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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1967 to
1976. Soil names and descriptions were approved in July 1976. Unless other-
wise indicated, statements in the publication refer to conditions in the survey
area in 1976. This survey was made cooperatively by the Soil Conservation

.Service and the Michigan Agricultural Experiment Station. It is part of the tech-

nical assistance furnished to the Clare County Soil Conservation District. Prepa-
ration of this soil survey was partly financed by the Clare County Board of Com-
missioners under provisions of an agreement with the Soil Conservation Serv-
ice.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.
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Foreword

The Soil Survey of Clare County, Michigan, contains much information
useful in any land-planning program. Of prime importance are the predictions of
soil behavior for selected land uses. Also highlighted are fimitations or hazards
to land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and homebuyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution control can use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be too unstable
to be used as a foundation for buildings or roads. Very clayey or wet soils are
poorly suited to 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-

ductive use of soil, water, and other resources.

Arthur H. Cratty
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF CLARE COUNTY, MICHIGAN

By Paul G. Corder, Soil Conservation Service

Fieldwork by Paul G. Corder, Adam Hyde, William L. Bowman,
Neil W. Stroesenreuther, Sheldon G. Holcomb, and Joseph R. Dumont,
Soil Conservation Service, and Tom Nalepa, Johnnie Collins, Chwan Co Wang,
James P. Manor, and Phillip D. Manor, Michigan Agricultural Experiment Station

United States Department of Agriculture, Soil Conservation Service,
in cooperation with Michigan Agricultural Experiment Station

CLARE COUNTY is situated near the center of Michi-
gan (see facing page). The county is bordered on the
north by Missaukee and Roscommon Counties, on the
east by Gladwin County, on the south by Isabella County,
and on the west by Osceola County. It has a land area of
about 576 square miles, or 366,080 acres. Harrison, the
county seat, has a population of almost 1,500.

A natural watershed divide occurs as a hilly moraine
running diagonally northeast and southwest across the
county. Drainage is generally good throughout the county.
The Muskegon River and its tributaries drain the sandy
Jack-Pine plains in the northeastern part of the county.
The waters of the Muskegon flow westward to Lake Michi-
gan. The southern and eastern parts of Clare County are
drained by a network of small streams, two branches of
the Cedar River, and three of the Tobacco River. These
waters flow eastward into Lake Huron.

General nature of the county

John Barclay, district conservationist, Soil Conservation Service,
helped prepare this section.

This section gives general information concerning the
county. It describes climate, settiement and development,
natural resources, and farming.

Climate

Prepared by Fred V. Nurnberger, meteorologist, Michigan Department
of Agriculture, Michigan Weather Service.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Gladwin for the period
1947 to 1976. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season.

In winter the average temperature is 22.1 degrees F,
and the average daily minimum temperature is 13.4 de-
grees. The lowest temperature on record, which occurred

at Houghton Lake on February 1, 1918, is minus 48 de-
grees. In summer the average temperature is 67.0 de-
grees, and the average daily maximum temperature is
80.0 degrees. The highest recorded temperature, which
occurred on July 13, 1936, is 107 degrees.

Growing degree days, shown in table 1, 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.

Of the total annual precipitation, 19.4 inches, or 60
percent,- usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 16.1 inches. The heaviest 1-day rainfall during the
period of record was 5.18 inches at Houghton Lake on
July 8, 1957. Thunderstorms occur on about 33 days each
year, and most occur in June, July, and August.

Average seasonal snowfall is 51.3 inches. The greatest
snow depth at any one time during the period of record
was 35 inches. On the average, 95 days have at least 1
inch of snow on the ground, but the number of such days
varies greatly from year to year and from the northwestern
to the southeastern parts of the county.

The average relative humidity in midafternoon is about
64 percent. Humidity is higher at night, and the average at
dawn is about 85 percent. The percentage of possible
sunshine is 68 in summer and 32 in winter. The prevailing
wind is from the southwest. Average windspeed is highest,
10.2 miles per hour, in January.

Settlement and development

Before 1870 or 1871, the only settled areas in the
county were temporary lumbering camps. Small towns
were established in the early 1870’s, their location deter-
mined by the Flint & Pere Marquette railroad system.
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Farwell, Harrison, and Clare were among the earliest
towns. Harrison was the site of a productive sawmill with
a capacity of 45,000 feet per day in 1881. Today, it is a
recreational center as well as the headquarters for county
government. Farwell was the first county seat.

Natural resources

Probably the most important natural resource in Clare
County is the soil. Almost a quarter of the county, mostly
the southeastern part, is farmed. About 65 percent of the
county is forested with hardwoods and softwoods.

Many lakes and streams and thousands of acres of
State-owned land provide many forms of outdoor recrea-
tion. The better drained sandy areas, primarily in the
northern part, are forested recreation areas and wildlife
habitat. Also, motorcycle and snowmobile trails are being
developed on lands once used exclusively for hunting and
timber.

Natural gas and oil production is an important economic
factor in Clare County. In the years prior to and including
1973, more than 36,000,000 barrels of oil and more than
57,000,000 MCF (thousand cubic feet) of natural gas were
produced in the county. In addition, large reserves of
natural gas are stored deep in the ground in some areas.

Farming

Farming was slow to develop in the survey area, mostly
because of the dense forest cover. The first crops were
probably vegetable gardens. Later, larger areas were
cleared, and corn, small grain, and hay were grown.

Feed grains, such as corn, wheat, oats, and hay, are
still the principal crops grown in Clare County. About 50
percent of the farm income comes from dairy products;
another 40 percent comes from other livestock products.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
and many facts about the soils. They dug many holes to
expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface
down into the parent material, which has been changed
very littte by leaching or by the action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

SOIL SURVEY

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared from
aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections ‘“‘General soil map for broad
land-use planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary during
the course of the survey. New interpretations are added to
meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field experi-
ence, and information available from state and local spe-
cialists. For example, data on crop yields under defined
practices are assembled from farm records and from field
or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembied. The mass of detailed
information then needs to be organized so that it is readily
available to different groups of users, among them farm-
ers, managers of woodland, engineers, planners, develop-
ers and builders, homebuyers, and those: seeking recrea-
tion.

General soil map for broad land-use
planning ‘

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one or
more major soils and some minor soils. It is named for the
major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for géner-
al kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for certain
land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
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planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to place
in slope, depth, stoniness, drainage, or other characteris-
tics that affect their management.

Map unit descriptions

1. Mancelona-Gladwin-Wheatley

Nearly level to gently rolling, somewhat excessively
drained and somewhat poorly drained to very poorly
drained soils that have a sandy and loamy subsoil or a
sandy and gravelly substratum

These nearly level to gently rolling soils are mostly on
outwash plains and old glacial lakebeds, generally close
1o streams, rivers, and lakes. Most areas are nearly flat,
but some have slight rises or low knolls.

“This map unit occupies about 5 percent of the county. it
is about 50 percent Mancelona soils, 15 percent Gladwin
soils, 10 percent Wheatley soils, and 25 percent soils of
minor extent (fig. 1).

Mancelona soils generally are slightly higher on the
landscape than Gladwin and Wheatley soils. They are in
flat areas and on some slight rises and low knolls. Glad-
win and Wheatley soils are in flat areas and drain-
‘ageways. Mancelona soils are somewhat excessively
drained, Gladwin soils somewhat poorly drained, and
Wheatley soils poorly drained and very poorly drained.
Gladwin and Wheatley soils have a seasonal high water
table. Available water capacity is low in all three soils, and
permeability is moderately rapid or rapid.

Mancelona soils are nearly level to gently rolling. Typi-
cally, the surface layer is black loamy sand about 3 inches
thick. The subsurface layer is grayish brown gravelly
loamy sand about 2 inches thick. Below this is a very
friable subsoil about 22 inches thick. The upper part is
dark brown to brown, gravelly loamy sand; the next part is
dark brown gravelly sandy loam; and the lower part is
dark yellowish brown gravelly loamy sand. The substratum
to a depth of about 60 inches is light yellowish brown,
calcareous sand and gravel.

Gladwin soils are nearly level. Typically, the surface
layer is very dark brown loamy sand about 8 inches thick.
The subsurface layer is grayish brown sand about 3
inches thick. Below this is a dark brown, mottled subsoil
about 18 inches thick. The upper part is very friable sand,
and the lower part is friable gravelly sandy loam. The
substratum to a depth of about 60 inches is very pale
brown, calcareous, stratified gravel and coarse sand.

Wheatley soils are nearly level. Typically, the surface
layer is very dark brown loamy sand about 8 inches thick.
The upper part of the substratum is grayish brown, mot-
tled sand and gravelly sand; the lower part to a depth of
about 60 inches is grayish brown, calcareous sand and
gravel.

The minor soils in this map unit include the excessively
drained Grayling soils, the somewhat excessively drained
Graycalm soils, the somewhat poorly drained Colonville
soils, and the very poorly drained Markey soils. Grayling
and Graycalm soils are in the same landscape position as
Mancelona soils. Colonville soils are on flood plains next
to streams. Markey soils are in wet mucky areas

Most areas are used for woodland or pasture but some
are cropped. Susceptibility to soil blowing and droughti-
ness are the major problems for most uses. Drainage
generally is needed before cultivated crops. can be grown
on the Gladwin and Wheatley soils. Most areas are un-
drained, however, because drainage outlets are difficult to
locate. If drained, the soils become more droughty during
the summer. The Mancelona soils are subject to erosion if
cleared. As a result of the moderately rapid permeability,
the effluent from septic tank absorption fields can pollute
ground water. Cutbanks in excavations can cave in.

This map unit has good potential for pasture. It is a

- good to fair source of sand and gravel. It has fair potential

for cultivated crops and upland wildlife habitat, good to
fair potential for woodland, poor potential for most recrea-
tion uses, and a variable potential for engdineering uses.
The potential of Mancelona soils for building site develop-
ment is good in the flatter areas and fair lin the steeper
areas. The Gladwin and Wheatley soils have poor poten-
tial for building site development because they have a
seasonal high water table.

2. Montcaim-Menominee-Nester

Nearly level to rolling, well drained and moderately well
drained soils that have a sandy and loamy subsoil

These nearly level to rolling soils are mostly on till
plains and moraines but also are on outwash plains. Most
areas are rolling, but a few are nearly flat. A few streams,
rivers, and lakes are evident.

This map unit occupies about 15 percent of the county.
it is about 40 percent Montcaim soils, 10 percent Meno-
minee soils, 10 percent Nester soils, and 40 percent soils
of minor extent (fig. 2).

Montcalm soils generally are slightly higher on the land-
scape than Menominee and Nester soils. 'All three soils
are on knolls, in nearly flat areas, or on slight rises. Mont-
calm soils are well drained and Menominee and Nester
soils well drained and moderately well drained.

Montcalm soils are nearly level to rolling. Typically, the
surface layer is very dark grayish brown loamy sand about
2 inches thick. The subsurface layer is light brownish gray
loamy sand about 2 inches thick. The subsoil is about 56
inches thick. The upper. 28 inches is dark yellowish brown
and yeIIownsh brown, very friable Ioamy sand, and the
lower part is light yellowish brown, very frlable loamy sand
having bands of dark brown sandy loam.

Menominee soils are nearly level-to gently rolling. Typi-
cally, the surface layer is very dark brown loamy sand
about 4 inches thick. The subsurface layer is pinkish gray



sand about 7 inches thick. The subsoil is about 35 inches
thick. The upper part is reddish brown and yellowish
brown, friable loamy.sand; the next part is a mixture of
strong brown and pale brown, friable sandy loam.and
brown and reddish brown, firm clay loam; and the lower
part is dark brown, mottled, firm clay loam. The substra-
tum to a depth of about 64 inches is light brown, mottled,
.calcareous clay. loam.

Nester soils are gently undulating to rolling. Typically,

‘the surface layer is dark grayish brown loam about 6
inches thick. The subsoil is about 18 inches thick. The
upper part is yellowish brown, friable loam that has gray-
ish brown coatings on the faces of peds, and the lower
part is brown, firm silty clay loam. The substratum to a
depth of about 60 inches is brown, calcareous silty clay
loam.
" The minor soils in this map unit include the somewhat
excessively drained Graycalm soils, the moderately well
drained McBride soils, and the somewhat poorly drained
‘losco and Kawkawlin soils. Graycalm and McBride soils
are in the same landscape position as the major soils in
the unit. Graycalm soils tend to be slightly higher on the
‘landscape than Montcalm soils. McBride soils are slightly
lower on the landscape than. Menominee soils. losco and
Kawkawlin soils are in the nearly flat drainageways and on
very gentle knolls.

This map unit is used for pasture, woodland and culti-
vated crops. The susceptibility to erosion of the Nester
soils and the sandy texture of the other soils are the
major problems. Montcalm and Menominee soils are sus-
ceptible to soil blowing, and the Montcalm soils tend to be
droughty. The Nester soils puddle and crust if worked
when too wet. As a result of a high content of clay, the
shrink-swell potential is moderate in the substratum of the
Menominee and Nester soils. Drainage is needed in some
of the scattered wet depressions throughout the unit.

This map unit has good potential for pasture and wood-
land and fair to good potential for cultivated crops and
“upland wiIdIife_ habitat. It has variable potential for recrea-
tion and englneermg uses. The potential for building site
development is good in the flatter areas of Montcalm soils
and fair to poor in the other areas of this unit. The poten-
tial for recreation uses is good to fair in the flatter areas. of
Nester soils and fair on Montcalm and Menominee soils.

3. Menominee-losco-Kawkawlin

Nearly level to gently rolling, well drained to somewhat
-poorly drained soils that have a sandy and loamy subsoil

- These nearly level to gently rolling soils are mostly on
til plains and moraines but are also on outwash plains.
Most areas are nearly flat but some have slight rises and
some have a few hills. A few lakes, streams, and rivers
are evident.

This map unit occupies about 11 percent of the county.
It is about 30 percent-Menominee soils, 25 percent losco
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and Kawkawlin soils, and 45 percent soils of minor extent
(fig. 3).

Menominee soils generally are higher on the landscape
than losco and Kawkawlin soils. They are on slight rises
and knolls. losco soils are on very gentle knolls, and
Kawkawlin soils are in nearly flat areas. Menominee soils
are well drained and moderately well drained. losco and
Kawkawlin soils are somewhat poorly drained and have a
seasonal high water table.

Menominee soils are nearly level to gently rolling. Typi-
cally, the surface layer is very dark brown loamy sand
about 4 inches thick. The subsurface layer is pinkish gray
sand about 7 inches thick. The subsoil is about 35 inches
thick. The upper part is reddish brown and yellowish
brown, friable loamy sand; the next part is"a mixture of
strong brown and pale brown, friable sandy loam and
brown and reddish brown, firm clay loam; and the lower
part is dark brown, mottled, firm clay loam. The substra-
tum to a depth of about 64 inches is light brown, mottled,
calcareous clay loam.

losco soils are nearly level and gently undulating. Typi-
cally, the surface layer is very dark grayish brown loamy
sand about 6 inches thick. The subsurface layer is grayish
brown, mottled sand about 3 inches thick. Below this is a
mottled subsoil about 51 inches thick. The upper part is
dark brown, friable loamy sand; the next part is brown,
loose sand; and the lower part is brown, firm silty clay
loam.

Kawkawlin soils are nearly level. Typically, the surface
layer is very dark gray loam about 6 inches thick. The
subsoil is about 18 inches thick. The upper part is light
brownish gray, friable loam and brown, firm silty clay loam,
and the lower part is dark brown, mottled, firm silty clay
loam. The substratum to a depth of about 60 inches is
grayish brown, mottled, calcareous silty clay loam.

The minor soils in this map unit include the somewhat
excessively drained Graycalm and Melita soils, the well
drained Montcaim soils, the well drained and moderately
well drained Ubly soils, and the poorly drained and very
poorly drained Brevort soils. The Graycalm, Montcaim,
Melita, and Ubly soils tend to be slightly higher on the
landscape than Menominee soils. Brevort soils are in wet
flat areas and drainageways.

This map unit is used mainly for pasture or woodland,
but some areas are cultivated. Excessive wetness, sus-
ceptlblllty to soil blowing, and a high content of clay are
the major problems for most uses. As a result of the high
content of clay in the substratum, the shrink-swell poten-
tial is moderate and permeability is moderately slow. losco
and Kawkawlin soils are excessively wet, and drainage
outlets are difficult to locate. Unless drained; these soils
are too wet for timely planting of crops. In the areas of
Menominee soils in scattered wet depressions, drainage is
needed. Frost usually damages some crops every year.

- This map unit has good potential for pasture and good
to fair potential for woodland and upland wildlife habitat. It
has fair potential for cultivated crops if the losco and
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Kawkawlin soils can be drained. The potential for recrea-
tion and engineering uses is fair to poor.

4. Nester-Kawkawlin-Sims

Nearly level to rolling, well drained to very poorly drained
soils that have a loamy subsoil

These nearly level to rolling soils are mostly on till
plains and moraines. Most areas are fairly flat, but some
have slight rises and some have several hills.

This map unit occupies about 14 percent of the county.
It is about 55 percent Nester soils, 20 percent Kawkawlin
soils, 10 percent Sims soils, and 15 percent soils of minor
extent (fig. 4).

Nester soils generally are higher on the landscape than
Kawkawlin and Sims soils. They are on slight rises and
knolls. Kawkawlin soils are in flat areas and on slight
rises. Sims soils are in low-lying wet areas and depres-
sions. Nester soils are well drained and moderately well
drained, Kawkawlin soils somewhat poorly drained, and
Sims soils poorly drained and very poorly drained. Kaw-
kawlin and Sims soils have a seasonal high water table.
Flooding is frequent on the Sims soils. Permeability is
moderately slow in the Nester and Kawkawlin soils and
slow in the Sims soils. Available water capacity is high in
all three soils.

Nester soils are gently undulating to rolling. Typically,
the surface layer is dark grayish brown loam about 10
inches thick. The subsoil is about 28 inches thick. The
upper part is strong brown, firm clay loam and light brown-
ish gray, friable loam. The next part is strong brown, very
firm clay loam and pale brown loam. The lower part and
the substratum to a depth of 60 inches are multicolored,
very firm clay loam.

Kawkawlin soils are nearly level and gently undulating.
Typically, the surface layer is very dark gray loam about 6
inches thick. The subsoil is about 18 inches thick. The
upper part is light brownish gray, friable loam and brown,
firm silty clay loam, and the lower part is dark brown,
mottled, firm silty clay loam. The substratum to a depth of
about 60 inches is grayish brown, mottled, calcareous silty
clay loam.

Sims soils are nearly level. Typically, the surface layer is
black clay loam about 9 inches thick. The subsoil is gray,
mottled, firm silty clay loam about 19 inches thick. The
substratum to a depth of about 60 inches is gray, calcare-
ous silty clay loam.

The minor soils in this map unit include the well drained
and moderately well drained Menominee soils, the some-
what poorly drained losco soils, and the very poorly
drained Markey soils. Menominee soils are in sandy flat
areas and on some slight rises and low knolls. losco soils
are in the same landscape position as Kawkawlin soils.
Markey soils are in wet mucky areas.

This map unit is used mainly as cropland and pasture.
Cash crops, dairy herds, and beef herds are the main
farm enterprises. Excessive wetness, susceptibility to ero-

sion, and a high content of clay are the major problems

for- most uses. As a result of the high content of clay, the

shrink-swell potential is moderate and the soils tend to
warm up slowly in spring: All of the soils puddle and crust
if plowed when too wet. Frost usually damages some
crops every year. The Nester soils are the most suscepti-
ble to erosion. In the areas of Nester soils in scattered
wet depressions, drainage is needed. It also is needed on
the Kawkawlin and Sims soils, which are excessively wet.
Sims soils are often flooded. Most areas of Sims soils are
undrained because outlets are difficult to locate.

This map unit has good potential for woodland and
certain types of wildlife habitat. It has fair to poor potential
for most recreation uses and engineering uses because of
excessive wetness, susceptibility to erosion, and the high
content of clay. It generally has good to fair potential for
cultivated crops and pasture, but the undrained areas of
Sims soils have poor potential for cultivated crops.

5. Graycalm-Montcalm

Nearly level to steep, somewhat excessively drained and
well drained soils that have a sandy and loamy subsoil

These nearly level to steep soils are mostly on il
plains, moraines, and outwash plains. The number of
streams and rivers is few, but several lakes are evident.

This map unit occupies about 29 percent of the county.
It is about 45 percent Graycalm soils, 25 percent Mont-
calm soils, and 30 percent soils of minor extent (fig. 5).

Graycalm and Montcalm soils are at about the same
level on the landscape, but Graycalm soils are slightly
higher in most places. Both soils are on broad flat plains
and on slight rises and hilly and steep uplands. Graycalm
soils are somewhat excessively drained and Montcalm
soils well drained. Permeability is rapid, and available
water capacity is low.

Graycalm soils are nearly level to steep. Typically, the
surface layer is very dark grayish brown sand about 3
inches thick. The subsoil to a depth of about 60 inches is
multicolored, very friable or loose sand that has a few thin
bands of loamy sand.

Montcalm soils are nearly level to steep. Typically, the
surface layer is dark grayish brown loamy sand about 7
inches thick. The subsoil is about 53 inches thick. The
upper 25 inches is dark yellowish brown to yellowish
brown, very friable loamy sand, and the lower part is light
yellowish brown, very friable loamy sand having bands of
dark brown sandy loam.

The minor soils in this map unit include the excessively
drained Grayling soils, the well drained and moderately
well drained Menominee soils, the moderately well drained
McBride soils, and the very poorly drained Markey soils.
Grayling soils are in the same type of landscape position
as the Graycalm and Montcalm soils, but they generally
are slightly higher on the landscape. Menominee and
McBride soils are in flat areas and on slight rises and low



knolls, generally below Montcalm soils. Markey soils are in
wet mucky areas. |

This map unit is used mainly for woodland, but a few
areas are cultivated or pastured. Susceptibility to soil
blowing and erosion and droughtiness are the major prob-
lems for most uses. As a result of rapid permeability, the
effluent from septic tank absorption fields can poliute
ground water. Cutbanks in excavations can cave in.

This map unit has good potential for woodland. It has
fair to poor potential for cultivated crops, wildlife habitat,
and recreation uses because the soils are droughty and
susceptible to erosion and soil blowing. Graycalm soils are
a fair source of sand. The potential for pasture and engi-
neering uses is good in the flatter areas and fair to poor in
the hilly to steep areas.

6. Grayling

Nearly level to steep, excessively drained soils that have
a sandy subsoil

These nearly level to steep soils are mostly on outwash
plains. Most areas are nearly flat, but some have steep
hills and low knolls.

This map unit occupies about 8 percent of the county. It
is about 80 percent Grayling soils and 20 percent soils of
minor extent (fig. 6). ,

Grayling soils are on broad plains and on slight rises
and steep hills. They are extremely droughty because
permeability is very rapid and available water capacity is
very low.

Typically, Grayling soils have a surface layer of black
sand about 3 inches thick. The subsoil is about 16 inches
of yellowish brown, very friable sand. The substratum to a
depth of about 60 inches is light yellowish brown, loose
sand.

The minor soils in this map unit include the moderately
well drained Croswell soils, the somewhat excessively
drained Graycalm soils, and the well drained Montcalm
soils. Croswell soils are in the lower flat areas and on
slight rises. Graycalm and Montcalm soils are in the same
type of landscape position as Grayling soils.

This map unit is used mainly for woodland. The extreme
droughtiness is the major problem. Also, soil blowing and
erosion are hazards in cleared areas. Because of the very
rapid permeability, the effluent from septic tank absorption
fields can pollute ground water. Cutbanks in excavations
can cave in.

This map unit has poor potential for cultivated crops,
pasture, woodland, wildlife habitat, and recreation uses
because of the extreme droughtiness. Woodland is gener-
ally the best use of this unit because of the deep rooting
capacity of the trees. The potential for building site devel-
opment is good in the flatter areas and fair to poor in the
hilly to steep areas. This unit is a good source of sand.

SOIL SURVEY

7. Rubicon-Croswell-Au Gres

Nearly level to rolling, excessively drained, moderately
well drained, and somewhat poorly drained soils that have
a sandy subsoil

This nearly level to roling map unit is mostly on
outwash plains and till plains. It occupies about 9 percent
of the county. It is about 30 percent Rubicon soils, 20
percent Croswell soils, 20 percent Au Gres soils, and 30
percent soils of minor extent (fig. 7).

Rubicon soils generally are higher on the landscape
than Croswell and Au Gres soils. They are on knolls and
on the higher broad plains that have slight rises. Croswell
soils are in the lower flat areas that have slight rises.
Au Gres soils are in the lowest flat areas. Rubicon soils
are excessively drained, Croswell soils moderately well
drained, and Au Gres soils somewhat poorly drained. Per-
meability is rapid in all three soils, and available water
capacity is low. Au Gres and Croswell soils have a sea-
sonal high water table.

Rubicon soils are nearly level to rolling. Typically, the
surface layer is black sand about 3 inches thick. The
subsurface layer is light brownish gray sand about 5
inches thick. The subsoil is about 32 inches thick. The
upper part is dark brown or dark yellowish brown, very
friable sand, and the lower part is yellowish brown, loose
sand. The substratum to a depth of about 60 inches is
light yellowish brown sand.

Croswell soils are nearly level and gently undulating.
Typically, the surface layer is very dark brown sand about
3 inches thick. The subsurface layer is light brownish gray
sand about 4 inches thick. The subsoil is about 22 inches
thick. The upper part is brown to dark brown, very friable
sand. The lower part and the substratum to a depth of
about 60 inches are multicolored, loose sand.

Au Gres soils are nearly level. Typically, the surface
layer is black loamy sand about 4 inches thick. The sub-
surface layer is light brownish gray, mottled sand about 9
inches thick. The subsoil is dark brown, mottled, very
friable sand about 8 inches thick. The substratum to a
depth of about 60 inches is multicolored sand.

The minor soils in this map unit include the excessively
drained Grayling soils, the somewhat excessively drained
Graycalm and Melita soils, the somewhat poorly drained
losco and Kawkawlin soils, the very poorly drained Markey
soils, and the poorly drained and very poorly drained Ros-
common soils. Grayling, Graycalm, and Melita soils are in
the same type of landscape position as Rubicon soils.
losco and Kawkawlin soils are in the same type of land-
scape position as Au Gres soils. The Roscommon soils
are in flat wet areas and drainageways, and Markey soils
are in wet mucky areas.

This map unit is used mainly for woodland, but some
areas are pastured. Susceptibility to soil blowing and
droughtiness are the major problems for most uses. Other
problems are a seasonal high water table in the Croswell
and Au Gres soils, the slope of the Rubicon soils, and
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erosion on the Rubicon soils. Most areas are undrained
because drainage outlets are difficult to locate. If drained,
Croswell and Au Gres soils become more droughty in
midsummer. Unless drained, Au Gres soils remain wet
late in spring. The wet depressions hinder machinery and
delay planting. Frost damages some crops in most years.
Many areas could be irrigated and if properly managed
could be productive.

This map unit has good to fair potential for woodland.
The potential for cultivated crops and recreation uses is
fair to poor because the soils are wet and droughty. The
potential for engineering uses and pasture varies. Rubicon
soils have good potential for building site development in
the flatter areas and fair potential in the steeper areas.
Croswell and Au Gres soils have only fair to poor poten-
tial for building site development because they are wet. All
three of the soils have poor potential for wildlife habitat.
They are a good source of sand.

8. Lupton-Markey

Nearly level, very poorly drained soils that have a mucky
subsoil

These nearly level soils are mostly in bogs on till plains,
outwash plains, and moraines, generally next to streams,
rivers, and lakes. Differences in elevation range from 0 to
3 feet.

This map unit occupies about 9 percent of the county. It
is about 35 percent Lupton soils, 35 percent Markey soils,
and 30 percent soils of minor extent (fig. 8).

Lupton and Markey soils are at about the same level on
the landscape, in wet mucky areas. They have a seasonal
high water table that is frequently at the surface. Perme-
ability is moderately slow to moderately rapid, and availa-
ble water capacity is high.

Typically, the upper tiers of the Lupton soils are black,
well decomposed muck about 50 inches thick. The bottom
tier to a depth of about 60 inches is very dark brown, well
decomposed muck. ”

Typically, the organic tiers of the Markey soils are very
dark brown and very dark grayish brown, well decom-
posed muck about 32 inches thick. The substratum to a
depth of about 60 inches is gray sand.

The minor soils in this map unit include the moderately
well drained Croswell soils, the somewhat poorly drained
Winterfield soils, the poorly drained and very poorly
drained Evart soils, and the very poorly drained Loxley
and Greenwood soils. The Croswell soils are in flat areas
and on slight rises next to rivers. The Winterfield and
Evart soils are on flood plains next to rivers. The Loxley
and Greenwood soils are in wet mucky leatherleaf bogs.

This map unit is used mainly for woodland, but some
areas are in marsh grass or are covered with brush. Ex-
cessive wetness and instability are the major problems for
most uses. Also, the soils are commonly flooded for long
periods. Most areas are undrained because drainage out-
lets are very difficult to locate.

This map unit has good potential for wetland wildlife
habitat. The excessive wetness and instability are such
severe limitations and are so difficult to overcome that the
potential for cultivated crops, pasture, woodland, and rec-
reation and engineering uses is poor.

Broad land-use considerations

Deciding proper land use is an important issue in the
survey area. As more people move into the county each
year, more decisions regarding building sites and other
land uses are made. The general soil map in this survey
can be very helpful in planning future land-use patterns.
This map is most helpful in planning the general location
of future residential developments. It should not be used,
however, to select specific sites for homes.

About a third of the county has good potential for build-
ing site development. The potential for building site devel-
opment is good in the flat areas of the major soils in map
units 5 and 6 and fair to poor in the hilly to steep areas of
these soils. It is good in the nearly level and gently undu-
lating areas of the excessively drained to well drained
sandy soils in map units 1, 2, and 7, but it is only fair to
poor on the other soils in these map units because of
wetness, slope, or shrinking and swelling.

About two-thirds of the county has fair to poor potential
for building site development. The major soils in map units
3 and 4 have moderate to severe limitations because of
wetness, slope, or the shrink-swell potential. Those in
map units 1 and 8 have severe limitations, mainly because
of wetness. Residential development in these areas would
be costly and would probably cause more problems.

About a fourth of the county has good to fair potential
for cultivated crops. Some areas having good or fair po-
tential for crops are wooded. The potential for cultivated
crops is good to fair on the major soils in map units 2 and
4-and fair on those in map units 1 and 3. Tile drainage is
needed in the somewhat poorly drained soils in map units
1, 3, and 4 before cultivated crops can be grown success-
fully. Drainage outlets, however, are difficult to locate.
Drainage is needed in the areas of the well drained and
moderately well drained soils in map units 1, 2, 3, and 4
that are in scattered wet depressions. The potential of
map units 1, 2, 3, and 4 for cultivated crops should be
seriously considered when land-use decisions are made.
The major soils in map units 5, 6, 7, and 8 have fair to
poor potential for crops because they are too sandy or
too wet.

About half of the county has good to fair potential for
open pasture and wooded pasture. The potential is good
on the major soils in map units 1, 2, and 3 and good to
fair on those in map units 4 and 7. The nearly level to hilly
areas of the major soils in map unit 5 also have good to
fair potential, but the steep areas have poor potential.
These map units have few limitations unless the pasture is
overgrazed. The major soils in map units 6 and 8 have



poor potential for pasture because they are either too
sandy or too wet for pasture grasses.

About three-fourths of the county has good to fair po-
tential for woodland. The major soils in map units 2, 4,
and 5 have good potential and those in map units 1, 3,
and 7 have good to fair potential. These potentials should
be considered when land-use decisions are made. The
major soils in map units 6 and 8 have fair to poor potential
for woodland because they are excessively wet or too
droughty.

