the
windthrow hazard, and plant competition are
management concerns. The use of equipment is
restricted by the dissected landscape. Ordinary crawler
tractors and rubber-tired skidders cannot be operated
safely on the very steep side slopes of the ravines.
Special logging methods, such as yarding the logs with a
cable, may be needed. Logging roads and skid roads
should be located in the less sloping areas between the
ravines. Loose sand can interfere with the traction of
wheeled equipment during dry periods. On year-round
logging roads, a gravel base is needed. Suitable landing
sites generally are not available because of the slope
and the ravines.
~ Erosion is a severe hazard. It results from the
concentration of runoff on skid roads and skid trails and
in the tracks of wheeled equipment. Building the skid
roads and trails diagonally across the side slopes and
seeding disturbed areas after the trees are logged help

Soil Survey

to prevent excessive soil loss. Cable logging from
ridgetops minimizes the disturbance of side slopes.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Because of the firm layer in
the middle part of the subsoil, the trees are shallow
rooted. Some may be blown down during periods of high
wind. Windthrow can be minimized by harvest methods
that do not leave the remaining trees widely spaced.
Because of the dissected landscape and the moderately
steep to very steep side slopes of the ravines, site
preparation and machine planting are difficult or
impractical. Species composition can be managed by
various cutting practices. Special harvest methods may
be needed to control plant competition.

The woodland ordination symbol is 3R; the land
capability classification is Vlle; the Michigan soil
management groups are 4a-af and 3a-af. The primary
habitat type is TM, and the secondary habitat type is
ATD.

91B—Keweenaw-Kalkaska complex, 1 to 8 percent
slopes. These deep, nearly level and gently sloping soils
are on knolls and broad plains. The Keweenaw soil is
well drained, and the Kalkaska soil is somewhat
excessively drained. Individual areas are irregular in
shape and range from 40 to 850 acres. They are 45 to
60 percent Keweenaw soil and 35 to 50 percent
Kalkaska soil. The two soils occur as areas so intricately
mixed or so small that separating them in mapping was
not practical.

Typically, the Keweenaw soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray loamy sand about 4
inches thick. The upper part of the subsoil is reddish
brown and yellowish red, friable loamy sand and
yellowish red, friable sand. The lower part to a depth of
about 60 inches is reddish gray and reddish brown loamy
sand.

Typically, the Kalkaska soil has about 1 inch of dark
reddish brown, partially decomposed forest litter at the
surface. The surface layer is very dark gray sand about 2
inches thick. The subsurface layer is pinkish gray sand
about 7 inches thick. The subsoil is dark reddish brown,
yellowish red, and strong brown, very friable sand about
24 inches thick. The substratum to a depth of about 60
inches is light brown sand. In places the soil is fine sand
throughout.  «

Included with these soils in mapping are small areas of
the moderately well drained Yalmer soils. These included
soils have a perched seasonal high water table. They
are in landscape positions similar to those of the
Keweenaw and Kalkaska soils. They make up about 10
percent of the unit.

Permeability is moderate or moderately rapid in the
Keweenaw soil and rapid in the Kalkaska soil. The
available water capacity is low in both soils. Runoff is
slow.
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These soils are used as woodland. The major
management concerns are the equipment limitation,
seedling mortality, and plant competition. Loose sand in
heavily traveled areas can interfere with the traction of
wheeled equipment, especially during dry periods. The
best sites for landings are the nearly level areas.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soils are
moist can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate.

Northern hardwoods are the dominant species on
these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is llle; the Michigan soil
management groups are 4a-a and 5a. The primary
habitat type is ATD, and the secondary habitat type is
TM.

91D—Keweenaw-Kalkaska complex, 8 to 15
percent slopes. These deep, gently rolling and rolling
soils are on knolls, side slopes, and broad plains. The
Keweenaw soil is well drained, and the Kalkaska soil is
somewhat excessively drained. Individual areas are
irregular in shape and range from 5 to 640 acres. They
are 40 to 60 percent Keweenaw soil and 40 to 60
percent Kalkaska soil. The two soils occur as areas so
intricately mixed or so small that separating them in
mapping was not practical.

