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How To Use This Soil Survey

General Soil Map

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

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

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

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

Major fieldwork for this soil survey was completed in 1987. Soil names and
descriptions were approved in 1988. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1987. 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
Cheboygan County Soil Conservation District. Financial assistance was provided
by the Cheboygan 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.

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

Cover: A northern hardwood forest and the adjacent farmland In an area of the Cheboygan-
Blue Lake assoclation.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Cheboygan County. 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.

Sibriss 77 L

Homer R. Hilner
State Conservationist
Soil Conservation Service
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CHeBOYGAN COuNTY is at the northern end of
Michigan’s lower peninsula and has a total land area of
720 square miles, or 460,922 acres. It is bordered by
Charlevoix and Emmet Counties on the west, Presque
Isle County on the east, and Montmorency and Otsego
Counties on the south. Cheboygan, the county seat, is
at the northern edge of the county at the mouth of the
Cheboygan River. In 1980, the population of
Cheboygan County was 20,649.

Most of Cheboygan County consists of gently rolling
to steep moraines and bedrock, steep and very steep
pitted outwash plains, channeled uplands, ancient
shorelines, and nearly level lake terraces and deltas.

Farming is an important economic enterprise in the
county. The major crops are corn, hay, and small
grains. Most jobs in the county are in the
manufacturing, government service, forest products,
recreation, tourism, and retail trade industries.

This survey updates the soil survey of Cheboygan
County published in 1939 (3). It provides additional
information and larger maps, which show the soils in
greater detail.

General Nature of the County

This section gives general information concerning
Cheboygan County. It discusses climate, history and
development, physiography and relief, lakes and
streams, and farming.

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 Cheboygan and
Vanderbilt, Michigan, in the period 1951 to 1980. 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 21.0 degrees F
at Cheboygan and 17.8 degrees at Vanderbilt and the
average daily minimum temperature is 13.1 degrees at
Cheboygan and 7.5 degrees at Vanderbilt. The lowest
temperature on record was -38 degrees at Cheboygan
and -51 degrees at Vanderbilt. In summer, the average
temperature is 65.6 degrees at Cheboygan and 63.2
degrees at Vanderbilt and the average daily maximum
temperature is 76.5 degrees at Cheboygan and 78.4
degrees at Vanderbilt. The highest recorded
temperature is 104 degrees at Cheboygan and 108
degrees at Vanderbilt.

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 27.99 inches at
Cheboygan and 30.48 inches at Vanderbilt. Of these
totals, 17.35 inches at Cheboygan, or 62 percent, and
18.20 inches at Vanderbilt, or 59.7 percent, usually falls
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 13.0
inches at Cheboygan and 15.6 inches at Vanderbilt.
The heaviest 1-day rainfall during the period of record
was 6.34 inches at Cheboygan on July 8, 1890, and
4.57 inches at Vanderbilt on September 3, 1937.
Thunderstorms occur on about 24 days each year at
Cheboygan and 25 days each year at Vanderbilt.

The average seasonal snowfall is 77.8 inches at
Cheboygan and 114.6 inches at Vanderbilt. The
greatest snow depth at any one time during the period
of record was 53 inches at Cheboygan and 54 inches at
Vanderbilt. On the average, 115 days of the year at
Cheboygan and 130 days at Vanderbilt have at least 1
inch of snow on the ground. The number of such days
varies greatly from year to year.

The heaviest 1-day snowfall on record was more
than 18 inches at Cheboygan and 20 inches at
Vanderbilt. The greatest monthly snowfall was 49.0
inches at Cheboygan in December 1983 and 63.5
inches at Vanderbilt in January 1971. The greatest total
seasonal snowfall was 119.9 inches at Cheboygan
during the 1942-43 season and 199.1 inches at
Vanderbilt during the 1970-71 season. The lowest total
seasonal snowfall was 23.0 inches at Cheboygan during
the 1901-02 season and 26.3 inches at Vanderbilt
during the 1936-37 season.

Based on data recorded at Alpena, Michigan, the
average relative humidity in midafternoon is about 63
percent. Humidity is higher at night, and the average at
dawn is about 83 percent. The sun shines 63 percent of
the time possible in summer and 36 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 9.1 miles per hour, in April.

History and Development

Records indicate that Jacob Sammons was the first
settler in Cheboygan County. In 1844, Mr. Sammons
left Chicago and arrived on Mackinac Island. He left his
family there and proceeded on to Cheboygan, where he
built a home. His family joined him the following spring.

Indian legend indicates, however, that Jacob
Sammons was not the first to settle in Cheboygan
County. Around 1676, the Ottawa Indians from
Mackinac Island ambushed the Ausequmug Indians,
who lived near present-day Mackinaw City. The battle
took place on the banks of the Cheboygan River. The
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Ottawa Indians were the victors; not a single
Ausequmug Indian survived.

Cheboygan County was organized by the state
legislature in 1853. The village of Cheboygan was
formed in 1871. County records indicate the population
of Cheboygan County was 483 in 1864 and 3,174 in
1874.

Many people came to the straits area in the 1870’s
for health reasons. According to local physicians of the
time, many visitors found cures for hay fever, allergies,
asthma, and other ilinesses. A large number of the
visitors decided to stay in the area.

Early settlers included lumbermen, who harvested
the enormous white pine forests of Northern Michigan,
fishermen, farmers, trappers, and some tourists.
Industries developed around these occupations; the
forest products industry became the largest. Today, the
largest employer in the county is the community
hospital.

In 1944, the U.S. Coast Guard stationed the ice-
breaker “Mackinaw” in the Cheboygan River at
Cheboygan. At the time of its commissioning, the
“Mackinaw” was the largest ice-breaker in the world.
Today it is largely responsible for keeping shipping and
travel in the Great Lakes open well into the winter
months (15).

Physiography and Relief

Five distinct kinds of surface features occur in
Cheboygan County. These features are moraines, till
plains, outwash plains, lake plains, and deltas, all of
which formed as a result of the complex action of
glaciers and postglacial lakes.

The morainic areas are characterized by rolling to
steep, uneven, knoblike hills and pothole depressions.
The largest morainic area extends toward the southeast
through Mentor Township to South Forest Township.

The till plains, which occur in the form of drumlin
fields, are characterized by elongated hills and ridges
with a southeast orientation. These till plains occur on
ancient islands in Munro and Inverness Townships and
in Aloha Township and the western part of Waverly
Township.

Outwash plains are scattered with the morainic areas
and till plains. They are characterized by nearly level to
sloping, sometimes pitted areas. The largest outwash
plain is west of Wolverine.

The lake plains are associated with the former Great
Lakes Algonquin, Nipissing, and Algoma. They are
mainly north of the northern border of Mentor, Ellis,
Walker, and Forest Townships. Another lake plain is in
the western part of southern Forest Township. The lake
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plains are characterized by nearly level to undulating
areas separated by steep scarps, which indicate
changes in lake elevation. Wave action has exposed
boulders and stones in areas where glacial till is near
the water surface. Limestone bedrock is exposed on the
lake plain in the eastern part of Waverly Township, in
the southeastern part of Koehler Township, and in the
western part of Mackinaw Township.

The deltas are characterized by broad, nearly level
plains dissected at widely spaced intervals by deeply
incised stream and river channels. Deltas formed at the
outlets of the Sturgeon, Little Sturgeon, Pigeon, and
Black Rivers when these rivers flowed into Lake
Algonquin. The largest delta in the county is south of
the Indian River.

The highest elevation in the county, about 1,300 feet
above mean sea level, is in Wilmot Township. The
lowest elevation, 577 feet above mean sea level, is at
the shoreline of Lake Huron, which forms the northern
boundary of Cheboygan County. Other significant
elevations are the ancient shorelines of Great Lakes
Algonquin, Nipissing, and Algoma, which are about 755
feet, 620 feet, and 600 feet above mean sea level,
respectively.

Lakes and Streams

About 334 lakes and 7 major rivers are scattered
throughout Cheboygan County. These water areas differ
in size and shape and in shoreline characteristics.

Cheboygan County has over 51,000 acres of lakes.
The lakes range from less than 5 acres to more than
17,000 acres in size. Some are in marshes and exhibit
all stages of filling by vegetation. The larger lakes are in
the center of the county. Among them are Mullet Lake,
which covers about 17,360 acres; Burt Lake, which
covers about 17,120 acres; Black Lake, which covers
about 10,130 acres; Douglas Lake, which covers about
3,395 acres; Carp Lake, which covers about 1,900
acres; Munro Lake, which covers about 694 acres; and
Long Lake, which covers about 400 acres.

Major rivers in the Cheboygan River Basin are the
Cheboygan River, the Black River, the Pigeon River,
the Sturgeon River, and the Indian River.

The Cheboygan River is a deep-water port of Lake
Huron. It also is the beginning of a 40-mile inland
waterway that includes Mullet Lake, Burt Lake, and the
Crooked River.

Farming

Although farming is not the most important industry in
Cheboygan County, it does have a significant impact on
the economy and the land uses of the county.

About 11 percent of the total land area of Cheboygan
County, or 46,000 acres, is active or inactive farmland
(14). The average farm size is 230 acres. The rest of
the land area consists mainly of state-owned land,
privately owned woodland, abandoned farmland,
recreational areas, and resort property.

Only 30 years after the survey area was first settled,
200 farms covered 72,000 acres. Currently there are
221 farms in the county. Of this total, 34 range from 1
to 49 acres in size; 89, from 50 to 170 acres; 75, from
180 to 499 acres; 18, from 500 to 999 acres; 4, from
1,000 to 1,999 acres; and 1 is more than 2,000 acres.

The first wheat crops in the county were planted
November 2, 1851, on 1.25 acres of land from which
potatoes had been harvested and which still had tree
stumps on it. The yield was good, 51.1 bushels (41
bushels per acre). Crops harvested in the late 1800’s
include corn, hay, potatoes, wheat, oats, barley, and
other small grains.

Similar crops are grown today in addition to
Christmas trees. In 1985, 9,000 acres was used for hay,
2,200 acres for corn, 1,400 acres for wheat and oats,
and 600 acres for barley (5). About 12,400 acres is
currently used for pasture. Cheboygan County farmers
harvest as many as 450,000 Christmas trees every
year. The trees are distributed throughout Michigan and
the United States and even as far away as Germany.

On June 1, 1948, local farmers formed the
Cheboygan County Soil Conservation District in order to
assist landowners with soil erosion and pollution control
practices.

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 biological 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 a considerable degree
of 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, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

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

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a giv_en
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
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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 (9) of the Soil Conservation
Service.

Before going into the field, each map sheet was
compared to the U.S. Geological Survey topographic
map for the area. Preliminary boundaries of slopes and
landforms were plotted stereoscopically on leaf-off
aerial photographs.

Traverses were made by truck or trail bike on the
existing network of roads and trails. Most traverses,
however, were made on foot at intervals of about Y10
mile. Traverses of selected observations were made at
closer intervals in areas of high variability.

Soil examinations along the traverses were made
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, landscape
and vegetation observations, and photo interpretation.
The soil material to a depth of about 5 feet was
examined with the aid of a hand auger or a spade. The
pedons described as typical were observed and studied
in small excavations of about 3 feet by 4 feet in area
and about 5 feet in depth.

Samples for chemical and physical analyses were
taken from sites of the typical pedon for some of the
major soils in the survey area. The analyses were made
by Michigan Technological University, Soil Laboratory,
and Soil Conservation Service, National Soils
Laboratory, Lincoln, Nebraska. 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 laboratory.
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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.

Descriptions, names, and delineations of soils in this
soil survey do not fully agree with those on the soil
maps of adjacent counties. Differences are the result of
improvements in the classification of the soils,
particularly modifications or refinements in soil series
concepts, and variations in the intensity of mapping or
in the extent of the soils within the survey area.

Soii Descriptions

Nearly Levei, Deep Solis That Are Very Poorly
Drained to Somewhat Poorly Drained

Most areas of these soils are used as woodland.
Some are used for building site development. The soils
are suited to trees and wetland wildlife habitat. They are
poorly suited or unsuited to crops. The major concerns
in managing woodland are the equipment limitation and
the windthrow hazard. If cultivated crops are grown,
removing excess water, preventing ponding, and
providing drainage outlets are management concerns.
The soils are poorly suited or unsuited to building site
development and to septic tank absorption fields.

1. Roscommon-Charity-Au Gres Association

Deep, nearly level, very poorly drained to somewhat
poorly drained, mucky, loamy, and sandy soils that
formed in sandy and lacustrine deposits; on lake plains

The Roscommon and Charity soils in this association
are in broad, low areas and in swales. They are subject
to ponding. The Au Gres soils are on low, narrow
ridges. Slopes range from 0 to 3 percent.

This association makes up about 5 percent of the
county. It is about 33 percent Roscommon and similar
soils, 15 percent Charity and similar soils, 15 percent
Au Gres and similar soils, and 37 percent soils of minor
extent.

Roscommon soils are very poorly drained. Typically,
the surface layer is black muck about 6 inches thick.
The substratum to a depth of about 60 inches is light
brownish gray, brown, and dark brown, mottled sand.

Charity soils are poorly drained. Typically, the
surface layer is very dark gray, calcareous fine sandy
loam about 8 inches thick. The subsoil extends to a
depth of about 26 inches. It is mottled. It is friable,
grayish brown gravelly sandy loam in the upper part
and firm, reddish brown silty clay loam in the lower part.
The substratum to a depth of about 60 inches is reddish
brown, mottled silty clay loam.

Au Gres soils are somewhat poorly drained.
Typically, the surface layer is mixed very dark gray and
light brownish gray sand about 1 inch thick. The
subsurface layer is light brownish gray, mottled sand
about 10 inches thick. The subsoil is mottled sand
about 26 inches thick. The upper part is dark brown and
is loose and very friable, and the lower part is strong
brown and loose. The substratum to a depth of about
60 inches is light yellowish brown, mottled sand.

Minor in this association are the very poorly drained
Tawas soils, the somewhat poorly drained Allendale
soils, and the well drained Eastport soils. Tawas soils
are in swales between beach ridges. Allendale soils are
on sandbars within areas of the Charity soils. Eastport
soils are on beach ridges adjacent to Lake Huron.



The soils in this association are used mainly as
woodland. Some areas of the Au Gres, Allendale, and
Eastport soils are used for building site development.
Many areas of the Charity soils were farmed but have
been abandoned because of inadequate drainage.

The major soils are suited to woodland and to
wetland wildlife habitat. They are poorly suited or
unsuited to farming and to building site development.
Wetness is the major limitation. Locating drainage
outlets is difficult because the soils are at elevations
similar to those of large bodies of water. The soils are
poorly suited or unsuited to septic tank absorption fields
because of a high water table and slow or rapid
permeability. The rapidly permeable soils cannot
adequately filter the effluent. The soils adjacent to Lake
Huron are susceptible to shoreline erosion and have a
fluctuating water table.

2. Tawas-Lupton Association

Deep, nearly level, very poorly drained, mucky soils that
formed in organic material or in organic matenal and
sandy material; in depressions on lake plains and till
plains

The soils in this association are in broad, low areas,
in depressions on lake plains, and along the major
drainageways on till plains. They are frequently ponded.
Slopes are 0 to 2 percent.

This association makes up about 8 percent of the
county. It is about 48 percent Tawas soils, 44 percent
Lupton soils, and 8 percent soils of minor extent.

Tawas soils are very poorly drained. Typically, the
surface layer is dark brown peat about 2 inches thick.
The next 44 inches is black and very dark brown muck,
very dark grayish brown mucky peat, and dark brown
muck. The substratum to a depth of about 60 inches is
gray sand.

Lupton soils are very poorly drained. Typically, the
surface layer is black muck about 12 inches thick. The
next layer is black muck about 17 inches thick. The next
5 inches is black mucky peat. Below this to a depth of
about 60 inches is black muck.

Minor in this association are the very poorly drained
Roscommon and somewhat poorly drained Au Gres
soils on sandbars and sandspits.

The soils in this association are used mainly as
woodland or as wetland wildlife habitat. Swamp
conifers, such as northern whitecedar, tamarack, and
black spruce, are the dominant trees. The soils are
unsuited to crops, pasture, recreational development,
building site development, and septic tank absorption
fields because of excessive wetness and the instability
of the organic material. Woodland harvesting activities
are severely limited by wetness and low strength.
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Nearly Level to Roliing, Deep Soiis That Are
Excessively Drained to Very Poorly Drained

Most areas of these soils are used as woodland.
Some are used as cropland or for building site
development. The soils are suited to woodland. The
equipment limitation, seedling mortality, and the
windthrow hazard are management concerns in wooded
areas. The soils are poorly suited or unsuited to
building site development and to septic tank absorption
fields.

3. Rudyard-Bruce-Ontonagon Association

Deep, nearly level to rolling, well drained to poorly
drained, loamy, silty, and clayey soils that formed in
lacustrine deposits, stratified material, or clayey matenal;
on lake plains

The Rudyard and Bruce soils in this association are
on broad, nearly level plains. The Ontonagon soils are
on low knolls and the sides of drainageways. Slopes
range from 0 to 18 percent.

This association makes up about 5 percent of the
county. It is about 53 percent Rudyard soils, 28 percent
Bruce soils, 17 percent Ontonagon soils, and 2 percent
soils of minor extent.

Rudyard soils are somewhat poorly drained and
nearly level. Typically, the surface layer is dark reddish
brown loam about 10 inches thick. The subsoil is about
7 inches thick. It is mottled. The upper part is mixed
reddish brown and grayish brown, firm clay and silt
loam, and the lower part is reddish brown, firm clay.
The substratum to a depth of about 60 inches is light
reddish brown, mottled, calcareous silty clay.

Bruce soils are poorly drained and nearly level.
Typically, the surface layer is very dark gray fine sandy
loam about 5 inches thick. The subsoil is about 19
inches thick. It is mottled and friable. The upper part is
light brownish gray loamy sand, the next part is
yellowish brown loam, and the lower part is light brown,
calcareous silt loam. The substratum to a depth of
about 60 inches is light brown, mottled, calcareous silt
loam.

Ontonagon soils are well drained and moderately
well drained and are nearly level to rolling. Typically,
the surface layer is dark brown silty clay loam, silt loam,
or silty clay about 7 inches thick. The subsoil is reddish
brown silty clay about 15 inches thick. It is mottled in
the lower part. The substratum to a depth of about 60
inches is reddish brown, mottled, calcareous silty clay
loam.

Minor in this association are the poorly drained
Charity and somewhat poorly drained Allendale soils.
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Charity soils are in depressions, and Allendale soils are
on low sandbars.

The soils in this association are used mainly as
cropland or pasture. Some areas are used as
woodland. Hay and silage are the most common crops.
Northern hardwoods and swamp conifers are the most
common trees. Wetness is the main limitation affecting
most uses.

The major soils are well suited, moderately well
suited, poorly suited, or unsuited to crops and are
suited to woodland. They are poorly suited or unsuited
to building site development and septic tank absorption
fields because of wetness and restricted permeability.

4. Detour-Brevort Association

Nearly level, somewhat poorly drained and very poorly
drained, loamy and sandy soils that either are
moderately deep to dense till or are deep and that
formed in loamy glacial till or in sandy matenal over
loamy glacial till; on lake plains and till plains

The Brevort soils in this association are slightly lower
on the landscape than the Detour soils and are subject
to ponding. Slopes range from 0 to 3 percent.

This association makes up about 11 percent of the
county. It is about 49 percent Detour soils, 33 percent
Brevort soils, and 18 percent soils of minor extent.

Detour soils are moderately deep to dense till and
are somewhat poorly drained. Typically, the surface
layer is very dark brown cobbly loam about 5 inches
thick. The subsurface layer is pale brown, mottled
loamy sand about 5 inches thick. The next layer is pale
brown and brown, mottled, friable loamy sand and
sandy clay loam about 2 inches thick. The subsoil is
about 11 inches thick. It is mottled and friable. It is
brown sandy clay loam in the upper part and brown
loam in the lower part. The substratum to a depth of
about 60 inches is light brown, mottied, calcareous
gravelly loam.

Brevort soils are deep and very poorly drained.
Typically, the surface layer is black mucky loamy sand
about 5 inches thick. The substratum is mottled and
calcareous. The upper part is light yellowish brown
loamy sand, the next part is pale brown gravelly sand,
and the lower part to a depth of about 60 inches is light
brown loam.

Minor in this association are the very poorly drained
Hessel and Burleigh and somewhat poorly drained
Riggsville soils. Hessel and Burleigh soils are in
depressions and swales, and Riggsville soils are on low
ridges.

The soils in this association are used mainly as
woodland. Some areas have been cleared and are used
as pasture. Wetness and stoniness limit the suitability of

this association for crops and most other uses. The
Detour and Brevort soils are poorly suited or unsuited to
building site development and to septic tank absorption
fields because of the wetness and restricted
permeability.

5. Au Gres-Rubicon-Roscommon Association

Deep, nearly level and undulating, somewhat poorly
drained, excessively drained, and very poorly drained,
sandy and mucky soils that formed in sandy material; on
lake plains and outwash plains

The Rubicon soils in this association are on the
upper parts of the landscape. The Au Gres soils are in
the slightly lower landscape positions. The Roscommon
soils are in depressions and swales. They are subject to
ponding. Slopes range from 0 to 6 percent.

This association makes up about 9 percent of the
county. It is about 34 percent Au Gres soils, 31 percent
Rubicon soils, 26 percent Roscommon soils, and 9
percent soils of minor extent.

Au Gres soils are somewhat poorly drained and
nearly level. Typically, the surface layer is mixed very
dark gray and light brownish gray sand about 1 inch
thick. The subsurface layer is light brownish gray,
mottled sand about 10 inches thick. The subsoil is
mottled sand about 26 inches thick. The upper part is
dark brown and is loose and very friable, and the lower
part is strong brown and loose. The substratum to a
depth of about 60 inches is yellowish brown, mottled
sand.

Rubicon soils are excessively drained and are nearly
level and undulating. Typically, the surface layer is
mixed black and light brownish gray sand about 1 inch
thick. The subsurface layer is light brownish gray sand
about 5 inches thick. The subsoil is very friable sand
about 30 inches thick. The upper part is dark brown, the
next part is dark yellowish brown, and the lower part is
yellowish brown. The substratum to a depth of about 60
inches is light yellowish brown sand.

Roscommon soils are very poorly drained and nearly
level. Typically, the surface layer is black muck about 6
inches thick. The substratum to a depth of about 60
inches is light brownish gray, brown, and dark brown,
mottled sand.

Of minor extent are the very poorly drained Tawas
soils in depressions near the Roscommon soils.

The soils in this association are used mainly as
woodland. Some areas are used for building site
development. Quaking aspen, red maple, birch, balsam
fir, and red pine are common in areas of the Rubicon
and Au Gres soils. Northern whitecedar and black
spruce are common in areas of the Roscommon soils.
The soils are suited to woodland. Seedling mortality in
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areas of the Rubicon and Au Gres soils and wetness
and the equipment limitation in areas of the
Roscommon soils are the major management concerns.

The Rubicon soils are moderately well suited to
building site development and are poorly suited to
septic tank absorption fields. The wetness limits building
site development in areas of the Au Gres and
Roscommon soils. A poor filtering capacity in these
soils is a limitation on sites for septic tank absorption
fields. The soils in this association are generally not
suited to crops because of droughtiness, the wetness,
and the hazard of soil blowing.

6. Rubicon-East Lake Assoclation

Deep, nearly level and undulating, excessively drained
and somewhat excessively drained, sandy soils that
formed in sandy deposits or in sandy material over
gravelly deposits; on lake plains, outwash plains, deltas,
beach ridges, and eskers

The soils in this association are on uplands. Slopes
range from 0 to 6 percent.

This association makes up about 17 percent of the
county. It is about 60 percent Rubicon soils, 23 percent
East Lake soils, and 17 percent soils of minor extent.

Rubicon soils are excessively drained. Typically, the
surface layer is mixed black and light brownish gray
sand about 1 inch thick. The subsurface layer is light
brownish gray sand about 5 inches thick. The subsoil is
very friable sand about 30 inches thick. The upper part
is dark brown, the next part is dark yellowish brown,
and the lower part is yellowish brown. The substratum
to a depth of about 60 inches is light yellowish brown
sand.

East Lake soils are somewhat excessively drained.
Typically, the surface layer is mixed black and light gray
sand about 1 inch thick. The subsurface layer is light
brownish gray coarse sand about 1 inch thick. The
subsoil is about 20 inches thick. The upper part is
reddish brown, yellowish red, and strong brown, loose
coarse sand, and the lower part is yellowish brown,
loose gravelly coarse sand. The substratum to a depth
of about 60 inches is light yellowish brown, calcareous
gravelly coarse sand.

Minor in this association are the well drained
Cheboygan and very poorly drained Roscommon soils.
Cheboygan soils are on slightly higher rises than the
East Lake soils. Roscommon soils are in depressions
and swales.

The soils in this association are used mainly as
woodland. Some areas are used for building site
development. Quaking aspen, red pine, and red maple
are the most common trees. The soils are suited to
woodland and are well suited or moderately well suited
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to building site development. Seedling mortality is the
major management concern in wooded areas. The soils
are generally not suited to crops and pasture, mainly
because of droughtiness and the hazard of soil blowing.

7. Grayling-Rubicon Association

Deep, nearly level to gently rolling, excessively drained,
sandy soils that formed in sandy deposits; on outwash
plains, deltas, and lake plains

The soils in this association are on uplands. They are
deeply dissected at widely spaced intervals by currently
active drainageways.

This association makes up about 6 percent of the
county. It is about 45 percent Grayling soils, 39 percent
Rubicon soils, and 16 percent soils of minor extent
(fig. 1).

Grayling soils are excessively drained. Typically, the
surface layer is mixed black and very light gray sand
about 2 inches thick. The subsurface layer is light
brownish gray sand about 2 inches thick. The subsoil is
dark yellowish brown, loose sand about 14 inches thick.
The substratum to a depth of about 60 inches is
brownish yellow and light yellowish brown sand.

Rubicon soils are excessively drained. Typically, the
surface layer is mixed black and light brownish gray
sand about 1 inch thick. The subsurface layer is light
brownish gray sand about 5 inches thick. The subsail is
very friable sand about 30 inches thick. The upper part
is dark brown, the next part is dark yellowish brown,
and the lower part is yellowish brown. The substratum
to a depth of about 60 inches is light yellowish brown
sand.

Minor in this association are the very poorly drained
Bowstring soils on the first bottom of rivers and
streams. Steep and very steep areas are between the
Bowstring soils and soils on terraces.

The soils in this association are used mainly as
woodland. Jack pine, northern pin oak, red pine, and
quaking aspen are the most common trees. The soils
are suited to woodland. Seedling mortality is the major
management concern. The soils are well suited or
moderately well suited to building site development and
are poorly suited to septic tank absorption fields. A poor
filtering capacity is a limitation on sites for septic tank
absorption fields. The soils are generally not suited to
crops and pasture, mainly because of droughtiness and
the hazard of soil blowing.

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

Most areas of these soils are used as woodland.
Some areas have been cleared and are used as



Cheboygan County, Michigan

11

Figure 1.—Typicai pattern of soils and parent material in the Grayling-Rubicon and Cheboygan-Blue Lake associations.

pasture or cropland. The soils are suited to woodland.
Because of the slope, the equipment limitation is the
major management concern. Water erosion and soil
blowing are hazards in areas used as cropland.

These soils are suited to building site development,
but slope and aspect should be considered when
building sites are designed.