About half of the county has good to fair potential for
certain types of wildlife habitat. The major soils in map
unit 8 have good potential for wetland wildlife habitat, and
those in map units 1, 2, 3, and 4 have good to fair
potential for openland and woodland wildlife habitat. All of
these map units provide habitat for many species of wild-
life. The major soils in map units 5, 6, and 7 have fair to
poor potential for wildlife habitat because they do not
support a good plant cover.

About half of the county has good potential for most
recreation uses. The major soils in map units 1 through 7
have good potential in the nearly level and gently undulat-
ing areas. The potential of the other areas and of the
major soils in map unit 8 is fair to poor.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The de-
scriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and devel-
oping soil resources; and in enhancing, protecting, and
preserving the environment. More information for each
map unit, or soil, is given in the section “Use and man-
agement of the soils.

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description, the
principal hazards and limitations are indicated, and the
management concerns and practices needed are dis-
cussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have profiles that are almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was first
observed and mapped. The Evart series, for example, was
named for the town of Evart in Osceola County.
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Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, wetness, or other characteristics that
affect their use. On the basis of such differences, a soil
series is divided into phases. The name of a soi/ phase
commonly indicates a feature that affects use or manage-
ment. For example, Nester loam, 2 to 6 percent slopes, is
one of several phases within the Nester series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
and undifferentiated groups.

A soil complex consists of areas of two or more sails
that are so intricately mixed or so smali in size that they
cannot be shown separately on the soil map. ‘Each area
includes some of each of the two or more dominant soils,
and the pattern and proportions are somewhat similar in
all areas. losco-Kawkawlin complex, 0 to 3 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 there is little value in separating them.
The pattern and proportion of the soils are not uniform.
An area shown on the map has at least one of the
dominant (named) soils or may have all of . them Loxley
and Greenwood mucky peats is an undifferentiated group
in this survey area.

Most map units include small, scattered areas of.soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substantlal-
ly from those of the dominant soil or soils and thus’ could,
significantly affect use and management of the map unlt‘
These soils are described in the description of each map
unit. Some of the more unusual or strongly contrasting'.
soils that are included are identified by a special symbol -
on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Pits is an
example. Some of these areas are too small to be delin-
eated and are identified by 'a special symbol on the soil
map.

The acreage and proportionate extent of each map unit
are given in table 4, and additional information on proper-
ties, limitations, capabilities, and potentials for. many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

AuA—Au Gres loamy sand, 0 to 2 percent slopes.
This somewhat poorly drained, nearly level soil is in flat
areas. Individual areas are irregular in shape and range
from 5 to 50 acres in size.

Typically, the surface layer is black loamy sand about 4
inches thick. The subsurface layer is light brownish gray,
mottled sand about 9 inches thick. The subsoil is dark
brown, mottled, very friable sand about 8 inches thick.
The substratum to a depth of about 60 inches is multico-
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lored sand. In a few places the upper part of the subsoil is
not mottled.

Included with this soil in mapping are small areas of the
excessively drained Rubicon soil on the higher knolls and
ridges, the poorly drained and very poorly drained Ros-
common soil in depressions, and the somewhat poorly
drained losco soil intermixed throughout the unit. The Ru-
bicon soil makes up about 5 percent of the unit, the losco
soil less than 5 percent, and the Roscommon soil 5 per-
cent. The losco soil has a clay loam subsoil about 20 to
40 inches from the surface.

Permeability is rapid in the Au Gres soil, runoff is slow,
and available water capacity is low. In undrained areas, a
seasonal high water table is within 1/2 to 1 foot of the
surface during the period November through May.

Most areas are wooded, but a few are cultivated or
pastured. This soil has good potential for pasture. It has
fair potential for cultivated crops and woodland and poor
potential for most kinds of wildlife habitat, recreation uses,
and most engineering uses.

Before cultivated crops can be grown, drainage is gen-
erally needed. Undrained areas remain wet late in spring,
and wet depressions hinder machinery and delay planting.
Locating drainage outlets is difficult in most areas. In un-
drained areas the soil is droughty, and in drained areas it
becomes more droughty in midsummer. Soil blowing is a
hazard if the soil is cultivated. Plowing under cover crops,
green manure crops, crop residue, and manure conserves
soil moisture. Cover crops, stripcropping, minimum tillage,
and windbreaks are effective in controlling soil blowing.
Blinding material helps to prevent accumulation of sedi-
ment in drainage tile.

Many undrained areas are pastured. Pasture grasses
grow well early in the season, but the pasture tends to dry
up when the soil moisture is depleted during the dry
summer months. Overgrazing causes pasture depletion
and susceptibility to soil blowing. Rotation grazing and
strip grazing are effective in controlling soil blowing.

Many areas of this soil are used as woodland. The trees
grow at only a moderate rate because the available water
capacity is low. The seasonal high water table also limits
tree growth to some extent. The trees are generally cut
for pulpwood. After harvest, they usually regenerate with-
out replanting. The re-growth is slow because the seedling
mortality rate is severe. Planting seedlings is usually diffi-
cult because the soil is too wet.

The seasonal high water table and the droughtiness of
the sand surface layer limit most recreation uses. Locating
drainage outlets is difficult in most areas. Snowmobile
trails are easily established and maintained. Deep and
shallow ponds can be constructed, but they fill up slowly.
Many types of wildlife use areas of this soil for food,
cover, or water.

Building site development is severely limited by the sea-
sonal high water table, the caving of cutbanks, and the
droughtiness in midsummer. Lowering the water table is
very difficult. Construction of buildings with basements

should be avoided because of the water table. Shoring
walls and pumping excess water help to keep cutbanks
from caving. Frequent watering of lawns is needed unless
loam topsoil is added. Frost action is a limitation if local
roads and streets are built on this soil. It can be reduced
by replacing or covering the upper layer of the soil with
suitable base material. The included Rubicon soil is suit-
able as a site for single dwellings.

If available, commercial sewers should be used for
waste disposal. The water table is too high and permeabil-
ity too rapid for other methods of waste disposal. Also,
the effluent from septic tank absorption fields can pollute
ground water.

Capability subclass IVw; Michigan management group
5b.

Br—Brevort loamy sand. This poorly drained and very
poorly drained, nearly level soil is in flat areas and drain-
ageways. It is subject to frequent flooding for brief peri-
ods. Individual areas are irregular in shape and range from
3 to 25 acres in size.

Typically, the surface layer is very dark brown loamy
sand about 8 inches thick. The substratum is grayish
brown and mottled. The upper 23 inches is loamy sand or
sand. The lower part to a depth of about 60 inches is
calcareous silt loam. In places the upper part of the sub-
stratum has bands of sandy loam.

Included with this soil in mapping are small areas of the
somewhat poorly drained losco soil on slight rises and the
poorly drained and very poorly drained Roscommon and
Sims soils throughout the unit. The losco soil makes .up
about 5 percent of the unit and the Roscommon and Sims
soils 56 to 10 percent. The Roscommon soil is deep and
sandy and the Sims soil deep and loamy.

Permeability is rapid in the upper part of the Brevort soil
and moderately slow in the lower part. Runoff is very slow
or ponded, and available water capacity is moderate. The
shrink-swell potential is moderate in the lower part of the
substratum. In undrained areas the seasonal high water
table can be at the surface during the period November
through May.

Most areas are in woodland or pasture. This soil has
fair potential for wetland wildlife habitat. It has poor poten-
tial for cultlvated crops, pasture, woodiand, recreation
uses, and most' engineering uses.

Cultivated crops are seldom grown because of the sea-
sonal high'.water table, frost damage to crops, and the
flood hazard. Most areas remain undrained because locat-
ing drainage outlets is difficult.

This soil is suitable for pasture. Pasture grasses grow
fairly well. The soil is frequently flooded for brief periods in
March and April. Grazing when the soil is too wet causes
surface compaction. Timely deferment of grazing and re-
stricted use during wet periods and during floods keep the
pasture and the soil in good condition.

This soil is suitable for woodland. The trees grow slowly
because of the seasonal high water table. Also, they are
subject to windthrow because the soil is wet. The trees
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should be thinned and the most productive ones saved.
They should be harvested during the winter. Equipment
tends to bog down in this wet soil during the rest of the
year. The trees are usually cut for pulpwood. After har-
vest, they regenerate without replanting. The regrowth is
slow at first because plant competition and seedling mor-
tality are severe. Planting seedlings is usually difficult be-
cause the soil is too wet.

The seasonal high water table limits most recreation
uses. Locating drainage outlets is difficult in most areas.
Snowmobile trails can be built if some fill material is used.
Wetland wildlife habitat can be improved by digging shal-
low ponds. Deep ponds for fish can be constructed.

Building site development is severely limited by the sea-
sonal high water table and the flood hazard. Construction
of buildings with basements should be avoided because of
the water table.

The water table and the moderately slow permeability
limit the use of this soil as a site for waste disposal
systems. If possible, sanitary facilities should be connect-
ed to commercial sewers and treatment facilities. Seep-
age is a limitation in sewage lagoons.

Capability subclass Vw; Michigan management group 4/
2c.

Co-—Colonville fine sandy loam. This somewnhat
poorly drained, nearly level soil is on flood plains next to
rivers and streams. It is commonly flooded for brief peri-
ods (fig. 9). Individual areas are long and range from 3 to
400 acres in size.

Typically, the surface layer is very dark grayish brown,
calcareous fine sandy loam about 17 inches thick. The
substratum to a depth of about 60 inches is multicolored
fine sandy loam and sand. In places the lower part of the
substratum is sand and gravel.

Included with this soil in mapping are small areas of the
somewhat poorly drained Winterfield soil throughout the
unit and the very poorly drained Markey and poorly
drained and very poorly drained Evart soils in the lower
depressions. The Winterfield soil makes up about 5 per-
cent of the unit and the Markey and Evart soils 10 per-
cent. The Winterfield soil is deep and sandy.

Permeability is moderately rapid in the Colonville soil,
runoff is siow or ponded, and available water capacity is
low. The surface layer is moderately alkaline. A seasonal
high water table is within 1 foot to 2 feet of the surface
during the period September through May.

Most areas are wooded, commonly with sugar maple,
red maple, quaking aspen, and northern white-cedar. This
soil has good potential as woodland and as habitat for
upland wildlife. It has poor potential for cultivated crops,
pasture, and building site development and fair to poor
potential for recreation uses.

Cultivated crops and pasture grasses are seldom grown
because of the flood hazard and the seasonal high water
table. Also, the soil is too alkaline for most crops. Pasture
grasses grow well, but the pasture tends to dry up during
the summer.

SOIL SURVEY

This soil is used for woodland. The trees grow rapidly,
but their growth is limited to some extent by the seasonal
high water table. The trees are usually cut for pulpwood.
After harvest, they usually regenerate without much help.
Plant competition is moderate, and thinning is a suitable
practice if it is necessary.

This soil is suitable for summer recreation uses. During
the rest of the year, flooding is likely. Some land shaping
is needed to fill in some of the low wet spots. Snowmobile
trails are easily established and maintained. Deep and
shallow ponds can be constructed, but protection from
floodwater is needed. Wooded and open areas provide
excellent habitat for wildlife.

Building site development is not practical on this soil.
Measures that overcome the flood hazard are very costly,
and lowering the seasonal high water table is very difficult.

Capability subclass Vw; Michigan management group L-
2b.

CrB—Croswell sand, 0 to 4 percent slopes. This
moderately well drained, nearly level and gently undulating
soil is in flat areas and on slight rises. Individual areas are
irregular in shape and range from 3 to 160 acres in size.

Typically, the surface layer is very dark brown sand
about 3 inches thick. The subsurface layer is light brown-
ish gray sand about 4 inches thick. The subsoil is about
22 inches thick. The upper part is brown to dark brown,
very friable sand. The lower part and the substratum to a
depth of about 60 inches are multicolored, loose sand.

Included with this soil in mapping are small areas of the
somewhat poorly drained Au Gres soil in wet depressions
and the excessively drained Rubicon soil on the higher
rises. The Au Gres soil makes up about 5 to 10 percent
of the unit and the Rubicon soil 5 percent.

Permeability is rapid in the Croswell soil, runoff is very
slow, and available water capacity is low. In undrained
areas the seasonal high water table is within 2 to 3 feet of
the surface during the period November through April.

Most areas are in woodland. This soil has good poten-
tial for woodland, fair potential for pasture, fair to poor
potential for recreation uses and for most engineering
uses, and poor potential for cultivated crops and wildlife
habitat.

Cultivated crops are seldom grown because the soil is
droughty. Also, soil blowing is a hazard if the soil is culti-
vated. Plowing under cover crops, green manure crops,
crop residue, and manure conserves soil moisture. Cover
crops, stripcropping, and windbreaks are effective in con-
trolling soil blowing.

Some of the open areas are pastured. Pasture grasses
grow well early in spring, but the pasture tends to dry up
during the summer. Overgrazing, especially in the
summer, causes pasture depletion and soil loss through
blowing. Rotation grazing or strip grazing is needed.

This soil is suitable for woodland, but tree growth is
limited by the low available water capacity. Pine and hard-
woods are common. The trees are usually cut for pulp-
wood. After harvest, pine seedlings should be planted to
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keep the soil in production. Seedling mortality is severe in
most years because of droughtiness and plant competi-
tion. Planting more trees than are necessary can compen-
sate for seedling mortality, but thinning may be needed
later. Planting trees in plow furrows reduces plant compe-
tition.

This soil is suitable for recreation uses, but the season-
al high water table is a limitation and the grass cover is
usually not dense enough to withstand the heavy foot
traffic. Wood chips can be added in areas where foot
traffic is heavy, and topsoil can be added as a better
medium for grasses grown as cover. Snowmobile trails are
easily constructed and maintained. Wooded areas provide
cover for wildlife.

Building site development is limited by the seasonal
high water table, droughtiness, soil blowing, and the
caving of cutbanks. Construction of buildings with base-
ments should be avoided because of the water table.
Frequent watering of lawns is needed unless loamy top-
soil is added. Shoring walls keeps cutbanks from caving.
The included Rubicon soil is suitable as a site for single
dwellings.

If possible, sanitary facilities should be connected to
commercial sewers and treatment facilities. Sewage la-
goons are generally unsuited unless a blanket of impervi-
ous material is provided to prevent seepage.

Capability subclass 1Vs; Michigan management group
5a.

GaA—Gladwin loamy sand, 0 to 2 percent slopes.
This somewhat poorly drained, nearly level soil is in broad,
flat areas and drainageways. Individual areas are irregular
in shape and range from 3 to 320 acres in size.

Typically, the surface layer is very dark brown loamy
sand about 8 inches thick. The subsurface layer is grayish
brown sand about 3 inches thick. Below this is a dark
brown, mottled subsoil about 18 inches thick. The upper
part is very friable sand, and the lower part is friable
gravelly sandy loam. The substratum to a depth of about
60 inches is very pale brown, calcareous, stratified gravel
and coarse sand.

Included with this soil in mapping are small areas of the
somewhat excessively drained Mancelona soil on slight
rises and ridges, the somewhat poorly drained losco soil
throughout the unit, and the poorly drained and very
poorly drained Wheatley soil in wet depressions. Each of
these included soils makes up about 5 percent of the unit.
The losco soil has a loamy subsoil that is 20 to 40 inches
from the surface.

Permeability is moderately rapid in the Gladwin soil,
runoff is slow, and available water capacity is low. In
undrained areas the seasonal high water table is within 1
foot to 2 feet of the surface during the period November
through May.

Most areas are in woodland, pasture, or idle grassland.
This soil has good potential for pasture. It has fair poten-
tial for cultivated crops, woodland, and upland wildlife
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habitat and fair to poor potential for recreation uses and
building site development.

Before cultivated crops can be grown, drainage is gen-
erally needed. In undrained areas, this soil remains wet
late in spring and wet depressions hinder machinery and
delay planting. Locating drainage outlets is difficult in most
areas. The soil tends to be droughty, especially in drained
areas in midsummer. Irrigation can improve productivity.
Plowing under cover crops, green manure Crops, crop
residue, and manure conserves soil moisture. Soil blowing
is a hazard if the soil is cultivated. Cover crops, stripcrop-
ping, and windbreaks are effective in controlling soil blow-
ing. Blinding material is needed to prevent accumulation
of sediment in drainage tile.

This soil is suitable for pasture. Pasture grasses grow
well, but the pasture tends to dry up when the soil mois-
ture is depleted during the dry summer months. Overgraz-
ing results in pasture depletion and susceptibility to soil
blowing. Rotation grazing or strip grazing is needed.

This soil is suitable for woodland, but tree growth is
limited by the low available water capacity. The trees
should be thinned and the most productive ones saved.
They are generally cut for pulpwood. After harvest, they
usually regenerate without replanting. Regrowth is slow at
first because seedling mortality is moderate. Spruce seed-
lings should be planted in the open areas as needed.

The seasonal high water table and the sandy surface
layer limit recreation uses. Locating drainage outlets is
difficult in most areas. Frequently watering the grass helps
to overcome the droughtiness of sandy soils. Snowmobile
trails are easily established and maintained. Deep and
shallow ponds can be constructed, but they fill up slowly.
Open and wooded areas provide a fair habitat for wildlife.

Building site development is limited by the seasonal
high water table, the caving of cutbanks, droughtiness,
and frost action. Construction of homes with basements
should be avoided because of the high water table. Shor-
ing walls and pumping excess water help to keep cut-
banks from caving. Lawns should be watered frequently in
midsummer. The frost action on sites for roads and
streets can be controlled by replacing or covering the
upper layer of the soil with suitable base material. The
included Mancelona soil is suitable as a building site.

The seasonal high water table and the moderately rapid
permeability limit this soil as a site for waste disposal
systems. If possible, sanitary facilities should be connect-
ed to commercial sewers and treatment facilities.

Capability subclass lllw; Michigan management group
4b.

GrB—Graycalm sand, 0 to 6 percent slopes. This
somewhat excessively drained, nearly level and gently un-
dulating soil is on broad plains that have slight rises.
Individual areas are irregular in shape and range from 10
to 500 acres in size.

Typically, the surface layer is very dark grayish brown
sand about 3 inches thick. The subsoil to a depth of about
60 inches is multicolored, very friable or loose sand that
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has a few thin bands of loamy sand. In a few places the
loamy sand bands in the lower part of the subsoil are not
evident.

Included with this soil in mapping are small areas of the
well drained Montcalm and somewhat excessively drained
Mancelona and Melita soils, which are throughout the unit.
These soils make up 10 to 15 percent of the unit. The
Mancelona soil is underlain with sand and gravel. The
Montcalm soil has sandy loam bands in the subsoil. The
Melita soil has a clay loam subsoil 40 to 55 inches from
the surface.

Permeability is rapid in the Graycalm soil, runoff is very
slow, and available water capacity is low.

Most areas are wooded with an assortment of aspen,
maple, and oak. This soil has good potential for pasture,
woodland, building site development, and recreation uses.
it has fair potential for cultivated crops and poor potential
for wildlife habitat.

This soil is suitable for cultivated crops. Crops that grow
best are those that mature early in the season before the
supply of soil moisture becomes short. Row crops tend to
be adversely affected by a moisture deficiency in midsum-
mer. If the soil is cultivated, soil blowing is a hazard. Many
areas could be irrigated and if properly managed could be
more productive. Plowing under cover crops, green
manure crops, crop residue, and manure conserves a little
more soil moisture. Cover crops, minimum tillage, strip-
cropping, and windbreaks are effective in controlling soil
blowing.

This soil is suitable for pasture. Pasture grasses grow
well early in the season, but the lack of soil moisture in
the dry summer months retards growth. Overgrazing re-
sults in susceptibility to erosion and soil blowing. Rotation
grazing and strip grazing are effective in controlling ero-
sion and soil blowing.

This soil is suitable for woodland. The trees can be
harvested at any time of the year. After harvest, pine
seedlings should be planted to keep the soil in production
(fig. 10). Seedling mortality is severe. Planting more trees
than are needed can compensate for seedling mortality,
but thinning may be needed later. Plow planting seedlings
in furrows reduces plant competition.

This soil is suitable for most recreation uses. The sandy
surface layer and erosion are management problems. The
grass cover is usually too sparse to withstand the heavy
traffic in most recreation areas. Wood chips can be added
where traffic is heavy, and topsoil can be added to pro-
vide a better medium for the grass grown as cover. Play-
grounds generally can be established in the less sloping
areas. Snowmobile trails are easily established and main-
tained. The wooded areas provide cover for wildlife.

This soil is suitable for building site development, but
droughtiness and the caving of cutbanks are problems.
Frequent watering of lawns is needed unless loam topsoil
is added. Shoring walls can keep cutbanks from caving.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water.

SOIL SURVEY

Capability subclass 1Vs; Michigan management group
5a.

GrC—Graycalm sand, 6 to 18 percent slopes. This
somewhat excessively drained, gently rolling and rolling soil
is on knolls. Individual areas are irregular in shape and
range from 10 to 200 acres in size.

Typically, the surface layer is very dark grayish brown
sand about 3 inches thick. The subsoil to a depth of about
60 inches is multicolored, very friable and loose sand that
has a few thin bands of loamy sand. In a few places the
loamy sand bands in the lower part of the subsoil are not
evident.

Included with this soil in mapping are small areas of the
well drained Montcalm, the somewhat excessively drained
Mancelona, and the well drained and moderately well
drained Menominee soils, which are throughout the unit.
These soils make up 5 to 10 percent of the unit. The
Mancelona soil is underlain with sand and gravel. The
Montcalm soil has sandy loam bands in the subsoil. The
Menominee soil has a clay loam subsoil 20 to 38 inches
from the surface.

Permeability is rapid in the Graycalm soil, runoff is slow,
and available water capacity is low.

Most areas are wooded with an assortment of aspen,
maple, and oak. This soil has good potential for woodland.
It has fair potential for building site development, pasture,
and most recreation uses and poor potential for cultivated
crops and wildlife habitat.

Cultivated crops generally are not grown because the
soil is too droughty. An occasional small grain crop can be
planted to help establish a hay crop.

Some areas are pastured. Pasture grasses grow well
early in the season, but the pasture tends to dry up when
soil moisture is depleted during the dry summer months.
Overgrazing results in susceptibility to erosion and soil
blowing. Rotation grazing and strip grazing are effective in
controlling erosion and soil blowing.

This soil generally is used for woodland. The trees can
be harvested at any time of the year. Erosion control is
needed. Pine seedlings should be planted after harvest.
Plant competition is moderate. It can be reduced by plow
planting seedlings in furrows. Planting more trees than are
needed can compensate for seedling mortality, but thin-
ning may be needed later.

This soil is suitable for paths and trails if erosion is
controlled. Small camp and picnic areas can be estab-
lished on the top of some of the hills. The grass cover is
usually too sparse to withstand the heavy traffic in recrea-
tion areas. Wood chips can be added where traffic is
heavy, and topsoil can be added to provide a better
medium for the grass grown as cover. Roads and trails
should be constructed on the contour if possible to limit
erosion. Snowmobile trails are easily established, but they
are subject to erosion because of the lack of enough
piant cover. The wooded areas provide cover for wildlife.

This soil is suitable as a site for buildings. Onsite inves-
tigation is needed. The slope, the droughtiness, and the
caving of cutbanks are limitations. The slope and the risk
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of erosion can be reduced by land shaping and by con-
structing roads and streets on the contour. Shoring walls
can keep cutbanks from caving.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water.

Capability subclass Vls; Michigan management group
5a.

GrD—Graycalm sand, 18 to 35 percent slopes. This
somewhat excessively drained, hilly and steep soil is on
uplands. Individual areas are irregular in shape and range
from 10 to 160 acres in size.

Typically, the surface layer is very dark grayish brown
sand about 2 inches thick. The subsoil to a depth of about
60 inches is multicolored, very friable or loose sand that
has a few thin bands of loamy sand. In a few places the
loamy sand bands in the lower part of the subsoil are not
evident.

Included with this soil in mapping are small areas of the
well drained Montcalm and Menominee soils, which are
throughout the unit. These soils make up 10 to 15 percent
of the unit. The Montcalm soil has sandy loam bands in
the subsoil. The Menominee soil has a clay loam subsoil
20 to 38 inches from the surface.

Permeability is rapid in the Graycalm soil, runoff is
medium, and available water capacity is low.

Most areas are wooded with an assortment of aspen,
maple, and oak. This soil has good potential for woodland.
It has poor potential for cultivated crops, pasture, wildlife
habitat, recreation uses, and most engineering uses.

Cultivated crops and pasture grasses are not grown on
this soil because it is hilly and very droughty. Pastures can
produce very little forage.

This soil is suitable for woodland. As a result of the
slope, the use of equipment is limited and erosion is a
hazard during harvest. Constructing roads on the contour
and properly managing the woodland during cutting help
to control erosion and overcome the equipment limitation.
Pine seedlings should be planted after harvest. Plant com-
petition is moderate. It can be reduced by plow planting
seedlings in furrows. Planting more trees than are needed
can compensate for seedling mortality, but thinning may
be needed later.

This soil is suitable for paths and trails. Wood chips can
be added in areas where traffic is heavy, and topsoil can

be added to provide a better medium for grass grown as -

cover. Snowmobile trails are easily established, but they
are subject to erosion because of the lack of enough
plant cover. The wooded areas provide cover for wildlife.

The slope severely limits the use of this soil as a build-
ing site or a waste disposal site.

Capability subclass Vlis; Michigan management group
5a.

GyB—Grayling sand, 0 to 6 percent slopes. This ex-
cessively drained, nearly level and gently undulating soil is
on broad plains that have slight rises. Individual areas are
irregular in shape and range from 30 to 600 acres in size.

Typically, the surface layer is very dark gray sand about
3 inches thick. The subsoil is about 17 inches of yellowish
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brown, loose sand. The substratum to a depth of about 60
inches is light yellowish brown, loose sand. In places the
substratum is sand and gravel. In a few places it has a
few loamy sand bands.

Included with this soil in mapping are small areas of the
excessively drained Rubicon soil throughout the unit and
the somewhat poorly drained Au Gres soil in shallow de-
pressions and drainageways. The Rubicon soil makes up
about 10 percent of the unit and the Au Gres soil 5
percent. Available water capacity is higher in the Rubicon
soil than in the Grayling soil.

Permeability is very rapid in the Grayling soil, runoff is
very slow, and available water capacity is very low. The
soil is extremely droughty.

Most areas are wooded with jack pine and assorted
oaks. This soil has good potential for building site devel-
opment and for recreation uses. It has poor potential for
cultivated crops, pasture, woodland, and all types of wild-
life habitat.

Cultivated crops and pasture grasses generally are not
grown because the soil is droughty. Pastures furnish very
little forage for livestock. Many areas could be irrigated
and if properly managed could be productive.

This soil is used chiefly for woodland. Tree growth is
limited because the soil is droughty. Pulpwood-size trees
can be cut after several years. The trees can be harvest-
ed at any time of the year. After harvest, replanting is
needed. Seedling mortality is severe in most years. Plant-
ing more trees than are needed ‘can compensate for
seedling mortality, but thinning may be needed later.

This soil is suitable for most recreation uses. The plant
cover is usually too sparse on this sandy soil to withstand
the heavy traffic in most recreation areas. Wood chips can
be added in areas where foot traffic is heavy, and topsoil
can be added to provide a better medium for grass grown
as cover. Playgrounds generally can be established in the
less sloping areas. Snowmobile trails are easily estab-
lished and maintained. The wooded areas provide cover
for wildlife.

This soil is suitable for building site development, but
the caving of cutbanks is a limitation. Shoring walls can
keep cutbanks from caving. Frequent watering of lawns is
needed unless loam topsoil is added.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water. Water in wells
should be tested for contamination.

Capability subclass Vis; Michigan management group
5.7a.

GyC—Grayling sand, 6 to 18 percent slopes. This
excessively drained, gently rolling and rolling soil is on
knolls. Individual areas are irregular in shape and range
from 20 to 320 acres in size.

Typically, the surface layer is black sand about 3 inches
thick. The subsoil is about 16 inches of yellowish brown,
very friable sand. The substratum to a depth of about 60
inches is light yellowish brown, loose sand. In places the
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substratum is sand and gravel. In a few places it has a
few loamy sand bands.

included with this soil in mapping are small areas of the
excessively drained Rubicon soil throughout the unit and
the somewhat poorly drained Au Gres soil in shallow de-
pressions and drainageways. The Rubicon soil makes up
about 10 percent of the unit and the Au Gres soil 5
percent. Available water capacity is higher in the Rubicon
soil than in the Grayling soil.

Permeability is very rapid in the Grayling soil, runoff is
slow, and available water capacity is very low. The soil is
extremely droughty.

Most areas are wooded. Jack pine and assorted oaks
are the most common trees. This soil has fair potential for
building site development and for most recreation uses. It
has poor potential for cultivated crops, pasture, woodland,
and all types of wildlife habitat.

Cultivated crops and pasture grasses are not grown
because the soil is droughty. Pastures furnish very little
forage for livestock.

Most areas are suitable as woodland, but tree growth is
limited because the soil is droughty. Pulpwood-size trees
can be cut after several years. As a result of the slope,
the use of equipment is limited and erosion is a hazard
during harvest. Building roads on the contour and properly
managing the woodiand during cutting help to control ero-
sion and overcome the equipment limitation. After harvest,
replanting is needed. Seedling mortality is severe in most
years. Planting more trees than are needed can compen-
sate for seedling mortality, but thinning may be needed
later.

This soil is suitable for camp and picnic areas and paths
and trails. Careful management is needed to control ero-
sion. The plant cover is usually too sparse on this sandy
soil to withstand the heavy foot traffic in recreation areas.
Wood chips can be added in areas where foot traffic is
heavy, and topsoil can be added to provide a better
medium for grass grown as cover. Snowmobile trails are
easily established, but they are subject to erosion be-
cause of the lack of enough plant cover. The wooded
areas provide cover for wildlife.

The slope, the droughtiness, and the caving of cutbanks
limit building site development. Onsite investigation is
needed. Shaping the land and building roads and streets
on the contour reduce the slope and the erosion hazard.
Frequent watering of lawns is needed unless loamy top-
soil is added. Shoring walls can keep cutbanks from
caving.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water.

Capability subclass Vlis; Michigan management group
5.7a.

GyD—Grayling sand, 18 to 35 percent slopes. This
excessively drained, hilly and steep soil is on uplands.
Individual areas are irregular in shape and range from 10
to 200 acres in size.

SOIL SURVEY

Typically, the surface layer is dark grayish brown sand
about 2 inches thick. The subsoil is about 21 inches of
yellowish brown, very friable sand. The substratum to a
depth of about 60 inches is light yellowish brown, loose
sand. In places the lower part of the substratum has thin
bands of loamy sand.

Included with this soil in mapping are small areas of the
excessively drained Rubicon soil throughout the unit and
the moderately well drained Croswell soil in shaliow de-
pressions and drainageways. Each of these included soils
makes up about 5 percent of the unit. Available water
capacity is higher in the Rubicon soil than in the Grayling
soil.

Permeability is very rapid in the Grayling soil, runoff is
slow, and available water capacity is very low. The soil is
extremely droughty.

Most areas support jack pine and assorted oaks. This
soil has poor potential for cultivated crops, pasture, wood-
land, wildlife habitat, recreation uses, and most engineer-
ing uses.

Cultivated crops and pasture grasses are not grown
because this soil is hilly and steep and very droughty.
Pastures produce very little forage.

This soil is suitable for woodland, but tree growth is
limited by the droughtiness. As a result of the slope, the
use of equipment is limited and erosion is a hazard during
harvest. Building roads on the contour and properly man-
aging the woodland during cutting help to control erosion
and overcome the equipment limitation. After harvest, re-
planting is needed. Seedling mortality is severe in most
years. Planting more trees than are needed can compen-
sate for seedling mortality, but thinning may be needed
later.

This soil is suitable for paths and trails. Careful manage-
ment is needed to control erosion. The plant cover is
usually too sparse on this sandy soil to withstand the
heavy traffic in most recreation areas. Wood chips can be
added in areas where traffic is heavy, and topsoil can be
added to provide a better medium for grass grown as
cover. Snowmobile trails are easily established (fig. 11),
but they are subject to erosion because of the lack of
enough plant cover. The wooded areas provide cover for
wildlife.