Typically, the Keweenaw soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray loamy sand about 4
inches thick. The upper part of the subsoil is reddish
brown and yellowish red, friable loamy sand and
yellowish red, friable sand. The lower part to a depth of
about 60 inches is reddish gray and reddish brown loamy
sand. In places it is firm.

Typically, the Kalkaska soil has about 1 inch of dark
reddish brown, partially decomposed forest litter at the
surface. The surface layer is very dark gray sand about 2
inches thick. The subsurface layer is pinkish gray sand
about 7 inches thick. The subsoil is dark reddish brown,
yellowish red, and strong brown, very friable sand about
24 inches thick. The substratum to a depth of about 60
inches is light brown sand. In places the soil is fine sand
throughout.

Permeability is moderate or moderately rapid in the
Keweenaw soil and rapid in the Kalkaska soil. The
available water capacity is low in both soils. Runoff is
slow.
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Most areas of these soils are used as woodland. The
major management concerns are the equipment
limitation, seedling mortality, and plant competition.
Loose sand in heavily traveled areas can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Landings
can be established in small, nearly level areas, if any are
available.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soils are
moist can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate.

Northern hardwoods are the dominant species on
these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is 1Ve; the Michigan soil
management groups are 4a-a and 5a. The primary
habitat type is ATD, and the secondary habitat type is
TM.

91E—Keweenaw-Kalkaska complex, 15 to 35
percent slopes. These deep, hilly and steep soils are
on hills and side slopes. The Keweenaw soil is well
drained, and the Kalkaska soil is somewhat excessively
drained. Individual areas are irregular in shape and range
from 5 to 865 acres. They are 40 to 65 percent
Keweenaw soil and 35 to 50 percent Kalkaska soil. The
two soils occur as areas so intricately mixed or so small
that separating them in mapping was not practical.

Typically, the Keweenaw soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray loamy sand about 4
inches thick. The upper part of the subsoil is reddish
brown and yellowish red, friable loamy sand and
yellowish red, friable sand. The lower part to a depth of
about 60 inches is reddish gray and reddish brown loamy
sand. In places it is dense and firm.

Typically, the Kalkaska soil has about 1 inch of dark
reddish brown, partially decomposed forest litter at the
surface. The surface layer is very dark gray sand about 2
inches thick. The subsurface layer is pinkish gray sand
about 7 inches thick. The subsoil is dark reddish brown,
yellowish red, and strong brown, very friable sand about
24 inches thick. The substratum to a depth of about 60
inches is light brown sand. In places the soil is fine sand
throughout.

Permeability is moderate or moderately rapid in the
Keweenaw soil and rapid in the Kalkaska soil. The
available water capacity is low in both soils. Runoff is
slow.
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These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. The slope
and the loose sand can interfere with the traction of
wheeled equipment. The slope limits the selection of
sites for logging roads and landings. Logging roads and
skid roads can be designed so that they conform to the
topography. The grade should be kept as low as
possible. Landings can be established in small, nearly
level areas, if any are available. Erosion can resuilt from
the concentration of runoff on skid trails, on logging
roads, in the tracks of wheeled equipment, and on
landings. Removing water with water bars, out-sloping or
in-sloping road surfaces, culverts, and drop structures
helps to prevent excessive soil loss.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate.

Northern hardwoods are the dominant species on
these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is Vle; the Michigan soil
management groups are 4a-a and 5a. The primary
habitat type is ATD, and the secondary habitat type is
T™.

92B—Keweenaw-Kalkaska complex, dissected, 1
to 8 percent slopes. These deep, nearly level and
gently sloping soils are on dissected uplands and side
slopes. The Keweenaw soil is well drained, and the
Kalkaska soil is somewhat excessively drained. The
uplands and side slopes have parallel ravines 50 to 300
feet apart. The ravines are 5 to 30 feet deep and 10 to
75 feet wide and have strongly sloping to very steep side
slopes. The ravine bottoms are 5 to 20 feet wide. Some
have seasonal streams. Individual areas are irregular in
shape and range from 5 to 285 acres. They are 40 to 60
percent Keweenaw soil and 35 to 50 percent Kalkaska
soil. The two soils occur as areas so intricately mixed or
so small that separating them in mapping was not
practical.