8. Cheboygan-Biue Lake Association

Nearly level to very steep, well drained and moderately
well drained, sandy soils that either are moderately deep
to dense till or are deep and that formed in loamy and
sandy deposits; on till plains and moraines

The soils in this association are on uplands. Slopes
range from 0 to 50 percent.

This association makes up about 28 percent of the
county. It is about 54 percent Cheboygan soils, 30
percent Blue Lake soils, and 16 percent soils of minor
extent (fig. 2).

Cheboygan soils are moderately deep to dense till
and are well drained and moderately well drained.
Typically, the surface layer is mixed black and light gray
loamy sand about 2 inches thick. The subsurface layer
is pinkish gray sand about 4 inches thick. The subsoil is
about 22 inches thick. The upper part is dark brown and
strong brown, friable loamy sand; the next part is pale
brown and pinkish gray, friable and firm loamy sand;
and the lower part is mixed dark brown and pinkish
gray, firm sandy clay loam and sandy loam. The
substratum to a depth of about 60 inches is brown,
calcareous loam.

Blue Lake soils are well drained. Typically, the
surface layer is mixed black and light brownish gray
loamy sand about 2 inches thick. The subsurface layer
is light brownish gray loamy sand about 6 inches thick.
The upper part of the subsoil is dark brown, reddish
brown, and strong brown, friable and very friable loamy
sand. The next part is pale brown and dark brown, very
friable loamy sand. The lower part to a depth of about
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Figure 2.—Typlcai pattern of soils and parent material in the Cheboygan-Blue Lake and Tawas-Lupton assoclatlons.

80 inches is banded light yellowish brown, very friable
sand and reddish brown loamy sand. The total
thickness of the bands of loamy sand is more than 8
inches.

Minor in this association are the somewhat poorly
drained Riggsville and excessively drained Rubicon
soils. Riggsville soils are on nearly level ridgetops, in
swales, and in drainageways. Rubicon soils are on side
slopes.

The soils in this association are used mainly as
woodland. Sugar maple, American beech, and
American basswood are the most common trees. The
use of equipment is limited by the slope. Some
undulating to rolling areas have been cleared and are
used as cropland or pasture. Corn, small grain, and hay
are the most common crops. Water erosion and soil
blowing are hazards in areas used as cropland.

In most areas the soils in this association are well
suited or moderately well suited to building site

development and are poorly suited to septic tank
absorption fields. Moderately slow permeability is a
limitation in areas of the Cheboygan soils, and a poor
filtering capacity is a limitation in areas of the Blue Lake
soils. The slope is a limitation on about 45 percent of
the acreage in the association.

9. Rubicon-Biue Lake Association

Deep, gently rolling to very steep, excessively drained
and well drained, sandy soils that formed in sandy
deposits; on lake plains, outwash plains, and moraines

The soils in this association are on dissected hills in
the uplands. Slopes range from 6 to 50 percent.

This association makes up about 8 percent of the
county. It is about 53 percent Rubicon soils, 36 percent
Blue Lake soils, and 11 percent soils of minor extent.

Rubicon soils are excessively drained. Typically, the
surface layer is mixed black and light brownish gray
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sand about 1 inch thick. The subsurface layer is light
brownish gray sand about 5 inches thick. The subsoil is
very friable sand about 30 inches thick. The upper part
is dark brown, the next part is dark yellowish brown,
and the lower part is yellowish brown. The substratum
to a depth of about 60 inches is light yellowish brown
sand.

Blue Lake soils are well drained. Typically, the
surface layer is mixed black and light brownish gray
loamy sand about 2 inches thick. The subsurface layer
is light brownish gray loamy sand about 6 inches thick.
The subsoil extends to a depth of about 80 inches. The
upper part is dark brown, reddish brown, and strong
brown, friable and very friable loamy sand. The next
part is pale brown and dark brown, very friable loamy
sand. The lower part is banded light yellowish brown,
very friable sand and reddish brown loamy sand. The
total thickness of the bands of loamy sand is more than
8 inches.

Minor in this association are the well drained
Cheboygan soils. These soils are lower on the
landscape than the Rubicon soils.

The soils in this association are used as woodland.
Quaking aspen, red oak, white oak, eastern white pine,
and red pine are the most common trees. The
equipment limitation and seedling mortality are the
major management concerns. The soils are generally
unsuited to crops and pasture. Water erosion,
droughtiness, and soil blowing are management
concerns. The soils are poorly suited or unsuited to
building site development because of the slope. The
use of off-road vehicles has damaged many areas.

10. Fairport-Onaway Association

Moderately deep and deep, nearly level to hilly, well
drained, loamy soils that formed in loamy glacial till or in
loamy glacial till over limestone bedrock; on glacial lake
benches, till plains, and moraines

The Fairport soils in this association are on ridges
and knolls. The Onaway soils are on long ridges.
Slopes range from 1 to 25 percent.

This association makes up about 3 percent of the
county. It is about 55 percent Fairport soils, 15 percent
Onaway soils, and 30 percent soils of minor extent.

Fairport soils are moderately deep over bedrock and
are well drained. Typically, the surface layer is very
dark grayish brown fine sandy loam about 10 inches
thick. The subsoil is about 20 inches thick. The upper
part is dark yellowish brown, very friable sandy loam;
the next part is dark brown, friable loam; and the lower

part is yellowish brown, calcareous gravelly sandy loam.

The substratum is yellowish brown, calcareous cobbly
sandy loam about 6 inches thick. Unweathered
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limestone bedrock is at a depth of about 36 inches.

Onaway soils are well drained. Typically, the surface
layer is black loam about 4 inches thick. The subsurface
layer is brown sandy loam about 4 inches thick. The
subsoil is about 24 inches thick. The upper part is dark
brown, friable sandy loam; the next part is brown, pale
brown, and dark brown, friable loam and sandy loam;
and the lower part is dark brown and dark yellowish
brown, friable loam. The substratum to a depth of about
60 inches is yellowish brown, calcareous loam.

Minor in this association are the somewhat poorly
drained Bonduel and very poorly drained Tawas soils.
Bonduel soils are in swales and depressions. Tawas
soils are in low depressions.

The soils in this association are used mainly as
woodland. Some areas have been cleared and are used
as cropland or pasture. The slope and the depth to
bedrock are limitations in areas used as cropland. The
soils are well suited or moderately well suited to crops
in areas that have slopes of less than 12 percent. In
many areas they are poorly suited to urban uses
because of restricted permeability and the depth to
bedrock.

Broad Land Use Considerations

The soils in Cheboygan County vary widely in their
suitability for major land uses.

About 3 percent of the land in the county is used for
cultivated crops. Most of this cropland is in the northern
half of the county and is concentrated in associations 3,
8, and 10. The soils in these associations are generally
suited to crops. In association 3, crops are grown on
well drained to somewhat poorly drained soils.
Removing excess water during wet periods and
maintaining soil tilth are management concerns in
cultivated areas.

The nearly level to gently rolling soils in associations
8 and 10 are used for crops. Water erosion and soil
blowing are management concerns. Crops are generally
not grown in associations 1, 2, 4, 5, 6, 7, and 9. The
soils in association 1 are difficult to drain because they
are at elevations similar to those of large bodies of
water. The organic soils in association 2 are unstable
and wet. The soils in association 4 are wet and stony.
The soils in associations 5, 6, and 7 are droughty. The
soils in association 9 are droughty and are gently rolling
to very steep.

About 4 percent of the land in Cheboygan County is
permanent pasture, and about 2 percent is used for hay
in a tillage rotation. The poorly drained soils in
association 3 and the nearly level to rolling soils in
association 8 are suited to pasture and hay. Some of
the steeper areas in association 8 are used as pasture.
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About 72 percent of the county is woodland. The
cover type is northern whitecedar in associations 1 and
2. It is dominantly red maple, white birch, white spruce,
and balsam fir in associations 3, 4, and 5. It is oak and
red maple in associations 6 and 9; jack pine in
association 7; and sugar maple, American beech, and
yellow birch in associations 8 and 10. Seedling mortality
and the equipment limitation are the major management
concerns. Erosion and the windthrow hazard are
additional management concerns in some areas.

Some of the soils in Cheboygan County are well
suited to recreational development, and others range
from moderately well suited to unsuited. Most of the
soils in associations 1 and 2 are not suited to
recreational uses, such as playgrounds, picnic areas,
camp areas, and paths, because of wetness. Many
areas of the soils in association 1 are used for
recreational purposes because they are bounded by
about 100 miles of shoreline. The soils in associations 3
and 4 generally are used for recreational purposes only
in areas that overlook water. Wetness and the sandy
surface layer are limitations. Many areas of the soils in
associations 5, 6, and 7 are used for paths and trails.
The sandy surface layer is a severe limitation affecting
most recreational uses.

The nearly level to rolling soils in association 8 are
suited to most recreational uses if measures that control
soil blowing are applied. The soils in association 9 are

not suited to recreational uses because of the slope and
the sandy surface layer. The nearly level to rolling soils
in association 10 are suited to most recreational uses.

The soils in associations 1 and 2 are suited to
wetland wildlife habitat. The soils in associations 3, 4,
and 5 are suited to woodland wildlife habitat and to
wetland wildlife habitat. The soils in associations 6, 7,
and 9 are poorly suited to wildlife habitat because they
are droughty. The soils in associations 8 and 10 are
suited to woodland wildlife habitat.

Generally, the nearly level to gently rolling soils in
associations 6 and 7 are well suited or moderately well
suited to building site development. A poor filtering
capacity is a limitation on sites for septic tank
absorption fields. The nearly level to gently rolling soils
in association 8 are suited to building site development,
but slope and aspect should be considered when
building sites are designed. The soils in associations 1,
3, 4, and 5 generally are poorly suited to building site
development and septic tank absorption fields because
of wetness. The very poorly drained soils in association
2 are not suited to urban uses because of low strength,
wetness, and ponding. The rolling to very steep soils in
association 9 are not suited to building site
development because of the slope. Most of the soils in
association 10 are not suited to building site
development because of restricted permeability and the
depth to bedrock.
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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, salinity, wetness, degree of erosion, and
other characteristics that affect their use. On the basis
of such differences, a soil series is divided into soil
phases. Most of the areas shown 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, Cheboygan loamy sand, 0
to 6 percent slopes, is a phase of the Cheboygan
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.
Au Gres-Roscommon complex, 1 to 4 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. Histosols and Aquents,
ponded, 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 differ
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. Pits, gravel, 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.

Some of the boundaries on the detailed soil maps of
Cheboygan County do not match those on the soil
maps of adjacent counties, and some of the soil names
and descriptions do not fully agree. Differences are the
result of modifications or refinements in soil series
concepts or variations in the intensity of mapping or in
the extent of the soils within the survey area.

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

2—Lupton muck. This deep, nearly level, very poorly
drained soil is in depressions in drainageways. It is
subject to ponding. Individual areas are irregularly
shaped and range from 4 to more than 800 acres in
size.

Typically, the surface layer is black muck about 12
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inches thick. The next 17 inches also is black muck.
The next 5 inches is black mucky peat. Below this to a
depth of about 60 inches is black muck. In places the
soil is underlain by sandy or loamy material.

Included with this soil in mapping are small areas of
Histosols and Aquents, ponded. These soils are in
landscape positions similar to those of the Lupton soil.
They make up 5 to 10 percent of the unit.

Permeability is moderately slow to moderately rapid
in the Lupton soil. The available water capacity is high.
Surface runoff is very slow or ponded. A seasonal high
water table is about 1 foot above to 1 foot below the
surface from autumn to late spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the wetness, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ordinary crawler tractors or rubber-tired
skidders generally cannot be used on this soil. Special
harvesting equipment may be needed. The equipment
can be used during periods in winter when access
roads are frozen. Ruts form easily when wheeled
skidders are used during excessively wet periods. Deep
ruts tend to restrict lateral drainage, expose tree roots,
and alter soil structure. Such damage can be avoided if
the use of equipment is restricted to periods when the
soil is frozen. Because of the wetness, the soil is
severely limited as a site for log landings. Seedling
losses may be high because of the wetness. Trees
generally are not planted on this soil because of the
high seedling mortality rate, plant competition, and low
productivity.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and the instability of the organic material.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the hazard of ponding, the high water table, low soil
strength, and a high potential for frost action.
Overcoming these limitations is difficult and costly.

The land capability subclass is Viw. The woodland
ordination symbol is 2W. The Michigan soil
management group is Mc.

5—Loxley peat. This deep, nearly level, very poorly
drained soil is in bogs or depressions in upland areas
and swales (fig. 3). It is subject to ponding. Individual
areas are irregularly shaped and range from 6 to more
than 700 acres in size.

Typically, the surface layer is very dusky red peat
about 2 inches thick. The subsurface layer is dark

Soil Survey

reddish brown mucky peat about 7 inches thick. The
underlying layers to a depth of about 60 inches are
black and dark reddish brown mucky peat and muck. In
some places the soil is less acid. In other places the
subsurface layer is mucky peat.

Included with this soil in mapping are small areas of
Histosols and Aquents, ponded. These soils are in
landscape positions similar to those of the Loxley soil.
They make up about 5 to 10 percent of the unit.

Permeability is moderately slow to moderately rapid
in the Loxley soil. The available water capacity is high.
Surface runoff is very slow or ponded. A seasonal high
water table is about 1 foot above to 1 foot below the
surface from early autumn to late spring.

This soil is unsuited to woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
plant competition, and very low natural fertility are
management concerns. Overcoming these limitations is
not practical.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and instability of the organic material.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the hazard of ponding, the high water table, low soil
strength, and the high potential for frost action.
Overcoming these limitations is difficult and costly.

The land capability subclass is Vliw. The woodland
ordination symbol is 2W. The Michigan soil
management group is Mc-a.

7—Grousehaven Variant muck. This deep, nearly
level, very poorly drained soil is in bogs and other
depressional areas on flood plains. It is subject to
ponding and to flooding of long duration in the spring.
Individual areas are irregularly shaped and range from
7 to more than 400 acres in size.

Typically, the organic material is black and dark
reddish brown muck about 7 inches thick. The next
layer is greenish gray, mottled marl about 12 inches
thick. Below this to a depth of about 60 inches is
grayish brown, mottled, calcareous sand. In some areas
the marl extends to a depth of 60 inches or more. In
other areas the organic material is less than 16 inches
thick.

Included with this soil in mapping are small areas of
the very poorly drained Lupton and Tawas soils. These
soils are in landscape positions similar to those of the
Grousehaven Variant soil. Lupton soils formed in
organic material that is more than 51 inches thick.
Tawas soils are underlain by sand or gravelly sand at a
depth of 16 to 51 inches. Included soils make up 5 to
15 percent of the unit.

Permeability is moderately slow to moderately rapid



Cheboygan County, Michigan

17

Figure 3.—An area of Loxley peat. The vegetation consists mainly of sphagnum, leatherieaf, and Canada blueberry.

in the upper part of the Grousehaven Variant soil and
slow in the lower part. The available water capacity is
high. Surface runoff is very slow or ponded. A seasonal
high water table is about 1 foot above to 1 foot below
the surface throughout the year.

This soil is poorly suited to woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the wetness, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ordinary crawler tractors or rubber-tired
skidders generally cannot be used on this soil. Special
harvesting equipment is needed. The equipment can be
used during periods in winter when access roads are
frozen. Ruts form easily when wheeled skidders are
used during excessively wet periods. Deep ruts tend to
restrict lateral drainage, expose tree roots, and alter soil

structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
frozen. Because of the wetness, the soil is severely
limited as a site for log landings. Seedling losses may
be high because of the wetness. Special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate. Trees
generally are not planted on this soil because of the
high seedling mortality rate, plant competition, and low
productivity.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and instability of the organic material.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the hazard of ponding, the high water table, low soil
strength, and a high potential for frost action.
Overcoming these limitations is difficult and costly.

The land capability subclass is VIiw. The woodland
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ordination symbol is 3W. The Michigan soil
management group is 5c.

8—Tawas peat. This deep, nearly level, very poorly
drained soil is in drainageways and depressions on
plains. It is subject to ponding. individual areas are
irregularly shaped and are 3 to more than 900 acres in
size.

Typically, the surface layer is dark brown peat about
2 inches thick. The lower organic layers extend to a
depth of about 44 inches. In sequence downward, they
are black and very dark brown muck; very dark grayish
brown mucky peat; and dark brown muck. The
substratum to a depth of about 60 inches is gray sand.
In some places the muck is more than 51 inches thick.
In other places the organic material is acid. In some
areas the substratum is loamy.

Included with this soil in mapping are small areas of
the very poorly drained Roscommon soils. These soils
are in landscape positions similar to those of the Tawas
soil. They have less than 16 inches of muck. They
make up 10 to 15 percent of the unit.

Permeability is moderately slow to moderately rapid
in the upper part of the Tawas soil and rapid in the
lower part. The available water capacity is high. Surface
runoff is very slow or ponded. A seasonal high water
table is about 1 foot above to 1 foot below the surface
from late autumn to late spring.

This soil is poorly suited to woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the wetness, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ordinary crawler tractors or rubber-tired
skidders generally cannot be used on these soils.
Special harvesting equipment may be needed. The
equipment can be used during periods in winter when
access roads are frozen. Ruts form easily when
wheeled skidders are used during excessively wet
periods. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is frozen. Because of
the wetness, the soil is severely limited as a site for log
landings. Seedling losses may be high because of the
wetness. Trees generally are not planted on this soil
because of the high seedling mortality rate, plant
competition, and low productivity.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and instability of the organic material.

This soil generally is unsuited to building site
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development and septic tank absorption fields because
of the hazard of ponding, the high water table, low soil
strength, and a high potential for frost action.
Overcoming these limitations is difficult and costly.

The land capability subclass is Viw. The woodland
ordination symbol is 5W. The Michigan soil
management group is M/4c.

9—Greenwood peat. This deep, nearly level, very
poorly drained soil is in bogs, depressions, and swales
in the uplands. It is subject to ponding. Individual areas
are circular or long and narrow and range from 10 to
more than 1,200 acres in size.

Typically, the surface layer is yellowish red peat
about 4 inches thick. The underlying layers to a depth
of about 60 inches are reddish brown and dark reddish
brown mucky peat. In some places the soil is underlain
by sandy or loamy material. In other places it is less
acid.

Included with this soil in mapping are small areas of
the very poorly drained Loxley and Tawas soils. These
soils do not have layers of peat or mucky peat below a
thin peaty surface layer. They are in landscape
positions similar to those of the Greenwood soil. Also
included are small areas of floating bogs around Nolton
Lake in Hebron Township and around Mud Lake in
South Grant Township. Included areas make up 5 to 8
percent of the unit.

Permeability is moderately slow to moderately rapid
in the Greenwood soil. The available water capacity is
high. Surface runoff is very slow or ponded. A seasonal
high water table is about 1 foot above to 1 foot below
the surface from autumn to early summer.

In most areas this soil is used as wildlife habitat. It
supports native vegetation, such as blueberry,
leatherleaf, Labrador tea, cranberry, sedge, tamarack,
and black spruce.

This soil is poorly suited to woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
plant competition, and very low natural fertility are
management concerns. Overcoming these limitations is
not practical.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and the instability of the organic material.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the hazard of ponding, the high water table, low soil
strength, and a high potential for frost action.
Overcoming these limitations is difficult and costly.

The land capability subclass is Vilw. The woodland
ordination symbol is 2W. The Michigan soil
management group is Mc-a.
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10—Dawson peat. This deep, nearly level, very
poorly drained soil is in depressions, bogs, and swales
in the uplands. It is subject to ponding. Individual areas
are irregularly shaped and range from 3 to more than
200 acres in size.

Typically, the surface layer is dark yellowish brown
peat about 5 inches thick. The subsurface layer is
reddish brown peat about 3 inches thick. The lower
organic layers extend to a depth of about 17 inches.
They are dark reddish brown mucky peat and very dark
grayish brown muck. The substratum to a depth of
about 60 inches.is grayish brown sand. In places the
soil is less acid.

Included with this soil in mapping are small areas of
Histosols and Aquents, ponded, and the very poorly
drained Loxley soils. Histosols and Aquents, ponded,
are ponded throughout the year. Loxley soils have
organic material more than 51 inches thick. All of the
included soils are in landscape positions similar to
those of the Dawson soil. They make up about 5 to 8
percent of the unit.

Permeability is moderately slow to moderately rapid
in the upper part of the Dawson soil and rapid in the
lower part. The available water capacity is high. Surface
runoff is very slow or ponded. A seasonal high water
table is about 1 foot above to 1 foot below the surface
from autumn to early summer.

This soil is unsuited to woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
plant competition, and very low natural fertility are
management concerns. Overcoming these limitations is
not practical.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and the instability of the organic material.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the hazard of ponding, the high water table, low soil
strength, and a high potential for frost action.
Overcoming these limitations is difficult and costly.

The land capability subclass is Vllw. The woodland
ordination symbol is 2W. The Michigan soil
management group is M/4c-a.

11B—Kalkaska sand, 0 to 6 percent slopes. This
deep, nearly level and undulating, somewhat
excessively drained soil is on knolls, ridges, and broad
plains in the uplands. Individual areas are irregularly
shaped and range from 3 to more than 400 acres in
size.

Typically, the surface layer is mixed very dark gray
and light gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 10 inches
thick. The subsoil is sand about 23 inches thick. The
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upper part is dark reddish brown and friable, the next
part is strong brown and loose, and the lower part is
brownish yellow and loose. The substratum to a depth
of about 60 inches is light yellowish brown sand. In
some places the upper part of the subsoil is thinner. In
other places the subsoil has many thin bands of loamy
sand.

Included with this soil in mapping are small areas of
the moderately well drained Cheboygan and excessively
drained Rubicon soils. Cheboygan soils have a loamy
substratum. Rubicon soils are characterized by less
subsoil development than the Kalkaska soil and are
more droughty. Both of the included soils are in
landscape positions similar to those of the Kalkaska
soil. They make up about 5 percent of the unit.

Permeability is rapid in the Kalkaska soil. The
available water capacity is low. Surface runoff is very
slow.

Such crops as corn, oats, alfalfa, and mixed grasses
and legumes can be grown on this soil. Conserving
moisture during dry periods, controlling soil blowing,
and maintaining or increasing the organic matter
content are management concerns. A system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface and
additions of organic material to the soil increase the
available water capacity. If water of sufficient quantity
and quality is available, irrigation can help to overcome
the low available water capacity. Cover crops, buffer
strips, field windbreaks, and conservation tillage help to
control soil blowing.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, seedling mortality, and plant competition are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

If this soil is used for recreational development, the
sandy surface layer is a limitation. Adding a layer of
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loamy material to the surface and seeding deep-rooted
grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
sides of shallow excavations can cave in unless they
are reinforced. The soil readily absorbs the effluent in
septic tank absorption fields, but it does not adequately
filter the effluent. The poor filtering capacity can result
in the pollution of ground water.

The land capability subclass is 1Vs. The woodland
ordination symbol is 3S. The Michigan soil management
group is 5a.

11C—Kalkaska sand, 6 to 12 percent slopes. This
deep, gently rolling, somewhat excessively drained soil
is on knolls, ridges, and broad plains in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 300 acres in size.

Typically, the surface layer is mixed very dark gray
and light gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 10 inches
thick. The subsoil is sand about 23 inches thick. The
upper part is dark reddish brown and friable, the next
part is strong brown and loose, and the lower part is
brownish yellow and loose. The substratum to a depth
of about 60 inches is light yellowish brown sand. In
some places the upper part of the subsoil is thinner. In
other places the subsoil has many thin bands of loamy
sand.

Included with this soil in mapping are small areas of
the well drained Cheboygan and excessively drained
Rubicon soils. Cheboygan soils have a loamy
substratum. Rubicon soils are characterized by less
subsoil development than the Kalkaska soil and are
more droughty. Both of the included soils are in
landscape positions similar to those of the Kalkaska
soil. They make up 7 to 10 percent of the unit.

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

The main concerns in managing pastured areas are
conserving moisture during dry periods and controlling
soil blowing. Maintaining an adequate ground cover by
rotation grazing or strip grazing and restricted use
during dry periods reduce the susceptibility to erosion
and help to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, seedling mortality, and plant competition are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Landings can be established in the
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small, nearly level included areas, if available, or in the
nearly level adjacent areas.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

If this soil is used for recreational purposes, the
sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vls. The woodland
ordination symbol is 3S. The Michigan soil management
group is 5a.

11D—Kalkaska sand, 12 to 30 percent slopes. This
deep, rolling to steep, somewhat excessively drained
soil is on high knolls, ridges, and hills in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 300 acres in size.

Typically, the surface layer is mixed very dark gray
and light gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 10 inches
thick. The subsoil is sand about 23 inches thick. The
upper part is dark reddish brown and friable, the next
part is strong brown and loose, and the lower part is
brownish yellow and loose. The substratum to a depth
of about 60 inches is light yellowish brown sand. In
some places the upper part of the subsaoil is thinner. In
other places the subsoil has many thin bands of loamy
sand. :
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Included with this soil in mapping are small areas of
the well drained Cheboygan and excessively drained
Rubicon soils. Cheboygan soils have a loamy
substratum. Rubicon soils are characterized by less
subsoil development than the Kalkaska soil and are
more droughty. Both of the included soils are in
landscape positions similar to those of the Kalkaska
soil. They make up 8 to 12 percent of the unit.

Permeability is rapid in the Kalkaska soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the erosion hazard, logging roads, skid
trails, and landings should be established on gentle
grades. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. The use of equipment is restricted by the
slope. Special care is needed in laying out roads and
landings and in operating the equipment. The roads can
be designed so that they conform to the natural slope of
the land. The grade should be kept as low as possible.
In heavily traveled areas, loose sand can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

If this soil is used for recreational purposes, the
sandy surface layer and the slope are limitations. The
slope can prohibit the construction of campsites and
playgrounds or can significantly increase construction
costs. A layer of loamy material is needed on
playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
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absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is Vils. The woodland
ordination symbol is 3R. The Michigan soil management
group is 5a.

11F—Kalkaska sand, 30 to 50 percent slopes. This
deep, very steep, somewhat excessively drained soil is
on hills, ridges, and side slopes in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 300 acres in size.

Typically, the surface layer is mixed very dark gray
and light gray sand about 2 inches thick. The
subsurface layer is pinkish gray sand about 10 inches
thick. The subsoil is sand about 23 inches thick. The
upper part is dark reddish brown and friable, the next
part is strong brown and loose, and the lower part is
brownish yellow and loose. The substratum to a depth
of about 60 inches is light yellowish brown sand. In
some places the upper part of the subsoil is thinner. In
other places the subsoil has many thin bands of loamy
sand.

Included with this soil in mapping are small areas of
the excessively drained Rubicon soils. These soils are
in landscape positions similar to those of the Kalkaska
soil. They are characterized by less subsoil
development than the Kalkaska soil and are more
droughty. They make up about 8 to 15 percent of the
unit.

Permeability is rapid in the Kalkaska soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the erosion hazard, logging roads, skid
trails, and landings should be established on gentle
grades. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. The use of equipment is restricted by the
slope. Ordinary crawler tractors and rubber-tired
skidders cannot be operated safely on the very steep
side slopes. Special logging methods, such as cable
yarding, may be needed. In heavily traveled areas,
loose sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
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to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is unsuited to building site development and
septic tank absorption fields. The instability of cutbanks
and the slope are limitations on building sites. Also, a
poor filtering capacity is a limitation on sites for septic
tank absorption fields. Soils that are better suited to
these uses generally are nearby.

The land capability subclass is Vlls. The woodland
ordination symbol is 3R. The Michigan soil management
group is 5a.