The slope is a severe limitation if this soil is used as a
site for buildings or waste disposal systems.

Capability subclass Vlls; Michigan management group
5.7a.

Hs—Histosols, ponded. This map unit consists of very
poorly drained, nearly level soils in depressional areas.
The soils are subject to frequent fiooding for long periods.
Individual areas are irregular in shape and range from 2 to
320 acres in size.

Typically, the muck ranges from 16 inches to more than
6 feet in thickness. The substratum ranges from sand .to.
clay loam.
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These soils are usually covered with water the year
round. The depth of the water ranges from a few inches
to 2 or 3 feet.

In most areas these soils support cattails, reeds, and
other water-tolerant grasses and shrubs. Dead trees are
common in some areas. The potential for wetland wildlife
habitat is good. The potential for cultivated crops, pasture,
woodland, recreation uses, and engineering uses is poor.

Cultivated crops and pasture grasses cannot be grown
because of the instability of the soils and the lack of
drainage outlets. Most trees cannot grow on these soils
because the water table is too high. Building site develop-
ment and recreation uses are not feasible because the
high water table is too high and the soils are unstable.
The soils provide excellent habitat for wetland wildlife.
Deep fish ponds can be dug, but gentle side slopes are
needed to prevent caving and sloughing.

Capability subclass Vlllw; not assigned to a Michigan
management group.

IlkA—losco-Kawkawlin complex, 0 to 3 percent
slopes. This map unit consists of somewhat poorly
drained, nearly level and gently undulating soils in nearly
flat areas and on very gentie knolls. Individual areas are
irregular in shape and range from 10 to 80 acres in size.
They are 50 to 60 percent losco soil and 30 to 40 percent
Kawkawlin soil. The losco soil is on the very gentle knolls,
and the Kawkawlin soil is in the nearly flat areas. The two
soils are so intricately mixed or are in areas so small that
mapping them separately is not practical.

Typically, the losco soil has a surface layer of very dark
grayish brown loamy sand about 6 inches thick. The sub-
surface layer is grayish brown, mottled sand about 3
inches thick. Below this is a mottled subsoil about 51
inches thick. The upper part is dark brown, friable loamy
sand; the next part is brown, loose sand; and the lower
part to a depth of about 60 inches is brown, firm silty clay
loam.

Typically, the Kawkawlin soil has a surface layer of very
dark grayish brown sandy loam about 9 inches thick. The
subsurface layer is dark brown, mottled sandy loam about
6 inches thick. Below this is a mottled, firm subsoil about
26 inches thick. The upper part is dark brown clay loam,
and the lower part is brown silty clay loam. The substra-
tum to a depth of about 60 inches is brown, calcareous
silty clay loam.

Included with these soils in mapping are small areas of
the well drained and moderately well drained Menominee
and the poorly drained and very poorly drained Brevort
and Sims soils, which make up 10 to 15 percent of the
unit. The Menominee soil is on the higher knolis. The
Brevort and Sims soils are in the more depressed areas.

Permeability is rapid in the sandy upper part of the
losco soil and moderately slow in the loamy lower part. It
is moderately slow in the Kawkawlin soil. Available water
capacity is moderate in the losco soil and high in the
Kawkawlin soil. Runoff is slow on both soils. The shrink-
swell potential is moderate in .both soils, either in the
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subsoil or in the substratum. In undrained areas of both
soils, the seasonal high water table is within 1 foot to 2
feet of the surface during the period November through
May.

These soils are commonly used for pasture or woodland
and in a few areas are cultivated. They have good poten-
tial for pasture and woodland wildlife habitat. They have
fair potential for cultivated crops and woodland, fair to
poor potential for recreation uses, and poor potential for
most engineering uses.

Drained areas are suitable for cultivated crops. In many
areas locating drainage outiets is difficult. Wet depres-
sions hinder machinery and delay planting. In undrained
areas the soils warm up more slowly in spring because of
the seasonal high water table. Soil blowing is a hazard if
the soils are drained. Windbreaks, cover crops, and strip-
cropping help to reduce the risk of soil blowing.

These soils are suited to pasture. Many of the small
depressed areas are ponded in the spring. Overgrazing or
grazing when the soils are too wet results in surface
compaction, puddling, and a susceptibility to soil blowing.
Proper stocking rates, rotation grazing or strip grazing,
timely deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

These soils are suitable for woodland. After harvest, the
trees usually regenerate without replanting. Regrowth is
slow at first because of plant competition and seedling
mortality. Spruce seedlings can be planted in the open
areas if necessary.

The seasonal high water table in both soils and the
sandy surface layer in the losco soil limit recreation uses.
Locating drainage outlets is difficult. Frequent watering of
grass helps to control droughtiness. Snowmobile trails are
easily established and maintained. Deep and shallow
ponds can be dug, but they fill up slowly. Wooded areas
serve as excellent habitat for wildlife.

Building site development is limited by the seasonal
high water table. Also, the moderate shrink-swell potential
is a problem. The water table can be lowered by tiling or
by digging ditches. On sites for local roads and streets,
the shrinking and swelling can be controlied by replacing
or covering the upper layer of the soil with suitable base
material. On sites for dwellings and small buildings without
basements, it can be controlled by backfilling around foun-
dations with suitable material and by providing drainage
around the foundations.

The seasonal high water table and the moderately slow
permeability limit these soils as sites for waste disposal
systems. If available, commercial sewers should be used.

Capability subclass Illw; Michigan management group
4/2b, 1.5b,

KwB—Kawkawlin loam, 0 to 4 percent slopes. This
somewhat poorly drained, nearly level and gently undulat-
ing soil is on slight rises and low knolls. Individual areas
are irregular in shape and range from 3 to 160 acres in
size.
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Typically, the surface layer is very dark gray loam about
6 inches thick. The subsoil is about 18 inches thick. The
upper part is light brownish gray, friable loam and brown,
firm silty clay loam, and the lower part is dark brown,
mottled, firm silty clay loam. The substratum to a depth of
about 60 inches is grayish brown, mottled, calcareous silty
clay loam.

Included with this soil in mapping are small areas of the
well drained and moderately well drained Nester soil on
the higher knolls, the somewhat poorly drained sandy
losco soil on slight rises, and the poorly drained and very
poorly drained Sims soil in drainageways and shallow de-
pressions. Each of these included soils makes up about 5
percent of the unit.

Permeability is moderately slow in the Kawkawlin soil,
runoff is slow, and available water capacity is high. The
shrink-swell potential is moderate below the surface layer.
In undrained areas the seasonal high water table is within
1 foot to 2 feet of the surface during the period October
through May. The surface layer is friable and can be
easily tilled. It tends to crust or puddle, however, after
hard rains or when the soil is wet.

Most areas are cultivated or pastured. This soil has
good potential for cultivated crops, pasture, and woodland
and as habitat for upland wildlife. it has fair to poor poten-
tial for recreation uses and poor potential for engineering
uses.

Cultivated crops, such as corn, oats, and wheat, are
commonly grown in drained areas. Some areas where
locating drainage outlets is difficult remain undrained. In
these areas wet depressions hinder machinery, delay
planting, and reduce productivity. The soil puddles and
crusts if it is tilled when wet. Also, it warms up in spring
more slowly than sandy soils.

Undrained areas commonly are pastured. Grazing when
the soil is too wet causes surface compaction and poor
tilth. Timely deferment of grazing and restricted use during
wet periods keeps the pasture and the soil in good condi-
tion.

Trees are suited to this soil. They should be harvested
during winter. After harvest, they usually regenerate with-
out replanting. Plant competition is moderate, and the
stand can be thinned if necessary.

This soil is suitable for most recreation uses if it is
drained. Wetness is a limitation after heavy rains. Deep or
shallow ponds can be dug, but they fill up slowly. Open
and wooded areas provide excellent habitat for wildlife.

Building site development is limited by the seasonal
high water table, the shrink-swell potential, and low
strength. Also, frost action is a problem if local roads and
streets are built on this soil. It can be reduced by replac-
ing or covering the upper layer of the soil with suitable
base material. The adverse effects of shrinking and swell-
ing can be reduced by constructing dwellings and small
buildings without basements, by designing foundations
and footings to prevent structural damage, by backfilling
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around foundations with suitable material, and by provid-
ing drainage around foundations.

The seasonal high water table and the moderately slow
permeability limit this soil as a site for sanitary facilities. f
possible, these facilities should be connected to commer-
cial sewers and treatment facilities.

Capability subclass llw; Michigan management group
1.5b.

Lg—Loxley and Greenwood mucky peats. This map
unit consists of very poorly drained, nearly level soils in
broad, flat or depressional areas. These soils are subject
to frequent flooding for long periods. Individual areas are
irregular in shape and range from 3 to 200 acres in size.
They are 20 to 90 percent Loxley soil and 0 to 70 percent
Greenwood soil. The two soils make up about 90 percent
of the unit. They are used and managed so similarly that
mapping them separately is not practical.

Typically, the upper tiers of the Loxley soil are dark
reddish brown, partly decomposed muck. The lower tiers
to a depth of about 60 inches are dark reddish brown,
well decomposed muck.

Typically, the upper 6 inches of the Greenwood soil is
dark brown sphagnum moss roots. The lower tiers to a
depth of about 60 inches are dark brown to very dark
brown, partly decomposed, acid muck.

Included with these soils in mapping are small areas of
the very poorly drained Markey soil, generally on the
edges of the unit. This soil makes up about 10 percent of
the unit. It is a shallow muck that is underlain with sand.

Permeability is moderately slow to moderately rapid in
the Loxley soil and moderate or moderately rapid in the
Greenwood soil. Runoff is very slow on both soils, and
available water capacity is high. Both soils have a season-
al high water table that is at the surface during the period
November through May.

Most areas are in leatherleaf and wild huckleberry bogs.
These soils have good potential for wetland wildlife habi-
tat. They have poor potential for cultivated crops, pasture,
woodland, and recreation and engineering uses.

Cultivated crops and pasture grasses are not grown
because of the instability of the soils and the lack of
drainage outlets. Also, the soils are too acid for most
crops. Most areas remain undrained. As a result, the soils
are too unstable to support equipment and livestock.

Recreation uses generally are not practical because of
the seasonal high water table and the instability of the
soils. Wetland wildlife habitat can be enhanced by digging
shallow ponds. If deep fish ponds are dug, gentie side
slopes are needed to prevent caving and sloughing.

Building site development is not practical on these soils.
The seasonal high water table and the instability of the
soils are too difficult to overcome.

Capability subclass Vlllw; Michigan management group
Mc-a.

Lu—Lupton muck. This very poorly drained, nearly
level soil is in depressional areas. It is subject to frequent
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flooding for long periods. Individual areas are irregular in
shape and range from 4 to 640 acres in size.

Typically, the upper tiers of this soil are black, well
decomposed muck about 50 inches thick. The bottom tier
to a depth of about 60 inches is very dark brown, well
decomposed muck.

Included with this soil in mapping are small areas of the
somewhat poorly drained sandy Au Gres soil on slight
rises and the very poorly drained Markey and Rondeau
soils, generally on the edges of the unit. The Au Gres soil
makes up about 5 percent of the unit and the Markey and
Rondeau soils 10 percent. The Markey soil is a shallow
muck that is underlain with sand and the Rondeau soil a
shallow muck that is underlain with marl.

Permeability is moderately slow to moderately rapid in
the Lupton soil, runoff is very slow, and available water
capacity is high. The seasonal high water table is at the
surface during the period September through May.

Most areas are wooded or covered with bushes. This
soil has good potential for wetland wildlife habitat. It has
poor potential for cultivated crops, pasture, woodland, and
recreation and engineering uses.

Cultivated crops and pasture grasses are seldom grown
because of the instability of the soil and the lack of drain-
age outlets. Most areas remain undrained. As a result, the
soil is too unstable to support equipment and livestock.

Most areas are suitable as woodland. Northern white-
cedar, black spruce, balsam fir, tamarack, and quaking
aspen are the most common trees. The trees grow slowly
because of the seasonal high water table. They are sus-
ceptible to windthrow because of the wetness and insta-
bility of the soil. They should be harvested during the
winter, when the ground is frozen. Most of the trees are
suitable for pulpwood. Some small saplings should be left
after the trees are harvested because plant competition
and seedling mortality are severe. Planting seedlings is
very difficult because the soil usually is too wet.

This soil is not suitable for most recreation uses be-
cause of the seasonal high water table and the instability.
Snowmobile trails can be established if suitable fill materi-
al is provided. Wetland wildlife habitat can be enhanced
by digging shallow ponds. If deep fish ponds are dug,
gentle side slopes are needed to prevent caving and
sloughing.

Building site development is not practical on this soil.
Overcoming the limitations, chiefly the seasonal high
water table and the instability, is too costly.

Capability subclass Vw; Michigan management group
Mc.

MaB—Mancelona loamy sand, 0 to 6 percent slopes.
This somewhat excessively drained, nearly level and
gently undulating soil is in flat areas and on some slight
rises and low knolls. Individual areas are irregular in shape
and range from 3 to 200 acres in size.

Typically, the surface layer is black loamy sand about 3
inches thick. The subsurface layer is grayish brown gravel-
ly loamy sand about 2 inches thick. Below this is a very
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friable subsoil about 22 inches thick. The upper part is
dark brown to brown gravelly loamy sand, the next part is
dark brown gravelly sandy loam, and the lower part is
dark yellowish brown gravelly loamy sand. The substratum
to a depth of about 60 inches is light yellowish brown,
calcareous sand and gravel.

Included with this soil in mapping are small areas of the
somewhat poorly drained Au Gres and Gladwin soils in
shallow depressions and drainageways. These soils make
up about 5 to 10 percent of the unit.

Permeability is moderately rapid in the Mancelona soil,
runoff is slow, and available water capacity is low.

This soil is used for pasture, woodland, and cropland. It
has good potential for pasture, woodland, building site
development, and recreation uses. It has fair potential for
cultivated crops and upland wildlife habitat.

Cultivated crops are grown in many areas. This soil is
droughty during the summer, and crops lack sufficient
moisture unless rainfall is adequate. Irrigation can signifi-
cantly improve productivity. Soil blowing and erosion are
hazards, but they can be controlled by stripcropping,
cover crops, and windbreaks.

This soil is suitable for pasture. Pasture grasses grow
well early in spring, but the pasture tends to dry up during
the summer. Overgrazing results in pasture depletion and
susceptibility to soil blowing. Rotation grazing or strip graz-
ing is needed.

This soil is suitable for woodland. Pine and hardwoods
grow rapidly. The trees are usually cut for pulpwood. After
harvest, aspen trees usually regenerate without replanting.
Pine seedlings should be planted in the areas of other
harvested trees. Seedling mortality is moderate in most
years because of the droughtiness of the soil and the
plant competition. Plow planting seedlings in furrows re-
duces the plant competition. Planting more trees than are
needed can compensate for seedling mortality, but thin-
ning may be needed later.

This soil is suitable for recreation uses. Careful manage-
ment is needed because the sandy upper part of the soil
is droughty. The grass cover is usually not dense enough
to withstand the heavy foot traffic in most recreation
areas. Wood chips can be added where foot traffic is
heavy, and topsoil can be added to provide a better
medium for grass grown as cover. Playgrounds generally
can be established in the less sloping areas. Snowmobile
trails are easily established and maintained. The open and
wooded areas provide fair habitat for wildlife.

This soil is suitable for building site development. Wall
shoring is needed to keep cutbanks in excavations from
caving. Frequent watering of lawns is needed unless
loamy topsoil is added.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water because permeabil-
ity is moderately rapid. Sewage lagoons generally are un-
suited unless a blanket of impervious material can be
provided to prevent seepage.
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Capability subclass llls; Michigan management group
4a.

MaC-—Mancelona loamy sand, 6 to 12 percent
slopes. This somewhat excessively drained, gently rolling
soil is on knolls. Individual areas are irregular in shape
and range from 3 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loamy sand about 2 inches thick. The subsurface layer is
grayish brown loamy sand about 2 inches thick. Below this
is a dark yellowish brown, very friable subsoil about 26
inches thick. The upper part is loamy sand, and the lower
part is gravelly sandy loam. The substratum to a depth of
about 60 inches is light yellowish brown, calcareous sand
and gravel.

Included with this soil in mapping are small areas of the
somewhat poorly drained Gladwin soil in depressions and
drainageways and the well drained Menominee soil
throughout the unit. Each of these included soils makes
up about 5 percent of the unit. The Menominee soil has a
clay loam subsoil 20 to 38 inches from the surface.

Permeability is moderately rapid in the Mancelona soil,
runoff is slow, and available water capacity is low.

This soil is used for woodland, pasture and cropland. It
has good potential for pasture and woodland and fair
potential for cultivated crops, upland wildlife habitat, most
recreation uses, and building site development.

Cultivated crops are grown in many areas. This soil is
droughty during the summer. Small grain is better suited
than other crops because it normally matures before the
amount of available water becomes limited. Plowing under
cover crops, green manure crops, crop residue, and
manure conserves soil moisture. Soil blowing and erosion
can be controlled by cover crops, stripcropping, wind-
breaks, grassed waterways, and minimum tillage or no-till
planting.

This soil is suitable for pasture. Pasture grasses grow
well early in spring, but the lack of soil moisture in the dry
summer months retards their growth. Overgrazing results
in pasture depletion and a susceptibility to soil blowing
and erosion. Rotation grazing or strip grazing is needed.

The soil is suitable for woodland. Pine and hardwoods
grow rapidly. The trees are usually cut for pulpwood. After
harvest, aspen trees usually regenerate without replanting.
Pine seedlings should be planted in the areas of other
harvested trees. Seedling mortality is moderate in most
years because of the droughtiness and the plant competi-
tion. Plow planting seedlings in furrows reduces the plant
competition. Planting more trees than are needed can
compensate for seedling mortality, but thinning may be
needed later.

This soil is suitable for paths and trails. Careful manage-
ment is needed to control erosion. The grass cover is
usually not dense enough to withstand the heavy foot
traffic in most recreation areas. Wood chips can be added
in areas where foot traffic is heavy, and topsoil can be
added to provide a better medium for grass grown as
cover. Snowmobile trails are easily established, but they
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are susceptible to erosion. The open and wooded areas
provide fair habitat for wildlife.

This soil is suitable for building site development, but
the slope, the droughtiness, and the caving of cutbanks
are limitations. Shaping the land and building roads and
streets on the contour help to overcome the limitation
imposed by slope. Frequent watering of lawns is needed
unless loamy topsoil is added. Shoring walls can keep
cutbanks from caving.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water.

Capability subclass llle; Michigan management group
4a.

Mb—Markey muck. This very poorly drained, nearly
level soil is in depressional areas. It is subject to frequent
flooding for long periods. Individual areas are irregular in
shape and range from 3 to 400 acres in size.

Typically, the organic tiers of this soil are very dark
brown and very dark grayish brown, well decomposed
muck about 32 inches thick. The substratum to a depth of
about 60 inches is gray sand.

Included with this soil in mapping are small areas of the
very poorly drained Lupton and poorly drained and very
poorly drained Roscommon soils. The Lupton soil is a
deep muck, and the Roscommon soil is deep and sandy.
The Lupton soil generally is in the middle of the mapped
areas, and the Roscommon soil is on the edges. The
Lupton soil makes up about 10 percent of the unit and the
Roscommon soil 5 percent.

Permeability is moderately slow in the Markey soil,
runoff is very slow, and available water capacity is high.
The seasonal high water table is at the surface during the
period November through June.

Most areas are wooded or covered with marsh grass
(fig. 12). This soil has good potential for wetland wildlife
habitat. It has poor potential for cultivated crops, pasture,
woodland, and recreation and engineering uses.

Cultivated crops and pasture grasses are seldom grown
because of the instability of the soil and the lack of drain-
age outlets. Most areas remain undrained. As a result, the
soil is too unstable to support equipment and livestock.

This soil is suitable for woodland. Northern white-cedar,
black spruce, balsam fir, tamarack, black ash, and quaking
aspen are the most common trees. The trees grow slowly
because of the seasonal high water table. They are sus-
ceptible to windthrow because the soil is wet and unsta-
ble. They should be harvested during the winter, when the
ground is frozen. Most of the trees are suitable for pulp-
wood. Some small saplings should be left after the trees
are harvested because of plant competition and seedling
mortality. Planting seedlings is very difficult because the
soil usually is too wet.

Recreation uses generally are not practical because of
the seasonal high water table and the instability of the
soil. Snowmobile trails can be built if suitable fill material
is provided. Wetland wildlife habitat can be enhanced by
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digging shallow ponds. If deep fish ponds are dug, gentle
side slopes are needed to prevent caving and sloughing.

Building site development is not practical. Overcoming
the seasonal high water table and the instability of the soil
is too difficult. Special assistance from engineers is
needed before roads are built.

Capability subclass Viw; Michigan management group
M/4c.

McB—McBride sandy loam, 2 to 6 percent slopes.
This moderately well drained, gently undulating soil is on
slight rises and low knolls. Individual areas are irregular in
shape and range from 4 to 120 acres in size.

Typically, the surface layer is black sandy loam about 3
inches thick. The subsurface layer is grayish brown sandy
loam about 3 inches thick. The subsoil is about 49 inches
thick. The upper part is dark brown, very friable sandy
loam; the next part is brown and dark yellowish brown,
brittle loamy sand; and the lower part is dark brown, firm
sandy clay loam. The substratum to a depth of about 60
inches is dark brown sandy loam.

Included with this soil in mapping are small areas of the
well drained Montcalm soil on the higher rises and the
well drained and moderately well drained Menominee and
Nester soils throughout the unit. The Montcalm soil makes
up 5 to 10 percent of the unit and the Menominee and
Nester soils about 5 percent. The deep sandy Montcalm
soil has sandy loam bands in the subsoil. The sandy
Menominee soil has clay loam in the lower part of the
subsoil. The Nester soil has a finer textured subsoil than
the McBride soil.

Permeability is moderately rapid above the brittle layer
of loamy sand in the McBride soil and slow in the brittle
layer. Runoff is medium, and available water capacity is
low. The brittle layer, at a depth of about 15 inches,
restricts roots. The water table is perched above the brit-
tle layer during the period November through April. The
surface layer is very friable and can be easily tilled.

Most areas are wooded, commonly with sugar maple,
red oak, quaking aspen, and red maple. This soil has
good potential for pasture, woodland, and recreation uses.
it has fair potential for cultivated crops and openland
wildlife habitat and fair to poor potential for engineering
uses.

Cultivated crops are suited to this soil, but they are
seldom grown. Planting is delayed because of seasonally
wet depressions that usually are dry by the summer. In
some areas where only a few wet depressions are evi-
dent, crops can be planted on time. The shallow root
zone can significantly reduce productivity in dry years.

Open areas are pastured. Many wet depressions are in
most pastures, and cobbles are on the surface in a few
areas. The wet depressions usually dry up during the
summer. Grazing when the soil is too wet causes surface
compaction and poor tilth. Timely deferment of grazing
and restricted use during wet periods keep the pasture
and the soil in good condition.
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Most areas are used for woodland. The trees are sub-
ject to windthrow because of the shallow root zone. They
can be harvested at any time of the year. After harvest,
they regenerate without replanting. Regrowth is slow at
first because of plant competition and seedling mortality.
Spruce seedlings can be planted in the open areas if
necessary.

This soil is suitable for picnic areas and paths and trails.
Camp areas and playgrounds are limited by the slow per-
meability of the subsoil. Wetness is a limitation after heavy
rains. Playgrounds generally can be established in the
less sloping areas if the land is shaped. Open areas
provide fair habitat for wildlife.

Building site development is severely limited by the
perched water table. Also, frost action is a limitation if
roads and streets are built on this soil. It can be reduced
by replacing or covering the upper layer of the soil with
suitable base material. Single dwellings can be built on
the included well drained Montcalm soil.

Septic tank absorption fields do not function properly
because of the slow permeability in the subsoil and the
perched water table. If possible, sanitary facilities should
be connected to commercial sewers and treatment facili-
ties.

Capability subclass ile; Michigan management group 3a.

McC—McBride sandy loam, 6 to 12 percent slopes.
This moderately well drained, gently rolling soil is on
knolls. Individual areas are irregular in shape and range
from 4 to 60 acres in size.

Typically, the surface layer is very dark brown sandy
loam about 3 inches thick. The subsurface layer is light
brownish gray loamy sand about 2 inches thick. The sub-
soil is about 47 inches thick. The upper part is dark
brown, very friable sandy loam; the next part is pale
brown, brittle loamy sand; and the lower part is brown,
friable sandy clay loam. The substratum to a depth of
about 60 inches is yellowish brown, calcareous sandy
loam.

Included with this soil in mapping are small areas of the
well drained Montcalm and Menominee soils, which are
throughout the unit. The Montcalm soil makes up about
10 percent of the unit and the Menominee soil 5 percent.
The Montcalm soil is deep and sandy and has sandy loam
bands. The Menominee soil has sandy material in the
upper part of the subsoil and clay loam in the lower part.

Permeability is moderately rapid above the brittle layer
in the McBride soil and slow in the brittle layer. Runoff is
medium, and available water capacity is low. The brittle
layer restricts roots. The water table is perched above the
brittle layer during the period November through April. The
surface layer is very friable and can be easily tilled.

Most areas are wooded, commonly with sugar maple,
red oak, and quaking aspen. This soil has good potential
for pasture and woodland. It has fair potential for cultivat-
ed crops, openland wildlife habitat, and most recreation
uses. It has fair to poor potential for engineering uses.
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Cultivated crops are suited to this soil, but they are
seldom grown. Planting is delayed because of seasonally
wet depressions that usually are dry by the summer. The
shallow root zone can significantly reduce productivity in
dry years. Erosion is a hazard. Stripcropping, cover crops,
grassed waterways, and minimum tillage or no-till planting
reduce the risk of erosion.

This soil is suitable for pasture. Many seasonally wet
depressions are in most pastures. They usually are dry
during the summer. Grazing when the soil is too wet
causes surface compaction and poor tilth. Timely defer-
ment of grazing and restricted use during wet periods
keep the pasture and the soil in good condition.

This soil is suitable for woodland. The trees are subject
to windthrow because of the shallow root zone. They can
be harvested at any time of the year. After harvest, they
" regenerate without replanting. Regrowth is slow at first
because plant competition and seedling mortality are
moderate. Spruce seedlings can be planted in the open
areas if necessary.

Some recreation uses are suitable on this soil. Most are
limited by the slope. Paths and trails can be laid out with
little difficulty. Land shaping can correct the slope in some
areas. Roads and trails should be built on the contour if
possible to limit erosion. Snowmobile trails are easily es-
tablished and maintained. Open areas provide fair habitat
for wildlife.

Building site development is limited by the perched
water table, the slope, and frost action. The slope can be
reduced by shaping the land and by building roads or
streets on the contour. Frost action on roads and streets
can be reduced by replacing or covering the upper layer
of the soil with suitable base material. Single dwellings
can be built on the included well drained Montcalm soil.

Septic tank absorption fields do not function properly
because of the perched water table and the slow perme-
ability in the subsoil. If possible, sanitary facilities should
be connected to commercial sewers and treatment facili-
ties.

Capability subclass llle; Michigan management group
3a.

MeB—Melita sand, 0 to 6 percent slopes. This some-
what excessively drained, nearly level and gently undulat-
ing soil is in flat areas and on slight rises. Individual areas
are irregular in shape and range from 3 to 80 acres in
size.

Typically, the surface layer is very dark brown sand
about 2 inches thick. The subsurface layer is grayish
brown sand about 3 inches thick. The subsoil is about 52
inches thick. The upper 48 inches is dark brown to yellow-
ish brown, very friable and loose sand, and the lower 4
inches is brown, mottled clay loam. The substratum to a
depth of about 60 inches is brown, mottled, calcareous
clay loam. In places a thin layer of sand and gravel over-
lies the clay loam part of the subsoil. In a few places the
substratum is within a depth of 40 inches.
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Included with this soil in mapping are small areas of the
somewhat excessively drained Graycalm and well drained
Montcalm soils, which are throughout the unit. These soils
make up 10 to 15 percent of the unit. They are deep
sandy soils that have bands of loamy sand or sandy loam
in the subsoil.

Permeability is rapid in the sandy upper part of the
Melita soil and moderately slow in the loamy lower part.
Runoff is slow, and available water capacity is low. The
shrink-swell potential is moderate in the substratum.

Most areas are wooded, commonly with sugar maple,
quaking aspen, red pine, and red maple. This soil has
good potential for pasture, woodland, building site devel-
opment, and recreation uses. It has fair potential for culti-
vated crops and poor potential for wildlife habitat.

Cultivated crops are seldom grown because the soil is
droughty. If the soil is cultivated, soil blowing is a hazard.
Many areas could be irrigated and if properly managed
could be more productive. Plowing under cover crops,
green manure crops, crop residue, and manure conserves
a little more soil moisture. Cover crops, stripcropping, and
windbreaks are effective in controlling soil blowing.

This soil is suitable for pasture. Pasture grasses grow
well early in spring, but the pasture tends to dry up in
summer. Overgrazing, especially in the summer, causes
pasture depletion and a susceptibility to soil blowing. Ro-
tation grazing or strip grazing is needed.

This soil is suitable for woodland, but tree growth is
limited by the low available water capacity. Pine and hard-
woods are common. The trees are usually cut for pulp-
wood. After harvest, pine seedlings can be planted. Seed-
ling mortality is severe in most years because of droughti-
ness and plant competition. Planting more trees than are
needed can compensate for seedling mortality, but thin-
ning may be needed later. Planting trees in plow furrows
reduces plant competition.

Recreation uses are suitable, but careful management
of this droughty sandy soil is needed. The grass cover is
usually not dense enough to withstand the heavy foot
traffic in most recreation areas. Wood chips can be added
in areas where foot traffic is heavy, and topsoil can be
added to provide a better medium for grass grown as
cover. Playgrounds generally can be established in the
less sloping areas. Snowmobile trails are easily estab-
lished and maintained. The wooded areas provide cover
for wildlife.

This soil is suitable for building site development, but
the droughtiness and the caving of cutbanks are limita-
tions. Frequent watering of lawns is needed unless loamy
topsoil is added. Wall shoring can keep cutbanks from
caving. Sewage lagoons are generally unsuited unless a
blanket of impervious material from the substratum can be
placed on the side walls.

Capability subclass IVs; Michigan management group 5/
2a.

MnB—Menominee loamy sand, 0 to 6 percent
slopes. This moderately well drained, nearly level and
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gently undulating soil is in flat areas and on slight rises.
Individual areas are irregular in shape and range from 5 to
40 acres in size.

Typically, the surface layer is very dark brown loamy
sand about 4 inches thick. The subsurface layer is pinkish
gray sand about 7 inches thick. The subsoil is about 35
inches thick. The upper part is reddish brown and yellow-
ish brown, friable loamy sand; the next part is a mixture of
strong brown and pale brown, friable sandy loam and
brown and reddish brown, firm clay loam; and the lower
part is dark brown, mottled, firm clay loam. The substra-
tum to a depth of about 64 inches is light brown, mottled,
calcareous clay loam. In a few places the sandy upper
part of the subsoil extends to a depth of more than 40
inches.

Included with this soil in mapping are small areas of the
well drained and moderately well drained loamy Nester
soil on knolls, the somewhat excessively drained Mance-
lona and well drained Montcalm soils throughout the unit,
and the somewhat poorly drained Kawkawlin and losco
soils in drainageways and shallow depressions. The
Nester soil makes up about 5 percent of the unit, the
Mancelona and Montcalm soils 5 percent, and the Kaw-
kawlin and losco soils 5 percent. The Mancelona soil has
a sand and gravel substratum 20 to 40 inches from the
surface. The Montcalm soil is deep and sandy and has
sandy loam bands in the subsoil.