Typically, the Keweenaw soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray loamy sand about 4
inches thick. The upper part of the subsoil is reddish
brown and yellowish red, friable loamy sand and
yellowish red, friable sand. The lower part to a depth of
about 60 inches is reddish gray and reddish brown loamy
sand.
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Typically, the Kalkaska soil has about 1 inch of dark
reddish brown, partially decomposed forest litter at the
surface. The surface layer is very dark gray sand about 2
inches thick. The subsurface layer is pinkish gray sand
about 7 inches thick. The subsoil is dark reddish brown,
yellowish red, and strong brown, very friable sand about
24 inches thick. The substratum to a depth of about 60
inches is light brown sand.

included with these soils in mapping are small areas of
the moderately well drained Yalmer soil. These included
soils have a perched seasonal high water table. They
are in landscape positions similar to those of the
Keweenaw and Kalkaska soils. Also included are small
areas of sandy and loamy soils on the ravine bottoms.
Included soils make up 5 to 10 percent of the unit.

Permeability is moderate or moderately rapid in the
Keweenaw soil and rapid in the Kalkaska soil. The
available water capacity is low in both soils. Runoff is
slow.

These soils are used as woodland. The major
management concerns are the equipment limitation,
seedling mortality, and plant competition. The use of
equipment is restricted by the dissected landscape.
Access is easiest in the less sloping areas between the
ravines. Loose sand in heavily traveled areas can
interfere with the traction of wheeled equipment,
especially during dry periods. Erosion is a moderate
hazard on the side slopes of the ravines. Locating skid
roads and skid trails in the less sloping areas between
the ravines or building them diagonally across the side
slopes helps to prevent excessive soil loss. The best
sites for landings are the nearly level areas between the
ravines.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting containerized
seedlings or special nursery stock can reduce these
losses. Northern hardwoods are the dominant species
on these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is llle; the Michigan soil
management groups are 4a-a and 5a. The primary
habitat type is TM, and the secondary habitat type is
ATD.

92D—Keweenaw-Kalkaska complex, dissected, 8
to 35 percent slopes. These deep, moderately sloping
and strongly sloping soils are on side slopes. The
Keweenaw soil is well drained, and the Kalkaska soil is
somewhat excessively drained. The side slopes have
ravines 50 to 200 feet apart. The ravines are 5 to 30 feet
deep and 10 to 90 feet wide and have strongly sloping
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to very steep side slopes. The ravine bottoms are 5 to
20 feet wide. Some have seasonal streams. Individual
areas are irregular in shape and range from 5 to 210
acres. They are 50 to 60 percent Keweenaw soil and 40
to 50 percent Kalkaska soil. The two soils occur as
areas so intricately mixed or so small that separating
them in mapping was not practical.

Typically, the Keweenaw soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray loamy sand about 4
inches thick. The upper part of the subsoil is reddish
brown and yellowish red, friable loamy sand and
yellowish red, friable sand. The lower part to a depth of
about 60 inches is reddish gray and reddish brown loamy
sand. In places it is dense and firm.

Typically, the Kalkaska soil has about 1 inch of dark
reddish brown, partially decomposed forest litter at the
surface. The surface layer is very dark gray sand about 2
inches thick. The subsurface layer is pinkish gray sand
about 7 inches thick. The subsoil is dark reddish brown,
yellowish red, and strong brown, very friable sand about
24 inches thick. The substratum to a depth of about 60
inches is light brown sand.

Included with these soils in mapping are somewhat
poorly drained and poorly drained, sandy and loamy soils
on the ravine bottoms. These included soils make up 5
to 7 percent of the unit.