12B—Grayling sand, 0 to 8 percent slopes. This
deep, nearly level to gently rolling, excessively drained
soil is in the uplands. Individual areas are long and
narrow or irregular in shape and range from 10 to more
than 1,000 acres in size.

Typically, the surface layer is mixed black and very
light gray sand about 2 inches thick. The subsurface
layer is light brownish gray sand about 2 inches thick.
The subsoil is dark yellowish brown, loose sand about
14 inches thick. The substratum to a depth of about 60
inches is brownish yellow and light yellowish brown
sand. In some places the subsoil and substratum are
fine sand and have a few thin bands of loamy sand. In
other places the subsoil is darker colored.

Permeability is rapid. The available water capacity is
low. Surface runoff is very slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. The best sites for landings are the nearly
level parts of the landscape. In heavily traveled areas,
loose sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
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Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer is a limitation. Adding a layer
of loamy material to the surface and seeding deep-
rooted grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a management concern. The
sides of shallow excavations should be reinforced. The
soil readily absorbs the effluent in septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vis. The woodland
ordination symbol is 4S. The Michigan soil management
group is 5.7a.

13B—Rubicon sand, 0 to 6 percent slopes. This
deep, nearly level and undulating, excessively drained
soil is on ridges, knolls, plains, and side slopes in the
uplands. Individual areas are irregularly shaped and
range from 10 to more than 1,000 acres in size.

Typically, the surface layer is mixed black and light
brownish gray sand about 1 inch thick. The subsurface
layer is light brownish gray sand about 5 inches thick.
The subsoil is very friable sand about 30 inches thick.
The upper part is dark brown, the next part is dark
yellowish brown, and the lower part is yellowish brown.
The substratum to a depth of about 60 inches is light
yellowish brown sand. In some areas the subsoil is
darker. In other areas the substratum has thin bands of
loamy sand. In places the water table is within a depth
of 60 inches for short periods.

Included with this soil in mapping are small areas of
the somewhat poorly drained Au Gres and somewhat
excessively drained East Lake soils. Au Gres soils are
in depressions. East Lake soils have calcareous gravel
in the substratum. They are in landscape positions
similar to those of the Rubicon soil. Included soils make
up 8 to 15 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is very
slow.

Most areas are used as woodland (fig. 4). The
equipment limitation and seedling mortality are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Because of dry weather
conditions, the loss of planted or natural tree seedlings
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Figure 4.—A log landing in a wooded area of Rubicon sand, 0 to 6 percent slopes.

can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.

The sandy surface layer is a limitation. Adding a layer
of loamy material to the surface and seeding deep-
rooted grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a management concern. The
sides of shallow excavations should be reinforced. The
soil readily absorbs the effluent in septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vls. The woodiand
ordination symbol is 4S. The Michigan soil management
group is 5.3a.
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13C—Rubicon sand, 6 to 12 percent slopes. This
deep, gently rolling, excessively drained soil is on
ridges, knolls, and side slopes in the uplands. Individual
areas are irregularly shaped and range from 5 to more
than 500 acres in size.

Typically, the surface layer is mixed black and light
brownish gray sand about 1 inch thick. The subsurface
layer is light brownish gray sand about 5 inches thick.
The subsoil is very friable sand about 30 inches thick.
The upper part is dark brown, the next part is dark
yellowish brown, and the lower part is yellowish brown.
The substratum to a depth of about 60 inches is light
yellowish brown sand. In some places the subsoil is
darker. In other places the substratum has thin bands of
loamy sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained East Lake soils.
These soils have calcareous gravel in the substratum.
They are in landscape positions similar to those of the
Rubicon soil. They make up 8 to 15 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Landings can be established in the small,
nearly level included areas, if available, or in the nearly
level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
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proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vls. The woodland
ordination symbol is 4S. The Michigan soil management
group is 5.3a.

13D—Rubicon sand, 18 to 30 percent slopes. This
deep, hilly and steep, excessively drained soil is on
ridges, hills, and high knolls in the uplands. Individual
areas are irregularly shaped and range from 3 to more
than 300 acres in size.

Typically, the surface layer is mixed black and light
brownish gray sand about 1 inch thick. The subsurface
layer is light brownish gray sand about 5 inches thick.
The subsoil is very friable sand about 30 inches thick.
The upper part is dark brown, the next part is dark
yellowish brown, and the lower part is yellowish brown.
The substratum to a depth of about 60 inches is light
yellowish brown sand. In some places the subsoil is
darker. In other places the substratum has thin bands of
loamy sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained East Lake soils.
These soils have calcareous gravel in the substratum.
They are in landscape positions similar to those of the
Rubicon soil. They make up 8 to 15 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
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that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

If this soil is used for recreational purposes, the
sandy surface layer and the slope are limitations. The
slope can prohibit the construction of campsites and
playgrounds or can significantly increase construction
costs. A layer of loamy material is needed on
playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vlls. The woodland
ordination symbol is 4R. The Michigan soil management
group is 5.3a.

13F—Rublcon sand, 30 to 60 percent slopes. This
deep, very steep, excessively drained soil is on ridges,
hills, and side slopes in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
200 acres in size.

Typically, the surface layer is mixed black and light
brownish gray sand about 1 inch thick. The subsurface
layer is light brownish gray sand about 5 inches thick.
The subsoil is very friable sand about 30 inches thick.
The upper part is dark brown, the next part is dark
yellowish brown, and the lower part is yellowish brown.
The substratum to a depth of about 60 inches is light
yellowish brown sand. In some places the subsoil is
darker. In other places the substratum has thin bands of
loamy sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained East Lake soils.
These soils have calcareous gravel in the substratum.
They are in landscape positions similar to those of the
Rubicon soil. They make up 10 to 15 percent of the
unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
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erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Ordinary crawler
tractors and rubber-tired skidders cannot be operated
safely on the very steep side slopes. Special logging
methods, such as cable yarding, may be needed. In
heavily traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil generally is unsuited to building site
development and septic tank absorption fields. The
slope and the instability of cutbanks are limitations on
building sites. Also, a poor filtering capacity is a
limitation on sites for septic tank absorption fields. Soils
that are better suited to these uses generally are
nearby.

The land capability subclass is Vils. The woodland
ordination symbol is 4R. The Michigan soil management
group is 5.3a.

16B—East Lake sand, 0 to 6 percent slopes. This
deep, nearly level and undulating, somewhat
excessively drained soil is on broad plains, low ridges,
and knolls in the uplands. Individual areas are
irregularly shaped and range from 3 to more than 100
acres in size.

Typically, the surface layer is mixed black and light
gray sand about 1 inch thick. The subsurface layer is
light brownish gray coarse sand about 1 inch thick. The
subsoil is about 26 inches thick. It is loose. The upper
part is reddish brown, yellowish red, and strong brown
coarse sand, and the lower part is yellowish brown
gravelly coarse sand. The substratum to a depth of
about 60 inches is light yellowish brown, calcareous
gravelly coarse sand. In places the soil is dominantly
sand.

Included with this soil in mapping are small areas of
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the somewhat excessively drained Mancelona and
somewhat poorly drained Battlefield soils. Mancelona
soils are in landscape positions similar to those of the
East Lake soil. Also, they have more clay in the subsoil.
Battlefield soils are in depressions. Included soils make
up 5 to 10 percent of the unit.

Permeability is very rapid in the East Lake soil. The
available water capacity is very low. Surface runoff is
very slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Because of dry weather conditions, the loss
of planted or natural tree seedlings can be as high as
25 to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer is a limitation. Adding a layer
of loamy material to the surface and seeding deep-
rooted grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
The soil readily absorbs the effluent in septic tank
absorption fields, but it does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is 1Vs. The woodland
ordination symbol is 2S. The Michigan soil management
group is 5a.

16C—East Lake sand, 6 to 12 percent slopes. This
deep, gently rolling, somewhat excessively drained soil
is on ridges and knolls in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
100 acres in size.

Typically, the surface layer is mixed black and light
gray sand about 1 inch thick. The subsurface layer is
light brownish gray coarse sand about 1 inch thick. The
subsoil is about 26 inches thick. It is loose. The upper
part is reddish brown, yellowish red, and strong brown
coarse sand, and the lower part is yellowish brown
gravelly coarse sand. The substratum to a depth of
about 60 inches is light yellowish brown, calcareous
gravelly coarse sand. In places the soil is dominantly
sand.
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Included with this soil in mapping are small areas of
the somewhat excessively drained Mancelona soils.
These soils are in landscape positions similar to those
of the East Lake soil. Also, they have more clay in the
subsoil. They make up about 8 to 10 percent of the unit.

Permeability is very rapid in the East Lake soil. The
available water capacity is very low. Surface runoff is
slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads shouid be
stabilized. Landings can be established in the small,
nearly level included areas, if available, or in the nearly
level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
Adding a layer of loamy material to the surface and
seeding deep-rooted grasses and legumes can help to
overcome this limitation. Some land shaping and
leveling may be needed on campsites, in picnic areas,
and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vis. The woodland
ordination symbol is 2S. The Michigan soil management
group is 5a.

16D—East Lake sand, 12 to 30 percent slopes.
This deep, rolling to steep, somewhat excessively
drained soil is on ridges, knolls, and side slopes in the
uplands. Individual areas are irregularly shaped and
range from 3 to 100 acres in size.

Typically, the surface layer is mixed black and light
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gray sand about 1 inch thick. The subsurface layer is
light brownish gray coarse sand about 1 inch thick. The
subsoil is about 26 inches thick. It is loose. The upper
part is reddish brown, yellowish red, and strong brown
coarse sand, and the lower part is yellowish brown
gravelly coarse sand. The substratum to a depth of
about 60 inches is light yellowish brown, calcareous
gravelly coarse sand. In places the soil is dominantly
sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained Mancelona soils.
These soils are in landscape positions similar to those
of the East Lake soil. Also, they have more clay in the
subsoil. They make up 5 to 15 percent of the unit.

Permeability is very rapid in the East Lake soil. The
available water capacity is very low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. in heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

If this soil is used for recreational purposes, the
sandy surface layer and the slope are limitations. The
slope can prohibit the construction of campsites and
playgrounds or can significantly increase construction
costs. A layer of loamy material is needed on
playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
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the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vlls. The woodland
ordination symbol is 2R. The Michigan soil management
group is 5a.

16F—East Lake sand, 30 to 50 percent slopes. This
deep, very steep, somewhat excessively drained soil is
on ridges and side slopes, on hills, and in deeply
incised drainageways in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
100 acres in size.

Typically, the surface layer is mixed black and light
gray sand about 1 inch thick. The subsurface layer is
light brownish gray coarse sand about 1 inch thick. The
subsoil is about 26 inches thick. It is loose. The upper
part is reddish brown, yellowish red, and strong brown
coarse sand, and the lower part is yellowish brown
gravelly coarse sand. The substratum to a depth of
about 60 inches is light yellowish brown, calcareous
gravelly coarse sand. In places the soil is dominantly
sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained Mancelona soils.
These soils are in landscape positions similar to those
of the East Lake soil. Also, they have more clay in the
subsoil. They make up 8 to 15 percent of the unit.

Permeability is very rapid in the East Lake soil. The
available water capacity is very low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Ordinary crawler
tractors and rubber-tired skidders cannot be operated
safely on the very steep side slopes. Special logging
methods, such as cable yarding, may be needed. In
heavily traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
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to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The slope and the sandy surface layer are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is unsuited to building site development and
septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
The slope and a poor filtering capacity are limitations on
sites for septic tank absorption fields. Soils that are
better suited to these uses generally are nearby.

The land capability subclass is Vlls. The woodland
ordination symbol is 2R. The Michigan soil management
group is 5a.

17B—Wallace sand, 0 to 6 percent slopes. This
deep, nearly level and undulating, well drained soil is on
knolls and ridges and in swales on uplands. Individual
areas are irregularly shaped and range from 3 to more
than 70 acres in size.

Typically, the surface layer is mixed black and
pinkish gray sand about 2 inches thick. The subsurface
layer is pinkish gray sand about 9 inches thick. The
subsoil is sand about 22 inches thick. The upper part is
dark brown and black and is firm and extremely firm,
and the lower part is yellowish brown and very pale
brown and is friable. The substratum to a depth of
about 60 inches is brownish yellow sand. In places the
subsoil is friable.

Included with this soil in mapping are small areas of
the well drained Rousseau and excessively drained
Rubicon soils. These soils do not have a firm subsoil.
Rousseau soils are dominantly fine sand. Both of the
included soils are in landscape positions similar to
those of the Wallace soil. They make up 10 to 15
percent of the unit.

Permeability is moderately slow in the upper part of
the Wallace soil and rapid in the lower part. The
available water capacity is low. Surface runoff is very
slow.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of a
cemented pan in the subsoil, the trees are shallow
rooted. Some may be blown down during periods of
high wind. Windthrow losses can be minimized by
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cutting systems that do not isolate the remaining trees
or allow them to funnel the wind. In heavily traveled
areas, loose sand can interfere with the traction of
wheeled equipment, especially during dry periods.
Logging roads should be stabilized.

Because of dry weather conditions, the loss of
planted or natural tree seedlings may be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to most recreational
development. The sandy surface layer is a limitation.
Adding a layer of loamy material to the surface and
seeding deep-rooted grasses and legumes can help to
overcome this limitation. Some land shaping and
leveling may be needed on sites for playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The instability of cutbanks and the
cemented pan are limitations. The sides of shallow
excavations should be reinforced. The soil readily
absorbs the effluent in septic tank absorption fields, but
it does not adequately filter the effluent. The poor
filtering capacity can result in the pollution of ground
water.

The land capability subclass is VIs. The woodland
ordination symbol is 6D. The Michigan soil management
group is 5a-h.

17D—Wallace sand, 6 to 18 percent slopes. This
deep, gently rolling and rolling, well drained soil is on
knolls, ridges, and side slopes in the uplands. Individual
areas are irregularly shaped and range from 3 to more
than 100 acres in size.

Typically, the surface layer is mixed black and
pinkish gray sand about 2 inches thick. The subsurface
layer is pinkish gray sand about 9 inches thick. The
subsoil is sand about 22 inches thick. The upper part is
dark brown and black and is firm and extremely firm,
and the lower part is yellowish brown and very pale
brown and is friable. The substratum to a depth of
about 60 inches is brownish yellow sand. In places the
subsoil is friable.

Included with this soil in mapping are small areas of
the well drained Rousseau and excessively drained
Rubicon soils. These soils do not have a firm subsoil.
Rousseau soils are dominantly fine sand. Both of the
included soils are in landscape positions similar to
those of the Wallace soil. They make up 10 to 20
percent of the unit.

Permeability is moderately slow in the upper part of
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the Wallace soil and rapid in the lower part. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of a
cemented pan in the subsoil, the trees are shallow
rooted. Some may be blown down during periods of
high wind. Windthrow losses can be minimized by
cutting systems that do not isolate the remaining trees
or allow them to funnel the wind. In heavily traveled
areas, loose sand can interfere with the traction of
wheeled equipment, especially during dry periods.
Logging roads should be stabilized. Because of the
slope, the number of suitable landing sites is limited.
The best sites are the small, nearly level included
areas, if available, or the nearly level adjacent areas.

Because of dry weather conditions, the loss of
planted or natural tree seedlings may be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer, the slope, and the cemented
pan are limitations. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails. Some
leveling and land shaping may be needed on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope, the cemented pan, and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vlis. The woodiand
ordination symbol is 6D. The Michigan soil management
group is 5a-h.

17E—Wallace sand, 18 to 30 percent slopes. This
deep, hilly and steep, well drained soil is on hills,
ridges, and side slopes in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
40 acres in size.
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Typically, the surface layer is mixed black and
pinkish gray sand about 2 inches thick. The subsurface
layer is pinkish gray sand about 9 inches thick. The
subsoil is sand about 22 inches thick. The upper part is
dark brown and black and is firm and extremely firm,
and the lower part is yellowish brown and very pale
brown and is friable. The substratum to a depth of
about 60 inches is brownish yellow sand. In places the
subsaoil is friable.

Included with this soil in mapping are small areas of
the well drained Rousseau and excessively drained
Rubicon soils. These soils do not have a firm subsoil.
Rousseau soils are dominantly fine sand. Both of the
included soils are in landscape positions similar to
those of the Wallace soil. They make up 15 to 20
percent of the unit.

Permeability is moderately slow in the upper part of
the Wallace soil and rapid in the lower part. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion and
windthrow are hazards, and the equipment limitation
and seedling mortality are management concerns.
Because of the erosion hazard, logging roads, skid
trails, and landings should be established on gentle
grades. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. Because of a cemented pan in the subsaoil, the
trees are shallow rooted. Some may be blown down
during periods of high wind.

Windthrow losses can be minimized by cutting
systems that do not isolate the remaining trees or allow
them to funnel the wind. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. The use of equipment is restricted
by the slope. Special care is needed in laying out roads
and landings and in operating the equipment. The roads
can be designed so that they conform to the natural
slope of the land. The grade should be kept as low as
possible. Rubber-tired and crawler tractors can be
operated safely on these slopes, but caution is needed
and the steeper slopes should be avoided. Because of
dry weather conditions, the loss of planted or natural
tree seedlings may be as high as 25 to 50 percent.
Special planting stock, such as containerized seedlings,
and special site preparation that leaves thin layers of
loose slash on the surface can reduce the seedling
mortality rate. Furrowing before planting also reduces
the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer, the slope, and the cemented
pan are limitations. The slope can prohibit the
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construction of campsites and playgrounds or can
significantly increase construction costs. A layer of
loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope, the
cemented pan, and the instability of cutbanks are
limitations on building sites. Buildings should be
designed so that they conform to the natural slope of
the land. The sides of shallow excavations should be
reinforced. The slope and a poor filtering capacity are
limitations on sites for septic tank absorption fields.
Land shaping and installing the distribution lines across
the slope help to ensure the proper functioning of the
absorption fields. The soil readily absorbs but does not
adequately filter the effluent. The poor filtering capacity
can result in the pollution of ground water.

The land capability subclass is Vils. The woodland
ordination symbol is 6R. The Michigan soil management
group is 5a-h.

18B—Blue Lake loamy sand, 0 to 6 percent slopes.
This deep, nearly level and undulating, well drained soil
is on knolls, ridges, and broad plains in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 300 acres in size.

Typically, the surface layer is mixed black and light
brownish gray loamy sand about 2 inches thick. The
subsurface layer is brownish gray loamy sand about 6
inches thick. The subsoil extends to a depth of about 80
inches. The upper part is dark brown, reddish brown,
and strong brown, friable and very friable loamy sand.
The next part is pale brown and dark brown, friable
loamy sand. The lower part is banded light yellowish
brown, very friable sand and reddish brown loamy sand.
The total thickness of the bands of loamy sand is more
than 8 inches. In some places the soil has a substratum
of sand or loamy sand. In other places the total
thickness of the bands of loamy sand is less than 6
inches. In some areas the upper part of the subsoil is
less red.

Included with this soil in mapping are small areas of
the well drained Cheboygan and excessively drained
Rubicon soils. Cheboygan soils have more clay in the
subsoil and substratum than the Blue Lake soil, and
Rubicon soils have less clay. Both of the included soils
are in landscape positions similar to those of the Blue
Lake soil. They make up 5 to 10 percent of the unit.

Permeability is rapid in the Blue Lake soil. The
available water capacity is low. Surface runoff is very
slow.

Such crops as small grains, grasses, and legumes
can be grown on this soil. Conserving moisture during
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dry periods, controlling soil blowing, and maintaining or
increasing the organic matter content are management
concerns. A system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface and additions of organic material
to the soil increase the available water capacity. If water
of sufficient quantity and quality is available, irrigation
can help to overcome the low available water capacity.
Cover crops, buffer strips, field windbreaks, and
conservation tillage help to control soil blowing.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. Plant competition
is the major management concern. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is suited to most recreational development.
The sandy surface layer is a limitation. Adding a layer
of loamy material to the surface and seeding deep-
rooted grasses and legumes can help to overcome this
limitation.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The instability of cutbanks is a
limitation on building sites. The sides of shallow
excavations should be reinforced. A poor filtering
capacity is a limitation on sites for septic tank
absorption fields. The soil readily absorbs but does not
adequately filter the effluent. The poor filtering capacity
can result in the poliution of ground water.

The land capability subclass is llis. The woodland
ordination symbol is 3A. The Michigan soil management
group is 4a.

18C—Blue Lake loamy sand, 6 to 12 percent
slopes. This deep, gently rolling, well drained soil is on
knolls, ridges, and side slopes in the uplands. Individual
areas are irregularly shaped and range from 3 to more
than 100 acres in size.

Typically, the surface layer is mixed black and light
brownish gray loamy sand about 2 inches thick. The
subsurface layer is brownish gray loamy sand about 6
inches thick. The subsoil extends to a depth of about 80
inches. The upper part is dark brown, reddish brown,
and strong brown, friable and very friable loamy sand.
The next part is pale brown and dark brown, friable
loamy sand. The lower part is banded light yellowish
brown, very friable sand and reddish brown loamy sand.
The total thickness of the bands of loamy sand is more
than 8 inches. In some places the soil has a substratum
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of sand or loamy sand. In other places the total
thickness of the bands of loamy sand is less than 6
inches. In some areas the upper part of the subsoil is
less red.

Included with this soil in mapping are small areas of
the well drained Cheboygan and excessively drained
Rubicon soils. Cheboygan soils have more clay in the
subsoil and substratum than the Blue Lake soil, and
Rubicon soils have less clay. Both of the included soils
are in landscape positions similar to those of the Blue
Lake soil. They make up 8 to 15 percent of the unit.

Permeability is rapid in the Blue Lake soil. The
available water capacity is low. Surface runoff is slow.

This soil is suited to such crops as corn, oats, alfalfa,
and mixed grasses and legumes. Water erosion and
soil blowing are hazards, and maintaining the organic
matter content and conserving moisture during dry
periods are management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind help to
control soil blowing, maintain the content of organic
matter, and increase the available water capacity. If
water of sufficient quantity and quality is available,
irrigation can help to overcome the low available water
capacity.

Most areas are used as woodland. The equipment
limitation on sites for landings and plant competition are
management concerns. Landings can be established in
small, nearly level included or adjacent areas. After the
overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

If this soil is used for recreational purposes, the
sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed on campsites, in picnic areas,
and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
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capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is llle. The woodland
ordination symbol is 3A. The Michigan soil management
group is 4a.

18D—Blue Lake loamy sand, 12 to 30 percent
slopes. This deep, rolling to steep, well drained soil is
on hills, ridges, and side slopes in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 100 acres in size.

Typically, the surface layer is mixed black and light
brownish gray loamy sand about 2 inches thick. The
subsurface layer is brownish gray loamy sand about 6
inches thick. The subsoil extends to a depth of about 80
inches. The upper part is dark brown, reddish brown,
and strong brown, friable and very friable loamy sand.
The next part is pale brown and dark brown, friable
loamy sand. The lower part is banded light yellowish
brown, very friable sand and reddish brown loamy sand.
The total thickness of the bands of loamy sand is more
than 8 inches. In some places the soil has a substratum
of sand or loamy sand. In other places the total
thickness of the bands of loamy sand is less than 6
inches. In some areas the upper part of the subsaoil is
less red.

Included with this soil in mapping are small areas of
the well drained Cheboygan soils. These soils are in
landscape positions similar to those of the Blue Lake
soil. Also, they have more clay in the subsoil and
substratum. They make up 10 to 15 percent of the unit.

Permeability is rapid in the Blue Lake soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
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periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The siope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is Vle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 4a.

18F—Blue Lake loamy sand, 30 to 50 percent
slopes. This deep, steep and very steep, well drained
soil is on hills and ridges and in deeply incised
drainageways in the uplands. Individual areas are
irregularly shaped and range from 3 to more than 100
acres in size.

Typically, the surface layer is mixed black and light
brownish gray loamy sand about 2 inches thick. The
subsurface layer is brownish gray loamy sand about 6
inches thick. The subsoil extends to a depth of about 80
inches. The upper part is dark brown, reddish brown,
and strong brown, friable and very friable loamy sand.
The next part is pale brown and dark brown, friable
loamy sand. The lower part is banded light yellowish
brown, very friable sand and reddish brown loamy sand.
The total thickness of the bands of loamy sand is more
than 8 inches. In some places the soil has a substratum
of sand or loamy sand. In other places the total
thickness of the bands of loamy sand is less than 6
inches. In some areas the upper part of the subsoil is
less red.

Included with this soil in mapping are small areas of
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the well drained Cheboygan soils. These soils are in
landscape positions similar to those of the Blue Lake
soil. Also, they have more clay in the subsoil and
substratum. They make up 10 to 15 percent of the unit.

Permeability is rapid in the Blue Lake soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Ordinary crawler
tractors and rubber-tired skidders cannot be operated
safely on the very steep side slopes. Special logging
methods, such as cable yarding, may be needed. In
heavily traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. After the
overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is unsuited to building site development and
septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
The slope and a poor filtering capacity are limitations on
sites for septic tank absorption fields.

The land capability subclass is Vlle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 4a.

20B—Mancelona sand, 0 to 6 percent slopes. This
deep, nearly level and undulating, somewhat
excessively drained soil is on knolls, ridges, and broad
plains in the uplands. Individual areas are irregularly
shaped and range from 3 to more than 200 acres in
size.

Typically, about 1 inch of black, well decomposed
forest litter is at the surface. The subsurface layer is
dark brown sand about 7 inches thick. The subsaoil is
about 24 inches thick. It is dark brown, very friable and
friable loamy sand in the upper part and dark brown,
friable sandy loam in the lower part. The substratum to
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a depth of about 60 inches is light yellowish brown,
calcareous very gravelly coarse sand. In places the
subsoil is redder.

Included with this soil in mapping are small areas of
the well drained Nadeau and excessively drained
Rubicon soils. Nadeau soils are on gravel beaches and
water-reworked eskers. They have more gravel in the
surface layer and subsoil than the Mancelona soil.
Rubicon soils are in landscape positions similar to those
of the Mancelona soil. Also, they have less gravel in the
substratum. Included soils make up 5 to 8 percent of
the unit.

Permeability is moderately rapid in the upper part of
the Mancelona soil and very rapid in the lower part. The
available water capacity is low. Surface runoff is slow.

Such crops as corn, oats, alfalfa, and mixed grasses
and legumes can be grown on this soil. Conserving
moisture during dry periods, controlling soil blowing,
and maintaining or increasing the organic matter
content are management concerns. A system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface and
additions of organic material to the soil increase the
available water capacity. If water of sufficient quantity
and quality is available, irrigation can help to overcome
the low available water capacity. Cover crops, buffer
strips, field windbreaks, and conservation tillage help to
control soil blowing.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, seedling mortality, and plant competition are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is unsuited to most recreational
development. The sandy surface layer is a limitation.
Adding a layer of loamy material to the surface and
seeding deep-rooted grasses and legumes can help to
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overcome this limitation. Some land shaping and
leveling may be needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is llls. The woodland
ordination symbol is 3S. The Michigan soil management
group is 4a.

20C—Mancelona sand, 6 to 12 percent slopes. This
deep, gently rolling, somewhat excessively drained soil
is on knolls, ridges, and side slopes in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 100 acres in size.

Typically, about 1 inch of black, well decomposed
forest litter is at the surface. The subsurface layer is
dark brown sand about 7 inches thick. The subsoil is
about 24 inches thick. It is dark brown, very friable and
friable loamy sand in the upper part and dark brown,
friable sandy loam in the lower part. The substratum to
a depth of about 60 inches is light yellowish brown,
calcareous very gravelly coarse sand. In places the
subsoil is redder.