Permeability is rapid in the sandy upper part of the
Menominee soil and moderately slow in the loamy lower
part. Runoff is slow, and available water capacity is mod-
erate. The shrink-swell potential is moderate in the sub-
stratum. The surface layer is very friable and can be easily
tilled throughout a wide range in moisture content.

Most areas are pastured or wooded. A few are cultivat-

ed. This soil has good potential for pasture, woodland,
and recreation uses. It has fair potential for cultivated
crops and building site development and as habitat for
woodland and openland wildlife.

This soil is suitable for cultivated crops. It lacks availa-
ble water during the dry summer months. Many areas
could be irrigated and if properly managed could be more
productive. The soil is easy to work. Excessive tillage
increases the hazards of soil blowing and erosion. Drain-
age is needed in some scattered wet depressions and
drainageways. Plowing under cover crops, green manure
crops, crop residue, and manure conserves the available
water. Stripcropping, cover crops, grassed waterways, and
minimum tillage help to control soil blowing and erosion.
Windbreaks also control soil blowing. Contour strips in
places control erosion.

This soil is suited to pasture. Pasture grasses grow well
early in the season, but the lack of soil moisture in the dry
summer months retards growth. Overgrazing results in a
susceptibility to erosion and soil blowing. Rotation grazing
and strip grazing are effective in controlling erosion and
soil blowing.
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This soil is suitable for woodland. The trees can be
harvested at any time of the year. After harvest, they
usually regenerate without replanting. The regrowth is
slow at first because plant competition and seedling mor-
tality are moderate. Pine seedlings can be planted if they
are needed in the open areas.

Most recreation uses are suitable, but careful manage-
ment is needed to control droughtiness and erosion. The
grass cover is usually too sparse to withstand the heavy
traffic in most recreation areas. Wood chips can be added
in areas where traffic is heavy, and topsoil can be added
to provide a better medium for grass grown as cover.
Playgrounds generally can be established in the less slop-
ing areas. Snowmobile trails are easily established and
maintained. The open and wooded areas serve as fair
habitat for wildlife.

Building site development is limited by the droughtiness
and the shrink-swell potential and low strength in the
substratum. The shrinking and swelling can be controlied
by constructing dwellings and small buildings without
basements, by backfilling around foundations with suitable
material, and by providing drainage around foundations.
Frequent watering of lawns is needed in midsummer
unless loam topsoil is added. ,

The moderately slow permeability limits this soil as a
septic tank absorption field. If possible, sanitary facilities
should be connected to commercial sewers and treatment
facilities. The soil generally is suited to sewage lagoons.
The included Montcalm and Mancelona soils are suitable
as septic tank absorption fields.

Capability subclass llls; Michigan management group 4/
2a. ,

MnC—Menominee loamy sand, 6 to 12 percent
slopes. This well drained, gently rolling soil is on knolls.
Individual areas are irregular in shape and range from 5 to
30 acres in size. ‘

Typically, the surface layer is black loamy sand about 3
inches thick. The subsurface layer is brown sand about 3
inches thick. The subsoil is about 38 inches thick. The
upper part is dark brown, very friable sand; the next part is
yellowish brown, friable loamy sand; and the lower part is
dark brown, firm clay loam. The substratum to a depth of
about 60 inches is dark yellowish brown, calcareous clay
loam. In a few places the surface layer and the upper part
of the subsoil are sandy loam.

Included with this soil in mapping are small areas of the
well drained loamy Nester soil on knolls, the well drained
Montcalm soil throughout the unit, and the somewnhat
poorly drained Kawkawlin and losco soils in drainageways
and shallow depressions. The Nester soil makes up 5
percent of the unit, the Montcalm soil 5 percent, and the
Kawkawiin and losco soils 5 percent. The Montcalm soil is
deep and sandy and has sandy loam bands in the subsoil.

Permeability is rapid in the sandy upper part of the
Menominee soil and moderately slow in the loamy lower
part. Runoff is medium, and available water capacity is
moderate. The shrink-swell potential is moderate in the
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substratum. The surface layer is very friable and can be
easily tilled throughout a wide range in moisture content.

Most areas are pastured or wooded. A few are cultivat-
ed. This soil has good potential for pasture and woodland.
It has fair potential for cultivated crops, building site devel-
opment, and most recreation uses and as habitat for
woodland and openland wildlife.

This soil is suitable for cultivated crops. It lacks availa-
ble water during the dry summer months. It is easy to
work. Excessive tillage increases the hazards of soil blow-
ing and erosion. Drainage is needed in some of the scat-
tered wet depressions and drainageways. Plowing under
cover crops, green manure crops, crop residue, and
manure conserves available water. Stripcropping, cover
crops, grassed waterways, and minimum tillage help to
reduce the risks of soil blowing and erosion. Windbreaks
also reduce the risk of soil blowing. Contour strips in
places reduce the risk of erosion.

This soil is suitable for pasture. Pasture grasses grow
well early in the season, but the lack of soil moisture in
the dry summer months retards growth. Overgrazing re-
sults in susceptibility to erosion and soil blowing. Rotation
grazing and strip grazing are effective in controlling ero-
sion and soil blowing.

This soil is suitable as woodland. Care should be taken
to control erosion. The trees can be harvested at any time
of the year. After harvest, they usually regenerate without
replanting. Regrowth is slow at first because plant compe-
tition and seedling mortality are moderate. Pine seedlings
can be planted if they are needed in the open areas.

Only a few limitations affect the use of this soil for
paths and trails. Careful management is needed to control
droughtiness and erosion. The grass cover is usually too
sparse to withstand the heavy traffic in most recreation
areas. Wood chips can be added in areas where traffic is
heavy, and topsoil can be added to provide a better
medium for grass grown as cover. Roads and trails should
be constructed on the contour if possible to limit erosion.
Snowmobile trails are easily established, but they are sub-
ject to erosion because of the lack of enough plant cover.
The open and wooded areas serve as a fair habitat for
wildlife.

Building site development is limited by the shrink-swell
potential and low strength, the slope, and the droughti-
ness. The shrinking and swelling and low strength can be
controlled by constructing dwellings and small buildings
without basements, by backfilling around foundations with
suitable material, and by providing drainage around foun-
dations. Shaping the land and constructing roads and
streets on the contour help to overcome the limitation
imposed by slope. Frequent watering of lawns is needed
in midsummer unless loam topsoil is added.

The moderately slow permeability limits this soil as a
septic tank absorption field. If possible, sanitary facilities
should be connected to commercial sewers and treatment
facilities.

SOIL SURVEY

Capability subclass llle; Michigan management group 4/
2a.

MoC—Menominee-Montcalm loamy sands, 6 to 18
percent slopes. This map unit consists of well drained,
gently rolling and rolling soils on knolls. It is about 55
percent Menominee soil and 30 percent Montcalm soil.
The Menominee soil is on the tops and upper sides of the
knolls, and the Montcalm soil is on the sides of the knolls.
These two soils are so intricately mixed or are in areas so
small that mapping them separately is not practical. Indi-
vidual areas are irregular in shape and range from 15 to
60 acres in size.

Typically, the Menominee soil has a surface layer of
black loamy sand about 3 inches thick. The subsurface
layer is brown sand about 3 inches thick. The subsoil is
about 38 inches thick. The upper part is dark brown, very
friable sand; the next part is yellowish brown, friable loamy
sand; and the lower part is dark brown, firm clay loam.
The substratum to a depth of about 60 inches is dark
yellowish brown, calcareous clay loam.

Typically, the Montcalm soil has a surface layer of very
dark grayish brown loamy sand about 2 inches thick. The
subsurface layer is light brownish gray lcamy sand about
2 inches thick. The subsoil is very friable loamy sand
about 56 inches thick. The upper 28 inches is dark yellow-
ish brown and yellowish brown, and the lower 28 inches is
light yellowish brown and has bands of dark brown sandy
loam.

Included with these soils in mapping are small areas of
the somewhat poorly drained losco and Otisco soils,
which make up about 15 percent of the unit. These inciud-
ed soils are in the drainageways and depressions be-
tween the knolls.

Permeability is rapid in the sandy upper part of the
Menominee soil and moderately slow in the loamy lower
part. Runoff is medium, and available water capacity is
moderate. The shrink-swell potential is moderate in the
substratum. In the Montcalm soil, permeability is rapid and
available water capacity is low. Runoff is medium.

Most areas are wooded, commonly with sugar maple,
quaking aspen, red oak, eastern white pine, and red pine.
These soils have good potential for woodland and pas-
ture. They have fair potential for cultivated crops, upland
wildlife habitat, most recreation uses, and building site
development.

Cultivated crops are seldom grown because of slope
and droughtiness. If the soils are cultivated, soil blowing
and erosion are hazards. Small grain is more suitable than
other crops because it normally matures before the supply
of soil moisture is short and because the risk of erosion is
less in areas where small grain is grown. Drainage is
needed in some of the scattered wet depressions and
drainageways. Plowing under cover crops, green manure
crops, crop residue, and manure conserves available
water. Cover crops, stripcropping, grassed waterways,
windbreaks, and minimum tillage are effective in control-
ling soil blowing and erosion.
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Pasture grasses are grown in a few areas. They grow
well early in the season, but the lack of soil moisture in
the dry summer months retards growth. Overgrazing re-
sults in pasture depletion and susceptibility to soil blowing
and erosion. Rotation grazing or strip grazing are effective
in reducing the risks of erosion and soil blowing.

These soils are suitable as woodland. Care should be
taken to control erosion. The trees can be harvested at
any time of the year. After harvest, they usually regener-
ate without replanting. Regrowth is slow at first because
plant competition and seedling mortality are moderate.
Pine seedlings should be planted in the open areas.

These soils are suitable for paths and trails. Careful
management is needed to control droughtiness and ero-
sion. The grass cover is usually too thin to withstand the
heavy traffic in most recreation areas. Wood chips can be
added where traffic is heavy, and topsoil can be added to
provide a better medium for grass grown as cover. Roads
and trails should be constructed on the contour if possible
to limit erosion. Snowmobile trails are easily established,
but are subject to erosion because of the lack of enough
plant cover. The open and wooded areas provide fair
habitat for wildlife.

Building site development is limited on both soils by the
slope and the droughtiness. It is also limited on the Meno-
minee soil by shrinking and swelling and low strength and
on the Montcalm soil by the caving of cutbanks. A site for
a few dwellings can be prepared by shaping the deep,
sandy hillsides. Some wall shoring can keep cutbanks
from caving. Foundations of dwellings should be designed
to prevent the structural damage caused by shrinking and
sweliing. Constructing local roads and streets on the con-
tour helps to control erosion. Frequent watering of lawns
is needed in midsummer.

If septic tank absorption fields are installed in the Meno-
minee soil, an absorption area that is larger than is typical
is needed.

Capability subclass llle; Michigan management group 4/
2a, 4a.

MtB--Montcalm loamy sand, 0 to 6 percent slopes.
This well drained, nearly level and gently undulating soil is
on broad plains that have slight rises. Individual areas are
irregular in shape and range from 10 to 300 acres in size.

Typically, the surface layer is dark grayish brown loamy
sand about 7 inches thick. The subsoil is about 53 inches
thick. The upper 14 inches is dark yellowish brown and
yellowish brown, very friable loamy sand, and the lower 39
inches is grayish brown, loose sand that has bands of
dark brown sandy loam. In a few places the lower part of
the subsoil has pockets of sand and gravel.

Included with this soil in mapping are small areas of the
somewhat excessively drained Melita and well drained
and moderately well drained Menominee and Nester soils.
The Melita and Menominee soils are throughout the unit.
They make up about 10 percent of the unit. The loamy
Nester soil is on rises and knolls. It makes up about 5
percent of the unit. The Melita soil has a clay loam subsoil
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40 to 55 inches below the surface and the Menominee
soil a clay loam subsoil 20 to 38 inches below the surface.

Permeability is rapid in the Montcalm soil, runoff is slow,
and available water capacity is low.

Most areas are wooded. Some are cultivated or pas-
tured. This soil has good potential for pasture, woodland,
building site development and recreation uses. It has fair
potential for cultivated crops and upland wildlife habitat.

This soil is suitable as cropland. Crops that grow best
are those that mature early in the season before the
amount of moisture in the soil is limited. Soil moisture is
adequate for row crops in spring, but it can be deficient
during the hot summer. The soil is easily worked, but
excessive tillage increases the hazards of soil blowing and
erosion. If properly managed and irrigated, the soil can be
more productive. Plowing under cover crops, green
manure crops, crop residue, and manure conserves avail-
able water. Cover crops, stripcropping, minimum tillage,
and windbreaks are effective in controlling soil blowing
and erosion.

This soil is suitable for pasture. Pasture grasses grow
well early in the season, but the lack of soil moisture
during the dry summer months retards growth. Overgraz-
ing results in susceptibility to erosion and soil blowing.
Rotation grazing and strip grazing are effective in control-
ling erosion and soil blowing.

This soil is suitable as woodland. The trees grow rapid-
ly. They can be harvested at any time of the year. After
harvest, they usually regenerate without replanting in
areas where aspen is dominant. Planting pine seedlings in
the other areas keeps the soil in maximum production.
Seedling mortality and plant competition are moderate.
Planting more trees than are needed can compensate for
seedling mortality, but thinning may be needed later. Plow
planting seedlings in furrows reduces plant competition.

Most recreation uses are suitable, but careful manage-
ment is needed to control droughtiness and erosion. The
grass cover is usually too sparse to withstand the heavy
traffic in most recreation areas. Wood chips can be added
in areas where traffic is heavy, and topsoil can be added
to provide a better medium for grass grown as cover.
Playgrounds generally can be established in the less slop-
ing areas. Snowmobile trails are easily established and
maintained. The open and wooded areas serve as fair
habitat for wildlife.

This soil is suitable for building site development.
Droughtiness and the caving of cutbanks, however, are
limitations. Frequent watering of lawns is needed unless
loam topsoil is added. Shoring walls can keep cutbanks
from caving.

If septic tank absorption fields are installed in this soil,
the effluent can pollute ground water.

Capability subclass Ills; Michigan management group
4a.

MtC—Montcalm loamy sand, 6 to 12 percent slopes.
This well drained, gently rolling soil is on knolls. Individual
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areas are irregular in shape and range from 5 to 80 acres
in size.

Typically, the surface layer is dark grayish brown loamy
sand about 7 inches thick. The subsoil is very friable
loamy sand about 53 inches thick. The upper 25 inches is
dark yellowish brown and yellowish brown, and the lower
28 inches is light yellowish brown and has bands of dark
brown sandy loam. in places the lower part of the subsoil
has pockets of sand and gravel.

Included with this soil in mapping are small areas of the
well drained Menominee and Nester soils. Each of these
included soils makes up about 5 percent of the unit. The
Menominee soil is throughout the unit, and the loamy
Nester soil is on the knolls. The Menominee soil has a
clay loam subsoil 20 to 38 inches from the surface.

Permeability is rapid in the Montcalm soil, runoff is
medium, and available water capacity is low.

Most areas are wooded. Some are cultivated or pas-
tured. This soil has good potential for pasture and wood-
land. It has fair potential for cultivated crops, upland wild-
life habitat, and most recreation and engineering uses.

This soil is suitable as cropland. It is easily worked, but
the hazards of erosion and soil blowing and the low avail-
able water capacity limit the use for crops. Shallow-rooted
crops cannot attain optimum growth in dry years and are
not so suitable as a deep-rooted crop, such as alfalfa.
Small grain is suitable because it normally matures before
the amount of available water is limited. Plowing under
cover crops, green manure crops, crop residue, and
manure conserves available water. Cover crops, stripcrop-
ping, windbreaks, minimum tillage, and a good crop rota-
tion are effective in controlling soil blowing and erosion.

This soil is suitable for pasture. Pasture grasses grow
well early in the season, but the lack of soil moisture in
the dry summer months retards growth. Overgrazing re-
sults in susceptibility to erosion and soil blowing. Rotation
grazing and strip grazing are effective in controlling ero-
sion and soil blowing.

This soil is suitable as woodland. Erosion control is
needed. The trees can be harvested at any time of the
year. After harvest, aspen trees usually regenerate without
replanting. Pine seedlings should be planted in the areas
of other harvested trees. Seedling mortality and plant
competition are moderate. Planting more trees than are
needed can compensate for seedling mortality, but thin-
ning may be needed later. Plow planting seedlings in fur-
rows reduces plant competition.

Paths and trails are suitable on this soil, but careful
management is needed to control droughtiness and ero-
sion. The grass cover is usually too sparse to withstand
the heavy traffic in most recreation areas. Wood chips can
be added in areas where traffic is heavy, and topsoil can
be added to provide a better medium for grass grown as
cover. Snowmobile trails are easily established, but they
are subject to erosion because of the lack of enough
plant cover. The open and wooded areas serve as fair
habitat for wildlife.

SOIL SURVEY

The slope, the droughtiness, and the caving of cutbanks
limit building site development. Shaping the land and
building roads and streets on the contour help to over-
come the limitation imposed by slope and reduce the risk
of erosion. Frequent watering of lawns is needed unless
loam topsoil is added. Shoring walls can keep cutbanks
from caving.

The effluent from septic tank absorption fields in this
soil can pollute ground water.

Capability subclass llle; Michigan management group
4a.

MtD—Montcaim loamy sand, 12 to 18 percent
slopes. This well drained, rolling soil is on hills. Individual
areas are irregular in shape and range from 5 to 60 acres
in size.

Typically, the surface layer is very dark grayish brown
loamy sand about 2 inches thick. The subsurface layer is
light brownish gray loamy sand about 2 inches thick. The
subsoil is very friable loamy sand about 56 inches thick.
The upper part is dark yellowish brown, the next part is
yellowish brown, and the lower part is light brownish gray
and has bands of dark brown sandy loam. In places the
lower part of the subsoil has pockets of sand and gravel.

Included with this soil in mapping are small areas of the
well drained Menominee and Nester soils, each of which
makes up about 5 percent of the unit. The Menominee
soil is throughout the unit, and the loamy Nester soil is on
knolls. The Menominee soil has a clay loam subsoil 20 to
38 inches from the surface.

Permeability is rapid in the Montcalm soil, runoff is
medium, and available water capacity is low.

Most areas are wooded. A few are cultivated or pas-
tured. This soil has good potential for pasture and wood-
land. It has fair potential for cultivated crops, upland wild-
life habitat, and most recreation and engineering uses.

This soil is seldom used as cropland. It is easily worked,
but the hazards of erosion and soil blowing and the low
available water capacity limit the use for crops. Shallow-
rooted crops cannot attain optimum growth in dry years
and are not so suitable as a deep-rooted crop, such as
alfalfa. Small grain is suitable because it normally matures
before the supply of available water in the soil becomes
limited. Plowing under cover crops, green manure crops,
crop residue, and manure conserves available water.
Cover crops, stripcropping, windbreaks, minimum tillage,
and a good crop rotation are effective in controlling soil
blowing and erosion.

This soil is suitable for pasture. Pasture grasses grow
well early in the season, but the lack of soil moisture in
the dry summer months retards growth. Overgrazing re-
sults in susceptibility to erosion and soil blowing. Rotation
grazing and strip grazing are effective in controlling ero-
sion and soil blowing.

This soil is suitable as woodland. Erosion control is
needed. The trees can be harvested at any time of the
year. After harvest, aspen trees usually regenerate without
replanting. Pine seedlings should be planted in the areas
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of other harvested trees. Seedling mortality and plant
competition are moderate. Planting more trees than are
needed can compensate for seedling mortality, but thin-
ning may be needed later. Plow planting seedlings in fur-
rows reduces plant competition.

Paths and trails are suitable on this soil, but careful
management is needed to control droughtiness and ero-
sion. The grass cover is usually too sparse to withstand
the heavy traffic in most recreation areas. Exposed areas
should be kept to a minimum. Wood chips can be added
in areas where traffic is heavy, and topsoil can be added
to provide a better medium for grass grown as cover.
Snowmobile trails are easily established, but they are sub-
ject to erosion because of the lack of enough plant cover.
The open and wooded areas serve as fair habitat for
wildlife.

The slope, the droughtiness, and the caving of cutbanks
limit building site development. Shaping the land and
building roads and streets on the contour help to over-
come the limitation imposed by slope and reduce the risk
of erosion. Frequent watering of lawns is needed unless
loam topsoil is added. Shoring walls can keep cutbanks
from caving.

The effluent from septic tank absorption fields in this
soil can pollute ground water.

Capability subclass IVe; Michigan management group
4a.

MtE—Montcalm loamy sand, 18 to 35 percent
slopes. This well drained, hilly and steep soil is on up-
lands. Individual areas are irregular in shape and range
from 5 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loamy sand about 3 inches thick. The subsurface layer is
pale brown loamy sand about 1.inch thick. The subsoil is
very friable loamy sand about 56 inches thick. The upper
21 inches is dark yellowish brown and yellowish brown,
and the lower 35 inches is pale brown and has bands of
dark yellowish brown sandy loam. In places the lower part
of the subsoil has pockets of sand and gravel.

Included with this soil in mapping are small areas of the
well drained Menominee soil throughout the unit and the
well drained loamy Nester soil on hilltops. Each of these
included soils makes up about 5 percent of the unit. The
Menceminee soil has a clay loam subsoil 20 to 38 inches
from the surface.

Permeability is rapid in the Montcalm soil. Runoff is
medium, and available water capacity is low.

Most areas are wooded. This soil has good potential for
woodland. It has fair potential for pasture and for upland
wildlife habitat and poor potential for cultivated crops,
recreation uses, and most engineering uses.

Cultivated crops generally are not grown because the
steep slopes hinder farm machinery. Soil blowing and the
shortage of soil moisture also limit the use of this soil for
cultivated crops.

The limitations of this soil for pasture are severe. Pas-
ture grasses could grow well early in the season, but the
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lack of soil moisture in the dry summer months would.
retard growth. Overgrazing results in susceptibility to ero-
sion and soil blowing. Rotation grazing and strip grazing
can help in controlling erosion and soil blowing.

This soil is suitable as woodland. As a result of the
slope, the use of equipment is limited and erosion is a
hazard during harvest. Planting trees on the contour and
building logging and skid trails on the contour help to
reduce the risk of erosion and overcome the equipment
limitation. Pine seedlings can be planted after the harvest.
Plant competition and seedling mortality are moderate.
Planting more trees than are needed can compensate for
seedling mortality, but thinning may be needed later. Plow
planting seedlings in furrows reduces plant competition.

This soil is suitable for paths and trails, but careful
management is needed to control the erosion that results
from the heavy traffic in most recreation areas. Exposed
areas should be kept to a minimum. Wood chips can be
added in areas where traffic is heavy, and topsoil can be
added to provide a better medium for grass grown as
cover. Snowmobile trails are easily established, but they
are subject to erosion because of the lack of enough
plant cover. The open and wooded areas serve as fair
habitat for wildlife.

Building site development and waste disposal are se-
verely limited on this soil because of the slope. Other
limitations are the droughtiness, the possible pollution of
ground water by effluent from septic tank absorption
fields, and the caving of cutbanks in excavations. Shaping
the land and building roads and streets on the contour
help to overcome the limitation imposed by slope and
reduce the risk of erosion. Frequent watering of lawns is
needed unless loam topsoil is added. Shoring walls can
keep cutbanks from caving.

Capability subclass Vle; Michigan management group
4a.

NeB—Nester loam, 2 to 6 percent slopes. This well
drained and moderately well drained, gently undulating soil
is on knolls and slight rises. Individual areas are irregular
in shape and range from 3 to 200 acres in size.

Typically, the surface layer is dark grayish brown loam
about 10 inches thick. The subsoil is about 28 inches
thick. The upper part is strong brown, firm clay loam and
light brownish gray, friable loam. The next part is strong
brown, very firm clay loam and pale brown loam. The
lower part and substratum to a depth of about 60 inches
are multicolored, very firm clay loam. In places the subsoil
is less than 20 inches thick.

Included with this soil in mapping are small areas of the
well drained Montcalm and well drained and moderately
well drained Menominee soils on knolls and ridges and
the somewhat poorly drained Kawkawlin soil in drain-
ageways and shallow depressions. The Montcalm and the
Menominee soils make up 5 to 10 percent of the unit and
the Kawkawlin soil 5 to 10 percent. The sandy Montcalm
soil is deep and has sandy loam bands in the subsoil. The
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Menominee soil is sandy in the upper part of the subsoil
and has clay loam in the lower part and in the substratum.
Permeability is moderately slow in the Nester soil, runoff
is slow, and available water capacity is high. The shrink-
swell potential is moderate in the subsoil and substratum.
The surface layer is friable and can be easily tilled
throughout a fairly wide range in moisture content. It tends
to crust or puddle, however, after hard rains, especially in
areas where the plow layer contains subsoil material.

Most areas are cultivated. This soil has good potential
for cultivated crops, pasture, and woodland and as habitat
for openland and woodland wildlife. It has good to fair
potential for recreation uses and fair to poor potential for
most engineering uses.

Cultivated crops commonly are grown on this soil. Ero-
sion is the major hazard. The soil warms up more slowly
in spring than more sandy soils. Drainage is needed in
some of the scattered wet depressions and drainageways.
If the soil is worked when it is too wet, machinery bogs
down and puddling and crusting occur. Plowing the soil at
the right moisture content keeps the puddling and crusting
to a minimum and maintains good tilth. Plowing under
green manure crops, crop residue, and manure also main-
tains tilth. Stripcropping, cover crops, grassed waterways,
and minimum tillage or no-till planting help to control ero-
sion.

This soil is suited to pasture. Using the soil as pasture-
land or hayland is effective in controlling erosion. Over-
grazing or grazing when the soil is too wet causes surface
compaction, excessive runoff, and poor tilth. Proper stock-
ing rates, rotation grazing or strip grazing, deferment of
grazing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is suited to woodland. The trees grow rapidly
and can be harvested at any time of the year. After
harvest, they usually regenerate without replanting. Plant
competition is moderate, and the stand can be thinned if
necessary.

This soil is suitable for picnic areas and paths and trails.
It is limited as a site for camp areas and playgrounds by
the moderately slow permeability. Wetness is a limitation
after heavy rains. Playgrounds generally can be estab-
lished in the less sloping areas. The wooded and open
areas provide excellent habitat for wildlife.

Building site development is limited by the moderate
shrink-swell potential and low strength. The shrinking and
swelling can be controlled by constructing dwellings and
small buildings without basements, by backfiling around
foundations with suitable material, and by providing drain-
age around foundations. If local roads and streets are built
on this soil, replacing or covering the upper layer of the
soil with suitable base material helps to overcome the
shrinking and swelling and low strength.

The moderately slow permeability severely limits this
soil as a septic tank absorption field. If possible, sanitary
facilities should be connected to commercial sewers and
treatment facilities. The soil generally is suited to sewage
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lagoons, but some land shaping may be needed. The
included well drained Montcalm soil is suitable as a septic
tank absorption field.

Capability subclass lle; Michigan management group
1.5a.

NeC—Nester loam, 6 to 12 percent slopes. This well
drained, gently rolling soil is on knolls. Individual areas are
irregular in shape and range from 3 to 60 acres in size.

Typically, the surface layer is dark grayish brown loam
about 6 inches thick. The subsoil is about 18 inches thick.
The upper part is yellowish brown, friable loam that has
grayish brown coatings on faces of peds, and the lower
part is brown, firm silty clay loam. The substratum to a
depth of about 60 inches is brown, calcareous silty clay
loam. In places the subsoil is less than 20 inches thick. In
some areas the surface layer is clay loam.

Included with this soil in mapping are small areas of the
well drained sandy Montcalm and Menominee soils on
hillsides and the somewhat poorly drained Kawkawlin and
losco soils in drainageways and shallow depressions. The
Montcalm and the Menominee soils make up about 10
percent of the unit and the losco and Kawkawlin soils 5
percent. The Montcalm soil is deep and has sandy loam
bands in the subsoil. The Menominee soil is sandy in the
upper part of the subsoil and has clay loam in the lower
part of the subsoil and in the substratum.

Permeability is moderately slow in the Nester soil, runoff
is medium, and available water capacity is high. The
shrink-swell potential is moderate in the subsoil and the
substratum. The surface layer is friable and can be easily
tilled throughout a fairly wide range in moisture content. it
tends to crust or puddle, however, after hard rains, espe-
cially in areas where the plow layer contains subsoil mate-
rial.

Most areas are cultivated. This soil has good potential
for pasture and woodland and as habitat for woodland
and openland wildlife. It has fair potential for cultivated
crops, fair to poor potential for most engineering uses,
and good to fair potential for most recreation uses.

This soil is suitable for cultivated crops. A cropping
system that includes row crops for no more than 2 con-
secutive years and a high percentage of close-growing
crops generally is needed to control runoff and erosion.
Stripcropping, cover crops, grassed waterways, and mini-
mum tillage or no-till planting also help to control erosion.
In areas that are row cropped, the soil is likely to be
droughty because much of the rainfall runs off. Runoff and
erosion are less, however, in areas of close-growing
crops, which can be grown year after year.

This soil tends to warm up more slowly in spring than
more sandy soils. Drainage is needed in some of the
scattered wet depressions and drainageways. If the soil is
worked when too wet, machinery bogs down and puddiing
and crusting occur. Plowing the soil at the right moisture
content keeps puddiing and crusting to a minimum and
maintains good tilth. Plowing under green manure crops,
crop residue, and manure also maintains tilth. Erosion can
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be controlled and equipment more safely used if plowing
and planting follow the contour of the land.

This soil is suitable as pastureland. Using the soil as
pastureland or hayland is very effective in controlling ero-
sion. Overgrazing or grazing when the soil is too wet
causes surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, rotation grazing or strip graz-
ing, deferment of grazing, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suitable as woodland. Trees can be harvest-
ed at any time of the year. After harvest, they usually
regenerate without replanting. Plant competition is moder-
ate, and the stand can be thinned if necessary.

This soil is suitable for paths and trails, but other recre-
ation uses are limited by the slope and the moderately
slow permeability. Some land shaping can be done to
lessen the slope. Wetness is a limitation after heavy rains.
Keeping exposed areas to a minimum helps to control
erosion. Wood chips help to control erosion in the areas
where traffic is heavy. The wooded and open areas pro-
vide excellent habitat for wildlife.

Building site development is limited by the moderate
shrink-swell potential, the low strength, and the slope. The
shrinking and swelling can be controlled by constructing
dwellings and small buildings without basements, by back-
filling around foundations with suitable material, and by
providing drainage around foundations. Replacing or cov-
ering the upper layer of the soil with suitable base material
helps to ensure that local roads or streets function proper-
ly. Roads and streets should be built on the contour. Land
shaping can lessen the slope.

The moderately slow permeability is a limitation if septic
tank absorption fields are installed in this soil. If possible,
sanitary facilities should be connected to commercial
sewers and treatment facilities.

Capability subclass llle; Michigan management group
1.5a.

NeD-—Nester loam, 12 to 18 percent slopes. This well
drained, rolling soil is on hills. Individual areas are irregular
in shape and range from 3 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 5 inches thick. The subsurface layer is pale
brown loam about 2 inches thick. The subsoil is dominant-
ly dark brown, firm clay loam about 18 inches thick. The
substratum to a depth of about 60 inches is dark brown,
calcareous clay loam. In places the subsoil is less than 20
inches thick. In some areas the surface layer is clay loam.

Included with this soil in mapping are small areas of the
well drained sandy Montcalm and Menominee soils on
hillsides. These soils make up about 15 percent of the
unit. The Montcalm soil has sandy loam bands in the
subsoil. The Menominee soil is sandy in the upper part of
the subsoil and has clay loam in the lower part of the
subsoil and in the substratum.

Permeability is moderately slow in the Nester soil, runoff
is rapid, and available water capacity is high. The shrink-
swell potential is moderate in the subsoil and substratum.
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The surface layer is friable and can be easily tilled
throughout a fairly wide range in moisture content. It is
easily eroded, however, and tends to crust or puddle after
hard rains, especially in areas where the plow layer con-
tains subsoil material.