Permeability is moderate or moderately rapid in the
Keweenaw soil and rapid in the Kalkaska soil. The
available water capacity is low in both soils. Runoff is
slow.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. The use of
equipment is restricted by the dissected landscape.
Access is easiest in the less sloping areas between the
ravines and on ridgetops. Loose sand can interfere with
the traction of wheeled equipment, especially during dry
periods. The number of suitable landing sites is very
limited. Erosion is a moderate or severe hazard on the
side slopes of the ravines. Because of droughtiness,
seedling losses can be as high as 25 to 50 percent.
Planting containerized seedlings or special nursery stock
can reduce these losses.

Northern hardwoods are the dominant species on
these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is Vle; the Michigan soil
managemnent groups are 4a-a and 5a. The primary
habitat type is TM, and the secondary habitat type is
ATD.
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92E—Keweenaw-Kalkaska complex, dissected, 15
to 70 percent siopes. These deep, moderately steep
and steep soils are on side slopes. The Keweenaw soil
is well drained, and the Kalkaska soil is somewhat
excessively drained. The side slopes have parallel
ravines 20 to 150 feet apart. The ravines are 10 to 40
feet deep and 40 to 100 feet wide and have strongly
sloping to very steep side slopes. The ravine bottoms
are 5 to 20 feet wide. Some have seasonal streams.
Individual areas are irregular in shape and range from 5
to 445 acres. They are 50 to 60 percent Keweenaw soil
and 40 to 50 percent Kalkaska soil. The two soils occur
as areas so intricately mixed or so small that separating
them in mapping was not practical.

Typically, the Keweenaw soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is pinkish gray loamy sand about 4
inches thick. The upper part of the subsoil is reddish
brown and yellowish red, friable loamy sand and
yellowish red, friable sand. The lower part to a depth of
about 60 inches is reddish gray and reddish brown loamy
sand. In places it is dense and firm.

Typically, the Kalkaska soil has about 1 inch of dark
reddish brown, partially decomposed forest litter at the
surface. The surface layer is very dark gray sand about 2
inches thick. The subsurface layer is pinkish gray sand
about 7 inches thick. The subsoil is dark reddish brown,
yellowish red, and strong brown, very friable sand about
24 inches thick. The substratum to a depth of about 60
inches is light brown sand.

Included with these soils in mapping are somewhat
poorly drained and poorly drained, sandy and loamy soils
on the ravine bottoms. These included soils make up
about 5 percent of the unit.

Permeability is moderate or moderately rapid in the
Keweenaw soil and rapid in the Kalkaska soil. The
available water capacity is low in both soils. Runoff is
slow.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. The use of
equipment is restricted by the dissected landscape and
the slope. Ordinary crawler tractors and rubber-tired
skidders cannot be operated safely on the very steep
side slopes of the ravines. Special logging methods,
such as yarding the logs with a cable, may be needed.
Skid roads and skid trails should be located in the less
sloping areas between the ravines or on ridgetops.
Loose sand can interfere with the traction of wheeled
equipment. The number of suitable landing sites is
severely limited by the slope. A few small, gently sloping
areas may be available for use as landings.

The erosion hazard is severe on the side slopes of the
ravines. Building skid roads and skid trails on the
contour, removing water with water bars, out-sloping or
in-sloping road surfaces, culverts, and drop structures,
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and seeding disturbed areas after the trees are logged
help to prevent excessive soil loss.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting containerized
seedlings or special nursery stock can reduce these
losses. Northern hardwoods are the dominant species
on these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed. The
slope hinders site preparation and tree planting.

The woodland ordination symbol is 3R; the land
capability classification is Vlle; the Michigan soil
management groups are 4a-a and 5a. The primary
habitat type is TM, and the secondary habitat type is
ATD.