Included with this soil in mapping are small areas of
the well drained Nadeau and excessively drained
Rubicon soils. Nadeau soils are on gravel beaches and
water-reworked eskers. They have more gravel in the
surface and subsoil than the Mancelona soil. Rubicon
soils are in landscape positions similar to those of the
Mancelona soil. Also, they have less gravel in the
substratum. Included soils make up 8 to 10 percent of
the unit.

Permeability is moderately rapid in the upper part of
the Mancelona soil and very rapid in the lower part. The
available water capacity is low. Surface runoff is slow.

This soil is fairly suited to such crops as small grains
and grasses and legumes. Water erosion and soil
blowing are hazards, and maintaining the organic
matter content and conserving moisture during dry
periods are management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
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crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind help to
control soil blowing, maintain the organic matter
content, and increase the available water capacity. If
water of sufficient quantity and quality is available,
irrigation can help to overcome the low available water
capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, seedling mortality, and plant competition are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Landings can be established in the
small, nearly level included areas, if available, or in the
nearly level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is llle. The woodland
ordination symbol is 3S. The Michigan soil management
group is 4a.
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20D—Mancelona sand, 12 to 30 percent slopes.
This deep, rolling to steep, excessively drained soil is
on high knolls, hills, ridges, and side slopes in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 80 acres in size.

Typically, about 1 inch of black, well decomposed
forest litter is at the surface. The subsurface layer is
dark brown sand about 7 inches thick. The subsoil is
about 24 inches thick. It is dark brown, very friable and
friable loamy sand in the upper part and dark brown,
friable sandy loam in the lower part. The substratum to
a depth of about 60 inches is light yellowish brown,
calcareous very gravelly coarse sand. In places the
subsoil is redder.

Included with this soil in mapping are small areas of
the excessively drained Rubicon soils. These soils are
in landscape positions similar to those of the Mancelona
soil. Also, they have less gravel in the substratum. They
make up 8 to 15 percent of the unit.

Permeability is moderately rapid in the upper part of
the Mancelona soil and very rapid in the lower part. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the erosion hazard, logging roads, skid
trails, and landings should be established on gentie
grades. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. The use of equipment is restricted by the
slope. Special care is needed in laying out roads and
landings and in operating the equipment. The roads can
be designed so that they conform to the natural slope of
the land. The grade should be kept as low as possible.
In heavily traveled areas, loose sand can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope and the sandy surface layer are limitations.
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The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vie. The woodland
ordination symbol is 3R. The Michigan soil management
group is 4a.

20F—Mancelona sand, 30 to 50 percent slopes.
This deep, very steep, excessively drained soil is on
hills, ridges, and side slopes in the uplands. Individual
areas are irregularly shaped and range from 3 to more
than 100 acres in size.

Typically, about 1 inch of black, well decomposed
forest litter is at the surface. The subsurface layer is
dark brown sand about 7 inches thick. The subsoil is
about 24 inches thick. It is dark brown, very friable and
friable loamy sand in the upper part and dark brown,
friable sandy loam in the lower part. The substratum to
a depth of about 60 inches is light yellowish brown,
calcareous very gravelly coarse sand. In places the
subsoil is redder.

Included with this soil in mapping are small areas of
the excessively drained Rubicon soils. These soils are
in landscape positions similar to those of the Mancelona
soil. Also, they have less gravel in the substratum. They
make up 10 to 15 percent of the unit.

Permeability is moderately rapid in the upper part of
the Mancelona soil and very rapid in the lower part. The
available water capacity is low. Surface runoff is rapid.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the erosion hazard, logging roads, skid
trails, and landings should be established on gentie
grades. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. The use of equipment is restricted by the
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slope. Ordinary crawler tractors and rubber-tired
skidders cannot be operated safely on the very steep
side slopes. Special logging methods, such as cable
yarding, may be needed. In heavily traveled areas,
loose sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope and the sandy surface layer are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is unsuited to building site development and
septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
The slope and a poor filtering capacity are limitations on
sites for septic tank absorption fields.

The land capability subclass is Vlle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 4a.

21B—Zimmerman fine sand, 0 to 8 percent slopes.
This deep, nearly level and undulating, excessively
drained soil is on broad plains and low knolls in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 1,200 acres in size.

Typically, the surface layer is mixed black and
grayish brown loamy fine sand about 2 inches thick.
The subsurface layer is grayish brown fine sand about 2
inches thick. The subsoil to a depth of about 60 inches
is friable. The upper part is dark yellowish brown and
brownish yellow fine sand, and the lower part is very
pale brown fine sand that has textural bands of dark
brown loamy fine sand and fine sandy loam Y16 to Ya
inch thick. In places the surface layer is sand.

Included with this soil in mapping are small areas of
the excessively drained Grayling and Rubicon, banded
substratum, soils. Grayling soils are dominantly sand
without textural bands in the subsoil. Rubicon, banded
substratum, soils have a redder subsoil than the
Zimmerman soil and are dominantly sand. Both of the
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included soils are in landscape positions similar to
those of the Zimmerman soil. They make up 8 to 15
percent of the unit.

Permeability is rapid in the Zimmerman soil. The
available water capacity is moderate. Surface runoff is
very slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Because of dry weather conditions, the loss
of planted or natural tree seedlings can be as high as
25 to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to most recreational
development. The sandy surface layer is a limitation.
Adding a layer of loamy material to the surface and
seeding deep-rooted grasses and legumes can help to
overcome this limitation. Some land shaping and
leveling may be needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is IVs. The woodland
ordination symbol is 8S. The Michigan soil management
group is 5a.

22B—L eelanau loamy sand, 0 to 6 percent slopes.
This deep, nearly level and undulating, well drained soil
is on knolls, ridges, and broad plains in the uplands.
Individual areas are irregularly shaped and range from
5 to more than 100 acres in size.

Typically, the surface layer is mixed black and light
gray loamy sand about 3 inches thick. The subsurface
layer is grayish brown loamy sand about 3 inches thick.
The subsoil is about 36 inches thick. The upper part is
dark brown, friable loamy sand; the next part is pale
brown and strong brown, friable loamy sand and sandy
loam; and the lower part is strong brown, friable sandy
loam. The substratum to a depth of about 60 inches is
light brown, calcareous loamy sand. In places the
subsoil is not so dark.

Included with this soil in mapping are small areas of
the somewhat excessively drained Kalkaska soils.
These soils have less clay in the subsoil than the
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Leelanau soil and do not have a calcareous substratum.
Also, they are in similar landscape positions. They
make up 8 to 15 percent of the unit.

Permeability is rapid in the Leelanau soil. The
available water capacity is moderate. Surface runoff is
very slow.

This soil is fairly well suited to such crops as small
grains and grasses and legumes. Conserving moisture
during dry periods, controlling soil blowing, and
maintaining or increasing the organic matter content are
management concerns. A system of conservation tillage
that does not invert the soil and that leaves all or part of
the crop residue on the surface and additions of organic
material to the soil increase the available water
capacity. If water of sufficient quantity and quality is
available, irrigation can help to overcome the low
available water capacity. Cover crops, buffer strips, field
windbreaks, and conservation tillage help to control soil
blowing.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. Plant competition
is the major management concern. After the overstory
has been removed, plant competition can be controlied
by specially designed cutting systems and proper site
preparation.

This soil is poorly suited to most recreational
development. The sandy surface layer is a limitation.
Adding a layer of loamy material to the surface and
seeding deep-rooted grasses and legumes can help to
overcome this limitation. Some land shaping and
leveling may be needed on sites for playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The instability of cutbanks is a
limitation on building sites. The sides of shallow
excavations should be reinforced. A poor filtering
capacity is a limitation on sites for septic tank
absorption fields. The soil readily absorbs but does not
adequately filter the effluent. The poor filtering capacity
can result in the pollution of ground water.

The land capability subclass is lils. The woodland
ordination symbol is 3A. The Michigan soil management
group is 4a.

22C—Leelanau loamy sand, 6 to 12 percent
slopes. This deep, gently rolling, well drained soil is on
knolls and ridges in the uplands. Individual areas are
irregularly shaped and range from 5 to more than 100
acres in size.

Typically, the surface layer is mixed black and light
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gray loamy sand about 3 inches thick. The subsurface
layer is grayish brown loamy sand about 3 inches thick.
The subsoil is about 36 inches thick. The upper part is
dark brown, friable loamy sand; the next part is pale
brown and strong brown, friable loamy sand and sandy
loam; and the lower part is strong brown, friable sandy
loam. The substratum to a depth of about 60 inches is
light brown, calcareous loamy sand. In places the
subsoil is not so dark.

Included with this soil in mapping are small areas of
the somewhat excessively drained Kalkaska soils.
These soils have less clay in the subsoil than the
Leelanau soil and do not have a calcareous substratum.
Also, they are in similar landscape positions. They
make up 10 to 15 percent of the unit.

Permeability is rapid in the Leelanau soil. The
available water capacity is moderate. Surface runoff is
slow.

This soil is fairly well suited to such crops as small
grains and grasses and legumes. Water erosion and
soil blowing are hazards, and maintaining the organic
matter content and conserving moisture during dry
periods are management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for hay or pasture also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind help to
control soil blowing and maintain the content of organic
matter. These practices also increase the available
water capacity. |f water of sufficient quantity and quality
is available, irrigation can help to overcome the low
available water capacity.

Most areas are used as woodland. The equipment
limitation on sites for landings and plant competition are
management concerns. Landings can be established in
the small, nearly level included areas, if available, or in
the level adjacent areas. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to most recreational
development. The sandy surface layer and the slope
are limitations. Adding a layer of loamy material to the
surface and seeding deep-rooted grasses and legumes
can help to compensate for the sandy surface layer.
Some land shaping and leveling may be needed to
overcome the slope on campsites, in picnic areas, and
on playgrounds.
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This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is llle. The woodland
ordination symbol is 3A. The Michigan soil management
group is 4a.

22D—Leelanau loamy sand, 12 to 30 percent
slopes. This deep, rolling to steep, well drained soil is
on knolls, ridges, and side slopes in the uplands.
Individual areas are irregularly shaped and range from
5 to more than 100 acres in size.

Typically, the surface layer is mixed black and light
gray loamy sand about 3 inches thick. The subsurface
layer is grayish brown loamy sand about 3 inches thick.
The subsoil is about 36 inches thick. The upper part is
dark brown, friable loamy sand; the next part is pale
brown and strong brown, friable loamy sand and sandy
loam; and the lower part is strong brown, friable sandy
loam. The substratum to a depth of about 60 inches is
light brown, calcareous loamy sand. In places the
subsoil is not so dark.

Included with this soil in mapping are small areas of
the somewhat excessively drained Kalkaska soils.
These soils have less clay in the subsoil than the
Leelanau soil and do not have a calcareous substratum.
Also, they are in similar landscape positions. They
make up 10 to 15 percent of the unit.

Permeability is rapid in the Leelanau soil. The
available water capacity is moderate. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
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grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The slope and the sandy surface layer are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 4a.

24B—Ocqueoc fine sand, 0 to 6 percent slopes.
This deep, nearly level and undulating, well drained soil
is on low knolls and ridges in the uplands and on broad
plains. Individual areas are irregularly shaped and
range from 3 to more than 100 acres in size.

Typically, the surface layer is dark brown fine sand
about 8 inches thick. The subsoil is about 18 inches
thick. It is dark reddish brown, very friable fine sand in
the upper part; strong brown and yellowish brown, very
friable fine sand in the next part; and light yellowish
brown, very friable very fine sand in the lower part. The
substratum to a depth of about 60 inches is stratified. It
is pink very fine sand and silt in the upper part and light
brown very fine sand, silt, very fine sandy loam, and
loamy very fine sand in the lower part. In places depth
to the substratum is less than 20 inches.

Included with this soil in mapping are small areas of
the well drained Alcona and Rousseau soils. Alcona
soils have more clay in the subsoil than the Ocqueoc
soil. Rousseau soils do not have very fine sand and silt
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in the subsoil and substratum. Both of the included soils
are in landscape positions similar to those of the
Ocqueoc soil. They make up 8 to 15 percent of the unit.

Permeability is rapid in the sandy upper part of the
Ocqueoc soil and moderately slow in the stratified lower
part. The available water capacity is moderate. Surface
runoff is very slow. The shrink-swell potential is
moderate.

This soil is fairly well suited to such crops as small
grains and grasses and legumes. Maintaining the
organic matter content and controlling soil blowing are
management concerns. A system of conservation tillage
that does not invert the soil and that leaves all or part of
the crop residue on the surface, cover crops, additions
of organic material, buffer strips, field windbreaks, and
rough tillage and ridging at an angle to the prevailing
wind help to control soil blowing and maintain the
organic matter content.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, seedling mortality, and plant competition are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is suited to recreational development. The
sandy surface layer is a limitation. Adding a layer of
loamy material to the surface and seeding deep-rooted
grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The moderate shrink-swell potential
and the instability of cutbanks are limitations on building
sites. Widening the foundation trench and backfilling the
trench with suitable coarse material can help to
overcome the shrink-swell potential. The sides of
shallow excavations should be reinforced. The
moderately slow permeability is a limitation on sites for
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septic tank absorption fields. Enlarged absorption fields
or alternating drain fields may be needed because of
the restricted permeability.

The land capability subclass is llls. The woodland
ordination symbol is 3S. The Michigan soil management
group is 4/2a.

24C—Ocqueoc fine sand, 6 to 12 percent slopes.
This deep, gently rolling, well drained soil is on knolls,
ridges, and side slopes in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
80 acres in size.

Typically, the surface layer is dark brown fine sand
about 8 inches thick. The subsoil is about 18 inches
thick. It is dark reddish brown, very friable fine sand in
the upper part; strong brown and yellowish brown, very
friable fine sand in the next part; and light yellowish
brown, very friable very fine sand in the lower part. The
substratum to a depth of about 60 inches is stratified. It
is pink very fine sand and silt in the upper part and light
brown very fine sand, silt, very fine sandy loam, and
loamy very fine sand in the lower part. In places depth
to the substratum is less than 20 inches.

Included with this soil in mapping are small areas of
the well drained Alcona and Rousseau soils. Alcona
soils have more clay in the subsoil than the Ocqueoc
soil. Rousseau soils do not have very fine sand and silt
in the subsoil and substratum. Both of the included soils
are in landscape positions similar to those of the
Ocqueoc soil. They make up 8 to 15 percent of the unit.

Permeability is rapid in the sandy upper part of the
Ocqueoc soil and moderately slow in the stratified lower
part. The available water capacity is moderate. Surface
runoff is slow. The shrink-swell potential is moderate.

This soil is fairly well suited to such crops as small
grains and grasses and legumes. Water erosion is a
hazard, and a low content of organic matter is a
management concern. A cropping system that includes
close-growing crops and a system of conservation
tillage that does not invert the soil and that leaves all or
part of the crop residue on the surface reduce the
hazard of water erosion by increasing the rate of water
infiltration. Growing grasses and legumes for pasture or
hay also is effective in controlling erosion. Grassed
waterways, diversions, and drop structures help to
prevent gullying. Conservation tillage and additions of
organic material to the soil increase the content of
organic matter.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
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limitation, seedling mortality, and plant competition are
management concerns. In heavily traveled areas, loose
sand can interfere with the traction of wheeled
equipment, especially during dry periods. Logging roads
should be stabilized. Landings can be established in the
small, nearly level included areas, if available, or in the
nearly level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Widening the
foundation trench and backfilling the trench with suitable
coarse material can help to overcome the shrink-swell
potential. The sides of shallow excavations should be
reinforced. The slope and the moderately slow
permeability are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. Enlarged
absorption fields or alternating drain fields may be
needed because of the restricted permeability.

The land capability subclass is llle. The woodland
ordination symbol is 3S. The Michigan soil management
group is 4/2a.

24D—Ocqueoc fine sand, 12 to 30 percent slopes.
This deep, rolling to steep, well drained soil is on hills
and ridges and in deeply incised drainageways in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 80 acres in size.

Typically, the surface layer is dark brown fine sand
about 8 inches thick. The subsoil is about 18 inches
thick. It is dark reddish brown, very friable fine sand in
the upper part; strong brown and yellowish brown, very
friable fine sand in the next part; and light yellowish
brown, very friable very fine sand in the lower part. The
substratum to a depth of about 60 inches is stratified. It
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is pink very fine sand and silt in the upper part and light
brown very fine sand, silt, very fine sandy loam, and
loamy very fine sand in the lower part. In places depth
to the substratum is less than 20 inches.

Included with this soil in mapping are small areas of
the well drained Alcona and Rousseau soils. Alcona
soils have more clay in the subsoil than the Ocqueoc
soil. Rousseau soils do not have very fine sand and silt
in the subsoil and substratum. Both of the included soils
are in landscape positions similar to those of the
Ocqueoc soil. They make up 10 to 15 percent of the
unit.

Permeability is rapid in the sandy upper part of the
Ocqueoc soil and moderately slow in the stratified lower
part. The available water capacity is moderate. Surface
runoff is medium. The shrink-swell potential is
moderate.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the erosion hazard, logging roads, skid
trails, and landings should be established on gentle
grades. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. The use of equipment is restricted by the
slope. Special care is needed in laying out roads and
landings and in operating the equipment. The roads can
be designed so that they conform to the natural slope of
the land. The grade should be kept as low as possible.
In heavily traveled areas, loose sand can interfere with
the traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope and the sandy surface layer are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
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and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. Land shaping may be
necassary in some areas. The sides of shallow
excavations should be reinforced. The slope and the
moderately slow permeability are limitations on sites for
septic tank absorption fields. Land shaping and
installing the distribution lines across the slope help to
ensure the proper functioning of the absorption fields.
Enlarged absorption fields or alternating drain fields
may be needed because of the restricted permeability.

The land capability subclass is Vle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 4/2a.

25B—Eastport sand, 0 to 6 percent slopes. This
deep, nearly level and undulating, excessively drained
soil is on ridges and in swales adjacent to Lake Huron.
Individual areas are irregularly shaped and range from
3 to more than 300 acres in size.

Typically, the surface layer is mixed black and light
gray sand about 1 inch thick. The subsurface layer is
sand about 13 inches thick. The upper part is pale
brown, and the lower part is yellowish brown. The
subsoil is strong brown, very friable sand about 14
inches thick. The substratum to a depth of about 60
inches is light yellowish brown, calcareous sand. In
places the substratum is gravelly sand or very gravelly
sand.

Included with this soil in mapping are small areas of
the moderately well drained Croswell and somewhat
poorly drained Au Gres soils. Croswell soils are on side
slopes, and Au Gres soils are in depressions. Included
soils make up 5 to 8 percent of the unit.

Permeability is very rapid in the Eastport soil. The
available water capacity is very low. Surface runoff is
very slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Because of dry weather conditions, the loss
of planted or natural tree seedlings can be as high as
25 to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is suited to recreational development. The
sandy surface layer is a limitation. Adding a layer of
loamy material to the surface and seeding deep-rooted
grasses and legumes can help to overcome this
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limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is Vls. The woodland
ordination symbol is 2S. The Michigan soil management
group is 5.3a.

25D—Eastport sand, 12 to 25 percent slopes. This
deep, rolling and hilly, excessively drained soil is on
ridges and in swales adjacent to Lake Huron. Individual
areas are irregularly shaped and range from 3 to more
than 100 acres in size.

Typically, the surface layer is mixed black and light
gray sand about 1 inch thick. The subsurface layer is
sand about 13 inches thick. The upper part is pale
brown, and the lower part is yellowish brown. The
subsoil is strong brown, very friable sand about 14
inches thick. The substratum to a depth of about 60
inches is light yellowish brown, calcareous sand. In
places the substratum is gravelly sand or very gravelly
sand.

Included with this soil in mapping are small areas of
the moderately well drained Croswell soils on side
slopes. Included soils make up 8 to 15 percent of the
unit.

Permeability is very rapid in the Eastport soil. The
available water capacity is very low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.
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Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is Vlls. The woodland
ordination symbol is 2R. The Michigan soil management
group is 5.3a.

26B—Rubicon sand, dark subsoil, 0 to 6 percent
slopes. This deep, nearly level and undulating,
somewhat excessively drained soil is on broad plains
and low knolls in the uplands. Individual areas are
irregularly shaped and range from 10 to more than 500
acres in size.

Typically, the surface is covered with a mat of
decomposed leaf litter about 2 inches thick. The
subsurface layer is brown sand about 8 inches thick.
The subsoil is sand about 18 inches thick. The upper
part is dark brown and friable, and the lower part is dark
yellowish brown and loose. The substratum to a depth
of about 60 inches is brownish yellow sand. In places
the subsaoil is not so dark.

Included with this soil in mapping are small areas of
the well drained Blue Lake and moderately well drained
Croswell soils. Blue Lake soils have loamy strata in the
subsoil and substratum. They are in landscape
positions similar to those of the Rubicon soil. Croswell
soils are lower on the landscape than the Rubicon soil.
Included soils make up 5 to 10 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is very
slow.
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Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Because of dry weather conditions, the loss
of planted or natural tree seedlings can be as high as
25 to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is suited to recreational development. The
sandy surface layer is a limitation. Adding a layer of
loamy material to the surface and seeding deep-rooted
grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is Vis. The woodland
ordination symbol is 3S. The Michigan soil management
group is 5a.

26C—Rubicon sand, dark subsoil, 6 to 12 percent
slopes. This deep, gently rolling, somewhat excessively
drained soil is on knolls, ridges, and side slopes in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 100 acres in size.

Typically, the surface is covered with a mat of
decomposed leaf litter about 2 inches thick. The
subsurface layer is brown sand about 8 inches thick.
The subsoil is sand about 18 inches thick. The upper
part is dark brown and friable, and the lower part is dark
yellowish brown and loose. The substratum to a depth
of about 60 inches is brownish yellow sand. In places
the subsoil is not so dark.

Included with this soil in mapping are small areas of
the well drained Blue Lake and moderately well drained
Croswell soils. Blue Lake soils have loamy strata in the
subsoil and substratum. They are in landscape
positions similar to those of the Rubicon soil. Croswell
soils are lower on the landscape than the Rubicon soil.
included soils make up 8 to 15 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
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concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Landings can be established in the small,
nearly level included areas, if available, or in the nearly
level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vls. The woodland
ordination symbol is 3S. The Michigan soil management
group is 5a.

26D—Rubicon sand, dark subsoil, 12 to 30 percent
slopes. This deep, rolling to steep, somewhat
excessively drained soil is on high knolis and ridges in
the uplands. Individual areas are irregularly shaped and
range from 3 to more than 100 acres in size.

Typically, the surface is covered with a mat of
decomposed leaf litter about 2 inches thick. The
subsurface layer is brown sand about 8 inches thick.
The subsoil is sand about 18 inches thick. The upper
part is dark brown and friable, and the lower part is dark
yellowish brown and loose. The substratum to a depth
of about 60 inches is brownish yellow sand. In places
the subsoil is not so dark.

Included with this soil in mapping are small areas of
the well drained Blue Lake and moderately well drained
Croswell soils. Blue Lake soils have loamy strata in the
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subsoil and substratum. They are in landscape
positions similar to those of the Rubicon soil. Croswell
soils are lower on the landscape than the Rubicon soil.
Included soils make up 10 to 15 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is Vlis. The woodland
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ordination symbol is 3R. The Michigan soil management
group is 5a.

27B—Cheboygan loamy sand, 0 to 6 percent
slopes. This nearly level and undulating, well drained
soil is on broad plains and low knolls in the uplands. It
is moderately deep to dense till. Individual areas are
irregularly shaped and range from 3 to more than 1,000
acres in size.

Typically, the surface layer is mixed black and light
gray loamy sand about 2 inches thick. The subsurface
layer is pinkish gray loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown and strong brown, friable loamy sand; the
next part is pale brown and pinkish gray, friable and
firm loamy sand; and the lower part is mixed dark
brown and pinkish gray, mottled, firm sandy clay loam
and sandy loam. The substratum to a depth of about 60
inches is brown, calcareous loam. In some places the
soil is more than 48 inches deep to a substratum of
sandy loam. In other places the upper part of the
subsoil is redder.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Emmet soils. These
soils are in landscape positions similar to those of the
Cheboygan soil. Blue Lake soils have less clay in the
subsoil and substratum than the Cheboygan soil, and
Emmet soils have more clay in the surface layer and
subsurface layer. Also included are small areas of the
somewhat poorly drained Riggsville soils in the lower
positions on the landscape. Included soils make up 5 to
15 percent of the unit.

Permeability is moderately rapid in the upper part of
the Cheboygan soil and very slow in the lower part. The
available water capacity is low. Surface runoff is slow. A
perched seasonal high water table is at a depth of 2 to
3 feet during the spring.

This soil is suited to such crops as corn, oats, alfalfa,
and mixed grasses and legumes. Water erosion and
soil blowing are hazards, and maintaining the organic
matter content and conserving moisture during dry
periods are management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind can help
to control soil blowing and maintain the content of
organic matter. These practices also increase the



Figure 5.—An aspen stand in an area of Cheboygan ioamy sand, 0
to 6 percent siopes.

available water capacity. If water of sufficient quantity
and quality is available, irrigation can help to overcome
the low available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland (fig. 5). The
windthrow hazard and plant competition are
management concerns. Because of the seasonal high
water table, the trees are shallow rooted. Some may be
blown down during periods of high wind. Windthrow
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losses can be minimized by cutting systems that do not
isolate the remaining trees or allow them to funnel the
wind. After the overstory has been removed, plant
competition from unwanted species can be controlled by
specially designed cutting systems and proper site
preparation.

This soil is poorly suited to recreational development.
The very slow permeability and the sandy surface layer
are limitations. Because of the very slow permeability,
the recreational areas should not be used during wet
periods. Adding a layer of loamy material to the surface
and seeding deep-rooted grasses and legumes can
help to compensate for the sandy surface layer. Some
land shaping and leveling may be needed on sites for
playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The instability of cutbanks is a
limitation on building sites. The sides of shallow
excavations should be reinforced. The seasonal high
water table and the very slow permeability are
limitations on sites for septic tank absorption fields.
Surface and subsurface drainage systems can lower the
water table. Enlarged absorption fields or alternating
drain fields may be needed because of the restricted
permeability.

The land capability subclass is llls. The woodland
ordination symbol is 3A. The Michigan soil management
group is 3a.

27C—Cheboygan loamy sand, 6 to 12 percent
slopes. This gently rolling, well drained soil is on
ridges, plains, and side slopes in the uplands. It is
moderately deep to dense till. Individual areas are
irregularly shaped and range from 3 to more than 600
acres in size.

Typically, the surface layer is mixed black and light
gray loamy sand about 2 inches thick. The subsurface
layer is pinkish gray loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown and strong brown, friable loamy sand; the
next part is pale brown and pinkish gray, friable and
firm loamy sand; and the lower part is mixed dark
brown and pinkish gray, mottled, firm sandy clay loam
and sandy loam. The substratum to a depth of about 60
inches is brown, calcareous loam. In some places the
soil is more than 48 inches deep to a substratum of
sandy loam. In other places the upper part of the
subsoil is redder.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Emmet soils. These
soils are in landscape positions similar to those of the
Cheboygan soil. Blue Lake soils have less clay in the
subsoil and substratum than the Cheboygan soil, and
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Emmet soils have more clay in the surface layer and
subsurface layer. Included soils make up 5 to 15
percent of the unit.

Permeability is moderately rapid in the upper part of
the Cheboygan soil and very slow in the lower part. The
available water capacity is low. Surface runoff is slow.