Most areas are pastured or wooded. This soil has good
potential for pasture and woodland and as habitat for
woodland wildlife. It has fair potential for cultivated crops
and poor potential for most recreation uses and for build-
ing site development.

This soil is suitable for cultivated crops, but the hazard
of erosion is severe if row crops are grown (fig. 13).
Stripcropping, cover crops, grassed waterways, minimum
tillage or no-till planting, and close-growing crops help to
control erosion. A cropping system that includes close-
growing crops for a long period reduces the hazard.
Droughtiness is a hazard to crops because much of the
rainfall runs off.

This soil warms up more slowly in spring than more
sandy soils. Drainage is needed in a few scattered wet
depressions and drainageways. If the soil is worked when
too wet, machinery bogs down and puddling and crusting
occur. Plowing the soil at the right moisture content keeps
puddling and crusting to a minimum and maintains good
tilth. Plowing under green manure crops, crop residue, and
manure also maintains tilith. Erosion can be controlled and
equipment more safely used if plowing and planting follow
the contour of the land.

This soil is suitable as pastureland. Using the soil as
pastureland or hayland.is very effective in controlling ero-
sion. Overgrazing or grazing when the soil is too wet
causes surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, rotation grazing or strip graz-
ing, deferment of grazing, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suitable as woodland. Trees can be harvest-
ed at any time of the year. After harvest, -they usually
regenerate without replanting. Plant competition is moder-
ate, and the stand can be thinned if necessary.

Most recreation uses are limited by the slope and the
moderately slow permeability. Paths and trails can be de-
veloped if care is taken to control erosion. Camp and
picnic areas generally are difficult to establish because of
the complex slopes. Keeping exposed areas to a minimum
helps to control erosion. Wood chips on the paths and
trails also help to control erosion. Wooded areas provide
excellent habitat for wildlife.

Building site development is limited by the moderate
shrink-swell potential and low strength. The shrinking and
swelling can be controlled by constructing dwellings and
small buildings without basements, by backfilling around
foundations with suitable material, and by providing drain-
age around foundations. Replacing or covering the upper
layer of the soil with suitable base material heips to
ensure that roads and streets function properly. Roads
and streets should be built on the contour. Land shaping
can lessen the slope.
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The moderately slow permeability is a limitation if septic
tank absorption fields are installed in this soil. If possible,
sanitary facilities should be connected to commercial
sewers and treatment facilities.

Capability subclass 1Ve; Michigan management group
1.5a.

OtA—Otisco loamy sand, 0 to 2 percent slopes. This
somewhat poorly drained, nearly level soil is in flat areas
and depressions. Individual areas are irregular in shape
and range from 3 to 20 acres in size.

Typically, the surface layer is dominantly very dark
brown loamy sand about 4 inches thick. The subsurface
layer is light brownish gray, mottled sand about 7 inches
thick. The subsoil is about 39 inches of multicolored, very
friable or loose sand that has sandy loam bands. The
substratum to a depth of about 60 inches is brown, mot-
tled sand. In places no sandy loam bands are in the lower
part of the subsaoil.

Included with this soil in mapping are small areas of the
somewhat poorly drained losco soil throughout the unit
and the poorly drained and very poorly drained Roscom-
mon soil in wet depressions. The losco soil makes up
about 10 percent of the unit and the Roscommon soil 5
percent. The losco soil is sandy in the upper part of the
subsoil and has clay loam in the lower part of the subsoil
and in the substratum.

Permeability is moderately rapid or rapid in the Otisco
soil, runoff is slow, and available water capacity is low. In
undrained areas the seasonal high water table is within 1/
2 foot to 1 1/2 feet of the surface during the period
November through May.

Most areas are wooded or pastured. This soil has good
potential for pasture and for woodland wildlife habitat. It
has fair potential for cultivated crops and woodland, fair to
poor potential for recreation uses, and poor potential for
most engineering uses.

Before cultivated crops can be grown, drainage general-
ly is needed. Unless drained, the soil remains wet late in
spring and the wet depressions hinder machinery and
delay planting. Locating drainage outlets is difficult in most
areas. The soil tends to be droughty. If drained and
cropped, it becomes more droughty in midsummer. Irriga-
tion can increase productivity. Plowing under cover crops,
green manure crops, crop residue, and manure conserves
available water. Soil blowing is a hazard if the soil is
cultivated. Cover crops, stripcropping, and windbreaks are
effective in controlling soil blowing. Blinding material is
needed to prevent accumulation of sediment in drainage
tile.

Many of the undrained areas are pastured. Pasture
grasses grow well, but the pasture tends to dry up when
the soil moisture is depleted during the dry summer
months. Overgrazing results in pasture depletion and sus-
ceptibility to soil blowing. Rotation grazing or strip grazing
is needed.

This soil is suitable for woodland. Tree growth is limited
by the low available water capacity. Trees should be
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thinned and the most productive ones saved. They are
usually cut for pulpwood. After harvest, they usually re-
generate without replanting. Regrowth is slow at first be-
cause seedling mortality is severe. Spruce seedlings
should be planted in the open areas as needed.

Recreational uses generally are not practical because
of the seasonal high water table and the sandy surface
layer. Locating drainage outlets is difficult. Frequent water-
ing of grass helps to overcome the droughtiness of this
sandy soil. Snowmobile trails are easily established and
maintained. Deep and shallow ponds can be dug, but they
fill up slowly. The wooded areas provide excellent habitat
for wildlife.

Building site development is severely limited by the sea-
sonal high water table, the caving of cutbanks, and the
droughtiness. Construction of dwellings with basements
should be avoided because of the seasonal high water
table. Shoring walls and pumping excess water help to
keep cutbanks from caving. Frequent watering of lawns is
needed in midsummer.

The seasonal high water table limits this soil as a site
for sewage disposal systems. If possible, sanitary facilities
should be connected to commercial sewers and treatment
facilities.

Capability subclass lllw; Michigan management group
4b.

Pt—Pits. This map unit consists of areas that have
been excavated for sand or gravel (fig. 14). The excava-
tions range from 4 or 5 to more than 40 feet in depth.
Some excavations are below the water table. Drainage
varies. Individual areas are irregular in shape and range
from 2 to 60 acres in size.

The original soils cannot be identified. The remaining
material ranges from sand to clay loam.

Most areas are idle and support little or no vegetation.
The potential for all uses varies. Onsite investigation is
needed to determine the suitability of a site for a given
use.

In most areas a tree-planting program is needed to
restore production and control soil blowing and erosion.
Pine seedlings generally are suitable.

Not assigned to a capability subclass or a Michigan
management group.

Rn—Rondeau muck. This very poorly drained, nearly
level soil is in depressional areas. It is subject to frequent
flooding for long periods. Individual areas are irregular in
shape and range from 3 to 80 acres in size.

Typically, the organic tiers are black, well decomposed
muck about 30 inches thick. The substratum to a depth of
about 60 inches is light olive gray and light gray, calcare-
ous marl. In places the muck is only 10 to 16 inches thick.

Included with this soil in mapping are small areas of the
very poorly drained Lupton soil throughout the unit. This
included soil makes up about 15 percent of the unit. It is a
deep, well decomposed muck.

Permeability is slow or very slow in the Rondeau soil,
runoff is ponded, and available water capacity is high. The
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water table is usually very close to the surface throughout
the year.

Most areas are covered with marsh grass or are
wooded. This soil has good potential for wetland wildlife
habitat. It has poor potential for cultivated crops, pasture,
woodland, and recreation and engineering uses.

Cultivated crops and pasture grasses are seldom grown
because of the instability of the soil and the lack of drain-
age outlets. The soil has a shallow root zone because of
the limited depth to underlying marl. Most areas remain
undrained. As a result, the soil is too unstable to support
equipment and livestock.

Recreation uses generally are not practical because of
the high water table and instability of the soil. Snowmobile
trails can be established if some fill material is provided.
Wetland wildlife habitat can be enhanced by digging shal-
low ponds. If deep fish ponds are dug, gentle side slopes
are needed to prevent caving and sloughing.

Building site development is not practical on this soil.
Overcoming the high water table and the instability of the
soil is too difficult. Special assistance from engineers is
needed before roads can be built.

Capability subclass Vw; Michigan management group
M/mec.

Ro—Roscommon mucky loamy sand. This poorly
drained and very poorly drained, nearly level soil is in flat
areas and drainageways. It is subject to frequent flooding
for brief periods. Individual areas are irregular in shape
and range from 5 to 40 acres in size.

Typically, the surface layer is black mucky loamy sand
about 7 inches thick. The subsurface layer is dark grayish
brown loamy sand about 3 inches thick. The substratum
to a depth of about 60 inches is grayish brown sand. In
places the substratum is brown to yellowish brown sand
between depths of 10 and 30 inches.

Included with this soil in mapping are small areas of the
somewhat poorly drained Au Gres and moderately well
drained Croswell soils on slight rises and ridges and the
very poorly drained mucky Markey soil in the lower areas.
The Au Gres and Croswell soils make up about 10 to 15
percent of the unit and the Markey soil 5 percent.

Permeability is rapid in the Roscommon soil, runoff is
very slow to ponded, and available water capacity is low.
in undrained areas the seasonal high water table is at the
surface or within 1 foot ‘of the surface during the period
September through June.

Most areas are wooded, commonly with quaking aspen,
northern white-cedar, and red maple. This soil has good
potential for wetland wildlife habitat and pasture and poor
potential for cultivated crops, woodland, recreation uses,
and most engineering uses.

Cultivated crops generally are not grown because of the
seasonal high water table and the flood hazard. Locating
drainage outlets is difficult.

This soil is not commonly pastured because of the flood
hazard between September and May. Pasture grasses
grow well late in May and in June, but the pasture dries
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up when soil moisture is depleted during July and August.
Pasture can be grazed between periods of flooding. The
soil is frequently flooded, but the duration is usually brief.

This soil is suitable as woodland. The trees grow slowly
because of the seasonal high water table. They should be
thinned and the most productive trees saved. The trees
are subject to windthrow because of the wetness. They
should be harvested during the winter. Equipment tends to
bog down in this wet soil during the rest of the year. The
trees are usually cut for pulpwood. After harvest, they
usually regenerate without replanting. Regrowth is siow at
first because of plant competition and seedling mortality.
Planting seedlings is usually difficult because the soil is
too wet.

Recreational uses generally are not practical because
of the seasonal high water table and the flood hazard.
Locating drainage outlets is difficult. Snowmobile trails can
be established if some fill material is provided. Wetland
wildlife habitat can be enhanced by digging shaliow
ponds. If deep fish ponds are dug, gentle side slopes are
needed to prevent caving and sloughing.

The seasonal high water table and the flood hazard
severely limit building site development. Also, permeability
is rapid, cutbanks can cave, and the soil is droughty in
midsummer. Lowering the water table is very difficult be-
cause locating drainage outlets is difficult.

Capability subclass Viw; Michigan management group
5c.

RuB--Rubicon sand, 0 to 6 percent slopes. This ex-
cessively drained, nearly level and gently undulating soil is
on broad plains that have slight rises. Individual areas are
irregular in shape and range from 10 to 200 acres in size.

Typically, the surface layer is black sand about 3 inches
thick. The subsurface layer is light brownish gray sand
about 5 inches thick. The subsoil is about 32 inches thick.
The upper part is dark brown or dark yellowish brown,
very friable sand, and the lower part is yellowish brown,
loose sand. The substratum to a depth of about 60 inches
is light yellowish brown sand. In places, the subsurface
layer is not evident. In a few places the upper part of the
subsoil is dark reddish brown sand. In some areas the
lower part of the substratum has thin bands of loamy
sand.

Included with this soil in mapping are small areas of the
somewhat excessively drained Mancelona soil throughout
the unit and the moderately well drained Croswell and
somewhat poorly drained Au Gres soils in shallow depres-
sions and drainageways. The Mancelona soil makes up
about 5 percent of the unit and the Croswell and Au Gres
soils 5 to 10 percent. The Mancelona soil is underlain with
sand and gravel.

Permeability is rapid in the Rubicon soil, runoff is slow,
and available water capacity is low.

Most areas are wooded with an assortment of red pine,
aspen, red maple, and oak. This soil has good potential
for building site development, woodland, and recreation
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uses. It has poor potential for ‘cultivated ‘crops, pasture,
and wildlife ‘habitat.

Cultivated crops ‘and pasture grasses .are not generally
grown because the soil iis droughty. Pastures furnish very
little forage for livestock.

This soil is suitable -as woodland. The itrees ican be
‘harvested :at ‘any time of the 'year. ‘After 'harvest, pine
seedlings should be plantad. Plant competition is moder-
-ate. Plow ‘planting ‘seedlings in furrows reduces plant.com-
petition. Planting more trees than are needed ‘can com-
pensate for seedling mortality, ‘but thinning may be
‘needed |ater.

‘This soil is suitable for most recreation uses. Careful
management .is needed ‘to control droughtiness, soil blow-
‘ing, and ‘erosion. The grass ‘cover is usually too sparse to
withstand the heavy traffic in most recreation ‘areas. Wood
:chips can be :added in -areas where traffic .is haavy, ‘and
.topsoil can.be added to provide a better medium for grass
grown -as cover. Playgrounds:generally can ‘be -established
in the less ‘sloping ‘areas. ‘Snowmobile tréils ‘are easily
established ‘and maintained. The wooded ‘areas provide
cover for wildlife.

This soil is 'suitable -as ‘a site for buildings iand ‘septic
‘tank ‘absorption fields. The -droughtiness, the possible pol-
lution of ground water by ‘effluent‘from septic ‘tank-absorp-
tion fields, ‘and the caving of cutbanks are problems. Fre-
‘quent ‘watering of -lawns is ‘needed unless loam topsoil is
‘added. Shoring walls can keep cutbanksfrom caving.
5.3a.

‘RuC—Rubicon 'sand, 6 ‘to 18 percent ‘slopes. This
‘excessively ‘drained, geritly rolling -and -rolling 'soil iis on
‘knolls :and hills. 'Individual areas are irregular-in:shape ‘and
srange from 5 .to0?50 ‘acres‘in:size.

‘Typically, the 'surface layer is'black.sand:about 2 inches
tthick. The subsufface layer is ‘grayish .brown sand ‘about 5
iinches thick. The “subsoil ‘is -dabodt 29 ‘inches 'thick. "The
:upper ‘part ‘is dark -brown or ‘yellowish ‘brown, very ‘friable
«sand, and the lower part is yellowish ‘brown, loose ‘sand.
‘The substratum to a depth of -about ‘60 inches s :light
wellowish 'brown sand. In places the ‘subsurface ‘layer ‘is
inot ‘evident. In some ‘areas the lower part :of ‘the ‘substra-
“‘tum-has ‘thin bands of loamy sand.

Included with ‘this 'soil in mapping :are :smalil‘areas ©of the
imoderately ‘well drained ‘Troswell ‘sdil ‘in ‘shallow ‘depres-
isions -and drainageways. This included ‘soil imakes up
sabout 5 percent of the unit.

‘Permeability is rapid in the 'Rubicon 'soil, :runoff is slow,
and available water capacity is low.

‘Most areas are wooded with an assortment -of red,pine,
‘aspen, red ‘maple, and ‘oak. This :soil :has ‘good potential
‘for woodland. it has fair potential for building site develop-
ment and most recreation uses and poor potential for
cultivated crops, pasture, .and wildlife habitat.

Cultivated crops and pasture grasses are not generally
‘grown because the soil is too droughty. Pastures furnish
very little forage for livestock.
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“This soil is suitable as woodland. As a result of the
‘slope, however, the soil is subject to erosion and the :use
‘of equipment is limited during harvest. Designingroads :on
the ‘contour and ‘properly ‘managing ‘the woodland during
cutting can help to control erosion and ‘overcome the
equipment limitation. The ‘trees ‘can be harvested at any
time of the year. After harvest, pine .seedlings should be
planted. Plant competition ‘is moderate. .It can.be reduced
by plow planting 'seediings ‘in‘furrows. ‘Planting more ‘trees
than ‘are needed can ‘compensate for seedling ‘mortality,
but thinning may‘be.needed later.

“This soil is suitable for paths and‘trails. Careful - manage-
ment is needed to contro! droughtiness and ‘erosion. The
plant cover is usually too sparse to withstand heavy foot
traffic. Wood chips can be ‘added ‘in :areas where traffic is
‘heavy, and ‘topsoil can be added ‘to ‘provide :a better
medium for :grass :grown :as .cover. :Snowmobile itrails ‘can
'be -easily ‘established, ‘but they .are stibject ‘to .erosion be-
cause ‘of the lack of ‘sufficient :plant «cover. The ‘wooded
areas ‘providecover for wildlife.

The slope, ‘the :droughtiness, the :possible ;pollution :of
.ground ‘water ‘by -effluent -from :septic ‘tarik ‘absorption
fields, -and the ccaving of cutbanks iimit ithis :soil ‘as :a ‘site

-for -buildings ‘or waste ‘disposal :systems. :Shaping ‘the tand

-and ‘building roads ‘and ‘streets ‘on ‘the rcontour reduce ithe
slope -and -the risk of -erosion. :Frequent watering -of ‘lawns
‘is .needed 'unless loam‘topsoil iis :added. :Shofing walls ‘can
‘keep ‘cutbanks ffrom:caving.

‘Capability 'subclass VilIs; ‘Michigan :management .group
‘5:3a.

‘Sm—Sims -clay ‘loam. “This :poorly «drdined and 'very
-poorly ‘drained, nearly 'level 'soil ‘is /in 'low ‘lying ‘areas ‘and
depressions. It ‘is subject to frequent flooding for ibrief
‘periods. ‘Individual -areas .are irregular .in ‘shape :and rrange
from 3°to 60:acres.in-size.

Typically, ‘the ‘surface ‘layer ‘is ‘black :clay ‘loam :about 9
inches thick. ‘The -subsoil ‘is ‘gray, ‘mottled, firm silty clay
loam about 19 inches ‘thick. The substratum 'to a-depth of
about 60 inches is ‘gray, ‘calcareous ssilty clay ‘loam. :In
places part of the “substratum ‘is ‘more brightly -colored.

‘Included with this soil:in ‘mapping :are 'small .areas of ithe
'somewhat poorly :drained ‘Kawkawlin :s0il ©n ‘very -slight
rises, ‘the very :poorly drained ‘Markey :muck ron 'the sslightly
‘lower :parts ‘of ‘the ‘landscape, :and ithe :poorly drained :and
‘very ‘poorly drained Brevort -s0il ‘throughout :the -unit. The
Kawkawlin soil makes -up abouit :5 ito 10 percent -of ithe
unit, the Markey soil 5 percent, :and ‘the Brevort -soil :5
‘percent. The Brevort ‘soiliis:sandy‘in ‘the 'upper part.

Permeability :is slow iin ithe ‘Sims :soil, 'runoff is very :slow
1o ponded, -and -available water capacity is high. The
shrink-swell potential -is imoderate. In undrained -areas the
'seasonal high water ‘table is within 1 foot ‘of the ‘surface
during the period ‘November through :May. The surface
layer is friable to firm and is more difficult to till than that
‘of .most other soils. The ¢soil ‘tends to puddle and crust
when wet, ifor example, :dfter :hard rains.
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Most areas are pastured or wooded. The wooded areas
commonly support red maple, sugar maple, white ash,
quaking aspen, and American basswood. This soil has
good potential for woodland and as habitat for wetland
wildlife. It has fair potential for pasture and poor potential
for cultivated crops and for recreation and engineering
uses.

Cultivated crops are seldom grown because of the sea-
sonal high water table, the crop damage caused by frost,
and the flood hazard. Most areas remain undrained be-
cause locating drainage outlets is difficult.

Many areas are pastured. The soil is frequently flooded
for brief periods in April and May. Grazing when the soil is
too wet causes surface compaction and poor tilth. Defer-
ment of grazing and restricted use during periods of flood-
ing and during other wet periods keep the pasture and the
soil in good condition.

This soil is suitable as woodland, but tree growth is
restricted by the seasonal high water table. The trees
should be harvested during the winter. Equipment tends to
bog down in this wet soil during the rest of the year. The
trees are subject to windthrow because the soil is wet.
They are usually cut for pulpwood. After harvest, they
regenerate without replanting. Regrowth is slow at first
because of plant competition and seedling mortality.
Planting seedlings is usually difficult because the soil is
too wet.

Recreation uses generally are not practical because of
the seasonal high water table. Locating drainage outlets is
difficult. Snowmobile trails can be built if some fill material
is provided. Wetland wildlife habitat can be improved by
digging shallow ponds. Deep fish ponds can be dug.
Wooded areas provide cover for wildlife.

Waste disposal and building site development are se-
verely limited by the seasonal high water table, the flood
hazard, the slow permeability, the shrink-swell potential,
and the low strength. If possible, sanitary facilities should
be connected to commercial sewers and treatment facili-
ties. Construction of buildings with basements should be
avoided because of the water table. Frost action on sites
for local roads and streets can be reduced by replacing or
covering the upper layer of the soil with suitable base
material. The shrinking and swelling can be controlled on
building sites by constructing dwellings and small buildings
without basements, by designing foundations and footings
to prevent structural damage, by backfilling around foun-
dations with suitable material, and by providing drainage
around foundations.

Capability subclass Vw; Michigan management group
1.5c¢.

UbB—Ubly sandy loam, 2 to 6 percent slopes. This
well drained and moderately well drained, gently undulat-
ing soil is on slight rises. Individual areas are irregular in
shape and range from 4 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
sandy loam about 4 inches thick. The subsurface layer is
light brownish gray sandy loam about 3 inches thick. The
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subsoil is about 24 inches thick. The upper part is domi-
nantly dark brown, friable sandy loam; the next part is
strong brown, friable loam; and the lower part is brown,
firm loam. The substratum to a depth of about 60 inches
is brown, calcareous loam. In a few places the soil is
gently rolling.

Included with this soil in mapping are small areas of the
somewhat poorly drained Kawkawlin soil in depressions
and drainageways and the well drained and moderately
well drained sandy Menominee soil on rises. The Kawkaw-
lin soil makes up about 5 to 10 percent of the unit and the
Menominee soil 5 percent.

Permeability is moderately rapid in the upper part of the
Ubly soil and moderately slow in the lower part. Runoff is
slow, and available water capacity is high. The shrink-
swell potential is moderate in the lower part of the subsoil
and in the substratum. The surface layer is very friable
and can be easily tilled throughout a wide range in mois-
ture content.

This soil is used for cultivated crops, pasture, and
woodland. It has good potential for cultivated crops, pas-
ture, and woodland and as habitat for upland wildlife;
good to fair potential for recreation uses; and fair to poor
potential for building site development.

Cultivated crops are grown on this soil. The soil can be
tilled very easily, but careful management is needed to
control erosion. Drainage is needed in some of the scat-
tered wet depressions and drainageways. Stripcropping,
cover crops, grassed waterways, and minimum tillage help
to control erosion.

Use of this soil as pastureland or hayland is effective in
controlling erosion. Overgrazing the pasture causes sur-
face compaction and excessive runoff. Rotation grazing or
strip grazing keeps the pasture and the soil in good condi-
tion.

This sail is suitable as woodland. The trees can be cut
for pulpwood or logs at any time of the year. After har-
vest, they usually regenerate without replanting. Plant
competition is moderate, and the stand can be thinned if
necessary. '

Most recreation uses are suitable on this soil. Play-
grounds generally can be established in the less sloping
areas. Some land shaping is needed. Wooded and open
areas provide excellent habitat for wildlife.

Building site development is limited by the shrinking and
swelling of the soil. The shrink-swell potential can be
reduced by constructing dwellings and small buildings
without basements, by designing foundations and footings
to prevent structural damage, by backfilling around foun-
dations with suitable material, and by providing drainage
around foundations. On local roads and streets suitable
base material is needed to replace or cover the upper part
of the soil.

The moderately slow permeability and the high content
of clay limit this soil as a site for waste disposal systems.
If possible, sanitary facilities should be connected to com-
mercial sewers and treatment facilities. The soil generally
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is suitable as a site for sewage lagoons. Some land shap-
ing is needed.

Capability subclass lle; Michigan management group 3/
2a.

Wh—Wheatley loamy sand. This poorly drained and
very poorly drained, nearly level soil is in broad, flat areas
and in drainageways. It is subject to frequent flooding for
long periods. Individual areas are irregular in shape and
range from 3 to 640 acres in size.

Typically, the surface layer is very dark brown loamy
sand about 8 inches thick. The upper part of the substra-
tum is grayish brown, mottled sand and gravelly sand, and
the lower part to a depth of about 60 inches is grayish
brown, calcareous sand and gravel.

Included with this soil in mapping are small areas of the
“somewhat poorly drained Gladwin soil on slight rises, the
" very poorly drained Markey muck on the lower parts of the

landscape, and the poorly drained and very poorly drained
Brevort soil throughout the unit. Each of these included
soils makes up about 5 percent of the unit. The Brevort
soil has a silt loam substratum 20 to 40 inches from the
surface.

Permeability is rapid in the Wheatley soil, runoff is very
slow or ponded, and available water capacity is low. In
undrained areas the seasonal high water table is at or
near the surface during the period October through May.

Most areas are woodland, pasture, or idle grassland.
This soil has fair potential for pasture and as habitat for
wetland wildlife. It has poor potential for cultivated crops,
woodland, and recreation and engineering uses.

Cultivated crops are seldom grown because of the sea-
sonal high water table, the damage to crops caused by
frost, and the flood hazard. Most areas remain undrained
because locating drainage outlets is difficult. In undrained
areas the soil remains wet late in spring and the wetness
hinders machinery.

Many undrained areas are pastured. This soil is often
flooded in April and can be flooded after heavy rains in
other periods. Grazing when the soil is. too wet causes
pasture depletion. Deferment of grazing and restricted use
during periods of flooding and during other wet periods
keep the pasture in good condition.

This soil is suitable as woodland. The trees grow slowly
because of the seasonal high water table. Aiso, they are
susceptible to windthrow because the soil is wet. The
trees should be thinned and the most productive ones
saved. They should be harvested during the winter. Equip-
ment tends to bog down in this wet soil during the rest of
the year. The trees are usually cut for pulpwood. After
harvest, they usually regenerate without replanting. Re-
growth is slow at first because plant competition and
seedling mortality are severe. Planting seedlings is usually
difficult because the soil is too wet.

Most recreation uses are not practical because of the
seasonal high water table. Locating drainage outlets is
difficult. Wetland wildlife habitat can be improved by dig-
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ging shallow ponds. If deep fish ponds are dug, gentle
side slopes are needed to prevent caving and sloughing.

This soil is severely limited as a site for buildings or
waste disposal systems by the seasonal high water table,
the caving of cutbanks, droughtiness, and the flood
hazard. If possible, sanitary facilities should be connected
to commercial sewers and treatment facilities. Construc-
tion of buildings with basements should be avoided be-
cause of the water table. Shoring walls and pumping
excess water help to keep cutbanks from caving. Fre-
quent watering of lawns is needed in midsummer. Frost
action on sites for local roads and streets can be reduced
by replacing or covering the upper layer of the soil with
suitable base material.

Capability subclass Vw; Michigan management group
5¢.

Wn—VWinterfield-Evart complex. This map unit con-
sists of somewhat poorly drained to very poorly drained,
nearly level soils on flood plains next to rivers. These soils
are frequently flooded by the rivers for brief to long peri-
ods. Individual areas are long and irregular in shape and
range from 3 to 320 acres in size. They are about 50
percent the somewhat poorly drained Winterfield soil on
slight rises and 40 percent the very poorly drained or
poorly drained Evart soil in depressions. The two soils are
so intricately mixed or are in areas so small that mapping
them separately is not practical.

Typically, the Winterfield soil has a surface layer of very
dark brown loamy sand about 7 inches thick. The substra-
tum to a depth of about 60 inches is muiticolored sand.

Typically, the Evart soil has a surface layer of very dark
brown loam about 8 inches thick. The substratum to a
depth of about 60 inches dominantly is grayish brown,
mottled sand.

Included with these soils in mapping are: small areas of
the somewhat poorly drained Colonville soil throughout
the unit and the moderately well drained Croswell soil on
the higher rises. These included soils make up about 10
percent of the unit. The Colonville soil is finer textured
than the Winterfield soil.

Permeability is rapid in the Winterfield and Evart soils,
and available water capacity is low. Runoff is slow on the
Winterfield soil and very slow to ponded on the Evart soil.
The Winterfield soil has a seasonal high water table that
is 1 foot to 2 feet from the surface during the period
November through May. The Evart soil has a seasonal
high water table that is at or near the surface during the
period November through June.

Most areas are wooded, commonly with quaking aspen,
white ash, basswood, and northern white-cedar. These
soils have good to fair potential for wetland wildlife habi-
tat. They have fair to poor potential for woodland and
poor potential for cultivated crops, pasture, and recreation
and engineering uses.

Cultivated crops and pasture grasses are not grown
because of the flood hazard and the seasonal high water
table. Also, the soils are droughty. The soils are very
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difficult to drain because they are in the lowest position on
the landscape.

These soils are suitable as woodland. The trees grow at
a slow to moderate rate because of the seasona! high
water table. Those in low depressions are susceptible to
windthrow because the soils are wet. The trees should be
harvested during the winter. Equipment tends to bog down
in these wet soils during the rest of the year. The trees
are usually cut for pulpwood. After harvest, they generally
regenerate without replanting. Regrowth is slow at first
because of plant competition and seedling mortality.
Planting seedlings is usually difficult because the soils are
too wet.

These soils are suitable for some summer recreation
uses. Floods are likely during the rest of the year. Some
land shaping generally is needed to fill in the low wet
spots. Snowmobile trails can be established, but some fill
material is needed. Shallow ponds can be dug to attract
wetland wildlife. Deep fish ponds should be protected
from floodwater.

Building site development is not practical on these soils.
Overcoming the flood hazard is very costly, and lowering
the seasonal high water table is very difficult. Other limita-
tions are the rapid permeability, the droughtiness, and the
caving of cutbanks.

Capability subclass Vllw; Michigan management group
L-4c.

Use and management of the soils

The soil survey is a detailed inventory and evaluation of
the most basic resource of the survey area—the soil. It is
useful in adjusting land use, including urbanization, to the
limitations and. potentials of natural resources and the
environment. Also, it can help avoid soil-related failures in
uses of the land.

While a soil survey is in progress, soil scientists, conser-
vationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on ero-
sion, drought damage to specific crops, yield estimates,
flooding, the functioning of septic tank disposal systems,
and other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture and woodland,
as sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recreation
facilities, and for wildlife habitat. From the data presented,
the potential of each soil for specified land uses can be
determined, soil limitations to these land uses can be
identified, and costly failures in houses and other struc-
tures, caused by unfavorable soil properties, can be avoid-
ed. A site where soil properties are favorable can be
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selected, or practices that will overcome the soil limita-
tions can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivity
of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates wetness or very firm soil horizons
that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the soils
for crops and pasture are described in this section. In
addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classifi-
cation used by the Soil Conservation Service is explained;
and the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall agri-
cultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil.

More than 43,500 acres in the survey area was used for
crops and pasture in 1974, according to the U.S. Census
of Agriculture. Of this total, 13,250 acres was used for
permanent pasture; 7,800 acres for row crops, mainly
corn; 3,100 acres for close-grown crops, mainly wheat
and oats; 13,900 acres for hay crops; and 150 acres for
specialty crops, mainly sweet corn and other vegetables
and orchards. The rest was idle cropland.

The potential of the soils in Clare County for increased
food production is fair. About 10,000 acres of potentially
good cropland is currently used as wocdland and about
5,000 acres as pasture. Food production could be in-
creased by bringing this potential cropland into production
and by extending the latest crop production technology to
all cropland in the county.
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The acreage in crops and pasture has slowly been
decreasing as the marginal cropland has been taken out
of production. The use of this soil survey to help make
land-use decisions that will influence the future role of
farming in the county is described under the heading
“General soil map for broad land-use planning.”