93B—Deerton and Abbaye soils, dissected, 1 to 8
percent slopes. These moderately deep, nearly level
and gently sloping soils are on dissected uplands and
side slopes. The Deerton soil is somewhat excessively
drained, and the Abbaye soil is well drained. The
uplands and side slopes have parallel ravines 50 to 200
feet apart. The ravines are 5 to 15 feet deep and 20 to
30 feet wide and have moderately sloping to moderately
steep side slopes. The ravine bottoms are 5 to 20 feet
wide. Some have seasonal streams. Individual areas are
irregular in shape and range from 10 to 100 acres. Some
are made up of only one of these soils, and others are
made up of both soils. The two soils are used and
managed so similarly that separating them in mapping
was not practical.

Typically, the Deerton soil has about 3 inches of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray sand about 13 inches thick.
The subsoil is dark reddish brown and reddish brown,
friable and very friable loamy sand about 17 inches thick.
The substratum is reddish brown sand about 6 inches
thick. Sandstone bedrock is at a depth of about 36
inches. In some areas the bedrock is exposed on the
side slopes of the ravines.

Typically, the Abbaye soil has a surface layer of dark
reddish brown sandy loam about 2 inches thick. The
subsurface layer is brown loamy sand about 9 inches
thick. The subsoil is about 19 inches thick. The upper
part is dark reddish brown and reddish brown, friable
sandy loam, and the lower part is dark reddish brown,
firm sandy loam mixed with reddish brown, firm loamy
sand. Sandstone bedrock is at a depth of about 30
inches. In places the depth to sandstone bedrock is
more than 40 inches.

Included with these soils in mapping are small areas of
the somewhat poorly drained Zeba and Deerton Variant
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soils in depressions and drainageways. These included
soils make up about 5 percent of the unit.

Permeability is rapid or moderately rapid in the
Deerton soil and moderate in the Abbaye soil. The
available water capacity is low in both soils. Runoff is
slow.

These soils are used as woodland. The major
management concerns are the equipment limitation,
seedling mortality, and plant competition. The use of
equipment is restricted by the dissected landscape.
Access is easiest in the less sloping areas between the
ravines. In spring and in other excessively wet periods,
however, trafficability is briefly limited in these areas. The
erosion hazard is moderate or severe on the side slopes
of the ravines. As a result, skid roads and skid trails
should be located in the less sloping areas between the
ravines or should be built diagonally across the side
slopes. The best sites for landings are the nearly level
areas between the ravines.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting containerized
seedlings or special nursery stock can reduce these
losses. Northern hardwoods are the dominant species
on these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is IVs; the Michigan soil
management groups are 4/Ra and 3/Ra. The primary
habitat type is ATD, and the secondary habitat type is
™.

93D—Deerton and Abbaye soils, dissected, 8 to 35
percent slopes. These moderately deep, moderately
sloping to steep soils are on dissected uplands and side
slopes. The Deerton soil is somewhat excessively
drained, and the Abbaye soil is well drained. The
uplands and side slopes have parallel ravines 50 to 200
feet apart. The ravines are 5 to 20 feet deep and 20 to
30 feet wide and have steep side slopes. The ravine
bottoms are 5 to 25 feet wide. Some have seasonal
streams. Individual areas are elongated or irregularly
shaped and range from 10 to 115 acres. Some are made
up of only one of these soils, and others are made up of
both soils. The two soils are used and managed so
similarly that separating them in mapping was not
practical.

Typically, the Deerton soil has about 3 inches of black,
partially decomposed forest litter at the surface. The
surface layer is reddish gray sand about 13 inches thick.
The subsoil is dark reddish brown and reddish brown,
friable and very friable loamy sand about 17 inches thick.
The substratum is reddish.brown sand about 6 inches
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thick. Sandstone bedrock is at a depth of about 36
inches.

Typically, the Abbaye soil has a surface layer of dark
reddish brown sandy loam about 2 inches thick. The
subsurface layer is brown loamy sand about 9 inches
thick. The subsoil is about 19 inches thick. The upper
part is dark reddish brown and reddish brown, friable
sandy loam, and the lower part is dark reddish brown,
firm sandy loam mixed with reddish brown, firm loamy
sand. Sandstone bedrock is at a depth of about 30
inches. In places the depth to sandstone bedrock is
more than 40 inches.