This soil is fairly well suited to such crops as corn,
oats, alfalfa, and mixed grasses and legumes. Water
erosion and soil blowing are hazards, and maintaining
the organic matter content and conserving moisture
during dry periods are management concerns. A
cropping system that includes close-growing crops and
a system of conservation tillage that does not invert the
soil and that leaves all or part of the crop residue on the
surface reduce the hazard of water erosion by
increasing the rate of water infiltration. Growing grasses
and legumes for pasture or hay also is effective in
controlling erosion. Grassed waterways, diversions, and
drop structures help to prevent gullying. Conservation
tillage, cover crops, buffer strips, field windbreaks, and
rough tillage and ridging at an angle to the prevailing
wind can help to control soil blowing, maintain the
organic matter content, and increase the available water
capacity. If water of sufficient quantity and quality is
available, irrigation can help to overcome the low
available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation on sites for landings 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 than on the upper part.
When the soil is wet, unsurfaced roads tend to be
slippery and ruts form easily. Landings can be
established in the small, nearly level included areas, if
available, or on the level adjacent areas. After the
overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The very slow permeability, the sandy surface layer,
and the slope are limitations. Because of the very slow
permeability, the recreational areas should not be used
during wet periods. Adding a layer of loamy material to
the surface and seeding deep-rooted grasses and
legumes can help to compensate for the sandy surface
layer. Some land shaping and leveling may be needed
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to overcome the slope on campsites, in picnic areas,
and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The slope and the very slow
permeability are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. Enlarged
absorption fields or alternating drain fields may be
needed because of the restricted permeability.

The land capability subclass is llle. The woodland
ordination symbol is 3A. The Michigan soil management
group is 3a.

27D0—Cheboygan loamy sand, 12 to 30 percent
slopes. This rolling to steep, well drained soil is on
ridges and side slopes in the uplands. It is moderately
deep to dense till. Individual areas are irregularly
shaped and range from 3 to more than 500 acres in
size.

Typically, the surface layer is mixed black and light
gray loamy sand about 2 inches thick. The subsurface
layer is pinkish gray loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown and strong brown, friable loamy sand; the
next part is pale brown and pinkish gray, friable and
firm loamy sand; and the lower part is mixed dark
brown and pinkish gray, mottled, firm sandy clay loam
and sandy loam. The substratum to a depth of about 60
inches is brown, calcareous loam. In some places the
soil is more than 48 inches deep to a substratum of
sandy loam. In other places the upper part of the
subsoil is redder.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Emmet soils. These
soils are in landscape positions similar to those of the
Cheboygan soil. Blue Lake soils have less clay in the
subsoil and substratum than the Cheboygan soil, and
Emmet soils have more clay in the surface layer and
subsurface layer. Included soils make up 5 to 15
percent of the unit.

Permeability is moderately rapid in the upper part of
the Cheboygan soil and very slow in the lower part. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
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erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. 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. Cross-drainage methods of water removal that
are matched to specific sites are necessary. Out-sloping
road surfaces, open-top drains, and culverts are
needed. The use of equipment is restricted by the
slope. Special care is needed in laying out roads and
landings and in operating the equipment. The roads can
be designed so that they conform to the natural slope of
the land. The grade should be kept as low as possible.
Rubber-tired and crawler tractors can be operated
safely on these slopes, but caution is needed and the
steeper slopes should be avoided. Landings can be
established in the smali, nearly level included areas, if
available, or in the nearly level adjacent areas. After the
overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope, the sandy surface layer, and the very slow
permeability are limitations. The slope can prohibit the
construction of campsites and playgrounds or can
significantly increase construction costs. A layer of
loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Because of the very slow
permeability, the recreational areas should not be used
during wet periods.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
The sides of shallow excavations should be reinforced.
Buildings should be designed so that they conform to
the natural slope of the land. Land shaping may be
necessary in some areas. The very slow permeability
and the slope are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope can help to ensure
the proper functioning of the absorption fields. Enlarged
absorption fields or alternating drain fields may be
needed because of the restricted permeability.

The land capability subclass is Vle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 3a.

27F—Cheboygan loamy sand, 30 to 50 percent
slopes. This steep and very steep, well drained soil is
on ridges and side slopes and in deeply incised
drainageways in the uplands. It is moderately deep to
dense till. Individual areas are irregularly shaped and
range from 3 to more than 400 acres in size.
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Typically, the surface layer is mixed black and light
gray loamy sand about 2 inches thick. The subsurface
layer is pinkish gray loamy sand about 4 inches thick.
The subsoil is about 22 inches thick. The upper part is
dark brown and strong brown, friable loamy sand; the
next part is pale brown and pinkish gray, friable and
firm loamy sand; and the lower part is mixed dark
brown and pinkish gray, mottled, firm sandy clay loam
and sandy loam. The substratum to a depth of about 60
inches is brown, calcareous loam. In some places the
soil is more than 48 inches deep to a substratum of
sandy loam. In other places the upper part of the
subsoil is redder.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Emmet soils. These
soils are in landscape positions similar to those of the
Cheboygan soil. Blue Lake soils have less clay in the
subsoil and substratum than the Cheboygan soil, and
Emmet soils have more clay in the surface layer and
subsurface layer. Included soils make up 5 to 15
percent of the unit.

Permeability is moderately rapid in the upper part of
the Cheboygan soil and very slow in the lower part. The
available water capacity is low. Surface runoff is rapid.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Ordinary crawler
tractors and rubber-tired skidders cannot be operated
safely on the very steep side slopes. Special logging
methods, such as cable yarding, may be needed. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope, the sandy surface layer, and the very slow
permeability are limitations. The slope can prohibit the
construction of campsites and playgrounds or can
significantly increase construction costs. A layer of
loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Because of the very slow
permeability, the recreational areas should not be used
during wet periods.

This soil is unsuited to building site development and
septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
The slope and the very slow permeability are limitations
on sites for septic tank absorption fields. Soils that are
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better suited to these uses generally are nearby.

The land capability subclass is Vlle. The woodiand
ordination symbol is 3R. The Michigan soil management
group is 3a.

29B—Fairport fine sandy loam, 1 to 8 percent
slopes. This moderately deep, nearly level to gently
rolling, well drained soil is on broad plains, low knolls,
and low ridges in the uplands. Individual areas are
irregularly shaped and range from 5 to more than 200
acres in size.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 10 inches thick. The
subsoil is about 20 inches thick. The upper part is dark
yellowish brown, very friable sandy loam; the next part
is dark brown, friable loam; and the lower part is
yellowish brown, calcareous gravelly sandy loam. The
substratum is yellowish brown, calcareous cobbly sandy
loam about 6 inches thick. Unweathered limestone
bedrock is at a depth of about 36 inches. In some
places depth to the unweathered limestone bedrock is
less than 20 inches. In other places the subsoil is
coarser textured.

Included with this soil in mapping are small areas of
the deep, well drained Onaway soils and the somewhat
poorly drained Bonduel soils. Onaway soils are in
landscape positions similar to those of the Fairport soil,
and Bonduel soils are lower on the landscape. Included
soils make up 5 to 10 percent of the unit.

Permeability is moderate in the Fairport soil. The
available water capacity is low. Surface runoff is
medium. The shrink-swell potential is moderate.

This soil is fairly well suited to such crops as corn,
small grains, and grasses and legumes. Water erosion
and soil blowing are hazards, and maintaining the
organic matter content and conserving moisture during
dry periods are management concerns. A cropping
system that includes close-growing crops and a system
of conservation tillage that does not invert the soil and
that leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind can help
to control soil blowing, maintain the organic matter
content, and increase the available water capacity. If
water of sufficient quantity and quality is available,
irrigation can help to overcome the low available water
capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
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adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, 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 than on the upper part. The
best sites for landings are the nearly level parts of the
landscape. In a few places the bedrock hinders road
construction. Because of the moderate depth to
bedrock, the trees are subject to windthrow during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is suited to recreational development. The
moderate depth to bedrock is a limitation on sites for
playgrounds. Adding suitable fill to the site can help to
overcome this limitation.

This soil is poorly suited to building site development
and unsuited to septic tank absorption fields. The
moderate depth to bedrock and the moderate shrink-
swell potential are limitations on building sites and on
sites for septic tank absorption fields. If buildings are
constructed, backfilling the foundation trench with
suitable material can help to overcome the depth to
bedrock and the shrink-swell potential.

The land capability subclass is llle. The woodland
ordination symbol is 3D. The Michigan soil management
group is 2/Ra.

29C—Fairport fine sandy loam, 8 to 25 percent
slopes. This moderately deep, gently rolling to hilly,
well drained soil is on broad plains, low knolls, and low
ridges in the uplands. Individual areas are irregularly
shaped and range from 5 to more than 200 acres in
size.

Typically, the surface layer is very dark grayish
brown fine sandy loam about 10 inches thick. The
subsoil is about 20 inches thick. The upper part is dark
yellowish brown, very friable sandy loam; the next part
is dark brown, friable loam; and the lower part is
yellowish brown, calcareous gravelly sandy loam. The
substratum is yellowish brown, calcareous cobbly sandy
loam about 6 inches thick. Unweathered limestone
bedrock is at a depth of about 36 inches. In some
places depth to the unweathered limestone bedrock is
less than 20 inches. In other places the subsaoil is
coarser textured.
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Included with this soil in mapping are small areas of
the deep, well drained Onaway soils. These soils are in
landscape positions similar to those of the Fairport soil.
They make up 8 to 15 percent of the unit.

Permeability is moderate in the Fairport soil. The
available water capacity is low. Surface runoff is
medium or rapid. The shrink-swell potential is moderate.

This soil is poorly suited to such crops as corn, small
grains, and grasses and legumes. Water erosion is a
hazard, and the slope is a limitation. Maintaining good
tilth and conserving moisture during dry periods are
additional management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by minimizing
surface crusting and increasing the rate of water
infiltration. Growing grasses and legumes for pasture or
hay also is effective in controlling erosion. Grassed
waterways, diversions, and drop structures help to
prevent gullying. Farming on the contour can minimize
the equipment limitation caused by the slope and help
to control erosion. Conservation tillage and additions of
organic material to the soil increase the available water
capacity. If water of sufficient quantity and quality is
available, irrigation can help to overcome the low
available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, 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 than on the upper part. The
best sites for landings are the nearly level parts of the
landscape. In a few places the bedrock hinders road
construction. Because of the moderate depth to
bedrock, the trees are subject to windthrow during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope and the moderate depth to bedrock are
limitations. The slope can prohibit the construction of
campsites and playgrounds or can significantly increase
construction costs. Adding suitable fill to the site can
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help to overcome the limited depth to bedrock.

This soil generally is poorly suited to building site
development and unsuited to septic tank absorption
fields. The moderate depth to bedrock, the slope, and
the moderate shrink-swell potential are limitations on
building sites. The moderate depth to bedrock, the
slope, and seepage are limitations on sites for septic
tank absorption fields. If buildings are constructed,
backfilling the foundation trench with suitable material
and widening the trench can help to overcome the
shrink-swell potential. Adding suitable fill material can
increase the depth to bedrock. Buildings should be
designed so that they conform to the natural slope of
the land.

The land capability subclass is IVe. The woodland
ordination symbol is 3R. The Michigan soil management
group is 2/Ra.

30B—Rousseau fine sand, 0 to 6 percent slopes.
This deep, nearly level and undulating, well drained soil
is on broad plains and low knolls in the uplands.
Individual areas are irregularly shaped and range from
5 to more than 100 acres in size.

Typically, the surface layer is mixed black and
pinkish gray fine sand about 1 inch thick. The
subsurface layer is pinkish gray fine sand about 5
inches thick. The subsoil is fine sand about 23 inches
thick. It is dark reddish brown and friable in the upper
part, dark brown and loose in the next part, and
yellowish brown and loose in the lower part. The
substratum to a depth of about 60 inches is light
yellowish brown fine sand. In some places the soil is
moderately well drained. In other places it is sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Au Gres and well drained
Wallace soils. Au Gres soils are in shallow depressions.
Wallace soils have a subsoil that is very firm and that is
redder than that of the Rousseau soil. They are in
landscape positions similar to those of the Rousseau
soil. Included soils make up 5 to 8 percent of the unit.

Permeability is rapid in the Rousseau soil. The
available water capacity is low. Surface runoff is very
slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Because of dry weather conditions, the loss
of planted or natural tree seedlings can be as high as
25 to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
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planting also reduces the seedling mortality rate.

This soil is poorly suited to most recreational
development. The sandy surface layer is a limitation.
Adding a layer of loamy material to the surface and
seeding deep-rooted grasses and legumes can help to
overcome this limitation. Some land shaping and
leveling may be needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is llls. The woodland
ordination symbol is 5S. The Michigan soil management
group is 4a.

30C—Rousseau fine sand, 6 to 12 percent slopes.
This deep, gently rolling, well drained soil is on knolis,
ridges, and side slopes in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
80 acres in size.

Typically, the surface layer is mixed black and
pinkish gray fine sand about 1 inch thick. The
subsurface layer is pinkish gray fine sand about 5
inches thick. The subsoil is fine sand about 23 inches
thick. It is dark reddish brown and friable in the upper
part, dark brown and loose in the next part, and
yellowish brown and loose in the lower part. The
substratum to a depth of about 60 inches is light
yellowish brown fine sand. In some places the soil is
moderately well drained. In other places it is sand.

Included with this soil in mapping are small areas of
the well drained Wallace soils. These soils are in
landscape positions similar to those of the Rousseau
soil. Also, they have a subsoil that is redder and that is
very firm. They make up 5 to 10 percent of the unit.

Permeability is rapid in the Rousseau soil. The
available water capacity is low. Surface runoff is slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Landings can be established in the small,
nearly level included areas, if available, or in the nearly
level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
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Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. Land shaping may be necessary in
some areas. The sides of shallow excavations should
be reinforced. Slopes should be stabilized to prevent
excessive erosion. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is llle. The woodiand
ordination symbol is 5S. The Michigan soil management
group is 4a.

30D—Rousseau fine sand, 12 to 30 percent slopes.
This deep, rolling to steep, well drained soil is on high
knolls, ridges, and side slopes in the uplands. Individual
areas are irregularly shaped and range from 3 to more
than 80 acres in size.

Typically, the surface layer is mixed black and
pinkish gray fine sand about 1 inch thick. The
subsurface layer is pinkish gray fine sand about 5
inches thick. The subsoil is fine sand about 23 inches
thick. It is dark reddish brown and friable in the upper
part, dark brown and loose in the next part, and
yellowish brown and loose in the lower part. The
substratum to a depth of about 60 inches is light
yellowish brown fine sand. In some places the soil is
moderately well drained. In other places it is sand.

Included with this soil in mapping are small areas of
the well drained Wallace soils. These soils are in
landscape positions similar to those of the Rousseau
soil. Also, they have a subsoil that is redder and that is
very firm. They make up 8 to 10 percent of the unit.

Permeability is rapid in the Rousseau soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
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mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided.

Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. Land shaping may be
necessary in some areas. Slopes should be stabilized
to prevent excessive erosion. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is Vle. The woodland
ordination symbol is 5R. The Michigan soil management
group is 4a.

31B—Nadeau extremely gravelly loamy sand, 1 to
9 percent slopes. This deep, nearly level to gently
rolling, well drained soil is on ridges in the uplands.
Individual areas are long and narrow or irregular in
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shape and range from 3 to more than 100 acres in size.

Typically, the surface layer is mixed black and
pinkish gray extremely gravelly loamy sand about 1 inch
thick. The subsurface layer is pinkish gray extremely
gravelly loamy sand about 5 inches thick. The subsoil is
about 17 inches thick. The upper part is brown, very
friable extremely gravelly sandy loam; the next part is
strong brown, friable extremely gravelly sandy clay
loam; and the lower part is dark brown, loose extremely
gravelly loamy sand. The substratum to a depth of
about 60 inches is light yellowish brown, calcareous
extremely gravelly sand.

Included with this soil in mapping are small areas of
the somewhat excessively drained Mancelona soils.
These soils are in landscape positions similar to those
of the Nadeau soil. Also, they have a subsoil that is
darker in the upper part and that is more sandy. They
make up about 5 to 8 percent of the unit.

Permeability is very rapid in the Nadeau soil. The
available water capacity is very low. Surface runoff is
slow.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. The best sites for landings are the nearly
level parts of the landscape. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope and small stones are limitations. Some land
shaping and leveling may be needed on campsites, in
picnic areas, and on playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is llis. The woodland
ordination symbol is 2L. The Michigan soil management
group is Ga.

32B—Rubicon sand, banded substratum, 0 to 6
percent slopes. This deep, nearly level and undulating,
excessively drained soil is on broad plains and ridges in
the uplands. Individual areas are irregularly shaped and
range from 5 to more than 800 acres in size.

Typically, about 2 inches of black, well decomposed
forest litter is at the surtace. The subsurface layer is
light gray sand about 6 inches thick. The subsoil is
loose sand about 31 inches thick. It is strong brown in
the upper part and brownish yellow in the lower part.
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The substratum to a depth of about 80 inches is light
gray sand that has strong brown bands of loamy sand
16 to V4 inch thick. In some places the substratum does
not have bands of loamy sand. In other places the
subsoil has less iron and organic matter.

Included with this soil in mapping are small areas of
the well drained Blue Lake and somewhat excessively
drained East Lake soils. Blue Lake soils have more clay
in the subsoil than the Rubicon soil, and East Lake soils
have more gravel in the substratum. Both of these
included soils are in landscape positions similar to
those of the Rubicon soil. Also included are small areas
of the moderately well drained Croswell soils in the
slightly lower landscape positions. Included soils make
up 5 to 10 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is very
slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Because of dry weather conditions, the loss
of planted or natural tree seedlings can be as high as
25 to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is suited to most recreational development.
The sandy surface layer is a limitation. Adding a layer
of loamy material to the surface and seeding deep-
rooted grasses and legumes can help to overcome this
limitation. Some land shaping and leveling may be
needed on sites for playgrounds.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
A poor filtering capacity is a limitation on sites for septic
tank absorption fields. The soil readily absorbs but does
not adequately filter the effluent. The poor filtering
capacity can result in the pollution of ground water.

The land capability subclass is Vis. The woodland
ordination symbol is 6S. The Michigan soil management
group is 5.3a.

32C—Rubicon sand, banded substratum, 6 to 12
percent siopes. This deep, gently rolling, excessively
drained soil is on ridges, knolls, and side slopes in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 300 acres in size.

Typically, about 2 inches of black, well decomposed
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forest litter is at the surface. The subsurface layer is
light gray sand about 6 inches thick. The subsoil is
loose sand about 31 inches thick. It is strong brown in
the upper part and brownish yellow in the lower part.
The substratum to a depth of about 80 inches is light
gray sand with strong brown bands of loamy sand %6 to
s inch thick. In some places the substratum does not
have bands of loamy sand. in other places the subsoil
has less iron and organic matter.

Included with this soil in mapping are small areas of
the well drained Blue Lake and somewhat excessively
drained East Lake soils. Blue Lake soils have more clay
in the subsoil than the Rubicon soil, and East Lake soils
have more gravel in the substratum. Both of these
included soils are in landscape positions similar to
those of the Rubicon soil. Also included are small areas
of the moderately well drained Croswell soils in the
slightly lower landscape positions. Included soils make
up 8 to 15 percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is slow.

Most areas are used as woodland. The equipment
limitation and seedling mortality are management
concerns. In heavily traveled areas, loose sand can
interfere with the traction of wheeled equipment,
especially during dry periods. Logging roads should be
stabilized. Landings can be established in the small,
nearly level included areas, if available, or in the nearly
level adjacent areas. Because of dry weather
conditions, the loss of planted or natural tree seedlings
can be as high as 25 to 50 percent. Special planting
stock, such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations. A
layer of loamy material is needed on playgrounds and in
camping areas, and a cover of wood chips or bark is
needed on paths and trails. Some land shaping and
leveling may be needed to overcome the slope on
campsites, in picnic areas, and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. Land shaping may be necessary in
some areas. Slopes should be stabilized to prevent
excessive erosion. The sides of shallow excavations
should be reinforced. The slope and a poor filtering
capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
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distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is Vis. The woodland
ordination symbol is 6S. The Michigan soil management
group is 5.3a.

32D—Rubicon sand, banded substratum, 12 to 30
percent slopes. This deep, rolling to steep, excessively
drained soil is on ridges, hills, and high knolls in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 200 acres in size.

Typically, about 2 inches of black, well decomposed
forest litter is at the surface. The subsurface layer is
light gray sand about 6 inches thick. The subsoil is
loose sand about 31 inches thick. It is strong brown in
the upper part and brownish yellow in the lower part.
The substratum to a depth of about 80 inches is light
gray sand with strong brown bands of loamy sand e to
Ya inch thick. In some places the substratum does not
have bands of loamy sand. In other places the subsaoil
has less iron and organic matter.

Included with this soil in mapping are small areas of
the well drained Blue Lake and somewhat excessively
drained East Lake soils. Blue Lake soils have more clay
in the subsoil than the Rubicon soil, and East Lake soils
have more gravel in the substratum. Both of the
included soils are in landscape positions similar to
those of the Rubicon soil. They make up 10 to 20
percent of the unit.

Permeability is rapid in the Rubicon soil. The
available water capacity is low. Surface runoff is
medium.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and seedling
mortality are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. The use of
equipment is restricted by the slope. Special care is
needed in laying out roads and landings and in
operating the equipment. The roads can be designed so
that they conform to the natural slope of the land. The
grade should be kept as low as possible. In heavily
traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Rubber-
tired and crawler tractors can be operated safely on
these slopes, but caution is needed and the steeper
slopes should be avoided. .
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Because of dry weather conditions, the loss of
planted or natural tree seedlings can be as high as 25
to 50 percent. Special planting stock, such as
containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate.

This soil is poorly suited to recreational development.
The sandy surface layer and the slope are limitations.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs. A layer of loamy material is needed
on playgrounds and in camping areas, and a cover of
wood chips or bark is needed on paths and trails.

This soil is poorly suited to building site development
and septic¢ tank absorption fields. The slope and the
instability of cutbanks are limitations on building sites.
Buildings should be designed so that they conform to
the natural slope of the land. The sides of shallow
excavations should be reinforced. The slope and a poor
filtering capacity are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
proper functioning of the absorption fields. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is Viis. The woodiand
ordination symbol is 6R. The Michigan soil management
group is 5.3a.

33B—Ontonagon silty clay loam, 2 to 6 percent
slopes. This deep, nearly level and undulating,
moderately well drained soil is on knolls and in broad
areas in the uplands. Individual areas are irregularly
shaped and range from 3 to more than 100 acres in
size.

Typically, the surface layer is dark brown silty clay
loam about 7 inches thick. The subsoil extends to a
depth of about 22 inches. It is reddish brown, firm silty
clay. It is mottled in the lower part. The substratum to a
depth of about 60 inches is light reddish brown, mottled,
calcareous silty clay loam. In some places the surface
layer is clay loam. In other places it is thinner.

Included with this soil in mapping are small areas of
the weli drained Alcona and somewhat poorly drained
Rudyard soils. Alcona soils are in landscape positions
similar to those of the Ontonagon soil. Also, they have
less clay throughout. Rudyard soils are in shallow
depressions. Included soils make up 10 to 15 percent of
the unit.

Permeability is very slow in the Ontonagon soil. The
available water capacity is high. Surface runoff is
medium. A seasonal high water table is at a depth of
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2.5 to 6.0 feet during the spring. The shrink-swell
potential is high.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes. Erosion is a hazard,
and maintaining good tilth is a management concern. A
cropping system that includes close-growing crops and
a system of conservation tillage that does not invert the
soil and that leaves all or part of the crop residue on the
surface reduce the hazard of water erosion by
minimizing surface crusting and increasing the rate of
water infiltration. Growing grasses and legumes for
pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Working the soil when it is too
wet results in cloddiness and surface compaction.
Applying a system of conservation tillage, adding
organic material to the soil, and tilling within the proper
range in moisture content help to maintain good tilth.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation, the windthrow hazard, and plant competition
are management concerns. 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. Ruts form easily if skidders are used when the
soil is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. When the soil
is wet, unsurfaced roads and landings tend to be
slippery and ruts form easily. On year-round roads, a
gravel base is needed. Culverts are needed to maintain
the natural drainage system. Because of the firm
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. After the overstory has been removed, plant
competition from unwanted species can be controlled by
specially designed cutting systems and proper site
preparation.

This soil is suited to recreational development.
Because of the very slow permeability, however, the
recreational areas should not be used during wet
periods.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The high clay content and the high
shrink-swell potential are limitations on building sites.
Widening the foundation trench and backfilling the
trench with suitable coarse material can help to
overcome the shrink-swell potential. The seasonal high
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water table and the very slow permeability are
limitations on sites for septic tank absorption fields.
Enlarging the absorption fields or raising the site by
filling or mounding with suitable soil material helps to
overcome these limitations. Surface and subsurface
drainage systems can lower the water table.

The land capability subclass is llle. The woodland
ordination symbol is 2C. The Michigan soil management
group is Oa.

33B2—Ontonagon silty clay loam, 2 to 6 percent
slopes, eroded. This deep, nearly level and undulating,
moderately well drained soil is on knolls and in broad
areas in the uplands. Individual areas are irregularly
shaped and range from 3 to more than 80 acres in size.

Typically, the surface layer is dark brown silty clay
loam about 7 inches thick. The subsoil extends to a
depth of about 22 inches. It is reddish brown, firm silty
clay. It is mottled in the lower part. The substratum to a
depth of about 60 inches is light reddish brown, mottled,
calcareous silty clay loam. In some places, the subsoil
is thinner and the calcareous silty clay loam is at a
shallower depth. In other places the surface layer is
material from the subsoil.

Included with this soil in mapping are small areas of
the well drained Alcona soils. These soils are in
landscape positions similar to those of the Ontonagon
soil. Also, they have less clay throughout. They make
up about 10 to 15 percent of the unit.

Permeability is very slow in the Ontonagon soil. The
available water capacity is high. Surface runoff is
medium. A seasonal high water table is at a depth of
2.5 to 6.0 feet during the spring. The shrink-swell
potential is high.

This soil is moderately well suited to such crops as
corn, small grains, and grasses and legumes. Erosion is
a hazard, and maintaining good tilth is a management
concern. A cropping system that includes close-growing
crops and a system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface reduce the hazard of water
erosion by minimizing surface crusting and increasing
the rate of water infiltration. Growing grasses and
legumes for pasture or hay also is effective in
controlling erosion. Grassed waterways, diversions, and
drop structures help to prevent gullying. Working the
soil when it is too wet results in cloddiness and surface
compaction. Applying a system of conservation tillage,
adding organic material to the soil, and tilling within the
proper range in moisture content help to maintain good
tilth.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
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grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Using this soil as woodland helps to prevent further
erosion. If the soil is used for woodland, however, the
equipment limitation, the windthrow hazard, and plant
competition are management concerns. The very slow
permeability and sticky and plastic qualities of the
subsaoil limit the use of equipment in spring and in other
excessively wet periods. Ruts form easily if skidders are
used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. When the soil is wet, unsurfaced roads and
landings tend to be slippery and ruts form easily. On
year-round roads, a gravel base is needed. Culverts are
needed to maintain the natural drainage system.
Because of the firm 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. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is suited to recreational development.
Because of the very slow permeability, however, the
recreational areas should not be used during wet
periods.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The high clay content and the high
shrink-swell potential are limitations on building sites.
Widening the foundation trench and backfilling the
trench with suitable coarse material can help to
overcome the shrink-swell potential. The seasonal high
water table and the very slow permeability are
limitations on sites for septic tank absorption fields.
Enlarging the absorption fields or raising the site by
filling or mounding with suitable soil material helps to
overcome these limitations. Surface and subsurface
drainage systems can lower the water table.