Soil erosion is a major hazard on about two-thirds of the
cropland in Clare County. It is a hazard on soils with
slopes of more than 2 percent, for example, on McBride
and Nester soils.

Loss of the surface layer through erosion is damaging
for two reasons. First, crop yields are reduced as the
surface layer is lost and part of the subsoil is incorporated
into the plow layer. Loss of the surface layer is especially
damaging to soils with a loamy subsoil, such as Nester
soils, and to soils with a fragipan, such as McBride soils.
Secondly, soil erosion results in sediment entering
streams and lakes. Erosion control minimizes the pollution
of streams and lakes by sediment and improves the water
quality for recreation uses, for municipal use, and for fish
and wildlife.

On the clayey spots in many fields in the county,
seedbed preparation and tilling are difficult because much
of the original surface layer has eroded away. Such spots
are common on Nester soils.

Erosion control provides protective surface cover, helps
to reduce runoff, and increases infiltration. A cropping
system that keeps plant cover on the soil for extended
periods can hold soil erosion losses to an amount that will
not reduce the productive capacity of the soil. Including
legume and grass forage crops in the cropping system not
only provides nitrogen and improves tilth for the following
crop but aiso reduces the risk of erosion.

Slopes are so short and irregular that contour tillage is
not practical in some areas of the sloping Mancelona,
McBride, Montcalm, Menominee, and Nester soils. On
these soils, a cropping system that provides substantial
plant cover is needed to control erosion unless minimum
tillage or no-tillage is practiced. Keeping tillage to a mini-
mum and leaving crop residue on the surface or planting a
cover crop increase the infiltration rate and reduce the
hazard of erosion. These practices can be adapted to
several of the soils in the survey area but are less suc-
cessful on the eroded soils. No-tillage for corn, which is
common on an increasing acreage, is effective in reducing
erosion on sloping soils and is suitable on most soils in
the survey area.

Terraces and diversions can help to control runoff and
erosion. They are most practical on deep, well drained
soils that have regular slopes. Most soils in Clare County,
however, are not suitable for terraces and diversions be-
cause the slopes are too complex and irregular.

Contouring and stripcropping can help to control ero-
sion on some soils, especially those with smooth and
uniform slopes. In most areas of the county, however, the
slopes are too short and too complex.
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Soil blowing is a hazard on about half of the cropland in
Clare County. It is a hazard on Au Gres, Brevort, Cros-
well, Gladwin, Graycalm, Mancelona, McBride, -Melita,
Menominee, Montcalm, Otisco, Roscommon, Rubicon,
and Wheatley soils. Soil blowing can damage these  soils
in a few hours if strong winds prevail and the soils are dry
and bare of plant cover or surface mulch. Overgrazing on
these soils can result in blowouts and severe erosion. No-
tilage, surface muich, cover crops, stripcropping, wind-
breaks, and a permanent plant cover help to control soil
blowing.

Information about the design of erosion-control prac-
tices for each kind of soil is contained in the Technical
Guide, available in local offices of the Soil Conservation
Service.

Soil drainage is a management need on about a fourth
of the acreage used for crops and pasture. it improves the
air-water relationship in the root zone. Spring planting,
spraying, and harvesting are hampered and weed control
is more difficult in areas where drainage is poor. Tile
drains or surface drainageways, or both, can remove
excess water if they are properly designed. Some soils
are naturally so wet that the production of the crops
common to the area is generally not possible. These soils
generally cannot be drained because good outlets are not
available. These are the poorly drained and very poorly
drained Brevort, Evart, Greenwood, Loxley, Lupton,
Markey, Rondeau, Roscommon, Sims, and Wheatley soils.

Unless artificially drained, the somewhat poorly drained
soils are so wet that crops are damaged during most
years. Examples are Au Gres, Gladwin, Kawkawlin, losco,
and Otisco. soils.

In Nester and Ubly soils natural drainage is good during
most of the year, but these soils tend to dry out slowly
after rains. Small-areas of wetter soils along drainageways
and in swales are commonly adjacent to these soils, es-
pecially to the ones that have slopes of 2 to 6 percent.
Artificial drainage is needed in some of these wetter
areas.

‘McBride soils have a water table jperched on -a fragipan
in the subsoil. As a result, many depressions are wet in
spring, but they usually dry up in summer. Timely planting

-of crops is difficult unless some of these wet depressions

are drained.

The design of surface and subsurface drainage systems
varies with the kind of soil. Tile drainage is needed in
most areas of the somewhat poorly drained soils that are
intensively row cropped. Finding outlets for tile drainage
systems is difficult in some areas of Au Gres, Gladwin,
losco, Kawkawlin, and Otisco soils. In some wet areas
diversions can carry surface runoff away. In low lying
areas the growing season can be shortened by frost late
in spring and early in fall.

information about the design of drainage systems for
each kind of soil is contained in the Technical Guide,
available in local offices of the Soil Conservation Service.
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Soil fertility is naturally medium to high in the loamy
Kawkawlin, McBride, Nester, and Sims soils. It is low in
most sandy soils, such as Au Gres, Graycalm, and Mont-
calm soils.

Many sandy soils are naturally strongly acid to slightly
acid. Unless these soils have been limed, applications of
ground limestone are needed to raise the pH level suffi-
ciently for good growth of alfalfa and other crops that
grow best on nearly neutral soils. Available phosphorus
and potash levels are naturally low to medium in most of
these soils.

Lime and fertilizer should be applied according to soil
tests (3), the need of the crop, and the expected crop
yield. The Cooperative Extension Service can help in de-
termining the kinds and amounts of fertilizer and lime to
apply (4).

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

Some of the soils used for crops in the survey area
have a loamy surface layer that is light in color and low in
content of organic matter. Generally, the structure of such
soils is weak, and a surface crust forms after intense
rainfall. Once the crust forms, it reduces the infiltration
rate and increases runoff. Regular additions of crop resi-
due, manure, and other organic material can improve tilth
and help to prevent crust formation.

Fall plowing is generally not desirable on the light col-
ored soils that have a loamy surface layer because a
surface crust forms during winter and spring. Many of the
soils plowed in the fall are nearly as dense and hard when
planted as they were before they were plowed. Also,
about half of the cropland in the county consists of slop-
ing soils that are subject to damaging erosion if they are
plowed in the fall.

Field crops suited to the soils and climate of the survey
area include a few that are not commonly grown. Corn is
the most commonly grown row crop. Grain sorghum, sun-
flowers, potatoes, and similar crops can be grown if eco-
nomic conditions are favorable.

Wheat and oats are the most common close-growing
crops. Rye, barley, and buckwheat can be grown, and
grass seed can be produced from bromegrass, fescue,
red clover, redtop, and bluegrass.

Special crops are not commonly grown in the survey
area for commercial use. On only a very small acreage,
such crops as strawberries, sweet corn and other vegeta-
bles, and apples are grown for sale. Large areas, howev-
er, could be managed for special crops, such as blueber-
ries, strawberries, raspberries, vegetables, and orchards. If
irrigated, the well drained soils that warm up early in
spring are especially well suited to these special crops.
The Graycalm, Mancelona, Melita, Menominee, and Mont-
calm soils that have slopes of less than 6 percent are
examples. Planting and harvesting of these crops usually
can be done sooner on these soils than on other soils.
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Applications of lime are needed for all of these crops but
blueberries, which are suited to an acid soil.

Most of the well drained soils in the survey area are
suited to orchards and nursery plants. Those on south
facing slopes generally are better suited. Soils in low posi-
tions where frost is frequent and air drainage is poor
generally are poorly suited to early vegetables and or-
chards.

The latest information about growing special crops can
be obtained from local offices of the Cooperative Exten-
sion Service and the Soil Conservation Service.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management are
shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence of
an estimated yield indicates that the crop is not suited to
or not commonly grown on the soil.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and exten-
sion agents. Results of field trials and demonstrations and
available yield data from nearby counties were also con-
sidered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and pas-
ture yields were estimated for the most productive varie-
ties of grasses and legumes suited to the climate and the
soil. A few farmers may be obtaining average yields higher
than those shown in table 5.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop var-
ieties; appropriate tillage practices, including time of tillage
and seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of ni-
trogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

The estimated vyields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.
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Capabllity classes and subclasses

Capability classes and subclasses :show, iin :a igeneral
way, the suitability of soils for most kinds -of -field .crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and ‘the way ‘they respond to treatment.
The grouping does not.take into account major.and:gener-
ally expensive landforming that would change slope,
‘depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major .reclamation
projects; and does not apply 'to horticultural crops or other
crops that require special management. Capability classifi-
‘cation is not -a substitute for interpretations designed to
show suitability and limitations of groups of soils for forest
trees or for engineering purposes.

In-the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit. The ca-
pability class and subclass are defined in the following
paragraphs. A survey area may not have soils of all
classes.

-Capability classes, the broadest groups, are designated
by Roman numerals | through VIII (9). The numerals .indi-
cate ‘progressively greater limitations -and narrower
choices for practical use. The classes ‘are :defined as
follows:

Class | soils have few limitations that restrict their use.

Class Il soils have moderate limitations that reduce the
‘choice of plants or that require moderate conservation
‘practices.

Class lll soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both. '

Class IV soils have very severe limitations that reduce
‘the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make ithem
generally unsuitable for cultivation.

‘Class VIl soils have very severe limitations that ‘make
them unsuitable for cultivation.

Class VIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.
~ Capability -subclasses are soil -groups within ‘one «lass;
‘they are designated by adding a small letter, g, w, s, or ¢,
to the class numeral, for example, lle. The letter.e shows
that the main limitation is risk of ierosion iunless :close-
growing plant cover is maintained; w shows that water .in
or on the soil interferes with plant -growth or cultivation (in
some soils the wetness can ‘be ipartly ‘corrected ‘by artifi-
cial drainage); s shows that the :soil is limited :mainly 'be-
cause it is shallow, droughty, or stony; and ¢, used in ‘orily
some parts of the United States, shows ‘that the chief
limitation is climate that is too cold or too dry.

In class | there are no subclasses because ‘the soils ‘of
this class have few limitations. Class V contains :only the
subclasses indicated ‘by w, s, @or ¢ because the :soils ‘in
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class 'V are 'subject ‘to ‘little :or ‘no werosion, ithough ‘they
‘have -other ‘limitations ‘that -restrict ‘their use ‘to ;pasture,
woodland, wildlife ‘habitat, or recreation.

“The :acreage ‘of ‘soils ‘in 'each ‘capability «class .and sub-
class is indicated in ‘table ‘6. /All :soils in ‘the :survey -area
except those named “at a ‘levél ‘higher ithan ‘the :series are
included. ‘Some of ‘the soils ‘that are ‘well suited to crops
-and-pasture may be'in low-intensity use, for-example, ‘soils
in capability ‘classes '| and .l. -Data iin ithis ‘table can ‘be
.used ‘to :determine ‘the farming ‘potential «of such <soils.

‘The capability subclass and ‘Michigan ‘management
group are identified in the description of each soil map
unit in the section “'Soil maps for detailed planning.” They
are listed at the end of each description. For the soil
complexes the soil management groups are listed in the
same order as the named series. These management
groups ‘are used for making recommendations about appli-
cations of lime and fertilizer, about artificial drainage, and
about other practices. For an explanation of these groups,
refer to Michigan State University Research Report 254,
“Soil management units and land 'use planning” (6).

Woodland management ‘and ;productivity

Table 7 contains information useful to woodland owners
or forest managers planning use of soils for wood crops.
Map unit symbols “for 'soils ‘suitable for wood crops are
listed. The soils are rated for a number ‘of factors to be
considered 'in management. Slight, :moderate, and ‘severe
are used to ‘indicate the degree .of ‘major ‘soil limitations.

Ratings of the erosion hazard indicate the 'risk of foss of
soil in well managed woodland. The risk is slight ‘if the
expected soil loss is small, moderate ‘if ‘some ‘measures
are needed to control ‘erosion -during logging and road
construction, and severe if intensive management or spe-
cial equipment and methods are needed ‘to prevent exces-
-sive loss of soil.

‘Ratings -of ‘equipment .limitation reflect the characteris-
tics and conditions ‘of the ‘soil ‘that restrict .use -of the
equipment generally ‘needed in*woodland ‘managemenit or
harvesting. ‘A 'rating -of ‘slight :indicates that use ‘of ‘equip-
ment s not ‘limited to ‘a partictilar 'kind of equipmenit or
time of year; ‘moderate ‘indicates ‘a ‘short .seasonal ‘limita-
tion .or :a need for some ‘modification in ‘management or
«equipment; ‘severe indicates ‘a ‘seasonal limitation, -a .need
tor :special -equipment ‘'or management, or ‘a ‘hazard in the
-use-of :.equipment.

Seedling mortality ratings indicate ithe degree ‘that ‘the
soil affects expected mortality ‘of planted tree seedlings.
{Plant ‘competition ‘is ‘not «considered in ‘the ratings. Seed-
lings from good planting 'stock that are properly planted
‘during a period of sufficient rainfall :are rated. A rating of
slight indicates ‘that ‘the expected .mortality of the planted
seedlings ‘is [less ‘than 25 percent, moderate, 25 to 50 -
‘percent; and severe, more ‘than 50 percent.

Considered in the ratings - of :windthrow hazard are char-
acteristics of the :soil that .affect ithe .development of tree
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roots and the ability of the soil to hold trees firmly. A
rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods of
excessive soil wetness and moderate or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow if
openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings by
impeding or preventing their growth. A rating of slight
indicates little or no competition from other plants; moder-
ate indicates that plant competition is expected to hinder
the development of a fully stocked stand of desirable
trees; severe means that plant competition is expected to
prevent the establishment of a desirable stand unless the
site is intensively prepared, weeded, or otherwise man-
aged for the control of undesirable plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index (7). This index
is the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish habi-
tat for wildlife. Several rows of low- and high-growing
broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wild-
life.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species plant-
ed properly on a well prepared site and maintained in
good condition can ensure a high degree of plant survival.

Table 8 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in
20 years. The estimates in table 8, based on measure-
ments and observation of established plantings that have
been given adequate care, can be used as a guide in
planning windbreaks and screens. Additional information
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about planning windbreaks and screens and the planting
and care of trees can be obtained from local offices of the
Soil Conservation Service or the Cooperative Extension
Service or from nurserymen.

Engineering

This section provides information about the use of soils
for building sites, 'sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in this
section were grain-size distribution, liquid limit, plasticity
index, soil reaction, soil wetness, depth to a seasonal high
water table, slope, likelihood of flooding, natural soil struc-
ture or aggregation, in-place soil density, and geologic
origin of the soil material. Where pertinent, data about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of absorbed cations were also
considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be applied
to each major horizon of each soil or to the entire profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a partic-
ular area; (3) evaluate alternative routes for roads, streets,
highways, pipelines, and underground cables; (4) evaluate
alternative sites for location of sanitary landfills, onsite
sewage disposal systems, and other waste disposal facili-
ties; (5) plan detailed onsite investigations of soils and
geology; (6) find sources of gravel, sand, clay, and topsoil;
(7) plan farm drainage systems, irrigation systems, ponds,
terraces, and other structures for soil and water conserva-
tion; (8) relate performance of structures already built to
the properties of the kinds of soil on which they are built
so that performance of similar structures on the same or a
similar soil in other locations can be predicted; and (9)
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predict the trafficability of soils for cross-country move-
ment of vehicles and construction equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or general
designs that will overcome unfavorable soil properties and
minimize soil-related failures. Limitations to the use of
these data, however, should be well understood. First, the
data are generally not presented for soil material below a
depth of 5 or 6 feet. Also, because of the scale of the
delailed map in this soil survey, small areas of soils that
differ from the dominant soil may be included in mapping.
Thus, these dala do not eliminate the need for onsite
investigations, testing, and analysis by personnel. having
expertise in the specific use contemplated.

The information is presented mainly in tables. Table 9
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 10, for sani-
tary facilities. Table 12 shows the kind of limitations for
water management. Table 11 shows the suitability of each
kind of soil as a source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 9. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A moder-
ate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limita-
tions can be overcome or minimized by special planning
and design. A severe limitation indicates that one or more
soil properties or site features are so unfavorable or diffi-
cult to overcome that a major increase in construction
effort, special design, or intensive maintenance is re-
quired. For some soils rated severe, such costly measures
may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, base-
ments, open ditches, and cemeteries. Such digging or
trenching is influenced by soil wetness caused by a sea-
sonal high water table; the texture and consistence of
soils; the tendency of soils to cave in or slough; and the
presence of very firm, dense soil layers or large stones. In
addition, excavations are affected by slope of the soil and
the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
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extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to in
table 9 are built on undisturbed soil and have foundation
loads of a dwelling no more than three stories high. Sepa-
rate ratings are made for small commercial buildings with-
out basements and for dwellings with and without base-
ments. For such structures, soils should be sufficiently
stable that cracking or subsidence of the structure from
settling or shear failure of the foundation does not occur.
These ratings were determined from estimates of the
shear strength, compressibility, and shrink-swell potential
of the soil. Soil texture, plasticity and in-place density, soil
wetness, and depth to a seasonal high water table were
also considered. Soil wetness and depth. to a seasonal
high water table indicate potential difficulty in providing
adequate drainage for basements, lawns, and gardens.
Slope and large stones in or on the soil are also important
considerations in the choice of sites for these structures
and were considered in determining the ratings. Suscepti-
bility to flooding is a serious hazard.

Local roads and streets referred to in table 9 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the soil
as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capacity
used in making the ratings. Soil wetness, fiooding, slope,
depth to very compact layers, and content of large stones.
affect stability and ease of excavation.

Sanitary facilities

Favorable soil properties and site- features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and in
identifying limiting soil properties and site features to be
considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table- 10 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as:
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as sfight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified. use, but limitations can be overcome by special
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planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same as the terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile .or perforated pipe that distribute effluent from a septic
tank into the natural soil. Only the soil horizons between
depths of 18 and 72 inches are evaluated for this use.
The soil properties and site features considered are those
that affect the absorption of the effluent and those that
affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, and susceptibility to flooding. Stones and boulders
interfere with installation. Excessive slope can cause later-
al seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel are less than 4
feet below the tile lines. In these soils the absorption field
does not adequately filter the effluent, and ground water
in‘the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, the size
of the absorption field can be increased so that perform-
ance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon fioor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavated
trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer of
soil material. Landfill areas are subject to heavy vehicular
traffic. Risk of polluting ground water and trafficability
affect the suitability of a soil for this use. The best soils
have a loamy or silty texture, have moderate to slow
permeability, are deep to a seasonal water table, and are
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not subject to flooding. Clayey soils are likely to be sticky
and difficult to spread. Sandy or gravelly soils generally
have rapid permeability, which might allow noxious liquids
to contaminate ground water. Soil wetness can be a limi-
tation, because operating heavy equipment on a wet soil
is difficult. Seepage into the refuse increases the risk of
pollution of ground water.

Ease of excavation affects the suitability of a soil for the
trench type of landfill. A suitable soil is deep to bedrock
and free of large stones and boulders. If the seasonal
water table is high, water will seep into trenches.

Unless otherwise stated, the limitations in table 10 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a site
is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey soils
may be sticky and difficult to spread; sandy soils may be
subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more organ-
ic matter, and the best potential for growing plants. Thus,
for either the area- or trench-type landfill, stockpiling ma-
terial from the A horizon for use as the surface layer of
the final cover is desirable.

Where it is necessary to bring in soil material for daily or
final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 11 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for roads.
Soils are evaluated as a source of roadfill for low embank-
ments, which generally are less than 6 feet high and less
exacting in design than high embankments. The ratings
reflect the ease of excavating and working the material
and the expected performance of the material where it
has been compacted and adequately drained. The per-
formance of soil after it is stabilized with lime or cement is
not considered in the ratings, but information about some
of the soil properties that influence such performance is
given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil



40

horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in table
15 provide specific information about the nature of each
horizon. This information can help determine the suitability
of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep slopes,
wetness, or many stones. If the thickness of suitable ma-
terial is less than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide guid-
ance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Fine-grained
soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the materi-
al. Descriptions of grain size, kinds of minerals, reaction,
and stratification are given in the soil series description
and in table 15. :

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of toxic sub-
stances. Organic matter in the A1 or Ap horizon greatly
increases the absorption and retention of moisture and
nutrients. Therefore, the soil material from these horizons
should be carefully preserved for later use.

‘Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have gentle
slopes. They are naturally fertile or respond well to fertiliz-
er. They are not so wet that excavation is difficult during
most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel and stones.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick, soils having large amounts of gravel or stones,
steep soils, and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
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preferred for topsoil because of its organic-matter content.
This horizon is designated as A1 or Ap in the soil series
descriptions. The absorption and retention of moisture and
nutrients for plant growth are greatly increased by organic
matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 12 the soil and site features that affect
use are indicated for each kind of soil. This information is
significant in planning, installing, and maintaining water-
control structures.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees.

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 12 are for
ponds that are properly designed, located, and construct-
ed. Soil properties and site features that affect aquifer-fed
ponds are depth to a permanent water table, permeability
of the aquifer, quality of the water, and ease of excava-
tion.

Drainage of soil is affected by such soil properties as
permeability; texture; hardpan or other layers that affect
the rate of water movement; depth to the water table;
slope; stability of ditchbanks; susceptibility to flooding; and
availability of outlets for drainage.

Irrigation is affected by such features as slope, suscep-
tibility to flooding, hazards of water erosion and soil blow-
ing, texture, depth of root zone, rate of water intake at the
surface, permeability of the soil below the surface layer,
available water capacity, need for drainage, and depth to
the water table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitability
of a soil for terraces are uniformity and steepness of
slope; depth to unfavorable material; large stones; perme-
ability; ease of establishing vegetation; and resistance to
water erosion, soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodibi-
lity, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated in table 13 ac-
cording to limitations that affect their suitability for recrea-
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tion uses. The ratings are based on such restrictive. soil
features as flooding, wetness, slope, and texture of the
surface layer. Not considered in these ratings, but impor-
tant in evaluating a site, are location and accessibility of
the area, size and shape of the area and its scenic qual-
ity, the ability of the soil to support vegetation, access to
water, potential water impoundment sites available, and
either access to public sewerlines or capacity of the soil
to absorb septic tank effluent. Soils subject to flooding are
limited, in varying degree, for recreation use by the dura-
tion and intensity of flooding and the season when flood-
ing occurs. Onsite assessment of height, duration, intensi-
ty, and frequency of flooding is essential in planning recre-
ation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design, in-
tensive maintenance, limited use, or by a combination of
these measures.

The information in table 13 can be supplemented by
information in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 10, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 9.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facilities
and utility lines. Camp areas are subject to heavy foot
traffic and some vehicular traffic. The best soils for this
use have mild slopes and are not wet or subject to flood-
ing during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most ve-
hicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have slopes
or stones or boulders that will increase the cost of shap-
ing sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to obtain
a uniform grade, the depth of the soil is generally suffi-
cient to allow necessary grading.

Paths and trails for walking, horseback riding, bicycling,
and other uses should require little or no cutting and
filling. The best soils for this use are those that are not
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wet, are firm after rains, are not dusty when dry, and are
not subject to flooding more than once during the annual
period of use. They should have moderate slopes and
have few or no stones or boulders on the surface.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is inad-
equate, or is inaccessible, wildlife either are scarce or do
not inhabit the area.

if the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation, by
maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 14, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used in
planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable for
creating, improving, or maintaining specific elements of
wildlife habitat; and determining the intensity of manage-
ment needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or very
poor. A rating of good means that the element of wildlife
habitat or the kind of habitat is easily created, improved,
or maintained. Few or no limitations affect management,
and satisfactory results can be expected if the soil is used
for the designated purpose. A rating of fair means that the
element of wildlife habitat or kind of habitat can be cre-
ated, improved, or maintained in most places. Moderately
intensive management is required for satisfactory results.
A rating of poor means that limitations are severe for the
designated element or kind of wildlife habitat. Habitat can
be created, improved, or maintained in most places, but
management is difficult and must be intensive. A rating of
very poor means that restrictions for the element of wild-
lifte habitat or kind of wildlife are very severe, and that
unsatisfactory results can be expected. Wildlife habitat is
impractical or even impossible to create, improve, or main-
tain on soils having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the growth
of grain and seed crops are depth of the root zone,
texture of the surface layer, available water capacity, wet-
ness, slope, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of grain and seed crops are corn, wheat, oats, and
barley.
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Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are fescue, bluegrass, brome-
grass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that affect
the growth of these plants are depth of the root zone,
texture of the surface layer, available water capacity, wet-
ness, surface stoniness, and flood hazard. Soil tempera-
ture and soil moisture are also considerations. Examples
of wild herbaceous plants are dandelions, goldenrod, rag-
weed, lambsquarters, and quackgrass.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife: eat. Major
soil properties that affect growth of hardwood trees: and
shrubs are depth of the root zone, available water capac-
ity, and wetness. Examples of native plants are oak,
poplar, cherry, ash, apple, hawthorn, dogwood, maple,
blackberry, and blueberry. Examples of fruit-producing
shrubs that are commercially available and suitable for
" planting on soils rated good are Russian-olive, autumn-
olive, and crabapple.

Coniferous plants are: cone-bearing trees, shrubs, or
ground cover plants. that furnish habitat or supply food in
the form of browse, seeds, or fruitlike. cones. Soil proper-
ties that have a major effect on the growth of coniferous.
plants are depth. of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and hemlock.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive of
submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties. affecting wetland plants are texture. of the sur-
face layer, wetness, reaction, slope, and surface stoni-
ness. Examples of wetland plants are smartweed, arrow-
head, wildrice, and cattail and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control. structures
in marshes or streams. Major soil properties affecting
shallow water areas are wetness, surface stoniness,
slope, and permeability. The availability of a dependable
water supply is important if water areas are to be devel-
oped. Examples of shallow water areas are marshes, wa-
terfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the:
following paragraphs.
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Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous plants.
The kinds of wildlife attracted to these areas include bob-
white quail, pheasant, killdeer, field sparrow, cottontail
rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted to
these areas include wild turkey, ruffed grouse, woodcock,
thrushes, woodpeckers, squirrels, owls, raccoon, deer,
and bear.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, loons, blackbirds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses. of se-
lected soil samples from. typical profiles.

In making: soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the presence
of free water and its depth. For each: horizon in the profile,
they note the thickness and color of the soil material; the
texture, or amount of clay, silt, sand, and gravel or other
coarse fragments; the structure, or the natural pattern of
cracks and pores in the undisturbed soil; and the consis-
tence of the soil material in place under the existing soil
moisture conditions. They record the depth: of plant roots,
determine the pH or reaction of the: soil, and identify any
free carbonates.

Samples of soil material are analyzed in the. laboratory
to verify the field estimates of soil properties and to deter-
mine all major properties of key soils, especially properties
that cannot be estimated accurately by field observation.
Laboratory analyses are not conducted for all soil series
in the survey area, but laboratory data for many soil series
not tested are available from nearby survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engineer-
ing properties, the engineering classifications, and the
physical and chemical properties. of each major horizon: of
each soil in the survey area. They also present data about
pertinent soil and water features.

Engineering properties

Table 15 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.
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Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morphol-
ogy'l!

Texture is described in table 15 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are defined
in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (77) and the system adopted by the American
Association of State Highway and Transportation Officials
(AASHTO) (7).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils are
classified according to grain-size distribution of the frac-
tion less than 3 inches in diameter, plasticity index, liquid
limit, and organic-matter content. Soils are grouped into
15 classes—eight classes of coarse-grained soils, identi-
fied as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL, MH,
CH, and OH; and one class of highly organic soils, identi-
fied as Pt. Soils on the borderline between two classes
have a dual classification symbol, for example, CL-ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is classi-
fied in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and A-
7 groups are further classified as follows: A-1-a, A-1-b, A-
2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an additional
refinement, the desirability of soils as subgrade material
can be indicated by a group index number. These num-
bers range from O for the best subgrade material to 20 or
higher for the poorest. The estimated classification, with-
out group index numbers, is given in table 15. Also in
table 15 the percentage, by weight, of rock fragments
more than 3 inches in diameter is estimated for each
major horizon. These estimates are determined mainly by
observing volume percentage in the field and then con-
verting that, by formula, to weight percentage.
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Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liguid fimit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

In some surveys, the estimates are rounded to the near-
est 5 percent. Thus, if the ranges of gradation and Atter-
burg limits extend a marginal amount across classification
boundaries (1 or 2 percent), the classification in the mar-
ginal zone is omitted.

Physical and chemical properties

Table 16 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation or
texture—that influence the downward movement of water
in the soil. The estimates are for vertical water movement
when the soil is saturated. Not considered in the esti-
mates is lateral seepage or such transient soil features as
plowpans and surface crusts. Permeability of the soil is an
important factor to be considered in planning and design-
ing drainage systems, in evaluating the potential of soils
for septic tank systems and other waste disposal systems,
and in many other aspects of land use and management.

Available waler capacily is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important character-
istics are content of organic matter, soil texture, and soil
structure. Shallow-rooted plants are not likely to use the
available water from the deeper soil horizons. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabilization;
and in evaluating the corrosivity of soils.
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Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility factor
(K) is a measure of the susceptibility of the soil to erosion
by water. Soils having the highest K values are the most
erodible. K values range from 0.10 to 0.64. To estimate
annual soil loss per acre, the K value of a soil is modified
by factors representing plant cover, grade and length of
slope, management practices, and climate. The soil-loss
tolerance factor (T) is the maximum rate of soil erosion,
whether from rainfall or soil blowing, that can occur with-
out reducing crop production or environmental quality. The
rate is expressed in tons of soil loss per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the sus-
ceptibility of soil to biowing and the amount of soil lost as
a result of blowing. Soils are grouped according to the
following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine. sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodible,
but crops can be grown if intensive measures to control
soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams that
are more than 35 percent clay. These soils are moderate-
ly erodible, but crops can be grown if measures to control
soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
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percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 17 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff from
precipitation. Soils not protected by vegetation are placed
in one of four groups on the basis of the intake of water
after the soils have been wetted and have received pre-
cipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thor-
oughly wet. These consist chiefly of soils that have a layer
that impedes the downward movement of water or soils
that have moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding is the temporary covering of ‘soil with water
from overflowing streams and runoff from adjacent slopes.
Water standing for short periods after rains or after snow
melts is not considered flooding, nor is water in swamps
and marshes. Flooding is rated in general terms that de-
scribe the frequency and duration of flooding and the time
of year when flooding is most likely. The ratings are based
on evidence in the soil profile of the effects of flooding,
namely thin strata of gravel, sand, silt, or, in places, clay
deposited by floodwater; irregular decrease in organic-
matter content with increasing depth; and absence of dis-
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tinctive soil horizons that form in soils of the area that are
not subject to flooding. The ratings are also based on
local information about floodwater levels in the area and
the extent of flooding and on information that relates the
position of each soil on the landscape to historic floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated zone
more than 6 inches thick for a continuous period of more
than 2 weeks during most years. The depth to a seasonal
high water table applies to undrained soils. Estimates are
based mainly on the relationship between grayish colors
or mottles in the soil and the depth to free water observed
in many borings made during the course of the soil
survey. Indicated in table 17 are the depth to the seasonal
high water table; the kind of water table, that is, perched
or apparent; and the months of the year that the water
table commonly is high. Only saturated zones above a
depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps in

assessing the need for specially designed foundations, the
need for specific kinds of drainage systems, and the need
for footing drains to insure dry basements. Such informa-
tion is also needed to decide whether or not construction
of basements is feasible and to determine how septic tank
absorption fields and other underground installations will
function. Also, a seasonal high water table affects ease of
excavation.
" Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low. soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, perme-
ability, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most susceptible
to frost action. Well drained very gravelly or sandy soils
are the least susceptible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is
related to soil moisture, particle-size distribution, total
acidity, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the sul-
fate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil hori-
zons is more susceptible to corrosion than an installation
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that is entirely within one kind of soil or within one soil
horizon.