Permeability is rapid or moderately rapid in the
Deerton soil and moderate in the Abbaye soil. The
available water capacity is low in both soils. Runoff is
slow.

These soils are used as woodland. The equipment
limitation, the erosion hazard, seedling mortality, and
plant competition are management concerns. The use of
equipment is restricted by the dissected landscape and
the slope. Access is easiest in the less sloping areas
between the ravines. In spring and in other excessively
wet periods, however, the use of equipment is briefly
restricted in these areas, especially on the lower slopes.
The number of suitable landing sites is limited by the
slope and the ravines. A few gently sloping areas
between the ravines may be available for use as
landings. The erosion hazard is moderate or severe on
the side slopes of the ravines.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting containerized
seedlings or special nursery stock can reduce these
losses. Northern hardwoods are the dominant species
on these soils. Species composition can be managed by
various cutting practices. Undesirable plants that invade
clearcut areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3R; the land
capability classification is Vlis; the Michigan soil
management groups are 4/Ra and 3/Ra. The primary
_t}abitat type is ATD, and the secondary habitat type is

M.

94B—Deerton sand, 1 to 8 percent slopes. This
moderately deep, nearly level and gently sloping,
somewhat excessively drained soil is on side slopes and
broad plains. Individual areas are irregular in shape and
range from 20 to 200 acres.

Typically, about 3 inches of black, partially
decomposed forest litter is at the surface. The surface
layer is reddish gray sand about 13 inches thick. The
subsoil is dark reddish brown and reddish brown, friable
and very friable loamy sand about 17 inches thick. The
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substratum is reddish brown sand about 6 inches thick.
Sandstone bedrock is at a depth of about 36 inches.

Permeability is rapid or moderately rapid. The available
water capacity is low. Runoff is slow.

This soil is used as woodland. The major management
concerns are seedling mortality and plant competition.
The equipment limitation is slight, but loose sand in
heavily traveled areas can interfere with the traction of
wheeled equipment, especially during dry periods. The
best sites for landings are the nearly level areas.

Because of droughtiness, seedling losses can be as
high as 25 to 50 percent. Planting when the soil is moist
can reduce these losses. Planting containerized
seedlings or special nursery stock also reduces the
seedling mortality rate.

Northern hardwoods are the dominant species on this
soil. Species composition can be managed by various
cutting practices. Undesirable plants that invade clearcut
areas can delay or prevent the establishment of
desirable species. If trees are planted, site preparation
by mechanical or chemical means is needed to control
the competing vegetation. Subsequent control of the
invasion and growth of hardwoods may be needed.

The woodland ordination symbol is 3S; the land
capability classification is IVs; the Michigan soil
management group is 4/Ra. The primary habitat type is
ATD, and the secondary habitat type is TM.

95B—Amasa fine sandy loam, sandy substratum, 1
to 8 percent slopes. This deep, nearly level and gently
sloping, well drained soil is on low knolls and broad
plains. Individual areas are irregular in shape and range
from 5 to 135 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray fine sandy loam about 3 inches thick. The subsoil is
dark reddish brown, reddish brown, and dark brown,
friable fine sandy loam about 24 inches thick. The
substratum to a depth of about 60 inches is light
yellowish brown sand.

Permeability is moderate in the upper part of the
profile and rapid in the lower part. The available water
capacity is low. Runoff is slow.

Most areas of this soil are used as woodland. The
major management concern is plant competition. The
equipment limitation is slight. In spring and in other
excessively wet periods, however, unsurfaced roads can
be slippery and ruts can form easily. Year-round logging
roads should be graveled. The best sites for landings are
the nearly level areas. Species composition can be
managed by various cutting practices. Undesirable plants
that invade clearcut areas can delay the establishment
of desirable species. Before trees are planted, site
preparation by mechanical or chemical means generally
is needed to control the undesirable plants. Subsequent
control of the invasion and growth of hardwoods may be
needed.
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The woodland ordination symbol is 3A; the land
capability classification is lle; the Michigan soil
management group is 3/5a-a. The primary habitat type is
ATD, and the secondary habitat type is TM.