The land capability subclass is llle. The woodland
ordination symbol is 2C. The Michigan soil management
group is Oa.

33C2—Ontonagon silty clay loam, 6 to 18 percent
slopes, eroded. This deep, gently rolling and rolling,
well drained soil is on knolls and side slopes and in
broad areas in the uplands. Individual areas are
irregularly shaped and range from 3 to more than 60
acres in size.

Typically, the surface layer is dark brown silty clay
loam about 7 inches thick. The subsoil extends to a
depth of about 22 inches. It is reddish brown, firm silty
clay. It is mottled in the lower part. The substratum to a
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depth of about 60 inches is light reddish brown, mottled,
calcareous silty clay loam. In some places, the subsoil
is thinner and the calcareous silty clay loam is at a
shallower depth. In other places the surface layer is
mainly material from the subsoil.

Included with this soil in mapping are small areas of
the well drained Alcona soils. These soils are in
landscape positions similar to those of the Ontonagon
soil. Also, they have less clay. They make up 8 to 15
percent of the unit.

Permeability is very slow in the Ontonagon soil. The
available water capacity is high. Surface runoff is
medium. The shrink-swell potential is moderate.

This soil is moderately well suited to such crops as
corn, small grains, and grasses and legumes. Erosion is
a hazard, and maintaining good tilth is a management
concern. A cropping system that includes close-growing
crops and a system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface reduce the hazard of water
erosion by minimizing surface crusting and increasing
the rate of water infiltration. Growing grasses and
legumes for pasture or hay also is effective in
controlling erosion. Grassed waterways, diversions, and
drop structures help to prevent gullying. Working the
soil when it is too wet results in a cloddiness and
surface compaction. Applying a system of conservation
tillage, adding organic material to the soil, and tilling
within the proper range in moisture content help to
maintain good tilth.

Using this soil as woodland helps to prevent further
erosion. If the soil is used for woodland, however, the
equipment limitation, the windthrow hazard, and plant
competition are management concerns. 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. Ruts form easily if skidders are
used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. When the soil is wet, unsurfaced roads and
landings tend to be slippery and ruts form easily. On
year-round roads, a gravel base is needed. Culverts are
needed to maintain the natural drainage system.
Because of the firm 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. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is poorly suited to recreational development.
The very slow permeability and the slope are
limitations. The slope can prohibit the construction of
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campsites and playgrounds or can significantly increase
construction costs. Restricting use during wet periods
can help to overcome the restricted permeability.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope is a limitation on building
sites. Buildings should be designed so that they
conform to the natural slope of the land. Land shaping
may be necessary in some areas. Slopes should be
stabilized to prevent excessive erosion. The very slow
permeability and the slope are limitations on sites for
septic tank absorption fields. Enlarged absorption fields
or alternating drain fields may be needed because of
the restricted permeability. Land shaping and installing
the distribution lines across the slope help to ensure the
proper functioning of the absorption fields.

The land capability subclass is IVe. The woodland
ordination symbol is 2C. The Michigan soil management
group is Oa.

34B—Alcona very fine sandy loam, 0 to 6 percent
slopes. This deep, nearly level and undulating, well
drained soil is on plains and low knolls in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 80 acres in size.

Typically, the surface layer is dark brown very fine
sandy loam about 2 inches thick. The subsurface layer
is dark grayish brown very fine sandy loam about 5
inches thick. The subsoil is about 12 inches thick. The
upper part is dark brown and yellowish brown, very
friable very fine sandy loam; the next part is very pale
brown, loose very fine sandy loam; and the lower part is
reddish brown, friable loam. The substratum to a depth
of about 60 inches is very pale brown, calcareous,
stratified loamy very fine sand and silt. In some places
the subsoil is darker and redder. In other places the
subsoil has more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Brimley soils. These soils
are in the lower landscape positions. They make up
about 5 to 10 percent of the unit.

Permeability is moderate in the Alcona soil. The
available water capacity is high. Surface runoff is very
slow.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes. Water erosion and
soil blowing are hazards. A cropping system that
includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
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help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind can help
to control soil blowing.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Operating equipment during wet
periods can result in surface compaction and can
expose tree roots. The best sites for landings are the
nearly level parts of landscape. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is well suited to recreational development.
No major limitations affect this use.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
The moderately slow permeability is a limitation on sites
for septic tank absorption fields. Enlarged absorption
fields or alternating drain fields may be needed because
of the restricted permeability.

The land capability subclass is lle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 2.5a-s.

34C—Aicona very fine sandy loam, 6 to 15 percent
slopes. This deep, gently rolling, well drained soil is on
knolls, ridges, and side slopes in the uplands. Individual
areas are irregularly shaped and range from 3 to more
than 50 acres in size.

Typically, the surface layer is dark brown very fine
sandy loam about 2 inches thick. The subsurface layer
is dark grayish brown very fine sandy loam about 5
inches thick. The subsoil is about 12 inches thick. The
upper part is dark brown and yellowish brown, very
friable very fine sandy loam; the next part is very pale
brown, loose very fine sandy loam; and the lower part is
reddish brown, friable loam. The substratum to a depth
of about 60 inches is very pale brown, calcareous,
stratified loamy very fine sand and silt. In places the
subsoil is darker and redder.

Included with this soil in mapping are small areas of
the well drained Ontonagon soils. These soils are in
landscape positions similar to those of the Alcona soil.
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Also, they have more clay throughout. They make up 5
to 10 percent of the unit.

Permeability is moderate in the Alcona soil. The
available water capacity is high. Surface runoff is slow.

This soil is moderately well suited to such crops as
corn, small grains, and grasses and legumes. Water
erosion and soil blowing are hazards. A cropping
system that includes close-growing crops and a system
of conservation tillage that does not invert the soil and
that leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes

for pasture or hay also is effective in controlling erosion.

Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind can help
to control soil blowing.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Operating equipment during wet
periods can result in surface compaction and can
expose tree roots. Landings can be established in the
small, nearly level areas, if available, or in the nearly
level adjacent areas. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is well suited to recreational development.
The slope is a limitation. Some land shaping and
leveling may be needed on campsites, in picnic areas,
and on playgrounds.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope is a limitation on building
sites. Buildings should be designed so that they
conform to the natural slope of the land. Land shaping
may be necessary in some areas. The moderately slow
permeability is a limitation on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope can help to ensure
the proper functioning of the absorption fields. Enlarged
absorption fields or alternating drain fields may be
needed because of the restricted permeability.
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The land capability subclass is llle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 2.5a-s.

34E—AIcona very fine sandy loam, 20 to 50
percent slopes. This deep, hilly to very steep, well
drained soil is on hills and escarpments and in thickly
incised drainageways in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
50 acres in size.

Typically, the surface layer is dark brown very fine
sandy loam about 2 inches thick. The subsurface layer
is dark grayish brown very fine sandy loam about 5
inches thick. The subsoil is about 12 inches thick. The
upper part is dark brown and yellowish brown, very
friable very fine sandy loam; the next part is very pale
brown, loose very fine sandy loam; and the lower part is
reddish brown, friable loam. The substratum to a depth
of about 60 inches is very pale brown, calcareous,
stratified loamy very fine sand and silt. In places the
subsoil is darker and redder.

Included with this soil in mapping are small areas of
the well drained Ontonagon soils. These soils are in
landscape positions similar to those of the Alcona soil.
Also, they contain more clay throughout. They make up
10 to 20 percent of the unit.

Permeability is moderate in the Alcona soil. The
available water capacity is high. Surface runoff is very
rapid.

Most areas are used as woodiand. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. Rubber-tired or
crawler tractors cannot be operated safely on slopes of
more than 30 percent. Special logging methods, such
as cable yarding, may be needed. The use of
equipment is briefly restricted in spring and in other
excessively wet periods. During wet periods, unsurfaced
roads tend to be slippery and ruts form easily. Because
of the slope, the number of suitable landing sites is
limited. After the overstory has been removed, plant
competition from unwanted species can be controlled by
specially designed cutting systems and proper site
preparation.

This soil is poorly suited to recreational development.
The slope is a limitation. It can prohibit the construction
of campsites and playgrounds or can significantly
increase construction costs.
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This soil is unsuited to building site development and
septic tank absorption fields. The slope and the
moderately slow permeability are limitations.

The land capability subclass is Vile. The woodland
ordination symbol is 3R. The Michigan soil management
group is 2.5a-s.

37B—Emmet sandy loam, 1 to 6 percent slopes.
This deep, nearly level and undulating, well drained soil
is on broad plains, knolls, and ridges in the uplands.
Individual areas are irregularly shaped and range from
5 to more than 400 acres in size. .

Typically, the surface layer is dark grayish brown
sandy loam about 8 inches thick. The subsurface layer
is mixed dark grayish brown sandy loam and pale
brown loamy sand about 4 inches thick. The subsoil
extends to a depth of about 27 inches. It is reddish
brown and pale brown, firm sandy loam in the upper
part and reddish brown, very firm sandy clay loam in
the lower part. The substratum to a depth of about 60
inches is brown, calcareous sandy loam. In places the
surface layer is loamy sand more than 20 inches thick.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Cheboygan and
somewhat poorly drained Riggsville soils. Blue Lake
soils have more sand throughout than the Emmet soil,
and Cheboygan soils have more sand in the surface
layer and upper part of the subsoil. Blue Lake and
Cheboygan soils are in landscape positions similar to
those of the Emmet soil, and Riggsville soils are lower
on the landscape. Included soils make up 5to 10
percent of the unit.

Permeability is moderately slow in the Emmet soil.
The available water capacity is low. Surface runoff is
medium.

This soil is suited to such crops as corn, oats, alfalfa,
and mixed grasses and legumes. Water erosion and
soil blowing are hazards, and maintaining the organic
matter content and conserving moisture during dry
periods are management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind can help
to control soil blowing, maintain the organic matter
content, and increase the available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
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adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Many areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Operating equipment during wet
periods can result in surface compaction and can
expose tree roots. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is suited to recreational development.
Because of the moderately slow permeability, however,
the recreational areas should not be used during wet
periods.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. The
instability of cutbanks is a limitation on building sites.
The sides of shallow excavations should be reinforced.
The moderately slow permeability is a limitation on sites
for septic tank absorption fields. Enlarged absorption
fields or alternating drain fields may be needed because
of the restricted permeability.

The land capability subclass is lle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 3a.

37C—Emmet sandy loam, 6 to 12 percent slopes.
This deep, gently rolling, well drained soil is on knolis
and ridges in the uplands. Individual areas are
irregularly shaped and range from 3 to more than 400
acres in size.

Typically, the surface layer is dark grayish brown
sandy loam about 8 inches thick. The subsurface layer
is mixed dark grayish brown sandy loam and pale
brown loamy sand about 4 inches thick. The subsoil
extends to a depth of about 27 inches. It is reddish
brown and pale brown, firm sandy loam in the upper
part and reddish brown, very firm sandy clay loam in
the lower part. The substratum to a depth of about 60
inches is brown, calcareous sandy loam. In places the
surface layer is loamy sand more than 20 inches thick.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Cheboygan soils. Blue
Lake soils have more sand throughout than the Emmet
soil, and Cheboygan soils have more sand in the
surface layer and the upper part of the subsoil. Both of
the included soils are in landscape positions similar to
those of the Emmet soil. They make up 8 to 10 percent
of the unit.

Permeability is moderately slow in the Emmet soil.
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The available water capacity is low. Surface runoff is
medium.

This soil is suited to such crops as corn, oats, alfalfa,
and mixed grasses and legumes. Water erosion and
soil blowing are hazards, and maintaining the organic
matter content and conserving moisture during dry
periods are management concerns. A cropping system
that includes close-growing crops and a system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface
reduce the hazard of water erosion by increasing the
rate of water infiltration. Growing grasses and legumes
for pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Conservation tillage, cover
crops, buffer strips, field windbreaks, and rough tillage
and ridging at an angle to the prevailing wind can help
to control soil blowing, maintain the organic matter
content, and increase the available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Many areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Operating equipment during wet
periods can result in surface compaction and can
expose tree roots. Landings can be established in the
small, nearly level included areas, if available, or in the
nearly level adjacent areas. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is suited to recreational development. The
slope and the moderately slow permeability are
limitations. Some land shaping and leveling may be
needed on campsites, in picnic areas, and on
playgrounds. Because of the moderately slow
permeability, the recreational areas should not be used
during wet periods.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope and the instability of
cutbanks are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. The sides of shallow excavations
should be reinforced. The moderately slow permeability
and the slope are limitations on sites for septic tank
absorption fields. Land shaping and installing the
distribution lines across the slope help to ensure the
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proper functioning of the absorption fields. Enlarged
absorption fields or alternating drain fields may be
needed because of the restricted permeability.

The land capability subclass is llle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 3a.

37D—Emmet sandy ioam, 12 to 18 percent siopes.
This deep, rolling, well drained soil is on high knolls and
ridges in the uplands. Individual areas are irregularly
shaped and range from 3 to more than 300 acres in
size.

Typically, the surface layer is dark grayish brown
sandy loam about 8 inches thick. The subsurface layer
is mixed dark grayish brown sandy loam and pale
brown loamy sand about 4 inches thick. The subsoil
extends to a depth of about 27 inches. It is reddish
brown and pale brown, firm sandy loam in the upper
part and reddish brown, very firm sandy clay loam in
the lower part. The substratum to a depth of about 60
inches is brown, calcareous sandy loam. In places the
surface layer is loamy sand more than 20 inches thick.

Included with this soil in mapping are small areas of
the well drained Blue Lake and Cheboygan soils. Blue
Lake soils have more sand throughout than the Emmet
soil, and Cheboygan soils have more sand in the
surface layer and the upper part of the subsoil. Both of
the included soils are in landscape positions similar to
those of the Emmet soil. They make up 8 to 15 percent
of the unit.

Permeability is moderately slow in the Emmet soil.
The available water capacity is low. Surface runoff is
rapid.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Because of the slope, the number of
suitable landing sites is limited. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is poorly suited to recreational development.
The slope can prohibit the construction of campsites
and playgrounds or can significantly increase
construction costs.

This soil is poorly suited to building site development
and septic tank absorption fields. The slope and the
instability of cutbanks are limitations. Buildings should
be designed so that they conform to the natural slope of
the land. Land shaping may be necessary in some
areas. The slope and the moderately slow permeability
are limitations on sites for septic tank absorption fields.
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Land shaping and installing the distribution lines across
the slope can help to ensure the proper functioning of
the absorption fields. Enlarged absorption fields or
alternating drain fields may be needed because of the
restricted permeability.

The land capability subclass is IVe. The woodland
ordination symbol is 3L. The Michigan soil management
group is 3a.

38B—Onaway loam, 1 to 6 percent siopes. This
deep, nearly level and undulating, well drained soil is on
knolls, ridges, and broad plains in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 300 acres in size.

Typically, the surface layer is black loam about 4
inches thick. The subsurface layer is brown sandy loam
about 4 inches thick. The subsoil is about 24 inches
thick. The upper part is dark brown, friable sandy loam;
the next part is brown, pale brown, and dark brown,
friable loam and sandy loam; and the lower part is dark
brown and dark yellowish brown, friable loam. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous loam. In some places the soil has
less clay throughout. In other places depth to the
substratum is more than 35 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad and well drained
Fairport and Emmet soils. Fairport and Emmet soils are
in landscape positions similar to those of the Onaway
soil, and Alstad soils are lower on the landscape.
Fairport soils have limestone bedrock within a depth of
40 inches. Emmet soils have less clay in the subsoil
and substratum than the Onaway soil. Included soils
make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Onaway soil.
The available water capacity is high. Surface runoff is
medium.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes. Water erosion is a
hazard, and maintaining tilth is a management concern.
A cropping system that includes close-growing crops
and a system of conservation tillage that does not invert
the soil and that leaves all or part of the crop residue on
the surface reduce the hazard of water erosion by
minimizing surface crusting and increasing the rate of
water infiltration. Growing grasses and legumes for
pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Working the soil when it is too
wet results in cloddiness and surface compaction.
Applying a system of conservation tillage, adding
organic material to the soil, and tilling within the proper
range in moisture content help to maintain good tilth.

This soil is well suited to pasture. The main concerns

59

are conserving moisture during dry periods, maintaining
tilth, and controlling erosion. Maintaining an adequate
ground cover by rotation grazing or strip grazing
reduces the susceptibility to erosion and helps to keep
the pasture in good condition.

Most areas are used as woodland. The equipment
limitation 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
soil is wet, unsurfaced roads tend to be slippery and
ruts form easily. Operating equipment during wet
periods can result in surface compaction and can
expose tree roots. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is suited to recreational development.
Because of the moderately slow permeability, however,
the recreational areas should not be used during wet
periods.

This soil is well suited to building site development
but is poorly suited to septic tank absorption fields. No
major concerns affect the use of the soil for building site
development. The moderately slow permeability is a
limitation on sites for septic tank absorption fields.
Enlarged absorption fields or alternating drain fields
may be needed because of the restricted permeability.

The land capability subclass is lle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 2.5a.

38C—Onaway ioam, 6 to 12 percent slopes. This
deep, gently rolling, well drained soil is on knolls,
ridges, and broad plains in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
200 acres in size.

Typically, the surface layer is black loam about 4
inches thick. The subsurface layer is brown sandy loam
about 4 inches thick. The subsoil is about 24 inches
thick. The upper part is dark brown, friable sandy loam;
the next part is brown, pale brown, and dark brown,
friable loam and sandy loam; and the lower part is dark
brown and dark yellowish brown, friable loam. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous loam. In some places the soil has
less clay throughout. In other places depth to the
substratum is more than 35 inches.

Included with this soil in mapping are small areas of
the well drained Fairport and Emmet soils. Fairport soils
have limestone bedrock within a depth of 40 inches.
Emmet soils have less clay in the subsoil and
substratum than the Onaway soil. Both of the included
soils are in landscape positions similar to those of the
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Onaway soil. They make up 8 to 15 percent of the unit.

Permeability is moderately slow in the Onaway soil.
The available water capacity is high. Surface runoff is
medium.

This soil is moderately well suited to such crops as
corn, small grains, and grasses and legumes. Water
erosion is a hazard, and maintaining good tilth is a
management concern. A cropping system that includes
close-growing crops and a system of conservation
tillage that does not invert the soil and that leaves all or
part of the crop residue on the surface reduce the
hazard of water erosion by minimizing surface crusting
and increasing the rate of water infiltration. Growing
grasses and legumes for pasture or hay also is effective
in controlling erosion. Grassed waterways, diversions,
and drop structures help to prevent gullying. Working
the soil when it is too wet results in cloddiness and
surface compaction. Applying a system of conservation
tillage, adding organic material to the soil, and tilling
within the proper range in moisture content help to
maintain good tilth.

This soil is fairly well suited to pasture. The main
concerns are conserving moisture during dry periods,
maintaining tilth, and controlling erosion. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Landings can be established in the
small, nearly level included areas, if available, or in the
nearly level adjacent areas. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is suited to recreational development. The
slope and the moderately slow permeability are
limitations. Some land shaping and leveling may be
needed on campsites, in picnic areas, and on
playgrounds. Because of the moderately slow
permeability, the recreational areas should not be used
during wet periods.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The slope is a limitation on building
sites. Buildings should be designed so that they
conform to the natural slope of the land. Land shaping
may be necessary in some areas. Slopes should be
stabilized to prevent excessive erosion. The moderately
slow permeability and the slope are limitations on sites
for septic tank absorption fields. Enlarged absorption
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fields or alternating drain fields may be needed because
of the restricted permeability. Land shaping and
installing the distribution lines across the slope can help
to ensure the proper functioning of the absorption fields.

The land capability subclass is llle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 2.5a.

38E—Onaway loam, 18 to 25 percent slopes. This
deep, steep, well drained soil is on hills and ridges in
the uplands. Individual areas are irregularly shaped and
range from 3 to more than 40 acres in size.

Typically, the surface layer is black loam about 4
inches thick. The subsurface layer is brown sandy loam
about 4 inches thick. The subsoil is about 24 inches
thick. The upper part is dark brown, friable sandy loam;
the next part is brown, pale brown, and dark brown,
friable loam and sandy loam; and the lower part is dark
brown and dark yellowish brown, friable loam. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous loam. In some places the soil has
less clay throughout. In other places depth to the
substratum is more than 35 inches.

Included with this soil in mapping are small areas of
the well drained Fairport and Emmet soils. Fairport soils
have limestone bedrock within a depth of 40 inches.
Emmet soils have less clay in the subsoil and
substratum than the Onaway soil. Both of the included
soils are in landscape positions similar to those of the
Onaway soil. They make up 8 to 15 percent of the unit.

Permeability is moderately slow in the Onaway soil.
The available water capacity is high. Surface runoff is
rapid.

Most areas are used as woodland. Erosion is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
erosion hazard, logging roads, skid trails, and landings
should be established on gentle grades. Cross-drainage
methods of water removal that are matched to specific
sites are necessary. Out-sloping road surfaces, open-
top drains, and culverts are needed. Rubber-tired and
crawler tractors can be operated safely on these slopes,
but caution is needed and the steeper slopes should be
avoided. 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. Because of the slope, the number of
suitable landing sites is limited. The best sites are the
small, nearly level included areas, if available, and the
nearly level adjacent areas. Landings should be
stabilized. After the overstory has been removed, plant
competition from unwanted species can be controlied by
specially designed cutting systems and proper site
preparation.
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This soil is poorly suited to recreational development.
The slope and the moderately slow permeability are
limitations. The slope can prohibit the construction of
campsites and playgrounds or can significantly increase
construction costs. Because of the moderately slow
permeability, the recreational areas should not be used
during wet periods.

This soil is poorly suited to building site development
and unsuited to septic tank absorption fields. The slope
is a limitation on building sites. Buildings should be
designed so that they conform to the natural slope of
the land. Land shaping may be necessary in some
areas. Slopes should be stabilized to prevent excessive
erosion. The moderately slow permeability and the
slope are limitations on sites for septic tank absorption
fields. Enlarged absorption fields or alternating drain
fields may be needed because of the restricted
permeability. Land shaping and installing the distribution
lines across the slope can help to ensure the proper
functioning of the absorption fields.

The land capability subclass is Vle. The woodland
ordination symbol is 3R. The Michigan soil management
group is 2.5a.

39B—Nester loam, 2 to 6 percent slopes. This
deep, undulating, well drained soil is on knolls and
ridges in the uplands. Individual areas are irregularly
shaped and range from 8 to more than 100 acres in
size.

Typically, the surface layer is very dark grayish
brown loam about 9 inches thick. The subsoil extends
to a depth of about 19 inches. It is mixed, friable, light
brownish gray sandy loam and reddish brown clay loam
in the upper part and reddish brown, firm clay loam in
the lower part. The substratum to a depth of about 60
inches is reddish brown, calcareous clay loam. In
places the surface layer is clay loam.

Included with this soil in mapping are small areas of
the well drained Onaway soils. These soils are in
landscape positions similar to those of the Nester soil.
Also, they have less clay in the subsoil and substratum.
They make up 5 to 10 percent of the unit.

Permeability is slow in the Nester soil. The available
water capacity is high. Surface runoff is medium. The
shrink-swell potential is moderate.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes. Water erosion is a
hazard, and maintaining good tilth is a management
concern. A cropping system that includes close-growing
crops and a system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface reduce the hazard of water
erosion by minimizing surface crusting and increasing
the rate of water infiltration. Growing grasses and
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legumes for pasture or hay also is effective in
controlling erosion. Grassed waterways, diversions, and
drop structures help to prevent gullying. Working the
soil when it is too wet results in cloddiness and surface
compaction. Applying a system of conservation tillage,
adding organic material to the soil, and tilling within the
proper range in moisture content help to maintain good
tilth.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is suited to recreational development.
Because of the siow permeability, however, the
recreational areas should not be used during wet
periods.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The high shrink-swell potential is a
limitation on building sites. Widening the foundation
trench and backfilling the trench with suitable coarse
material can help to overcome this limitation. The slow
permeability is a limitation on sites for septic tank
absorption fields. Enlarged absorption fields or
alternating drain fields may be needed.

The land capability subclass is Ille. The woodland
ordination symbol is 3L. The Michigan soil management
group is 1.5a.

39C—Nester loam, 6 to 15 percent slopes. This
deep, gently rolling and rolling, well drained soil is on
side slopes in the uplands. Individual areas are
irregularly shaped and range from 3 to more than 20
acres in size.

Typically, the surface layer is very dark grayish
brown loam about 9 inches thick. The subsoil extends
to a depth of about 19 inches. It is mixed, friable, light
brownish gray sandy loam and reddish brown clay loam
in the upper part and reddish brown, firm clay loam in
the lower part. The substratum to a depth of about 60
inches is reddish brown, calcareous clay loam. In
places the surface layer is clay loam.

Included with this soil in mapping are small areas of
the well drained Onaway soils. These soils are in
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landscape positions similar to those of the Nester soil.
Also, they have less clay in the subsoil and substratum.
They make up 5 to 10 percent of the unit.

Permeability is slow in the Nester soil. The available
water capacity is high. Surface runoff is medium. The
shrink-swell potential is moderate.

This soil is fairly well suited to such crops as corn,
small grains, and grasses and legumes. Water erosion
is a hazard, and maintaining good tilth is a management
concern. A cropping system that includes close-growing
crops and a system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface reduce the hazard of water
erosion by minimizing surface crusting and increasing
the rate of water infiltration. Growing grasses and
legumes for pasture or hay also is effective in
controlling erosion. Grassed waterways, diversions, and
drop structures help to prevent gullying. Working the
soil when it is too wet results in cloddiness and surface
compaction. Applying a system of conservation tillage,
adding organic material to the soil, and tilling within the
proper range in moisture content help to maintain good
tilth.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. The equipment
limitation and plant competition are management
concerns. 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. Landings can be established in the
small, nearly level included areas, if available, or in the
nearly level adjacent areas. After the overstory has
been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation.

This soil is suited to recreational development. The
slope and the slow permeability are limitations. Some
land shaping or leveling may be needed on campsites,
in picnic areas, and on playgrounds. Because of the
slow permeability, the recreational areas should not be
used during wet periods.

This soil is moderately well suited to building site
development but is poorly suited to septic tank
absorption fields. The siope and the high shrink-swell
potential are limitations on building sites. Buildings
should be designed so that they conform to the natural
slope of the land. Widening the foundation trench and
backfilling the trench with suitable coarse material can
help to overcome the shrink-swell potential. The slow
permeability and the slope are limitations on sites for
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septic tank absorption fields. Land shaping and
installing the distribution lines across the slope can help
to ensure the proper functioning of the absorption fields.
Enlarged absorption fields or alternating drain fields
may be needed because of the restricted permeability.

The land capability subclass is llle. The woodland
ordination symbol is 3L. The Michigan soil management
group is 1.5a.

40B—Ontonagon silt loam, 0 to 4 percent slopes.
This deep, nearly level and undulating, moderately well
drained soil is on narrow flats and knolls in the uplands.
Escarpments are common along the sides of streams.
Individual areas are irregularly shaped and range from
3 to more than 20 acres in size.

Typically, the surface layer is very dark grayish
brown silt loam about 11 inches thick. The subsoil is
about 15 inches thick. It is mottled. The upper part is
mixed, friable, reddish brown clay and pale brown silt
loam; the next part is reddish brown, friable clay; and
the lower part is reddish brown, firm clay. The
substratum to a depth of about 60 inches is light
reddish brown, mottled, calcareous silty clay. In places
the subsoil has less clay and more silt.