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (8). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Au Gres series

The Au Gres series consists of somewhat poorly
drained, rapidly permeable soils. These soils formed in
sandy deposits on outwash plains, lake plains, and till
plains. Slopes range from 0 to 2 percent.

Au Gres soils are similar to Otisco soils and are com-
monly adjacent to Croswell, Grayling, Roscommon, and
Rubicon soils on the landscape. Croswell soils have mot-
tles between depths of 20 and 40 inches. They are on the
slightly higher rises. Grayling and Rubicon soils are on the
higher rises. They have no mottles. Also, Grayling soils
lack albic and spodic horizons. Roscommon soils are
grayer directly below the surface layer than Au Gres soils
and lack an albic horizon. They are in wet depressions.
Otisco soils have sandy loam bands in the lower part of
the subsail.

Typical pedon of Au Gres loamy sand, 0 to 2 percent
slopes, 2,442 feet west and 429 feet south of the north-
east corner of sec. 15, T. 18 N,, R. 6 W.

A1—0 to 4 inches; black (10YR 2/1) loamy sand; weak
medium granular structure; very friable; many fine
roots; 1 percent pebbles; medium acid; abrupt wavy
boundary.

A2—4 to 13 inches; light brownish gray (10YR 6/2) sand;
common fine distinct yellowish brown (10YR 5/6)
mottles; weak medium granular structure; very friabie;
few fine roots; 1 percent pebbles; slightly acid; abrupt
wavy boundary.

Bir—13 to 21 inches; dark brown (7.5YR 4/4) sand; few
medium distinct dark reddish brown (5YR 3/4) mot-
tles; weak medium subangular blocky structure; very
friable and about 20 percent firmly cemented ortstein
chunks; very few very fine roots; 1 percent pebbles;
slightly acid; abrupt wavy boundary.
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C1—21 to 33 inches; yellowish brown (10YR 5/4) sand;
few fine distinct dark brown (7.5YR 4/4) mottles;
single grained; loose; 1 percent pebbles; slightly acid;
clear wavy boundary.

C2--33 to 48 inches; dark yellowish brown (10YR 4/4)
sand; single grained; loose; 1 percent pebbles; neu-
tral; clear wavy boundary.

C3—48 to 60 inches; brown (10YR 5/3) sand; single
grained; loose; 1 percent pebbles; neutral.

The thickness of the solum ranges from 20 to 36
inches. Pebbles are in some pedons, but they make up
less than 5 percent of the volume. The solum ranges from
strongly acid to slightly acid.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly loamy sand but in some
pedons is sand. It is 2 to 4 inches thick. In cultivated
areas an Ap horizon is evident. It is 6 to 9 inches thick.
The A2 horizon has hue of 10YR, value of 6 or 7, and
chroma of 1 or 2. It ranges from 4 to 12 inches in thick-
ness.

The Bir horizon has hue of 7.5YR or 5YR, value of 4 or
5, and chroma of 4 or 6. The darker colors are in the
upper part. The content of ortstein ranges from 0 to 30
percent. Some pedons have a B3 horizon.

The C horizon has hue of 10YR, value of 4 to 7, and
chroma of 2 to 4. It is medium acid to neutral.

Brevort series

The Brevort series consists of poorly drained and very
poorly drained soils that are rapidly permeable in the
upper part and moderately slowly permeable in the lower
part. These soils formed in sandy deposits overlying cal-
careous loamy deposits on lake plains and till plains.
Slopes range from 0 to 2 percent.

Brevort soils are commonly adjacent to losco and
Wheatley soils on the landscape. losco soils have a dark
brown and brown mottled subsoil. They are slightly above
Brevort soils on the landscape. Wheatley soils lack a
loamy lIC horizon and are underlain with sand and gravel.
Brevort and Wheatley soils are in similar positions on the
landscape.

Typical pedon of Brevort loamy sand, 528 feet east and
100 feet north of the southwest corner of sec. 13, T. 17
N, R 3 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) loamy
sand; moderate medium granular structure; very fri-
able; many fine roots; 1 percent pebbles; mildly alka-
line; abrupt smooth boundary.

C1g—8 to 19 inches; grayish brown (10YR 5/2) loamy
sand; common fine distinct yellowish brown (10YR 5/
4, 5/6) mottles; weak medium subangular blocky
structure; very friable; very dark gray (10YR 3/1) root
channels; common fine roots; 2 percent pebbles;
mildly alkaline; clear wavy boundary.
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C2g—19 to 31 inches; grayish brown (10YR 5/2) sand
that has globular masses of loamy sand 1 inch to 3
inches in diameter; common fine distinct yellowish
brown (10YR 5/6) and many medium distinct yellow-
ish brown (10YR 5/4) mottles; single grained; loose;
few fine roots; 5 percent pebbles; mildly alkaline;
abrupt wavy boundary.

IIC3g—31 to 60 inches; grayish brown (2.5Y 5/2) silt
loam; common medium distinct gray (10YR 5/1) and
many medium distinct yellowish brown (10YR 5/6)
mottles; massive; firm; 2 percent pebbles; strong ef-
fervescence; mildly alkaline.

The depth to the IICg horizon and to carbonates ranges
from 20 to 40 inches. Pebbles and cobbles make up 0 to
5 percent of the volume.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is 6 to 10 inches thick. In uncultivated
areas an A1 horizon is evident. It is 2 to 7 inches thick. It
has hue of 10YR, value of 2 or 3, and chroma of 1. The A
horizon is dominantly loamy sand but in some ‘pedons is
sandy loam or mucky loamy sand. It ranges from medium
acid to mildly alkaline.

The Cg horizon has hue of 10YR, value of 4 to 6, and
chroma of 1 or 2. It ranges from slightly acid to mildly
alkaline. The 1ICg horizon has hue of 10YR, 5Y, or 2.5Y;
value of 5 or 6; and chroma of 1 or 2. It is loam, silt loam,
clay loam, or silty clay loam.

Colonville series

The Colonville series consists of somewhat poorly
drained, moderately rapidly permeable soils. These soils
formed in calcareous sandy and loamy deposits on flood
plains. Slopes range from 0 to 2 percent.

Colonville soils are similar to Evart soils, which also are
on flood plains. Evart soils are grayer in the upper part of
the substratum than Colonville soils, are coarser textured
in the upper part of the substratum, and are less alkaline.

Typical pedon of Colonville fine sandy loam, 120 feet
south and 1,056 feet east of the northwest corner of sec.
27, T.17N,R.3W.

A11—0 to 10 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, grayish brown (10YR 5/2) dry; mod-
erate medium granular structure; friable; many fine
roots; strong effervescence; moderately alkaline; clear
smooth boundary.

A12—10 to 17 inches; very dark grayish brown (10YR 3/
2) fine sandy loam; common medium distinct grayish
brown (10YR 5/2) and yellowish brown (10YR 5/6)
mottles; moderate medium granular structure; friable;
common fine roots; strong effervescence; moderately
alkaline; clear smooth boundary.

C1—17 to 29 inches; dark brown (10YR 4/3) fine sandy
loam; many medium faint grayish brown (10YR 5/2)
and many medium distinct dark brown (7.5YR 4/4)
mottles; moderate medium subangular blocky struc-
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ture; friable; few fine roots; strong effervescence;
moderately alkaline; abrupt smooth boundary.

C2—29 to 38 inches; yellowish brown (10YR 5/4) sand;
many medium distinct grayish brown (10YR 5/2) and
yellowish brown (10YR 5/6) mottles; single grained;
loose; very dark grayish brown (10YR 3/2) organic
stains; slight effervescence; moderately alkaline;
abrupt smooth boundary.

C3—38 to 44 inches; brown (10YR 5/3) sand; common
fine distinct yellowish brown (10YR 5/6) mottles;
single grained; loose; slight effervescence; moderate-
ly alkaline; abrupt smooth boundary.

C4—44 to 56 inches; strong brown (7.5YR 5/6) sand;
common fine distinct brown (10YR 5/3) mottles;
single grained; loose; slight effervescence; moderate-
ly alkaline; abrupt smooth boundary.

C5—56 to 60 inches; grayish brown (10YR 5/2) sand;
single grained; loose; 10 percent pebbles; slight ef-
fervescence; moderately alkaline.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly fine sandy loam but in
some pedons is sandy loam, loamy fine sand, or loam. It
ranges from 11 to 18 inches in thickness. In some pedons
the upper 10 inches is neutral.

The C horizon has hue of 10YR or 7.5YR, value of 3 to
6, and chroma of 2 to 6. It is fine sandy loam, sandy loam,
loamy fine sand, loam, loamy sand, sand, or gravelly
sand.

Croswell series

The Croswell series consists of moderately well drained,
rapidly permeable soils. These soils formed in sandy de-
posits on till plains, outwash plains, and low moraines.
Slopes range from 0 to 4 percent.

Croswell soils are commonly adjacent to Au Gres,
Grayling, Roscommon, and Rubicon soils on the land-
scape. Au Gres soils are mottled in the upper part of the
subsoil. They are in the slightly lower depressions. Grayl-
ing and Roscommon soils lack albic and spodic horizons.
Also, Roscommon soils have a grayer control section than
Croswell soils. They are in the wettest depressions. Grayl-
ing and Rubicon soils have no mottles. They are in the
slightly higher areas.

Typical pedon of Croswell sand, 0 to 4 percent slopes,
60 feet south and 1,750 feet west of the center of sec.
17, T.18 N, R.6 W.

A1—0 to 3 inches; very dark brown (10YR 2/2) sand;
weak fine granular structure; very friable; many very
fine roots; 1 percent pebbles; medium acid; abrupt
smooth boundary.

A2—3 to 7 inches; light brownish gray (10YR 6/2) sand;
weak fine granular structure; very friable; common
very fine roots; 1 percent pebbles; medium acid;
abrupt wavy boundary.
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B21ir—7 to 12 inches; dark brown (7.5YR 4/4) sand;
weak fine subangular blocky structure; very friable;
few very fine roots; 1 percent pebbles; slightly acid;
clear wavy boundary.

B22ir—12 to 20 inches; brown (7.5YR 5/4) sand; weak
fine subangular blocky structure; very friable; very few
very fine roots; 1 percent pebbles; slightly acid; clear
wavy boundary.

B3—20 to 29 inches; yellowish brown (10YR 5/4) sand;
common medium faint brownish yellow (10YR 6/6)
mottles; single grained; loose; 1 percent pebbles;
slightly acid; clear wavy boundary.

C1—29 to 50 inches; light yellowish brown (10YR 6/4)
sand; many medium distinct yellowish brown (10YR
5/6) and strong brown (7.5YR 5/6) mottles; single
grained; loose; 1 percent pebbles; slightly acid; clear
wavy boundary.

C2—50 to 60 inches; light yellowish brown (10YR 6/4)
sand; few medium distinct yellowish brown (10YR 5/
6) mottles; single grained; loose; 1 percent pebbles;
slightly acid.

The thickness of the solum ranges from 27 to 40
inches. Pebbles make up 0 to 1 percent of the volume.
The solum ranges from very strongly acid to slightly acid.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly sand but in some
pedons is loamy sand. It ranges from 1 inch to 4 inches in
thickness. In cultivated areas an Ap horizon is evident. It
ranges from 6 to 10 inches in thickness. The A2 horizon
has hue of 10YR, value of 5 or 6, and chroma of 2.

The Bir horizon has hue of 5YR, 7.5YR, or 10YR; value
of 3 to 5; and chroma of 4 to 6. Oristein ranges from 0 to
20 percent of the volume. Some pedons do not have a B3
horizon.

The C horizon has hue of 10YR, value of 5 or 6, and
chroma of 3 or 4. It is medium acid or slightly acid.

Evart series

The Evart series consists of poorly drained and very
poorly drained, rapidly permeable soils. These soils
formed in sandy deposits on flood plains. Slopes range
from 0 to 2 percent. The Evart soils in this survey area
have a thinner dark surface layer than is defined as the
range for the series, but this difference does not alter the
use or behavior of the soils.

Evart soils are similar to Colonville soils and are com-
monly adjacent to Winterfield soils on the-landscape. The
upper part of the substratum of Colonville and Winterfield
soils is brighter than that of Evart soils. It is mottled. Also,
Colonville soils are finer textured and more alkaline than
Evart soils. In this survey area Winterfield soils are
mapped with Evart soils.

Typical pedon of Evart loam, in an area of Winterfield-
Evart complex, 700 feet west and 100 feet north of the
centerof sec. 21, T. 19 N, R. 6 W,
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A1—0 to 8 inches; very dark brown (10YR 2/2) loam, very
dark grayish brown (10YR 3/2) dry; moderate medium
granular structure; friable; common fine roots; ‘neutral;
abrupt smooth boundary.

C1—8 to 20 inches; grayish brown (10YR 5/2) sand;
single grained; loose; few fine roots; neutral; abrupt
smooth boundary.

C2—20 to 35 inches; grayish brown (10YR 5/2) sand;
many medium distinct yellowish brown (10YR 5/6)
‘mottles; single grained; loose; very few wvery fine
roots; neutral; abrupt wavy boundary.

A1b—35 to 37 inches; very dark grayish brown (10YR 3/
2) sand; common fine distinct grayish brown (10YR
5/2) mottles; single grained; loose; neutral; abrupt
wavy boundary.

C3—37 to 60 inches; grayish brown (10YR 5/2) sand;
common fine distinct yellowish brown (10YR 5/6)
mottles; single grained; loose; neutral.

The A1 horizon has hue of 10YR, value of 2, and
chroma of 1 or 2. It is dominantly loam but in some
pedons is sand, loamy sand, or sandy loam. It ranges
from slightly acid to mildly alkaline and is 7 to 10 inches
thick.

The C horizon has hue of 10YR -or 2.5Y, value of 4 or 5,
and chroma of 1 or 2. It is sand, gravelly sand, or sand
and gravel. It is slightly acid to moderately alkaline; the pH
increases with increasing depth. The content of pebbles
ranges, by volume, from O to 50 percent.

Gladwin series

The Gladwin series consists of somewhat poorly
drained, moderately rapidly permeable soils. These soils
formed in calcareous sand and gravel deposits on
-outwash plains and lake plains. Slopes range from 0 to 2
percent.

Gladwin soils are commonly adjacent to Mancelona and
Wheatley soils on the landscape. ‘Mancelona soils lack
mottles in the upper part of the subsoil. They are above
Gladwin soils on the landscape. Wheatley soils have a
grayer subsoil than Gladwin soils. They .are .in the wetter
depressions and drainageways.

Typical pedon -of Gladwin loamy sand, 0 to 2 percent
slopes, 2,540 feet east and 285 feet north of the :south-
‘west corner of sec. 25, T. 17 N, R. 3. W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) loamy
sand; weak fine granular structure; very friable; many
fine roots; 3 percent pebbles; slightly acid; :abrupt
smooth boundary.

A2—8 to 11 inches; grayish brown (10YR 5/2) 'sand;
single grained; loose; common fine roots; 2 percent
pebbles; neutral; clear wavy boundary.

B21ir—11 to 22 inches; dark brown (7.5YR 4/4) sand; few
fine distinct yellowish brown (10YR 5/6) and light
yellowish brown (10YR ‘6/4) motties; weak coarse
subangular blocky structure; wery friable; many fine
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roots; 2 percent pebbles; slightly .acid; abrupt wavy
‘boundary.

B22t—22 to 29 inches; dark brown (7.5YR 4/4) gravelly
sandy loam; common coarse distinct fight 'yellowish
‘brown (10YR 674) and light gray {(10YR 7/2) mottles;
weak medium subangular blocky structure; friable,
slightly sticky; few fine roots; few thin clay films on
faces of peds and in pores; 20 percent pebbles;
mildly alkaline; abrupt wavy boundary.

1IC—29 to 60 inches; very pale brown (10YR 7/4) :strati-
fied gravel and coarse sand; single grained; loose;
strong effervescence; mildly alkaline.

The thickness of the solum and the depth to carbonates
range from 24 to 40 inches. Pebbles make up 2 to 20
percent of the volume. The solum ranges from slightly
acid to mildly alkaline.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is 2 to 4 inches thick. In cultivated
areas an Ap horizon is evident. It ranges from 6 to 10
inches in thickness. The A2 horizon has hue of 10YR,
value of 5 or 6, and chroma of 2 or 3. It is sand or loamy
sand.

The Bir horizon has ‘hue .of 10YR, 7.5YR, -or 5YR; value

.of 3 to 5; and chroma of 3 or 4. It is sand or loamy sand.

Some pedons have an A’2 horizon. The Bt horizon has
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 4
to 6. It is gravelly sandy loam, sandy loam, or gravelly
loamy sand.

The IIC horizon has hue of 10YR, value of 5 to 7, and

chroma of 3 or 4. It is gravel and ccoarse .sand .or sand

and gravel.

Graycalm series

The Graycalm series .consists of :somewhat excessively

drained, rapidly permeable soils. These soils formed .in

sandy deposits .on outwash plains, till plains, and ‘mor-
aines. Slopes range from O to .35 percent.

Graycalm soils :are commonly -adjacent to the Grayling
and Montcalm soils on the landscape. ‘Grayling soils lack
a spodic horizon -and ‘have 'no bands of loamy sand. Mont-
calm soils have bands of sandy loam. Grayling :soils :and
both of the adjacent soils are .in similar -positions -on the
landscape.

Typical ‘pedon «of Graycalm :sand, ‘0 to 6 percent slopes,
2,310 feet west and 700 feet north -of the southeast
corner of sec. 6, T. 20 'N., R. 4 W.

A1—0 1o 3 inches; very dark -grayish brown (10YR 3/2)
‘sand; moderate medium -granular ‘structure; very fri-
‘able; many fine roots; very strongly acid; clear wavy
boundary.

'B21—3 to 6 iinches; dark ‘brown (7.5YR 4/4) sand; weak
fine granular -structure; wvery ‘friable; ‘common fine
roots; strongly acid; clear-irregular boundary.
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B22—6 to 13 inches; strong brown (7.5YR 5/6) sand;
weak fine granular structure; very friable; few fine
roots; medium acid; gradual wavy boundary.

B3—13 to 22 inches; yellowish brown (10YR 5/6) sand;
single grained; loose; few fine roots; slightly acid;
gradual wavy boundary.

A2—22 to 35 inches; light yellowish brown (10YR 6/4)
sand; single grained; loose; very few fine roots; slight-
ly acid; abrupt broken boundary.

A&B—35 to 60 inches; light yellowish brown (10YR 6/4)
sand (A’2); single grained; loose; lamellae and bands
of brown (7.5YR 5/4) and reddish brown (5YR 5/4)
loamy sand (B’t); weak medium subangular blocky
structure; friable; individual bands are 1/4 inch to 2
inches thick and combined are 5 inches thick; 5 per-
cent pebbles; slightly acid.

The thickness of the solum ranges from 40 to more
than 60 inches. Depth to the Bt horizon ranges from 35 to
48 inches. Pebbles make up 0 to 5 percent of the volume.
The solum ranges from very strongly acid to slightly acid.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly sand but in some
pedons is loamy sand. It is 2 to 5 inches thick. In cultivat-
ed areas an Ap horizon is evident. It has hue of 10YR,
value of 3 or 4, and chroma of 2 or 3. It is 7 to 10 inches
thick. Some pedons have an A’'2 horizon.

The B2 horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 4 to 6. The- B3 horizon has hue of
10YR, value of 5 to 7, and chroma of 4 to 6. The A2
horizon has hue of 10YR, value of 5 to 7, and chroma of
3 to 6. The Bt horizon has hue of 10YR or 7.5YR, value of
4 or 5, and chroma of 4 to 6. It occurs as bands 1/16
inch to 2 inches thick. The total thickness of the bands
within a depth of 60 inches is less than 6 inches.

Some pedons have a C horizon.

Grayling series

The Grayling series consists of excessively drained,
very rapidly permeable soils. These soils formed in sandy
deposits on outwash plains. Slopes range from 0 to 35
percent.

Grayling soils are commonly adjacent to the Au Gres,
Croswell, Graycalm, and Rubicon soils on the landscape.
All of these adjacent soils but Graycalm soils have albic
and spodic horizons. Au Gres soils have mottles in the
upper part of the subsoil. They are in wet depressions and
drainageways. Croswell soils have mottles between
depths of 20 and 40 inches. They are in slight depres-
sions. Graycalm soils have loamy sand bands, generally
below a depth of 40 inches. Grayling, Graycalm, and Rubi-
con soils are in similar positions on the landscape.

Typical pedon of Grayling sand, 6 to 18 percent slopes,
1,650 feet north and 264 feet east of the southwest
corner of sec. 5, T. 20 N,, R. 3 W.
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A1—0 to 3 inches; black (10YR 2/1) sand; weak medium
granular structure; very friable; 50 percent grayish
brown (10YR 5/2) uncoated sand grains; common
very fine roots; very strongly acid; abrupt smooth
boundary.

B21ir—3 to 9 inches; yellowish brown (10YR 5/4) sand;
weak fine subangular blocky structure; very friable;
few very fine roots; strongly acid; clear smooth
boundary.

B22ir—9 to 19 inches; yellowish brown (10YR 5/6) sand;
weak fine subangular blocky structure; very friable;
few very fine roots; slightly acid; clear wavy boundary.

C—19 to 60 inches; light yellowish brown (10YR 6/4)
sand; single grained; loose; slightly acid.

The thickness of the solum ranges from 15 to 30
inches. Pebbles make up 0 to 5 percent of the volume.

The A1 horizon has hue of 10YR, value of 2 to 4, and
chroma of 1 or 2. It is 2 to 3 inches thick. Some pedons
have an A2 horizon.

The Bir horizon has hue of 7.5YR or 10YR, value of 4
to 6, and chroma of 4 to 8. Some pedons have a B3
horizon.

The C horizon has hue of 10YR, value of 6 or 7, and
chroma of 2 to 4. In some pedons it contains coarse
sand.

Greenwood series

The Greenwood series consists of very poorly drained,
moderately permeable or moderately rapidly permeable,
acid peat soils on moraines and outwash plains. These
soils formed in old lakes that were engulfed with herba-
ceous plants and are now leatherleaf bogs. Slopes range
from O to 2 percent.

Greenwood soils are commonly adjacent to Loxley and
Lupton soils on the landscape. Loxley soils have organic
sapric tiers. In this survey area they are mapped with
Greenwood soils. Lupton soils are not so acid as Green-
wood soils and have organic sapric tiers. Greenwood and
Lupton soils are in similar positions on the landscape.

Typical pedon of Greenwood mucky peat, in an area of
Loxley and Greenwood mucky peats, 300 feet east and
825 feet south of the northwest corner of sec. 16, T. 18
N.,,R.6 W.

Oi1—0 to 6 inches; dark brown (7.5YR 4/4) broken face
and rubbed fibric material; about 95 percent fiber, 90
percent rubbed; massive; friable; herbaceous fibers;
primarily live roots and sphagnum moss; extremely
acid; clear smooth boundary. _

Oe1—6 to 10 inches; very dark brown (10YR 2/2) broken
face and rubbed hemic material; about 80 percent
fiber, 20 percent rubbed; massive; friable; herbaceous
fibers; many fine roots; extremely acid; gradual
smooth boundary.

Oe2—10 to 35 inches; dark brown (7.5YR 3/2) broken
face and rubbed hemic material; about 80 percent
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fiber, 20 percent rubbed; massive; friable; herbaceous
fibers; common fine roots; extremely acid; gradual
smooth boundary.

0Oe3—35 to 60 inches; dark brown (7.5YR 3/2) broken
face and rubbed hemic material; about 90 percent
fiber, 35 percent rubbed; massive; friable; herbaceous
fibers; few very fine roots; very strongly acid.

The thickness of the organic tiers ranges from 51 to
more than 60 inches. The tiers consist of primarily herba-
ceous fibers. They have hue of 5YR, 7.5YR, or 10YR;
value of 2 to 5; and chroma of 2 to 4. Some pedons have
a surface tier of hemic or sapric material. In some pedons
the lower two tiers have layers of fibric or sapric material
that combined, are less than 10 inches thick.

losco series

The losco series consists of somewhat poorly drained
soils that are rapidly permeable in the upper part and
moderately slowly permeable in the lower part. These
soils formed in sandy deposits over loamy deposits on till
plains, outwash plains, and lake plains. Slopes range from
0 to 3 percent.

losco soils are commonly adjacent to the Brevort, Kaw-
kawlin, McBride, Melita, and Menominee soils on the land-
scape. Brevort soils typically have a grayish brown sub-
stratum. They are in wet depressions. Kawkawlin soils are
finer textured in the upper part of the subsoil than losco
soils. In this survey area they are mapped with losco soils.
McBride soils have a fragipan. Melita soils are sandy in
the upper 40 to 60 inches of the solum. McBride, Melita,
and Menominee soils have no mottles in the upper part of
the subsoil. They are on the higher knolls and hills.

Typical pedon of losco loamy sand, in an area of losco-
Kawkawlin complex, 0 to 3 percent slopes, 120 feet east
and 1,090 feet south of the northwest corner of sec. 8, T.
20N, R. 4 W.

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
loamy sand; weak medium granular structure; very
friable; many fine roots; 1 percent cobbles; slightly
acid; abrupt smooth boundary.

A2—6 to 9 inches; grayish brown (10YR 5/2) sand,
common fine distinct dark brown (7.5YR 4/4) mottles;
weak fine granular structure; very friable; few very fine
roots; 1 percent cobbles; slightly acid; abrupt broken
boundary.

B21ir—9 to 14 inches; dark brown (7.5YR 4/4) loamy
sand; common fine distinct yellowish red (5YR 4/6)
mottles; weak medium subangular blocky structure;
dominantly friable but 20 to 30 percent firmly cement-
ed ortstein; few very fine roots; 1 percent cobbles;
slightly acid; abrupt wavy boundary.

B22ir—14 to 22 inches; dark brown (10YR 4/3) loamy
sand; many medium faint brown (10YR 5/3) and
many medium distinct dark brown (7.5YR 4/4) mot-
tles; weak medium subangular blocky structure; fri-
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able; few very fine roots; 3 percent pebbles and cob-
bles; slightly acid; abrupt wavy boundary.

A'2—22 to 30 inches; brown (10YR 5/3) sand; common
medium prominent dark brown (7.5YR 4/4) mottles;
single grained; loose; 1 percent cobbles; slightly acid;
abrupt smooth boundary.

IIB'21t—30 to 40 inches; brown (7.5YR 5/4) silty clay
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular block:, struc-
ture; firm; few thin brown (7.5YR 5/4) clay films on
faces of peds; 1 percent cobbles; neutral; gradual
wavy boundary.

11B'22t—40 to 60 inches; brown (7.5YR ‘5/4) silty clay

loam; common medium distinct grayish brown (10¥YR
5/2) and light olive brown (2.5Y 5/4) mottles; weak
coarse subangular blocky structure; firm; few thin
strong brown (7.5YR 5/6) clay films on faces of peds;
1 percent cobbies; mildly alkaline.

The thickness of the solum and the depth to carbonates
range from 30 to more than 60 inches. The depth to the
IIB't horizon ranges from 24 to 36 inches. Pebbles and
cobbles make up 1 to 5 percent of the volume. The sandy
part of the solum ranges from strongly acid to slightly
acid.

The Ap horizon has hue of 10YR, value of 3 or 4, :and
chroma of 1 or 2. It ranges from 6 to 10 inches in thick-
ness. In uncultivated areas a 1- to -6-inch A1 horizon ‘is
evident. The A2 horizon has hue of 10YR, value of 5 to 7,
and chroma of 2 or 3. It is dominantly loamy sand, but the
range includes sand.

The Bir horizon has hue of 5YR, 7.5YR, or 10YR; value
of 3 to.5; and chroma of 3 to 6. It is sand or loamy sand.
The A’2 horizon has hue of 10YR, value of 5 or 6, and

-chroma of 2 to 4. The IIB’t horizon has hue of 10YR or

7.5YR, value of 4 or 5, and chroma of 3 to 6. It is clay
loam, sandy clay loam, or silty clay loam. It ranges from
slightly acid to mildly alkaline.

Some pedons have a IIC horizon. This -horizon ‘has hue
of 10YR or 7.5YR, value of 5 or 6, and chroma of 1 to 4.
It is clay loam or silty clay loam.

Kawkawlin series

The Kawkawlin series consists of somewhat poorly
drained, moderately slowly permeable soils. These soils
formed in calcareous loamy till on low moraines and till
plains. Slopes range from 0 to 4 percent. ‘

Kawkawlin soils are commonly adjacent to the losco,
Nester, Sims, and Ubly soils on thé landscape. losco 'soils
are sandy in the upper part of the solum. In this survey

area they are mapped with Kawkawlin soils. Nester and

Ubly soils do not have grayish mottles in the upper part of
the subsoil. They are on the higher rises and hills. Also,
Ubly soils are coarser textured in the upper part of the
solum than Kawkawlin soils. Sims soils have a grayer
subsoil than Kawkawlin soils. They are in wet depressions-
and drainageways.
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Typical pedon of Kawkawlin loam, 0 to 4 percent
slopes, 165 feet south and 36 feet west of the northeast
corner of sec. 33, T. 18 N, R. 3 W.

Ap—O0 to 6 inches; very dark gray (10YR 3/1) loam; mod-
erate medium granular structure; friable; many fine
roots; 2 percent cobbles; slightly acid, gradual wavy
boundary.

B&A—6 to 11 inches; brown (7.5YR 5/4) silty clay loam
(B) and light brownish gray (10YR 6/2) loam (A);
moderate medium angular blocky structure; firm (B),
friable (A); common very fine roots; 2 percent cob-
bles; slightly acid; gradual wavy boundary.

B21t—11 to 18 inches; dark brown (7.5YR 4/4) silty clay
loam; common fine distinct light brownish gray (10YR
6/2) and strong brown (7.5YR 5/6) mottles; moderate
medium angular blocky structure; firm; continuous thin
dark brown (7.5YR 4/4) clay fiims on faces of peds;
common very fine roots; 2 percent pebbies; slightly
acid; gradual wavy boundary.

B22t—18 to 24 inches; dark brown (7.5YR 4/4) silty clay
loam; common fine distinct strong brown (7.5YR 5/6),
yellowish brown (10YR 5/8), and light brownish gray
(10YR 6/2) mottles; moderate medium angular blocky
structure; firm; continuous thin dark brown (7.5YR 4/
4) clay films on faces of peds; few very fine roots; 2
percent pebbles; slightly acid; clear wavy boundary.

C—24 to 60 inches; grayish brown (10YR 5/2) silty clay
loam; common medium distinct light brownish gray
(10YR 6/2) and yellowish brown (10YR 5/6) mottles;
weak medium subangular blocky structure; firm; 5 per-
cent pebbles; strong effervescence; moderately alka-
line.

The thickness of the solum and the depth to free car-
bonates range from 20 to 34 inches. Pebbles and cobbles
make up 1 to 10 percent of the volume. The solum ranges
from medium acid to mildly alkaline.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 to 3. It ranges from 6 to 10 inches in thick-
ness. In undisturbed areas both an A1 horizon and an A2
horizon are evident.

The B&A horizon occurs in most pedons. The A part
has hue of 10YR, value of 6, and chroma of 2 to 4. It is
loam or sandy loam. The B part has hue of 7.5YR or
10YR, value of 4 or 5, and chroma of 4. The Bt horizon
has hue of 7.5YR or 10YR, value of 4 or 5, and chroma of
3 or 4. It is clay loam or silty clay loam that ranges, by
weighted average, from 35 to 45 percent clay. Some
pedons have a B3 horizon. '

The C horizon has hue of 7.5YR or 10YR, value of 5,
and chroma of 2 to 4. It is clay loam or silty clay loam.

Loxley series

The Loxley series consists of very poorly drained, mod-
erately slowly to moderately rapidly permeable, deep acid
muck soils on outwash plains and moraines. These soils
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formed in old lakes that were engulfed with herbaceous
plants and are now leatherleaf bogs. Slopes range from 0
to 2 percent.