95D—Amasa fine sandy loam, sandy substratum, 8
to 15 percent slopes. This deep, gently rolling and
rolling, well drained soil is on knolls and side slopes.
Individual areas are irregularly shaped or elongated and
range from 5 to 40 acres.

Typically, about 1 inch of black, partially decomposed
forest litter is at the surface. The surface layer is reddish
gray fine sandy loam about 3 inches thick. The subsoil is
dark reddish brown, reddish brown, and dark brown,
friable fine sandy loam about 24 inches thick. The
substratum to a depth of about 60 inches is light
yellowish brown sand.

Permeability is moderate in the upper part of the
profile and rapid in the lower part. The available water
capacity is low. Runoff is slow.

This soil is used as woodland. The major management
concerns are the equipment limitation and plant
competition. The slope limits the selection of landing
sites. Landings can be established in small, nearly level
areas, if any are available, or in the nearly level adjacent
areas. In spring and in other excessively wet periods,
unsurfaced roads can be slippery and ruts can form
easily. Year-round logging roads should be graveled.
Species composition can be managed by various cutting
practices. After trees are cut, plant competition can be
expected to delay natural regeneration unless
precautionary measures are applied. Special harvest
methods may be needed to control the undesirable
plants. Before trees are planted, site preparation by
mechanical or chemical means generally is needed to
control plant competition.

The woodland ordination symbol is 3A; the land
capability classification is Ille; the Michigan soil
management group is 3/5a-a. The primary habitat type is
ATD, and the secondary habitat type is TM.

96A—Richter Variant very fine sandy loam, 0 to 3
percent slopes. This deep, nearly level, somewhat
poorly drained soil is in depressions and drainageways.
Individual areas are irregular in shape and range from 5
to 155 acres.

Typically, the surface layer is dark reddish brown very
fine sandy loam about 4 inches thick. The subsurface
layer is reddish brown, mottled loamy very fine sand
about 6 inches thick. The subsoil is about 26 inches
thick. It is reddish brown, mottled, very fine sandy loam
mixed with loamy very fine sand. The substratum to a
depth of about 60 inches is reddish brown, stratified silt
loam, very fine sandy loam, fine sand, and fine sandy
loam.

Included with this soil in mapping are small areas of
the well drained Fence soils. These soils are in slightly
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elevated areas. They make up 5 to 10 percent of the
unit.

Permeability is moderately slow in the Richter Variant
soil. The seasonal high water table is at a depth of 0.5
foot to 1.5 feet in spring and in other excessively wet
periods. Runoff is slow. The available water capacity is
high.

This soil is used as woodland. The major management
concerns are the equipment limitation, the windthrow
hazard, and plant competition. The use of equipment is
limited in fall and spring and in other excessively wet
periods. Ruts form easily if wheeled skidders are used
during these periods. Deep ruts can result in damage to
tree roots and can alter soil structure. Equipment should
be used only when the soil is dry or has an adequate
snow cover. When the soil is wet, unsurfaced logging
roads tend to be slippery and ruts form easily. Year-
round logging roads should be graveled. Culverts are
needed to maintain the natural drainage system. The use
of landing sites is restricted to dry periods. The landings
should be stabilized, so that they can withstand repeated
use of heavy equipment. The small areas of included
Fence soils in the slightly higher landscape positions can
be used as sites for landings.

Because of the seasonal high water table, trees on
this soil are shallow rooted. Some may be blown down
during periods of high wind and excessive wetness.
Windthrow can be minimized by harvest methods that do
not leave the remaining trees widely spaced. After trees
are cut, plant competition can delay natural regeneration
unless precautionary measures are applied. Special
harvest methods may be needed to control the
undesirable plants. If trees are planted, site preparation
by mechanical or chemical means may be needed to
control competing vegetation.

The woodland ordination symbol is 2W; the land
capability classification is llw; the Michigan soil
management group is 3b-s. The primary habitat type is
TMC, and the secondary habitat type is TM.