Included with this soil in mapping are small areas of
the somewhat poorly drained Rudyard soils. These soils
are in small depressions and drainageways. They make
up 5 to 10 percent of the unit.

Permeability is very slow in the Ontonagon soil. The
available water capacity is high. Surface runoff is
medium. A seasonal high water table is at a depth of
about 2.5 to 6.0 feet from autumn to spring. The shrink-
swell potential is high.

This soil is well suited to such crops as small grains
and grasses and legumes. Erosion is a hazard, and
maintaining good tilth is a management concern. A
cropping system that includes close-growing crops and
a system of conservation tillage that does not invert the
soil and that leaves all or part of the crop residue on the
surface reduce the hazard of water erosion by
minimizing surface crusting and increasing the rate of
water infiltration. Growing grasses and legumes for
pasture or hay also is effective in controlling erosion.
Grassed waterways, diversions, and drop structures
help to prevent gullying. Working the soil when it is too
wet results in cloddiness and surface compaction.
Applying a system of conservation tillage, adding
organic material to the soil, and tilling within the proper
range in moisture content help to maintain good tilth.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.
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If this soil is used as woodland, windthrow is a
hazard and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the wetness, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. 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. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is suited to recreational development.
Because of the very slow permeability, however, the
recreational areas should not be used during wet
periods.

This soil is moderately suited to building site
development but is poorly suited to septic tank
absorption fields. The high content of clay and the high
shrink-swell potential are limitations on building sites.
Widening the foundation trench and backfilling the
trench with suitable coarse material can help to
overcome the shrink-swell potential. The seasonal high
water table and the very slow permeability are
limitations on sites for septic tank absorption fields.
Enlarging the absorption fields and filling or mounding
with suitable soil material help to overcome these
limitations. Surface and subsurface drainage systems
can lower the water table.

The land capability subclass is llle. The woodland
ordination symbol is 2C. The Michigan soil management
group is Oa.

40D2—Ontonagon silty ciay, 12 to 25 percent
slopes, eroded. This deep, rolling and hilly, well
drained soil is adjacent to streams and on the sides of
ridges in the uplands. Escarpments are common along
the sides of streams. Individual areas are irregularly
shaped and range from 3 to more than 100 acres in
size.

Typically, the surface layer is dark brown silty clay
about 6 inches thick. The subsoil is reddish brown, firm,
calcareous clay about 3 inches thick. The substratum to
a depth of about 60 inches is reddish brown, calcareous
silty clay. In some places the subsoil has less clay and
more silt. In other places the surface layer is mainly
material from the subsoil.
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Included with this soil in mapping are small areas of
the well drained Alcona soils. These soils have less
clay in the subsoil and substratum than the Ontonagon
soil. They are on ridgetops and side slopes. They make
up 5 to 10 percent of the unit.

Permeability is very slow in the Ontonagon soil. The
available water capacity is high. Surface runoff is very
rapid. The shrink-swell potential is high.

Most areas are used as woodland. The erosion
hazard, the equipment limitation, the windthrow hazard,
seedling mortality, and plant competition are
management concerns. Because of the erosion hazard,
logging roads, skid trails, and landings should be
established on gentle grades. Cross-drainage methods
of water removal that are matched to specific sites are
necessary. Out-sloping road surfaces, open-top drains,
and culverts are needed. Because of the wetness, the
trees are shallow rooted. Some may be blown down
during periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. 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. Rubber-tired and crawler tractors can be
operated safely on these slopes, but caution is needed
and the steeper slopes should be avoided. Landings
can be established in the nearly level adjacent areas.
Special planting stock, such as containerized seedlings,
and special site preparation that leaves thin layers of
loose slash on the surface can reduce the seedling
mortality rate. Furrowing before planting also reduces
the seedling mortality rate. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The very slow permeability and the slope are
limitations. The slope can prohibit the construction of
campsites and playgrounds or can significantly increase
construction costs.

This soil is poorly suited to building site development
and unsuited to septic tank absorption fields. The slope,
the high clay content, and the high shrink-swell potential
are limitations on building sites. Buildings should be
designed so that they conform to the natural slope of
the land. Land shaping may be necessary in some
areas. Widening the foundation trench and backfilling
the trench with suitable coarse material can help to
overcome the shrink-swell potential. The slope and the
very slow permeability are limitations on sites for septic
tank absorption fields. Soils that are better suited to this
use generally are nearby.

The land capability subclass is Vle. The woodland
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ordination symbol is 2R. The Michigan soil management
group is Oa.

41A—Au Gres sand, 0 to 3 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
low knolls and ridges and broad plains in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 500 acres in size.

Typically, the surface layer is mixed very dark gray
and light brownish gray sand about 1 inch thick. The
subsurface layer is light brownish gray, mottled sand
about 10 inches thick. The subsoil is sand about 26
inches thick. It is mottled. The upper part is dark brown
and is loose and very friable, and the lower part is
strong brown and loose. The substratum to a depth of
about 60 inches is yellowish brown, mottied sand. In
some places the subsoil is darker red. In other places
the soil has a loamy substratum below a depth of 40
inches. In some areas sand and gravel are below a
depth of 40 inches.

Included with this soil in mapping are small areas of
the moderately well drained Croswell and very poorly
drained Roscommon soils. Croswell soils are on
ridgetops and the tops of knolls. Roscommon soils are
in drainageways and depressions. Included soils make
up 10 to 15 percent of the unit.

Permeability is rapid in the Au Gres soil. The
available water capacity is low. Surface runoff is very
slow. A seasonal high water table is at a depth of 0.5
foot to 1.5 feet from late autumn to early summer.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet (fig. 6). Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. The best sites for landings are in areas of the
included Croswell soils.

Seedling losses may be high during wet spring
months and dry summer months. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
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controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the sandy surface
layer are limitations. Adding a layer of loamy material to
the surface and seeding deep-rooted grasses and
legumes can help to overcome these limitations.

This soil is poorly suited to building site development
and septic tank absorption fields. The wetness and the
instability of cutbanks are limitations on building sites.
Buildings can be constructed on well compacted fill
material, which raises the level of the site. The sides of
shallow excavations should be reinforced. The wetness
and a poor filtering capacity are limitations on sites for
septic tank absorption fields. Enlarging the absorption
fields and filling or mounding with suitable soil material
help to overcome these limitations. Also, surface and
subsurface drainage systems help to lower the water
table. The soil readily absorbs but does not adequately
filter the effluent. The poor filtering capacity can result
in the pollution of ground water.

The land capability subclass is IVw. The woodland
ordination symbol is 6W. The Michigan soil
management group is 5b.

43A—Battlefield sand, 0 to 3 percent slopes. This
deep, somewhat poorly drained soil is on low knolls,
ridges, and broad plains in the uplands. Individual areas
are irregularly shaped and range from 3 to more than
150 acres in size.

Typically, the surface layer is mixed very dark gray
and gray sand about 1 inch thick. The subsurface layer
is light brownish gray sand about 4 inches thick. The
subsoil is about 27 inches thick. It is mottled. The upper
part is dark brown and strong brown, very friable sand;
the next part is strong brown, very friable gravelly sand;
and the lower part is yellowish brown, loose sand. The
substratum to a depth of about 60 inches is pale brown,
mottled, calcareous gravelly sand. In some places the
soil is moderately well drained. In other places the
lower part of the subsoil has more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Au Gres and somewhat
excessively drained East Lake soils. Au Gres soils do
not have gravel in the substratum. They are in
landscape positions similar to those of the Battlefield
soil. East Lake soils are on high knolls and ridges.
Included soils make up 8 to 15 percent of the unit.

Permeability is very rapid in the Battlefield soil. The
available water capacity is low. Surface runoff is very
slow. A seasonal high water table is at a depth of about
0.5 foot to 1.5 feet from late autumn to spring.

Most areas are used as woodland. Windthrow is a
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Figure 6.—Ruts in an area of Au Gres sand, 0 to 3 percent slopes. Restricting the use of equipment to periods when the ground is dry or

frozen helps to prevent the formation of ruts.

hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen.

Seedling losses may be high during wet spring
months and dry summer months. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the sandy surface
layer are limitations. Because of the sandy surface
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layer, a layer of loamy material should be added to the
surface and deep-rooted grasses and legumes should
be seeded.

This soil is poorly suited to building site development
and septic tank absorption fields. The wetness and the
instability of cutbanks are limitations on building sites.
Buildings can be constructed on well compacted fill
material, which raises the level of the site. The sides of
shallow excavations should be reinforced. Surface and
subsurface drainage systems can lower the water table.
The wetness and a poor filtering capacity are limitations
on sites for septic tank absorption fields. Enlarging the
absorption fields and filling or mounding with suitable
soil material help to overcome these limitations. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
poliution of ground water.

The land capability subclass is lllw. The woodland
ordination symbol is 5W. The Michigan soil
management group is 5b.

45B—Croswell sand, 1 to 4 percent slopes. This
deep, nearly level and undulating, moderately well
drained soil is on ridges, knolls, and broad plains in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 100 acres in size.

Typically, the surface layer is black sand about 1
inch thick. The subsurface layer is pinkish gray sand
about 6 inches thick. The subsoil is sand about 32
inches thick. The upper part is strong brown and friable,
and the lower part is brownish yellow, mottled, and
loose. The substratum to a depth of about 60 inches is
light yellowish brown, mottled sand. In places the water
table is below a depth of 60 inches.

Included with this soil in mapping are areas that have
slopes of more than 4 percent. Also included are small
areas of the somewhat poorly drained Au Gres and
somewhat excessively drained East Lake soils. Au Gres
soils are in shallow depressions and drainageways.
East Lake soils have calcareous gravel in the
substratum. They are in the slightly higher positions on
the landscape. Included soils make up 5 to 8 percent of
the unit.

Permeability is rapid in the Croswell soil. The
available water capacity is low. Surface runoff is very
slow. A seasonal high water table is at a depth of 2 to 4
feet from late autumn to spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
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remaining trees or allow them to funnel the wind. In
heavily traveled areas, loose sand can interfere with the
traction of wheeled equipment, especially during dry
periods. Logging roads should be stabilized. Because of
dry weather conditions, the loss of planted or natural
seedlings may be as high as 25 to 50 percent. Special
planting stock, such as containerized seedlings, and
special site preparation that leaves thin layers of loose
slash on the surface can reduce the seedling mortality
rate. Furrowing before planting also reduces the
seedling mortality rate. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The sandy surface layer and the seasonal high water
table are limitations. Adding a layer of loamy material to
the surface and seeding with thick-rooted grasses and
legumes can help to overcome these limitations.

This soil is poorly suited to building site development
and septic tank absorption fields. The wetness and the
instability of cutbanks are limitations on building sites.
Buildings can be constructed on well compacted fill
material, which raises the level of the site. The sides of
shallow excavations should be reinforced. The wetness
and a poor filtering capacity are limitations on sites for
septic tank absorption fields. Enlarging the absorption
fields and filling or mounding with suitable soil material
help to overcome these limitations. Also, surface and
subsurface drainage systems help to lower the water
table. The soil readily absorbs but does not adequately
filter the effluent. The poor filtering capacity can result
in the pollution of ground water.

The land capability subclass is IVs. The woodland
ordination symbol is 5S. The Michigan soil management
group is 5a.

47A—Ingalls loamy sand, 0 to 3 percent siopes.
This deep, nearly level, somewhat poorly drained soil is
on low plains and in swales on uplands. Individual
areas are irregularly shaped and range from 3 to more
than 150 acres in size.

Typically, the surface layer is dark grayish brown
loamy sand about 8 inches thick. The subsurface layer
is light gray, mottied sand about 3 inches thick. The
subsoil is mottled loamy sand about 11 inches thick.
The upper part is dark reddish brown and friable, the
next part is strong brown and very friable, and the lower
part is yellowish brown and friable. The substratum to a
depth of about 60 inches is light brown, mottled,
calcareous, stratified loamy very fine sand and silt.

Included with this soil in mapping are small areas of
the very poorly drained Burleigh and well drained
Ocqueoc soils. Burleigh soils are in depressions.
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Ocqueoc soils are in the higher landscape positions.
Included soils make up 5 to 10 percent of the unit.

Permeability is rapid in the upper part of the Ingalls
soil and moderately slow in the lower part. The
available water capacity is moderate. Surface runoff is
very slow. A seasonal high water table is at a depth of
0.5 foot to 1.5 feet from late autumn to spring.

This soil is fairly well suited to such crops as corn,
small grains, and grasses and legumes if a drainage
system is installed. Soil blowing is a hazard, and
removing excess water during wet periods and
maintaining good tilth are management concerns. A
system of conservation tillage that does not invert the
soil and that leaves all or part of the crop residue on the
surface, cover crops, buffer strips, and field windbreaks
help to control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, a subsurface drainage system can
help to lower the high water table. The tile lines can
become clogged with fine sand unless they are
protected with suitable material. Applying a system of
conservation tillage, adding organic material to the soil,
and tilling within the proper range in moisture content
help to maintain good tilth.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen.

Seedling losses may be high during wet spring
months and dry summer months. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
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mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table, the sandy surface layer,
and the moderately slow permeability are limitations.
Because of the sandy surface layer, a layer of loamy
material should be added and deep-rooted grasses and
legumes should be seeded. _

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table and the instability of cutbanks are limitations
on building sites. Buildings can be constructed on well
compacted fill material, which raises the level of the
site. The sides of shallow excavations should be
reinforced. The wetness and the moderately slow
permeability are limitations on sites for septic tank
absorption fields. Enlarging the absorption field and
filling or mounding with suitable soil material help to
overcome these limitations. Also, surface and
subsurface drainage systems help to lower the water
table.

The land capability subclass is Illw. The woodland
ordination symbol is 4W. The Michigan soil
management group is 4/2b.

48A—Allendale sand, 0 to 3 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
low ridges in the uplands. Individual areas are long and
narrow and range from 7 to more than 50 acres in size.

Typically, the surface layer is very dark brown sand
about 9 inches thick. The subsoil extends to a depth of
about 25 inches. It is mottled and loose. The upper part
is light yellowish brown sand, and the lower part is
grayish brown gravelly loamy sand. The substratum to a
depth of about 60 inches is reddish brown, mottled,
calcareous silty clay. In places the subsoil is darker red.

Included with this soil in mapping are small areas of
the very poorly drained Pinconning and poorly drained
Charity soils. Pinconning soils are in depressions.
Charity soils have more clay in the subsurface layer and
subsoil than the Allendale soil. They are in swales.
Included soils make up 5 to 10 percent of the unit.

Permeability is rapid in the upper part of the
Allendale soil and very slow in the lower part. The
available water capacity is moderate. Surface runoff is
very slow. A seasonal high water table is at a depth of
about 1 to 2 feet from late autumn to early summer.
The shrink-swell potential is moderate.

This soil is fairly well suited to such crops as small
grains and grasses and legumes. Soil blowing is a
hazard, and removing excess water during wet periods
and maintaining good tilth are management concerns. A



68

system of conservation tillage that does not invert the
soil and that leaves all or part of the crop residue on the
surface, cover crops, buffer strips, and field windbreaks
help to control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, a subsurface drainage system can
help to lower the high water table. The tile lines can
become clogged with fine sand unless they are
protected with suitable material. Applying a system of
conservation tillage, adding organic material to the soil,
and tilling within the proper range in moisture content
help to maintain good tilth.

This soil is well suited to pasture. The main concerns
are conserving moisture during dry periods and
maintaining good tilth. Maintaining an adequate ground
cover by rotation grazing or strip grazing helps to keep
the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
seasonal high water table, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ruts form easily if wheeled skidders
are used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
relatively dry or frozen. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table, the sandy surface layer,
and the very slow permeability are limitations. Because
of the sandy surface layer, a layer of loamy material
should be added to the surface and deep-rooted
grasses and legumes should be seeded.

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table is a limitation on building sites. Buildings
can be constructed on well compacted fill material,
which raises the level of the site. The wetness, a poor
filtering capacity, and the very slow permeability are
limitations on sites for septic tank absorption fields.
Enlarging the absorption fields and filling or mounding
with suitable soil material help to overcome these
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limitations. Also, surface and subsurface drainage
systems can lower the water table.

The land capability subclass is lllw. The woodland
ordination symbol is 4W. The Michigan soil
management group is 4/1b.

49A—Finch sand, 0 to 3 percent slopes. This deep,
nearly level and undulating, somewhat poorly drained
soil is on low plains and in depressions in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 150 acres in size.

Typically, about 3 inches of dark reddish brown and
black organic material is at the surface. The subsurface
layer is light gray, mottled sand about 9 inches thick.
The subsoil is sand about 26 inches thick. It is mottied.
The upper part is dark reddish brown and extremely
firm, the next part is dark yellowish brown and very firm,
and the lower part is brown and light yellowish brown
and loose. The substratum to a depth of about 60
inches is light yellowish brown sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Au Gres soils. These soils
have a subsoil that is loose in consistence. They are in
landscape positions similar to those of the Finch soil.
Also included are areas of soils that are subject to
ponding. Included soils make up 8 to 20 percent of the
unit.

Permeability is slow in the upper part of the Finch
soil and moderately rapid in the lower part. The
available water capacity is low. Surface runoff is very
slow. A seasonal high water table is at a depth of about
0.5 foot to 1.5 feet from winter to early summer.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen.

Seedling losses may be high during wet spring
months and dry summer months. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
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plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table, the sandy surface layer,
and a cemented pan in the subsoil are limitations.
Because of the sandy surface layer, a layer of loamy
material should be added to the surface and deep-
rooted grasses and legumes should be seeded.

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table, the instability of cutbanks, and the
cemented pan are limitations on building sites. Buildings
can be constructed on well compacted fill material,
which raises the level of the site. The sides of shallow
excavations should be reinforced. Surface and
subsurface drainage systems can lower the water table.
The cemented pan, the wetness, and the moderately
slow permeability are limitations on sites for septic tank
absorption fields. Enlarging the absorption fields and
filling or mounding with suitable soil material help to
overcome these limitations.

The land capability subclass is IVw. The woodland
ordination symbol is 4W. The Michigan soil
management group is 5b-h.

50A—Bonduel loamy very fine sand, 0 to 3 percent
slopes. This moderately deep, nearly level, somewhat
poorly drained soil is in swales and on low knolls in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 80 acres in size.

Typically, about 3 inches of black, partially
decomposed forest litter is at the surface. The
subsurface layer is light brownish gray, mottled loamy
very fine sand about 4 inches thick. The subsoil is
about 10 inches thick. It is mottied. The upper part is
dark yellowish brown, friable fine sandy loam, and the
lower part is brown, friable, calcareous silty clay.
Limestone bedrock is at a depth of about 17 inches. In
places the subsoil has less clay.

Included with this soil in mapping are small areas of
the well drained Fairport soils. These soils are higher
on the landscape than the Bonduel soil. They make up
5 to 10 percent of the unit.

Permeability is moderately slow in the Bonduel soil.
The available water capacity is low. Surface runoff is
slow. A seasonal high water table is at a depth of about
1.0 to 1.5 feet from late autumn to late spring. The
shrink-swell potential is moderate.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes if a drainage system
is installed. Soil blowing is a hazard, and removing
excess water during wet periods, maintaining the

69

organic matter content, and conserving moisture during
dry periods are management concerns. A system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface,
cover crops, buffer strips, and field windbreaks help to
control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, a subsurface drainage system can
help to lower the high water table. The tile lines can
become clogged with fine sand unless they are
protected with suitable material. Applying a system of
conservation tillage and adding organic material to the
soil help to maintain or increase the organic matter
content and increase the available water capacity. If
water of sufficient quantity and quality is available,
irrigation can help to overcome the low available water
capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
seasonal high water table, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ruts form easily if wheeled skidders
are used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
relatively dry or frozen. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table, the moderately slow
permeability, and the limited depth to bedrock are
limitations.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the seasonal high water table and the underlying
bedrock.

The land capability subclass is liw. The woodland
ordination symbol is 4W. The Michigan soil
management group is 2R/bc.
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51A—O0tisco sand, 0 to 3 percent slopes. This
deep, nearly level and undulating, somewhat poorly
drained soil is on low plains and low knolls in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 80 acres in size.

Typically, the surface layer is mixed black and brown
sand about 1 inch thick. The subsurface layer is pinkish
gray sand about 6 inches thick. The subsoil to a depth
of about 60 inches is mottled. The upper part is dark
reddish brown and strong brown, friable sand; the next
part is yellowish brown, firm sand; and the lower part is
yellowish brown, friable loamy sand that has light
reddish brown bands of friable sandy loam %4 to 1 inch
thick. In places the subsoil does not have bands of
sandy loam.

Included with this soil in mapping are small areas of
the moderately well drained Croswell and excessively
drained Rubicon soils. These soils do not have bands of
sandy loam. Croswell soils are on low knolls. Rubicon
soils are on knolls and ridges. Included soils make up 5
to 8 percent of the unit.

Permeability is rapid in the Otisco soil. The available
water capacity is low. Surface runoff is very slow. A
seasonal high water table is at a depth of about 0.5 foot
to 1,5 feet from late autumn to mid spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen.

Seedling losses may be high during wet spring
months and dry summer months. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the sandy surface
layer are limitations. Because of the sandy surface
layer, a layer of loamy material should be added to the
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surface and deep-rooted grasses and legumes should
be seeded.

This soil is poorly suited to building site development
and septic tank absorption fields. The wetness and the
instability of cutbanks are limitations on building sites.
Buildings can be constructed on well compacted fill
material, which raises the level of the site. Surface and
subsurface drainage systems can lower the water table.
The sides of shallow excavations should be reinforced.
The wetness and a poor filtering capacity are limitations
on sites for septic tank absorption fields. Enlarging the
absorption fields and filling or mounding with suitable
soil material help to overcome these limitations. The soil
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity can result in the
pollution of ground water.

The land capability subclass is lllw. The woodland
ordination symbol is 4W. The Michigan soil
management group is 4b.

52A—Ogemaw sand, 0 to 3 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
low plains in the uplands. Individual areas are
irregularly shaped and range from 3 to more than 80
acres in size.

Typically, the surface layer is mixed black and
pinkish gray sand about 4 inches thick. The subsurface
layer is pinkish gray sand about 9 inches thick. The
subsoil is about 32 inches thick. It is mottled. The upper
part is dark reddish brown, firm sand; the next part is
dark brown and strong brown, extremely firm and very
firm sand; and the lower part is mixed pale brown and
brown, friable sandy loam and loam. The substratum to
a depth of about 60 inches is light brown, calcareous
sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Au Gres and Otisco soils.
These soils have a subsoil that is more friable than that
of the Ogemaw soil. Also, they have less clay in the
subsoil and substratum. They are in landscape
positions similar to those of the Ogemaw soil. They
make up 8 to 15 percent of the unit.

Permeability is slow in the Ogemaw soil. The
available water capacity is very low. Surface runoff is
very slow. A seasonal high water table is at a depth of
about 0.5 foot to 1.5 feet from late autumn to mid
spring. The shrink-swell potential is moderate.

This soil is poorly suited to such crops as corn, small
grains, and grasses and legumes unless a drainage
system is installed. Soil blowing is a hazard, and
removing excess water during wet periods, maintaining
the organic matter content, and conserving moisture
during dry periods are management concerns. A system
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of conservation tillage that does not invert the soil and
that leaves all or part of the crop residue on the
surface, cover crops, buffer strips, and field windbreaks
help to control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, subsurface drainage can help to
lower the high water table. The tile lines can become
clogged with fine sand unless they are protected with
suitable material. Applying a system of conservation
tillage and adding organic material to the soil help to
maintain or increase the organic matter content and
increase the available water capacity. If water of
sufficient quantity and quality is available, irrigation can
help to overcome the low available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen.

Seedling losses may be high during wet spring
months and dry summer months. Special planting stock,
such as containerized seedlings, and special site
preparation that leaves thin layers of loose slash on the
surface can reduce the seedling mortality rate.
Furrowing before planting also reduces the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table, the sandy surface layer,
and a cemented pan in the subsoil are limitations.
Because of the sandy surface layer, a layer of loamy
material should be added to the surface and deep-
rooted grasses and legumes should be seeded.
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This soil is poorly suited to building site development
and septic tank absorption fields. The cemented pan,
the instability of cutbanks, and the wetness are
limitations on building sites. Buildings can be
constructed on well compacted fill material, which raises
the level of the site. Surface and subsurface drainage
systems can lower the water table. The cemented pan,
the wetness, and the slow permeability are limitations
on sites for septic tank absorption fields. Enlarging the
absorption fields and filling or mounding with suitable
soil material help to overcome these limitations.

The land capability subclass is IVw. The woodland
ordination symbol is 4W. The Michigan soil
management group is 5b-h.

55A—Solona sandy loam, 0 to 3 percent slopes.
This deep, nearly level and undulating, somewhat
poorly drained soil is on low plains and low knolls in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 300 acres in size.

Typically, the surface layer is dark brown sandy loam
about 7 inches thick. The subsurface layer is pale
brown, mottled sandy loam about 5 inches thick. The
subsoil is brown, mottled, friable sandy loam about 11
inches thick. The substratum to a depth of about 60
inches is light reddish brown, mottled, calcareous sandy
loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Riggsville soils. These
soils have a loamy sand surface layer that is more than
20 inches thick. They are in landscape positions similar
to those of the Solona soil. They make up 10 to 20
percent of the unit.

Permeability is moderately slow in the Solona soil.
The available water capacity is low. Surface runoff is
slow. A seasonal high water table is at a depth of about
1 to 3 feet from late autumn to spring.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes if a drainage system
is installed. Soil blowing is a hazard, and removing
excess water during wet periods, conserving moisture
during dry periods, and maintaining the organic matter
content are management concerns. A system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface,
cover crops, buffer strips, and field windbreaks help to
control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, subsurface drainage can help to
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lower the high water table. The tile lines can become
clogged with fine sand unless they are protected with
suitable material. Applying a system of conservation
tillage and adding organic material to the soil help to
maintain or increase the organic matter content. If water
of sufficient quantity and quality is available, irrigation
can help to overcome the low available water capacity.

This soil is well suited to pasture. Conserving
moisture during dry periods and maintaining tilth are
management concerns. Maintaining an adequate
ground cover by rotation grazing or strip grazing helps
to keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
seasonal high water table, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ruts form easily if wheeled skidders
are used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
relatively dry or frozen. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the moderately slow
permeability are limitations.

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table is a limitation on building sites. Buildings
can be constructed on well compacted fill material,
which raises the level of the site. Surface and
subsurface drainage systems can lower the water table.
The wetness and the moderately slow permeability are
limitations on sites for septic tank absorption fields.
Enlarging the absorption fields and filling or mounding
with suitable soil material help to overcome these
limitations.

The land capability subclass is liw. The woodland
ordination symbol is 3W. The Michigan soil
management group is 3b.

56A—Riggsvllle loamy sand, 0 to 3 percent slopes.
This nearly level, somewhat poorly drained soil is on
low plains and toe slopes in the uplands. It is
moderately deep to dense till. Individual areas are
irregularly shaped and range in size from 3 to more
than 300 acres in size.

Typically, the surface layer is mixed black and light
gray loamy sand about 2 inches thick. The subsurface
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layer is pinkish gray, mottled loamy sand about 7 inches
thick. The subsoil is about 21 inches thick. It is mottled.
The upper part is strong brown and dark brown, very
friable loamy sand; the next part is light brown and
reddish brown, friable, mixed loamy sand and sandy
loam; and the lower part is reddish brown, friable sandy
loam. The substratum to a depth of about 60 inches is
brown, mottled, calcareous sandy loam. In some places
the upper part of the subsoil is cemented. In other
places the lower part of the subsoil and the substratum
have more clay.