98A—Burt Variant-Burt complex, 0 to 2 percent
slopes. These shallow, nearly level soils are on
sandstone benches along Lake Superior. The somewhat
poorly drained Burt Variant soil is in slightly elevated
areas..The poorly drained Burt soil is in the lower
depressional areas. It is subject to ponding. Individual
areas are irregularly shaped or elongated and range from
20 to 225 acres. They are 50 to 75 percent Burt Variant
soil and 15 to 40 percent Burt soil. The two soils occur
as areas so intricately mixed or so small that separating
them in mapping was not practical.

Typically, the Burt Variant soil has about 2 inches of
black, partially decomposed forest litter at the surface.
The surface layer is dark reddish brown loamy sand
about 1 inch thick. The substratum is about 12 inches of
dark reddish gray very gravelly loamy sand and very
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gravelly sand. Sandstone bedrock is at a depth of about
13 inches.

Typically, the surface layer of the Burt soil is about 6
inches of black, well decomposed forest litter and black
mucky sand. The substratum is gray and brown sand
about 13 inches thick. Sandstone bedrock is at a depth
of about 19 inches.

Included with these soils in mapping are small areas of
the well drained Onota Variant soils on low knolls. Also
included, in depressions, are very poorly drained, mucky
soils that are shallow over bedrock. Included soils make
up 10 to 20 percent of the unit.

Permeability is rapid in the Burt Variant and Burt soils.
In spring and in other excessively wet periods, the
seasonal high water table is at a depth of 0.5 foot to 1.5
feet in the Burt Variant soil and is near or above the
surface of the Burt soil. Runoff is slow on the Burt
Variant soil and very slow or ponded on the Burt soil.
The available water capacity is very low in both soils.

These soils are used as woodland. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. The use of
equipment is limited in fall and spring and in other
excessively wet periods. Equipment should be used only
when the soils are dry or have an adequate snow cover.
On year-round logging roads, a gravel base is needed.
Adequate culverts are needed to maintain the natural
drainage system. The number of suitable landing sites is
limited because of the wetness. The small included
areas of Onota Variant soils can be used as sites for
landings.

Because of the wetness, seedling losses can exceed
50 percent in some areas. Because of droughtiness, they
can exceed 50 percent in other areas. Because of the
wetness and the depth to bedrock, the trees are shallow
rooted. Many may be blown down during periods of high
wind and excessive wetness. Windthrow can be
minimized by harvest methods that do not leave the
remaining trees widely spaced. After trees are cut, plant
competition can be expected to delay or prevent natural
regeneration unless precautionary measures are applied.
Special harvest methods may be needed to control the
undesirable plants. Trees generally are not planted on
these soils because of the wetness, the seedling
mortality rate, and the shallow depth to bedrock.

The woodland ordination symbol is 2W; the land
capability classification is Vllw; the Michigan soil
management group is Rbc. The primary habitat type is
TMC, and the secondary habitat type is TTS.

99B—Rubicon-Rousseau-Ocqueoc complex, 1 to 8
percent slopes. These deep, nearly level and gently
sloping soils are on broad plains. The Rubicon soil is
excessively drained, and the Rousseau and Ocqueoc
soils are well drained. Individual areas are irregular in
shape and range from 5 to 720 acres. They are 35 to 60
percent Rubicon soil, 20 to 50 percent Rousseau soil,
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and 15 to 25 percent Ocqueoc soil. The three soils
occur as areas so intricately mixed or so small that
separating them in mapping was not practical.

Typically, the Rubicon soil has a surface layer of very
dark gray sand about 2 inches thick. The subsurface
layer is brown sand about 5 inches thick. The subsoil is
about 19 inches of reddish brown and yellowish red, very
friable sand and strong brown, loose sand. The
substratum to a depth of about 60 inches is brown sand.

Typically, the Rousseau soil has about 1 inch of black,
partially decomposed forest litter at the surface. The
surface layer is black fine sand about 1 inch thick. The
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