Included with this soil in mapping are small areas of
the well drained Cheboygan and Emmet soils. These
soils are on low knolls and ridges. They make up 5 to
10 percent of the unit.

Permeability is moderately rapid in the upper part of
the Riggsville soil and very slow in the lower part. The
available water capacity is low. Surface runoff is very
slow. A seasonal high water table is at & depth of 1 to 2
feet from late autumn to spring.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes if a drainage system
is installed. Soil blowing is a hazard, and removing
excess water during wet periods, conserving moisture
during dry periods, and maintaining the organic matter
content are management concerns. A system of
conservation tillage that does not invert the soil and that
leaves all or part of the crop residue on the surface,
cover crops, buffer strips, and field windbreaks help to
control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, subsurface drainage can help to
lower the high water table. The tile lines can become
clogged with fine sand unless they are protected with
suitable material. Applying a system of conservation
tillage and adding organic material to the soil help to
maintain or increase the organic matter content. If water
of sufficient quantity and quality is available, irrigation
can help to overcome the low available water capacity.

The main concern in managing pastured areas is
conserving moisture during dry periods. Maintaining an
adequate ground cover by rotation grazing or strip
grazing reduces the susceptibility to erosion and helps
to keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
seasonal high water table, the trees are shallow rooted.
Some may be blown down during periods of high wind.
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Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ruts form easily if wheeled skidders
are used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
relatively dry or frozen. The best sites for landings are
in areas of the included Cheboygan and Emmet soils.
After the overstory has been removed, plant competition
from unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the sandy surface
layer are limitations. Because of the sandy surface
layer, a layer of loamy material should be added to the
surface and deep-rooted grasses and legumes should
be seeded.

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table is a limitation on building sites. Buildings
can be constructed on well compacted fill material,
which raises the level of the site. Surface and
subsurface drainage systems can lower the water table.
The seasonal high water table and the very slow
permeability are limitations on sites for septic tank
absorption fields. Enlarging the absorption fields and
filling or mounding with suitable soil material help to
overcome these limitations.

The land capability subclass is llw. The woodland
ordination symbol is SW. The Michigan soil
management group is 3b.

57A—Brimley very fine sandy loam, 0 to 3 percent
slopes. This deep, nearly level and undulating,
somewhat poorly drained soil is on low plains and low
knolls in the uplands. Individual areas are irregularly
shaped and range from 3 to more than 300 acres in
size.

Typically, the surface layer is very dark grayish
brown very fine sandy loam about 9 inches thick. The
subsurface layer is pale brown, mottied very fine sandy
loam about 2 inches thick. The subsoil is about 14
inches thick. It is mottled. The upper part is brown,
friable fine sandy loam, and the lower part is brown,
friable silt loam. The substratum to a depth of about 60
inches is pale brown, light brownish gray, and yellowish
brown, mottled, calcareous, stratified silt and very fine
sand. In some places the surface layer is coarser
textured. In other places the subsoil is darker red.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ingalls soils. These soils
are in landscape positions similar to those of the
Brimley soil. Also, they have less silt and clay in the
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subsoil. They make up about 10 to 15 percent of the
unit.

Permeability is moderately slow in the Brimley soil.
The available water capacity is high. Surface runoff is
slow. A seasonal high water table is at a depth of about
1 to 2 feet from late autumn to spring.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes if a drainage system
is installed. Soil blowing is a hazard, and removing
excess water during wet periods is a management
concern. A system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface, cover crops, buffer strips, and
field windbreaks help to control soil blowing.

A combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, subsurface drainage can help to
lower the high water table. The tile lines can become
clogged with fine sand unless they are protected with
suitable material.

This soil is well suited to pasture. The main concerns
are conserving moisture during dry periods and
maintaining tilth. Maintaining an adequate ground cover
by rotation grazing or strip grazing helps to keep the
pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
seasonal high water table, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ruts form easily if wheeled skidders
are used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
relatively dry or frozen. After the overstory has been
removed, plant competition from unwanted species can
be controlled by specially designed cutting systems and
proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the moderately slow
permeability are limitations.

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table and the instability of cutbanks are limitations
on building sites. Buildings can be constructed on well
compacted fill material, which raises the level of the
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site. Surface and subsurface drainage systems can
lower the water table. The sides of shallow excavations
should be reinforced. The moderately slow permeability
and the seasonal high water table are limitations on
sites for septic tank absorption fields. Enlarging the
absorption fields and filling or mounding with suitable
soil material help to overcome these limitations.

The land capability subclass is liw. The woodland
ordination symbol is 3W. The Michigan soil
management group is 2.5b-s.

58A—AIlstad loam, 0 to 3 percent slopes. This
deep, nearly level and undulating, somewhat poorly
drained soil is on low plains and low knolls in the
uplands. Individual areas are irregularly shaped and
range from 3 to more than 150 acres in size.

Typically, the surface layer is very dark gray loam
about 6 inches thick. The subsurface layer is yellowish
brown, mottied sandy loam about 3 inches thick. The
subsoil is about 12 inches thick. It is mottled. The upper
part is mixed yellowish red and yellowish brown, friable
sandy clay loam and sandy loam; the next part is
yellowish red, firm, calcareous sandy clay loam; and the
lower part is strong brown, firm, calcareous loam. The
substratum to a depth of about 60 inches is light brown,
mottled, calcareous loam.

Included with this soil in mapping are small areas of
the very poorly drained Angelica and well drained
Onaway soils. Angelica soils are in shallow depressions
and drainageways. Onaway soils are on knolls and
ridges. Included soils make up about 8 to 15 percent of
the unit.

Permeability is moderately slow in the Alstad soil.
The available water capacity is high. Surface runoff is
slow. A seasonal high water table is perched at a depth
" of about 1 to 3 feet from late autumn to spring.

This soil is well suited to such crops as corn, small
grains, and grasses and legumes if a drainage system
is installed. Removing excess water during wet periods
and maintaining good tilth are management concerns. A
combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, subsurface drainage can help to
lower the high water table. Working the soil when it is
too wet results in cloddiness and surface compaction.
Applying a system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface, adding organic material to the
soil, and tilling within the proper range in moisture
content help to maintain good tilth.

Soil Survey

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation and plant
competition are management concerns. Because of the
seasonal high water table, the trees are shallow rooted.
Some may be blown down during periods of high wind.
Windthrow losses can be minimized by cutting systems
that do not isolate the remaining trees or allow them to
funnel the wind. Ruts form easily if wheeled skidders
are used when the soil is wet. Deep ruts tend to restrict
lateral drainage, expose tree roots, and alter soil
structure. Such damage can be avoided if the use of
equipment is restricted to periods when the soil is
relatively dry or frozen. The best sites for landings are
in areas of the included Onaway soils. After the
overstory has been removed, plant competition from
unwanted species can be controlled by specially
designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the moderately slow
permeability are limitations.

This soil is poorly suited to building site development
and septic tank absorption fields because of the
wetness. Buildings can be constructed on well
compacted fill material, which raises the level of the
site. Surface and subsurface drainage systems can
lower the water table. The moderately slow permeability
is a limitation on sites for septic tank absorption fields.
Enlarging the absorption fields and filling or mounding
with suitable soil material help to overcome these
limitations.

The land capability subclass is liw. The woodland
ordination symbol is 3W. The Michigan soil
management group is 2.5b.

60A—Rudyard loam, 0 to 3 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
low knolls and low broad plains in the uplands.
Individual areas are irregularly shaped and range from
3 to more than 1,200 acres in size.

Typically, the surface layer is dark reddish brown
loam about 10 inches thick. The subsoil is about 17
inches thick. It is mottled. The upper part is mixed
reddish brown and grayish brown, firm clay and silt
loam, and the lower part is reddish brown, firm clay.
The substratum to a depth of about 60 inches is light
reddish brown, mottled silty clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Allendale and moderately
well drained Ontonagon soils. Allendale soils have a
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sandy surface layer and are sandy in the upper part of
the subsoil. They are in landscape positions similar to

those of the Rudyard soil. Ontonagon soils are on the

steeper knolls and in areas adjacent to drainageways.

Included soils make up 8 to 15 percent of the unit.

Permeability is very slow in the Rudyard soil. The
available water capacity is moderate. Surface runoff is
slow. A seasonal high water table is perched at a depth
of 0.5 foot to 1.5 feet from late autumn to late spring.
The shrink-swell potential is high.

This soil is moderately well suited to such crops as
grasses and legumes if a drainage system is installed.
Removing excess water during wet periods and
maintaining good tilth are management concerns. A
combination of surface and subsurface drains can
reduce the wetness in the cropped areas. Shallow
surface ditches are effective in removing surface water
if adequate drainage outlets are available. Erosion-
control structures may be needed where the surface
ditches enter other drainageways. If adequate drainage
outlets are available, subsurface drainage can help to
lower the high water table. Working the soil when it is
too wet results in cloddiness and surface compaction.
Applying a system of conservation tillage that does not
invert the soil and that leaves all or part of the crop
residue on the surface, adding organic material to the
soil, and tilling within the proper ranges in moisture
content help to maintain good tilth.

This soil is well suited to pasture. Overgrazing
causes surface compaction, excessive runoff, and
erosion. Proper stocking rates, rotation grazing or strip
grazing, and restricted use during wet periods help to
keep the pasture in good condition.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. The best landing sites are in areas of the
included Ontonagon soils. Special planting stock, such
as containerized seedlings, and special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. Furrowing before
planting also reduces the seedling mortality rate. After
the overstory has been removed, plant competition from
unwanted species can be controlled by specially
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designed cutting systems and proper site preparation.

This soil is poorly suited to recreational development.
The seasonal high water table and the very slow
permeability are limitations.

This soil is poorly suited to building site development
and septic tank absorption fields. The seasonal high
water table and the high shrink-swell potential are
limitations on building sites. Buildings can be
constructed on well compacted fill material, which raises
the level of the site. Surface and subsurface drainage
systems can lower the water table. The very slow
permeability and the seasonal high water table are
limitations on sites for septic tank absorption fields.
Enlarging the absorption fields and filling or mounding
with suitable soil material help to overcome these
limitations.

The land capability subclass is lllw. The woodland
ordination symbol is 6W. The Michigan soil
management group is Ob.

61—Roscommon muck. This deep, nearly level,
very poorly drained soil is on low plains, in depressional
areas, and in broad drainageways. It is subject to
ponding. Individual areas are irregularly shaped and
range from 5 to more than 1,000 acres in size.

Typically, the surface layer is black muck about 6
inches thick. The substratum to a depth of about 60
inches is light brownish gray, brown, and dark brown,
mottled sand. In some places the substratum is
cemented and is dark brown. In other places it is
gravelly sand.

Included with this soil in mapping are areas of the
somewhat poorly drained Au Gres and very poorly
drained Tawas soils. Au Gres soils are in the slightly
higher positions on the landscape. Tawas soils have
organic material to a depth of 16 to 50 inches. They are
in landscape positions similar to those of the
Roscommon soil. Included soils make up 5 to 10
percent of the unit.

Permeability is rapid in the Roscommon soil. The
available water capacity is low. Surface runoff is very
slow or ponded. A seasonal high water table is 1 foot
above to 1 foot below the surface from autumn to late
spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
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expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the seasonal high water table and the
ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The ponding and the
instability of cutbanks are limitations on building sites.
The ponding and a poor filtering capacity are limitations
on sites for septic tank absorption fields.

The land capability subclass is Viw. The woodland
ordination symbol is 6W. The Michigan soil
management group is 5c.

62—Wheatley loamy sand. This deep, nearly level,
poorly drained soil is on low plains. It is subject to
ponding. Individual areas are irregularly shaped and
range from 10 to more than 300 acres in size.

Typically, the surface layer is loamy sand about 5
inches thick. It is black in the upper part and dark brown
in the lower part. The upper part of the substratum is
yellowish brown and brown sand. The lower part to a
depth of about 60 inches is brown, calcareous gravelly
sand. In some places the substratum has less gravel. In
other places the subsoil has more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Battlefield and very poorly
drained Roscommon soils. Battlefield soils are on low
ridges. Roscommon soils do not have gravelly sand in
the substratum. They are in landscape positions similar
to those of the Wheatley soil. Included soils make up 8
to 15 percent of the unit.

Permeability is rapid in the Wheatley soil. The
available water capacity is very low. Surface runoff is
very slow or ponded. A seasonal high water table is
about 1 foot above to 1 foot below the surface from
autumn to late spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
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minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the sandy surface layer, the seasonal high
water table, and the ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The ponding and the
instability of cutbanks are limitations on building sites.
The ponding and a poor filtering capacity are limitations
on sites for septic tank absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 2W. The Michigan soil
management group is 5c.

63—Brevort mucky loamy sand. This deep, nearly
level, very poorly drained soil is on broad, low plains. It
is subject to ponding. Individual areas are irregularly
shaped and range from 5 to more than 300 acres in
size.

Typically, the surface layer is black mucky loamy
sand about 5 inches thick. The substratum is
calcareous and mottled. The upper part is light
yellowish brown loamy sand, the next part is pale brown
gravelly sand, and the lower part to a depth of about 60
inches is light brown loam. In places depth to the loamy
substratum is less than 20 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Detour and very poorly
drained Roscommon soils. Detour soils are in the higher
positions on the landscape. Roscommon soils are in
landscape positions similar to those of the Brevort soil.
Also, they have less clay in the substratum. Included
soils make up about 5 to 10 percent of the unit.

Permeability is rapid to moderately rapid in the upper
part of the Brevort soil and moderately slow in the lower
part. The available water capacity is high. Surface
runoff is very slow or ponded. A seasonal high water
table is about 1 foot above to 1 foot below the surface
from late autumn to late spring.
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Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the seasonal high water table and the
ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The instability of cutbanks
and the ponding are limitations on building sites. A poor
filtering capacity, the moderately slow permeability, and
the ponding are limitations on sites for septic tank
absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 2W. The Michigan soil
management group is 4/2c.

64—Burieigh mucky sand. This deep, nearly level,
very poorly drained soil is on low plains and in swales.
It is subject to ponding. Individual areas are irregularly
shaped and range from 3 to more than 200 acres in
size.

Typically, the surface layer is black mucky sand
about 8 inches thick. The substratum is calcareous and
mottled. The upper part is grayish brown sand, the next
part is light gray sand, and the lower part to a depth of
about 60 inches is light brownish gray and brown,
stratified silt loam and loamy very fine sand. In places
the surface layer is sand.

Included with this soil in mapping are small areas of
the poorly drained Charity and very poorly drained
Roscommon soils. Charity soils have more clay
throughout than the Burleigh soil, and Roscommon soils
have less silt and very fine sand in the substratum. Both
of the included soils are in landscape positions similar

77

to those of the Burleigh soil. They make up 8 to 20
percent of the unit.

Permeability is rapid in the upper part of the Burleigh
soil and moderately slow in the lower part. The
available water capacity is moderate. Surface runoff is
very slow or ponded. A seasonal high water table is
about 1 foot above to 1 foot below the surface from late
autumn to late spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil generally is unsuited to recreational
development because of the seasonal high water table
and the ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The instability of cutbanks
and the ponding are limitations on building sites. The
moderately slow permeability and a poor filtering
capacity are limitations on sites for septic tank
absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 2W. The Michigan soil
management group is 4/2c.

66—Pinconning mucky loamy sand. This deep,
nearly level, very poorly drained soil is on lake plains. It
is subject to ponding. Individual areas are irregularly
shaped and range from 5 to more than 200 acres in
size.

Typically, the surface layer is black mucky loamy
sand about 9 inches thick. The substratum is mottled.
The upper part is grayish brown sand, and the lower
part to a depth of about 60 inches is reddish brown,
calcareous silty clay. In some places the surface layer
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is sandy. In other places it is cobbly. In some areas
depth to the clay substratum is more than 20 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Allendale soils on low
knolls. Included soils make up about 5 to 15 percent of
the unit.

Permeability is rapid in the upper part of the
Pinconning soil and slow or very slow in the lower part.
The available water capacity is moderate. Surface
runoff is very slow or ponded. A seasonal high water
table is about 1 foot above to 1 foot below the surface
from autumn to late spring. The shrink-swell potential is
high.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the slow or very slow permeability, the
seasonal high water table, and the ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The instability of cutbanks
and the ponding are limitations on building sites. The
slow or very slow permeability and the ponding are
limitations on sites for septic tank absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 3W. The Michigan soil
management group is 4/1c.

67—Kinross mucky sand. This deep, nearly level,
very poorly drained soil is on lake plains and outwash
plains. It is subject to ponding. Individual areas are
irregularly shaped and range from 3 to more than 200
acres in size.
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Typically, the surface layer is black mucky sand
about 5 inches thick. The subsurface layer is mottled
sand about 7 inches thick. It is light gray in the upper
part and pale brown in the lower part. The subsoil is
loose sand about 27 inches thick. The upper part is
dark reddish brown, the next part is dark brown and
mottled, and the lower part is light yellowish brown and
mottled. The substratum to a depth of about 60 inches
is brownish yellow, mottled sand. In some places the
subsoil is less red. In other places it is firm or very firm.

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

Permeability is rapid in the Kinross soil. The available
water capacity is low. Surface runoff is very slow or
ponded. A seasonal high water table is about 1 foot
above to 1 foot below the surface from autumn to early
summer.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the seasonal high water table and the
ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The instability of cutbanks
and the ponding are limitations on building sites. A poor
filtering capacity and the ponding are limitations on sites
for septic tank absorption fields.

The land capability subclass is Viw. The woodland
ordination symbol is 2W. The Michigan soil
management group is 5c-a.
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70—Au Gres-Roscommon complex, 1 to 4 percent
slopes. This map unit consists of nearly level and
undulating soils in depressions and swales and on low
knolls and low ridges in the uplands. The Au Gres soil
is somewhat poorly drained, and the Roscommon soil is
very poorly drained. The Roscommon soil is subject to
ponding. Individual areas are long and narrow or
irregular in shape and range from about 10 to 200 acres
in size. They are 55 to 65 percent Au Gres soil and 35
to 40 percent Roscommon soil. The two soils occur as
areas so intricately mixed or so small that mapping
them separately was not practical.

Typically, the surface layer of the Au Gres soil is
mixed very dark gray and light brownish gray sand
about 1 inch thick. The subsurface layer is light
brownish gray, mottled sand about 10 inches thick. The
subsoil is about 26 inches thick. It is mottied. The upper
part is dark brown and is loose and very friable, and the
lower part is strong brown and loose. The substratum to
a depth of about 60 inches is light yellowish brown,
mottled sand. In some places the subsoil is darker red.
In other places the soil has a loamy substratum below a
depth of 40 inches. In some areas sand and gravel are
below a depth of 40 inches.

Typically, the surface layer of the Roscommon soil is
black muck about 6 inches thick. The substratum to a
depth of about 60 inches is light brownish gray, brown,
and dark brown, mottled sand. In some places the
substratum is cemented. In other places it is gravelly
sand.

Included with these soils in mapping are small areas
of the moderately well drained Croswell and very poorly
drained Tawas soils. Croswell soils are in the slightly
higher positions on the landscape. Tawas soils are in
landscape positions similar to those of the Roscommon
soil. They have organic material between depths of 16
and 50 inches. Included soils make up 5 to 10 percent
of the unit. )

Permeability is rapid in the Au Gres and Roscommon
soils. The available water capacity is low. Surface runoff
is very slow on the Au Gres soil and very slow or
ponded on the Roscommon soil. The Au Gres soil has a
seasonal high water table at a depth of 1 to 2 feet from
autumn to spring, and the Roscommon soil has one
about 1 foot above to 1 foot below the surface from
autumn to spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
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form easily if wheeled skidders are used when the soils
are wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soils are relatively dry or
frozen. The best sites for log landings are in areas of
the included Croswell soils.

Seedling losses may be high because of the
wetness. Special site preparation that leaves thin layers
of loose slash on the surface can reduce the seedling
mortality rate. After the overstory has been removed,
plant competition from unwanted species can be
controlled by specially designed cutting systems and
proper site preparation.

These soils are unsuited to recreational development
because of the seasonal high water table, the sandy
surface layer, and the ponding in areas of the
Roscommon soil.

These soils are unsuited to building site development
and septic tank absorption fields. The instability of
cutbanks and the ponding are limitations on building
sites. A poor filtering capacity and the ponding are
limitations on sites for septic tank absorption fields.

The land capability subclass is Viw. The woodland
ordination symbol is 6W. The Michigan soil
management groups are 5b and 5c.

71—Bowstring muck, frequently flooded. This
deep, nearly level, very poorly drained soil is on flood
plains. It is frequently flooded for long periods in the
spring. Individual areas are irregularly shaped and
range from 10 to more than 500 acres in size.

Typically, the surface layer is black and very dark
gray, well decomposed muck about 12 inches thick. The
next 5 inches is brown sand. Below this to a depth of
about 60 inches is very dark grayish brown, well
decomposed muck. In some places the depth to a
mineral layer more than 12 inches thick is less than 51
inches. In other places the soil has no mineral layers.

Included with this soil in mapping are small areas of
Histosols and Aquents. These soils are in landscape
positions similar to those of the Bowstring soil. They
make up 10 to 20 percent of the unit.

Permeability is moderately rapid to moderately slow
in the Bowstring soil. The available water capacity is
high. Surface runoff is very slow. A seasonal high water
table is within 2 feet of the surface from autumn to early
summer.

This soil is poorly suited to woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the high water table, the trees are shallow
rooted. Some may be blown down during periods of
high wind. Windthrow losses can be minimized by
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cutting systems that do not isolate the remaining trees
or aliow them to funnel the wind. Ordinary crawler
tractors or rubber-tired skidders generally cannot be
used on this soil. Special harvesting equipment may be
needed. The equipment can be used during periods in
winter when access roads are frozen. Seedling losses
may be high because of the wetness. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the frequent flooding and the instability of
the organic material.

This soil is unsuited to building site development and
septic tank absorption fields. The flooding, the high
water table, low soil strength, and a high potential for
frost action are limitations. They can be difficult and
costly to overcome.

The land capability subclass is Viw. The woodland
ordination symbol is 3W. The Michigan soil
management group is L-Mc.

77—Bruce fine sandy loam. This deep, nearly level,
poorly drained soil is in low areas. It is subject to
ponding. Individual areas are irregularly shaped and
range from 5 to more than 300 acres in size.

Typically, the surface layer is very dark gray fine
sandy loam about 5 inches thick. The subsoil is about
19 inches thick. It is mottled. The upper part is light
brownish gray loamy sand, the next part is yellowish
brown loam, and the lower part is light brown,
calcareous silt loam. The substratum to a depth of
about 60 inches is light brown, mottled, calcareous silt
loam. In places the surface layer is mucky loamy sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Brimley and very poorly
drained Burleigh and Roscommon soils. Brimley soils
are on slight rises. Burleigh soils have 20 to 40 inches
of sand over stratified material. Roscommon soils have
less fine sand than the Bruce soil and do not have
textures of loam or silt loam in the subsoil or
substratum. Burleigh and Roscommon soils are in
landscape positions similar to those of the Bruce soil.
Included soils make up 8 to 15 percent of the unit.

Permeability is moderately slow in the Bruce soil.
The available water capacity is high. Surface runoff is
very slow or ponded. A seasonal high water table is
about 1 foot above to 1 foot below the surface from late
autumn to late spring.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be

Soil Survey

minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlied by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the seasonal high water table, the
moderately slow permeability, and the ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The instability of cutbanks
and the ponding are limitations on building sites. The
moderately slow permeability and the ponding are
limitations on sites for septic tank absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 7W. The Michigan soil
management group is 2.5¢-s.

78—Angelica mucky sandy loam. This deep, nearly
level, very poorly drained soil is in low areas and
narrow drainageways in the uplands. It is subject to
ponding. Individual areas are irregularly shaped and
range from 3 to more than 100 acres in size.

Typically, the surface layer is black mucky sandy
loam about 3 inches thick. The subsoil is mottied,
friable, calcareous loam about 7 inches thick. The upper
part is dark grayish brown, and the lower part is grayish
brown. The substratum to a depth of about 60 inches is
light brownish gray and pinkish gray, mottled,
calcareous loam. In some places the substratum is clay
loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Alstad soils on low knolls.
Included soils make up 8 to 15 percent of the unit.

Permeability is moderately slow in the Angelica soil.
The available water capacity is high. Surface runoff is
very slow or ponded. A seasonal high water table is
about 1 foot above to 1 foot below the surface from
autumn to early summer.

Most areas are used as woodland. Windthrow is a
hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
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shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlled by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the seasonal high water table, the
moderately slow permeability, and the ponding.

This soil is unsuited to building site development and
septic tank absorption fields. Ponding is a limitation on
building sites. The moderately slow permeability and the
ponding are limitations on sites for septic tank
absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 7W. The Michigan soil
management group is 2.5¢.

79—Charity fine sandy ioam. This deep, nearly
level, poorly drained soil is on low plains. It is subject to
ponding. Individual areas are irregularly shaped and
range from 3 to more than 1,200 acres in size.

Typically, the surface layer is very dark gray,
calcareous fine sandy loam about 8 inches thick. The
subsoil extends to a depth of about 26 inches. It is
mottled. It is friable, grayish brown gravelly sandy loam
in the upper part and firm, reddish brown silty clay loam
in the lower part. The substratum to a depth of about 60
inches is reddish brown silty clay loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Aliendale and very poorly
drained Pinconning soils. Allendale soils are on low
ridges. Pinconning soils have a sandy surface layer.
They are on low sand ridges. Included soils make up 8
to 15 percent of the unit.

Permeability is very slow in the Charity soil. The
available water capacity is high. Surface runoff is very
slow or ponded. A seasonal high water table is about 1
foot above to 1 foot below the surface from late autumn
to early summer. The shrink-swell potential is moderate.

Most areas are used as woodland. Windthrow is a
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hazard, and the equipment limitation, seedling mortality,
and plant competition are management concerns.
Because of the seasonal high water table, the trees are
shallow rooted. Some may be blown down during
periods of high wind. Windthrow losses can be
minimized by cutting systems that do not isolate the
remaining trees or allow them to funnel the wind. Ruts
form easily if wheeled skidders are used when the soil
is wet. Deep ruts tend to restrict lateral drainage,
expose tree roots, and alter soil structure. Such
damage can be avoided if the use of equipment is
restricted to periods when the soil is relatively dry or
frozen. Sites for log landings generally are available
only during the driest periods. Seedling losses may be
high because of the wetness. Special site preparation
that leaves thin layers of loose slash on the surface can
reduce the seedling mortality rate. After the overstory
has been removed, plant competition from unwanted
species can be controlied by specially designed cutting
systems and proper site preparation. Trees generally
are not planted on this soil because of the high seedling
mortality rate, plant competition, and low productivity.

This soil is unsuited to recreational development
because of the very slow permeability and the ponding.

This soil is unsuited to building site development and
septic tank absorption fields. The ponding and the high
shrink-swell potential are limitations on building sites
(fig. 7). The very slow permeability and the ponding are
limitations on sites for septic tank absorption fields.

The land capability subclass is Vw. The woodland
ordination symbol is 5W. The Michigan soil
management group is 1c-C.

81—Udipsamments, nearly ievel to steep. This map
unit consists of nearly level, excessively drained to
somewhat poorly drained soils that have been
disturbed. In some places the original surface layer and
part of the substratum have been removed and sandy
material exposed. In other places the origin