Loxley soils are.commonly adjacent to Greenwood and
Lupton soils on the landscape. Greenwood soils have
organic hemic tiers. In this survey area they are mapped
with Loxley soils. Lupton soils are not so acid as Loxley
soils and are in about the same position on the landscape
as those soils.

Typical pedon of Loxley mucky peat, in an area of
Loxley and Greenwood mucky peats, 150 feet south and
528 feet east of the northwest corner of sec. 32, T. 18 N,,
R. 6 W.

Oe1—0 to 5 inches; dark reddish brown (5YR 3/2) hemic
material, dark reddish brown (5YR 2/2) rubbed; about
65 percent fibers, 35 percent rubbed; weak coarse
platy structure; very friable; many fine roots; sodium
pyrophosphate light yellowish brown (10YR 6/4),
about 80 percent spagnum and 20 percent herba-
ceous; few partly decomposed woody stems; ex-
tremely acid; abrupt smooth boundary.

Oe2—5 to 13 inches; dark reddish brown (5YR 3/3)
hemic material, dark reddish brown (5YR 3/2) rubbed;
about 65 percent fibers, 20 percent rubbed; weak:
coarse platy structure; very friable; few fine roots;
sodium pyrophosphate light yellowish brown (10YR 6/
4), primarily herbaceous fibers; few partly decom-
posed woody stems; extremely acid; clear smooth
boundary.

Oal—13 to 27 inches; dark reddish brown (5YR 2/2)
sapric material, black (5YR 2/1) rubbed; about 55
percent fibers, 5 percent rubbed; weak coarse platy
structure; very friable; sodium pyrophosphate pale
brown (10YR 6/3), primarily herbaceous fibers; ex-
tremely acid; clear smooth boundary.

0Oa2—27 to 60 inches; dark reddish brown (5YR 2/2)
sapric material, black (SYR 2/1) rubbed; about 35
percent fibers, 5 percent rubbed; massive; sodium
pyrophosphate pale brown (10YR 6/3), primarily her-
baceous fibers; extremely acid.

The thickness of the sapric material ranges from 51 to
more than 60 inches. Some pedons have sandy material
below a depth of 51 inches. The sapric material consists
of primarily herbaceous fibers. It is extremely acid or very
strongly acid.

The organic tiers have hue of 2.5YR, 5YR, or 7.5YR;
value of 2 or 3; and chroma of 2 to 4. Most pedons have
a surface tier of hemic material. Some have a surface
covering of sphagnum moss as much as 8 inches thick.

Lupton series

The Lupton series consists of very poorly drained, mod-
erately slowly to moderately rapidly permeable muck soils
on lake plains, till plains, outwash plains, and moraines.
These soils formed in old lakes that were engulfed with



52

herbaceous plants, then gradually were wooded in many
areas, and are now wooded or marshy bogs. Slopes
range from O to 2 percent.

Lupton soils are commonly adjacent to Greenwood,
Markey, and Loxley soils on the landscape. Greenwood
and Loxley soils are more acid than Lupton soils. In this
survey area they are mapped together. Greenwood soils
consist of organic hemic tiers. Markey soils are underlain
with sand at a depth of about 32 inches. All of the adja-
cent soils are in about the same position on the land-
.scape as Lupton soils.

Typical pedon of Lupton muck, 150 feet north and 825
feet east of the southwest corner of sec. 33, T. 19 N, R.
3W.

Oa1—0 to 7 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 40 percent fiber, 5 per-
cent rubbed; weak coarse subangular biocky struc-
ture; friable; herbaceous and woody fibers; common
fine roots; mildly alkaline; clear smooth boundary.

Oa2—7 to 16 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 20 percent fiber, essen-
tially none after rubbing; weak very coarse platy struc-
ture parting to weak fine subangular blocky; friable;
herbaceous and woody fibers; few fine roots; mildly
alkaline; clear smooth boundary.

0a3—16 to 22 inches; black (10YR 2/1) sapric material,
very dark brown (10YR 2/2) rubbed; about 40 percent
fiber, 10 percent rubbed; weak coarse platy structure
parting to weak fine subangular blocky; friable; herba-
ceous and woody fibers; very few very fine roots;
mildly alkaline; abrupt smooth boundary.

Oa4—22 to 42 inches; black (10YR 2/1) sapric material,
very dark brown (10YR 2/2) rubbed; about 50 percent
fiber, 10 percent rubbed; massive; friable; woody
fibers; mildly alkaline; clear smooth boundary.

0Oa5—42 to 50 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 25 percent fiber, 5 per-
cent rubbed; massive; friable; herbaceous and woody
fibers; mildly alkaline; clear smooth boundary.

0Oa6—50 to 60 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; about 40
percent fiber, 10 percent rubbed; massive; friable;
herbaceous fibers; mildly alkaline.

The thickness of the sapric material ranges from 51 to
more than 60 inches. Some pedons have sandy or loamy
material below a depth of 51 inches. The sapric material
consists of dominantly herbaceous fibers, but woody
fibers and fragments can make up as much as 30 percent
of the volume. The sapric material ranges from slightly
acid to mildly alkaline.

The surface tier has hue of 5YR, 7.5YR, or 10YR; value
of 2; and chroma of 0 to 2. The subsurface and bottom
tiers have hue of 5YR, 7.5YR, or 10YR; value of 2 or 3;
and chroma of 1 to 3. Some pedons have layers of hemic
material that, combined, are less than 10 inches thick.
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Mancelona series

The Mancelona series consists -of somewhat excessive-
ly drained, moderately rapidly permeable soils. These soils
formed in calcareous sandy and gravelly deposits on
outwash plains and lake plains. Slopes range from 0 to 12
percent.

Mancelona soils are commonly adjacent to the Gladwin,
Montcaim, and Wheatley soils on the landscape. Gladwin
soils have bright mottles in the upper part of the subsoil.
They are in shallow depressions. Montcalm soils have
sandy loam bands in the solum and do not have a I1IC
horizon of sand and gravel. Mancelona and Montcalm
soils are in similar positions on the landscape. Wheatley
soils typically have a grayish brown substratum. They are
in wet depressions and drainageways.

Typical pedon of Mancelona loamy sand, 0 to 6 percent
slopes, 100 feet south and 100 feet east of the northwest
corner of sec. 24, T. 20 N.,, R. 5 W.

A1—0 to 3 inches; black (10YR 2/1) loamy sand; moder-
ate medium granular structure; very friable; many fine
roots; 10 percent gravel; slightly acid; abrupt smooth
boundary.

A2—3 to 5 inches; grayish brown (10YR 5/2) gravelly
loamy sand; weak fine subangular blocky structure;
very friable; black (10YR 2/1) along root channels;
many fine roots;-25 percent gravel; slightly acid; clear
broken boundary.

B21ir—5 to 9 inches; dark brown (7.5YR 4/4) gravelly
loamy sand; weak fine subangular blocky structure;
very friable; common fine roots; 30 percent gravel;
slightly acid; clear wavy boundary.

B22ir—9 to 18 inches; brown (7.5YR 5/4) gravelly loamy
sand; weak fine subangular blocky structure; very fri-
able; few fine roots; 25 percent gravel; slightly acid;
abrupt irregular boundary.

B2t—-18 to 23 inches; dark brown (7.5YR 4/4) gravelly
sandy loam; moderate fine subangular blocky struc-
ture; very friable; few thin clay bridgings between
sand grains; few very fine roots; 25 percent gravel;
slightly acid; clear irregular boundary.

B3—23 to 27 inches; dark yellowish brown (10YR 4/4)
gravelly loamy sand; weak fine subangular blocky
structure; very friable; few very fine roots; 25 percent
gravel; slight effervescence; mildly alkaline; clear ir-
regular boundary.

IIC—27 to 60 inches; light yellowish brown (10YR 6/4)
sand and gravel; single grained; loose; 40 percent
gravel; strong effervescence; mildly alkaline.

The thickness of the solum and the depth to the calcar-
eous IIC horizon of sand and gravel range from 20 to 40
inches. Pebbles make up 3 to 40 percent of the volume.
The solum ranges from slightly acid to mildly alkaline; the
pH increases with increasing depth.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It ranges from 2 to 5 inches in thick-
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ness. In cultivated areas an Ap horizon is evident. It has
hue of 10YR, value of 3 or 4, and chroma of 2 or 3. It
ranges from 6 to 9 inches in thickness. The A2 horizon
has hue of 10YR, value of 5 or 6, and chroma of 2 or 3. It
is loamy sand or gravelly loamy sand.

The Bir horizon has hue of 10YR or 7.5YR, value of 3
to 5, and chroma of 3 to 6. It is sand, loamy sand, or
gravelly loamy sand. Some pedons have an A'2 horizon.
The Bt horizon has hue of 10YR, 7.5YR, or 5YR; value of
4 or 5; and chroma of 4 or 6. It is heavy loamy sand,
sandy loam, gravelly sandy loam, or sandy clay loam.
Some pedons have a B3 horizon.

The IC horizon has hue of 10YR, value of 5 or 6, and
chroma of 2 to 4. It is sand and gravel, coarse sand, or
gravelly sand.

Markey series

The Markey series consists of very poorly drained, mod-
erately slowly to moderately rapidly permeable muck soils
underlain with sand. These soils are on outwash plains,
lake plains, till plains, and moraines. They formed in old
shallow lakes that were enguifed with herbaceous plants,
then gradually were wooded in many areas, and are now
wooded or grassy bogs. Slopes range from 0 to 2 percent.

Markey soils are commonly adjacent to Lupton soils on
the landscape. Lupton soils are deep organic soils. They
are in about the same position on the landscape as
Markey soils.

Typical pedon of Markey muck, 660 feet east and 891
feet north of the southwest corner of sec. 13, T. 17 N., R.
4 W,

Oa1—0 to 9 inches; very dark brown (10YR 2/2) sapric
material, black (10YR 2/1) rubbed; about 10 percent
fiber, 5 percent rubbed; weak thin platy structure; very
friable; herbaceous fibers; many fine roots; mildly al-
kaline; clear-smooth boundary.

0Oa2—9 to 12 inches; very dark grayish brown (10YR 3/2)
sapric material, very dark brown (10YR 2/2) rubbed;
about 20 percent fiber, 5 percent rubbed; weak thin
platy structure; very friable; herbaceous fibers;
common fine roots; mildly alkaline; clear smooth
boundary.

Oa3—12 to 24 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; about 10
percent fiber, 5 percent rubbed; moderate thick platy
structure; very friable; herbaceous fibers; few fine
roots; about 20 percent mineral soil material; mildly
alkaline; gradual wavy boundary.

Oa4—24 to 32 inches; very dark brown (10YR 2/2) sapric
material, black (10YR 2/1) rubbed; about 5 percent
fiber, less than 5 percent rubbed; weak coarse suban-
gular blocky structure; very friable; herbaceous fibers;
less than 10 percent mineral soil material; mildly alka-
line; abrupt smooth boundary.

1ICg—32 to 60 inches; gray (N 5/0) sand; single grained;
loose; mildly alkaline.
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The thickness of the sapric material, or the depth to the
sandy IIC horizon, ranges from 16 to 50 inches. The
sapric material consists of dominantly herbaceous fibers,
but woody fibers and fragments can make up as much as
15 percent of the volume. The sapric material ranges from
medium acid to mildly alkaline.

The surface tier has hue of 10YR, value of 2, and
chroma of 1 or 2. The subsurface and bottom tiers have
hue of 10YR or 7.5YR, value of 2 or 3, and chroma of 0
to 2.

The liC horizon has hue of 2.5Y, 5Y, or 10YR; value of
5 or 6; and chroma of 0 to 2. It ranges from slightly acid
to moderately alkaline. In some pedons it is calcareous.

McBride series

The McBride series consists of moderately well drained
soils that are moderately rapidly permeable in the upper
part and slowly permeable in a brittle layer in the subsoil.
These soils formed in loamy till on moraines and till plains.
Slopes range from 2 to 12 percent.

McBride soils are commonly adjacent to the losco,
Kawkawlin, and Montcalm soils on the landscape. None of
these adjacent soils have a fragipan. losco and Kawkawlin
soils have bright mottles in the upper part of the subsoil.
They are in slight depressions and drainageways. Also,
losco soils are coarser textured in the upper part of the
solum than McBride soils. Montcalm soils are coarser
textured than McBride soils and have sandy loam bands
in the solum. They are in about the same position on the
landscape as McBride soils.

Typical pedon of McBride sandy loam, 2 to 6 percent
slopes, 330 feet north and 2,500 feet east of the south-
west corner of sec. 6, T. 20 N,, R. 3 W,

A1—0 to 3 inches; black (10YR 2/1) sandy loam; weak
medium granular structure; very friable; many very
fine roots; 1 percent cobbles; strongly acid; abrupt
smooth boundary.

A2—3 to 6 inches; grayish brown (10YR 5/2) sandy loam;
weak fine subangular blocky structure; very friable;
common very fine roots; 5 percent cobbles; medium
acid; abrupt wavy boundary.

Bir—6 to 15 inches; dark brown (7.5YR 4/4) sandy loam;
weak fine subangular blocky structure; dominantly
very friable, but about 5 percent firmly cemented ort-
stein chunks; few very fine roots; 5 percent cobbles;
medium acid; abrupt wavy boundary.

A’2x—15 to 30 inches; brown (10YR 5/3) and dark yel-
lowish brown (10YR 4/4) loamy sand; massive; brittle
and hard when dry; 70 percent of matrix is brittle; 1
percent cobbles; medium acid; clear wavy boundary.

A'&B’x—30 to 38 inches; brown (10YR 5/3) loamy sand
(A’2) and dark yellowish brown (10YR 4/4) sandy clay
loam (B); weak medium subangular blocky structure;
firm (B), brittle when dry (A’2); A’2 surrounds peds of
B; 5 percent cobbles; slightly acid; clear wavy bound-

ary.
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B’22t—38 to 55 inches; dark brown (7.5YR 4/4) sandy

_ clay loam; weak coarse subangular blocky structure;

firm; few thin brown (7.5YR 5/4) clay films on faces

of peds; 5 percent cobbles; slightly acid; gradual wavy
boundary.

C—55 to 60 inches; dark brown (7.5YR 4/4) sandy loam;

massive; friable; 5 percent cobbles; mildly alkaline.

The thickness of the solum, which corresponds to the
depth to carbonates, ranges from 40 to more than 60
inches. Pebbles and cobbles make up 1 to 15 percent of
the volume. The upper part of the solum ranges from
strongly acid to slightly acid, and the lower part ranges
from strongly acid to neutral.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly sandy loam but in some
pedons is loamy sand. It is 2 to 4 inches thick. In cultivat-
ed areas an Ap horizon is evident. It is 6 to 8 inches thick.
It has hue of 10YR, value of 3 or 4, and chroma of 2. The
A2 horizon has hue of 10YR, value of 5 or 6, and chroma
of 2 or 3. It is loamy sand or sandy loam.

The Bir horizon has hue of 7.5YR or 10YR, value of 3
to 5, and chroma of 4 to 6. The A'2x horizon has hue of
7.5YR or 10YR, value of 5 to 7, and chroma of 2 or 3. It is
loamy sand or sandy loam. In some pedons it occurs only
as part of the A’&B’x horizon. The A’2 part of the A’&B’x
horizon has hue of 10YR, value of 5§ or 6, and chroma of
2 to 4. The B’2 part has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 3 or 4. The A’2 part is sand or loamy
sand, and the B’2 part is sandy loam or sandy clay loam.
The B't horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 3 or 4. It is sandy loam or sandy clay
loam.

The C horizon has hue of 7.5YR or 10YR, value of 4 to
6, and chroma of 3 to 6. It is mildly alkaline or moderately
alkaline.

Melita series

The Melita series consists of somewhat excessively
drained soils that are rapidly permeable in the upper part
and moderately slowly permeable in the lower part. These
soils formed in sandy deposits overlying calcareous loamy
deposits on till plains, outwash plains, moraines, and lake
plains. Slopes range from 0 to 6 percent.

Melita soils are similar to the Menominee soils and are
commonly adjacent to losco and Montcalm soils on the
landscape. Menominee soils are sandy in the upper 20 to
38 inches of the solum. losco soils have bright mottles in
the upper part of the solum and have a loamy |IB horizon
within 40 inches of the surface. They are below Melita
soils on the landscape. Montcalm soils lack the loamy |IB
and lIC horizons characteristic of Melita soils and have
sandy loam bands in the lower part of the solum. They
generally are in about the same position on the landscape
as Melita soils.

SOIL SURVEY

Typical pedon of Melita sand, 0 to 6 percent slopes,
2,376 feet east and 50 feet south of the northwest corner
of sec. 32, T. 18 N, R. 5 W.

A1—0 to 2 inches; very dark brown (10YR 2/2) sand;
weak fine granular structure; very friable; dark grayish
brown (10YR 4/2) uncoated sand grains; many fine
roots; 1 percent pebbles; medium acid; abrupt smooth
boundary.

A2—2 to 5 inches; grayish brown (10YR 5/2) sand; weak
fine granular structure; very friable; many fine roots; 1
percent pebbles; medium acid; abrupt wavy boundary.

B21ir—5 to 12 inches; dark brown (7.5YR 4/4) sand;
weak fine subangular blocky structure; very friable;
common fine roots; 1 percent pebbles; medium acid;
clear wavy boundary.

B22ir—12 to 20 inches; brown (7.5YR 5/4) sand; weak
fine subangular blocky structure; very friable; common
fine roots; 1 percent pebbies; medium acid; clear
wavy boundary.

B23ir—20 to 29 inches; strong brown (7.5YR 5/6) sand;
weak fine subangular blocky structure; very friable;
few fine roots; 1 percent pebbles; neutral; abrupt
wavy boundary.

B3—29 to 53 inches; yellowish brown (10YR 5/4) sand;
few fine faint yellowish brown (10YR 5/6) mottles at
40 inches; single grained; loose; very few very fine
roots; 1 percent pebbles; neutral; abrupt wavy bound-
ary.

IIB2t—53 to 57 inches; brown (10YR 5/3) clay loam; mod-
erate coarse subangular blocky structure; firm;
common thin brown (7.5YR 5/2) clay films on faces
of peds; 1 percent pebbles; mildly alkaline; clear wavy
boundary.

IIC—57 to 60 inches; brown (10YR 5/3) clay loam; few
fine distinct grayish brown (2.5Y 5/2) mottles; mas-
sive; firm; 1 percent pebbles; strong effervescence;
mildly alkaline.

The thickness of the solum ranges from 40 to more
than 60 inches. Depth to the 1I1B2t horizon ranges from 40
to 55 inches. Pebbles make up 0 to 5 percent of the
volume. The sandy part of the solum ranges from strongly
acid to neutral. The depth to free carbonates ranges from
50 to more than 60 inches.

The A1 or Ap horizon has hue of 10YR, value of 2 or 3,
and chroma of 1 or 2. The A1 horizon is 1 inch to 3
inches thick. The Ap horizon ranges from 6 to 10 inches
in thickness. The A2 horizon has hue of 10YR, value of 5
to 7, and chroma of 2.

The Bir horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 4 to 8. It is sand or loamy sand.
Some pedons do not have a B3 horizon. Some have an
A’2 horizon, which has hue of 10YR, value of 5 or 6, and
chroma of 2 to 4. The [IB2t horizon has hue of 7.5YR or
10YR, value of 4 or 5, and chroma of 3 to 6. It is clay
loam or silty clay loam. It is neutral or mildly alkaline.
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The IIC horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 3 to 6. It is clay loam or silty clay
loam.

Menominee series

The Menominee series consists of well drained and
moderately well drained soils that are rapidly permeable in
the upper part and moderately slowly permeable in the
lower part. These soils formed in sandy deposits over
loamy deposits on moraines, till plains, and outwash
plains. Slopes range from 0 to 18 percent. The Meno-
minee soils in this survey area are taxadjuncts to the
Menominee series because they do not have the chemical
properties characteristic of spodic horizons. This differ-
ence, however, does not alter the use or behavior of the
soils.

Menominee soils are similar to Melita soils and are
commonly adjacent to losco, Montcalm, Nester, and Ubly
soils on the landscape. Melita soils are sandy in the upper
40 to 55 inches of the solum. losco soils have a mottled
subsoil. They are in wet depressions. Montcalm soils lack
the loamy IIB and IIC horizons characteristic of Meno-
minee soils and have sandy loam bands in the solum. The
upper part of the solum is loamy in Nester soils and sandy
loam in Ubly soils. Montcalm, Nester, and Ubly soils are in
about the same position on the landscape as Menominee
soils.

Typical pedon of Menominee loamy sand, 0 to 6 per-
cent slopes, 150 feet east and 2,145 feet south of the
northwest corner of sec. 34, T. 19 N, R. 3 W.

A1—0 to 4 inches; very dark brown (10YR 2/2) loamy
sand; moderate fine granular structure; very friable;
many fine roots; 3 percent pebbles; strongly acid;
clear wavy boundary.

A2—4 to 11 inches; pinkish gray (7.5YR 7/2) sand; weak
medium granular structure; very friable; many fine
roots; 3 percent pebbles; medium acid; clear wavy
boundary.

B21ir—11 to 14 inches; reddish brown (5YR 4/4) loamy
sand; weak medium granular structure; friable; many
fine roots; 3 percent pebbies; slightly acid; clear wavy
boundary.

B22ir—14 to 19 inches; reddish brown (5YR 5/4) and
yellowish brown (10YR 5/6) loamy sand; moderate
fine subangular blocky structure; friable; common fine
roots; 3 percent pebbles; slightly acid; clear wavy
boundary.

B3—19 to 23 inches; strong brown (7.5YR 5/6) sandy
loam; weak medium subangular blocky structure; fri-
able; brown (10YR 5/3) ped coatings; few fine roots;
3 percent pebbles; neutral; clear wavy boundary.

A&B—23 to 30 inches; pale brown (10YR 6/3) sandy
loam (A’2) as coatings on faces of peds; brown
(7.5YR 5/4) and reddish brown (5YR 5/4) clay loam
(Bt); common medium distinct brownish yellow (10YR
6/6) and common fine faint strong brown (7.5YR 5/6)
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mottles; weak coarse subangular blocky structure;
firm; few fine roots; 5 percent pebbles; neutral; clear
wavy boundary.

[IB2t—30 to 46 inches; dark brown (7.5YR 4/4) clay loam;
few fine distinct yellowish brown (10YR 5/4) mottles;
moderate coarse prismatic structure parting to moder-
ate coarse angular blocky; firm; clay films on vertical
faces; few fine roots; 5 percent pebbles; few cobbles;
neutral; gradual wavy boundary.

IIC—46 to 64 inches; light brown (7.5YR 6/4) clay loam;
common fine prominent light brownish gray (10YR 6/
2) and few fine distinct strong brown (7.5YR 5/6)
mottles; weak coarse prismatic structure parting to
weak coarse angular blocky; firm; 5 percent pebbles;
few cobbles; slight effervescence; moderately alka-
line.

The solum ranges from 28 to 55 inches in thickness.
Depth to the liBt horizon ranges from 20 to 38 inches.
Pebbles and cobbles make up 1 to 10 percent of the
volume. The sandy part of the solum ranges from strongly
acid to slightly acid.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It ranges from 2 to 5 inches in thick-
ness. In cultivated areas an Ap horizon is evident. It has
hue of 10YR, value of 3 or 4, and chroma of 2 or 3. ltis 7
to 9 inches thick. The A2 horizon has hue of 10YR or
7.5YR, value of 6 or 7, and chroma of 2. It is sand or
loamy sand 6 to 8 inches thick. Some pedons have an A3
horizon.

The Bir horizon has hue of 5YR, 7.5YR, or 10YR; value
of 4 or 5; and chroma of 3 to 6. It is sand or loamy sand.
Ortstein makes up 0 to 30 percent of the volume. The A’2
horizon is mixed with the 11B2t horizon in some pedons. It
has hue of 10YR, value of 5 or 6, and chroma of 2 to 4. It
is sand or loamy sand. The 1IB2t horizon has hue of
7.5YR or 10YR, value of 4 or 5, and chroma of 3 to 6. It
has faint to distinct mottles in most pedons. It is clay loam
or silty clay -loam and ranges from slightly acid to mildly
alkaline.

The IIC horizon has hue of 7.5YR or 10YR, value of 4
to 6, and chroma of 3 to 6. It is clay loam or silty clay
loam and ranges from slightly acid to moderately alkaline.

Montcalm series

The Montcalm series consists of well drained, rapidly
permeable soils. These soils formed in sandy deposits on
till plains, moraines, and outwash plains. Slopes range
from 0 to 35 percent.

Montcalm soils are commonly adjacent to the Graycalm,
Mancelona, McBride, Melita, and Menominee soils on the
landscape. None of these adjacent soils have the sandy
loam bands characteristic of Montcalm soils. All but the
Graycalm soils have an argillic horizon. Graycalm soils
have loamy sand bands, generally below a depth of 35
inches. Mancelona soils have calcareous sand and gravel
within a depth of 40 inches. McBride and Menominee soils
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are underlain by finer textured material at a depth of 20 to
40 inches. Also, McBride soils have a fragipan. Melita
soils are underlain by finer textured material at a depth of
40 to 60 inches. All of the adjacent soils are in about the
same position on the landscape as Montcalm soils.

Typical pedon of Montcalm loamy sand, 0 to 6 percent
slopes, 330 feet south and 2,200 feet west of the north-
east corner of sec. 7, T. 20 N, R. 3 W.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) ioamy
sand; weak fine granular structure; very friable; many
very fine roots; 2 percent pebbles; medium acid;
abrupt smooth boundary.

B21ir—7 to 14 inches; dark yellowish brown (10YR 4/4)
loamy sand; weak fine subangular blocky structure;
very friable; few very fine roots; 2 percent pebbles;
medium acid; abrupt wavy boundary.

B22ir—14 to 21 inches; yellowish brown (10YR 5/6)
loamy sand; weak fine subangular blocky structure;
very friable; few very fine roots; 2 percent pebbles;
slightly acid; clear wavy boundary.

A&B—21 to 60 inches; grayish brown (10YR 5/2) sand
(A2); single grained; loose; bands of dark brown
(7.5YR 4/4) sandy loam (Bt); massive; friable; individ-
ual bands are 1/2 inch to 2 inches thick and com-
bined are 18 inches thick; 5 percent pebbles; slightly
acid.

The solum ranges from 50 to more than 60 inches in
thickness. Pebbles make up 0 to 15 percent of the
volume. The solum ranges from slightly acid to strongly
acid.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. It ranges from 6 to 10 inches in thick-
ness. In uncultivated areas an A1 horizon is evident. It is 1
inch to 3 inches thick. It has hue of 10YR, value of 2 to 4,
and chroma of 1 or 2. Some pedons have an A2 horizon.

The Bir horizon has hue of 7.5YR or 10YR, value of 3
to 5, and chroma of 3 to 6. It is sand or loamy sand. The
A2 part of the A&B horizon has hue of 10YR, value of 5
to 7, and chroma of 2 to 4. It is sand or loamy sand. The
Bt part has hue of 7.5YR or 10YR, value of 4 or 5, and
chroma of 3 to 6. It occurs as bands of sandy loam or
loamy sand. Depth to the first of these bands ranges from
20 to 40 inches. The bands range from 1/8 inch to 5
inches in thickness and, combined, are more than 6
inches thick.

Some pedons have a C horizon. This horizon has hue
of 10YR, value of 6, and chroma of 3 or 4. It is sand or
loamy sand.

Nester series

The Nester series consists of well drained and moder-
ately drained, moderately slowly permeable soils. These
soils formed in calcareous loamy till on moraines and till
plains. Slopes range from 2 to 18 percent.

SOIL SURVEY

Nester soils are commonly adjacent to Kawkawlin, Men-
ominee, Sims, and Ubly soils on the landscape. Kawkaw-
lin soils have grayish mottles in the upper part of the
subsoil. They are in shallow depressions and drain-
ageways. Menominee soils have 20 to 40 inches of sand
or loamy sand over a clay loam substratum. They are on
knolls and rises. Sims soils have a grayer subsoil than
Nester soils. They are in wet depressions and drain-
ageways. Ubly soils are coarser textured in the upper part
of the solum than Nester soils. They are in about the
same position on the landscape as Nester soils.

Typical pedon of Nester loam, 2 to 6 percent slopes,
1,980 feet west and 150 feet south of the northeast
corner of sec. 4, T. 17 N,, R. 3 W.

Ap—O0 to 10 inches; dark grayish brown (10YR 4/2) loam;
moderate fine and medium granular structure; friable;
3 percent cobbles; medium acid; abrupt wavy bound-
ary.

B&A—10 to 14 inches; strong brown (7.5YR 5/8) clay
loam (B) and light brownish gray (10YR 6/2) loam
(A), white (10YR 8/1) dry interfingering; moderate fine
and medium subangular blocky structure; firm (B), fri-
able (A); discontinuous thin dark brown (10YR 4/3)
clay films on faces of peds; common fine roots; 3
percent cobbles; neutral; clear irregular boundary.

B21t—14 to 23 inches; strong brown (7.5YR 5/6) clay
loam and pale brown (10YR 6/3) loam, white (10YR
8/1) dry, interfingering; moderate coarse prismatic
structure parting to moderate very fine and fine angu-
lar blocky; very firm; discontinuous thin reddish brown
(5YR 4/4) clay films and black (5YR 2/1) clay organic
films on faces of peds; 3 percent cobbles; neutral;
clear wavy boundary.

B22t—23 to 29 inches; yellowish brown (10YR 5/6) clay
loam; moderate coarse prismatic structure parting to
moderate fine angular blocky; very firm; discontinuous
thin dark yellowish brown (10YR 4/4) clay films on
faces of peds; white (10YR 8/1) lime accumulation
covering 5 percent of faces of peds; few very fine
roots; 3 percent cobbles; slight effervescence; moder-
ately alkaline; gradual wavy boundary.

B3—29 to 38 inches; yellowish brown (10YR 5/6) clay
loam; moderate coarse prismatic structure parting to
strong medium and coarse angular blocky; very firm;
discontinuous thin reddish brown (5YR 4/4) clay films
on faces of peds; white (10YR 8/1) lime accumulation
covering 20 percent of faces of peds; few very fine
roots; 3 percent cobbles; strong effervescence; mod-
erately alkaline; gradual wavy boundary.

C1—38 to 44 inches; pinkish gray (7.5YR 6/2) clay loam;
weak coarse prismatic structure parting to strong
moderate and coarse angular blocky; very firm; white
(10YR 8/1) lime accumulation covering 45 percent of
faces of peds; very few very fine roots; 3 percent
cobbles; strong effervescence; moderately alkaline;
gradual wavy boundary.
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C2—44 to 60 inches; brown (7.5YR 5/4) clay loam; mod-
erate coarse angular blocky structure; very firm; white
(10YR 8/1) lime accumulation covering 65 percent of
faces of peds; very few very fine roots; 3 percent
cobbles; strong effervescence; moderately alkaline.

The thickness of the solum and the depth to free car-
bonates range from 20 to 40 inches. Most pedons contain
cobbles, but the cobbles are less than 10 percent of the
volume. The solum ranges from strongly acid to moder-
ately alkaline; the pH increases with increasing depth.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 to 3. It is dominantly loam but in some
pedons is sandy loam. It is commonly 6 to 10 inches
thick, but in some of the steeper, eroded areas itis 3 to 5
inches thick. In uncultivated areas both an A1 horizon and
an A2 horizon are evident.

The B&A horizon is in most pedons. The A part has hue
of 10YR, value of 5 to 7, and chroma of 2 to 4. It is loam
or sandy loam. The B part has hue of 7.5YR or 10YR,
value of 4 or 5, and chroma of 4 to 8. It is clay loam or
silty clay loam. The Bt horizon has hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 to 6. It is clay loam or
silty clay loam and has a weighted clay content that aver-
ages between 35 and 45 percent. Clay films are discontin-
uous and thin in most pedons. Some pedons do not have
a B3 horizon.

The C horizon has hue of 7.5YR or 10YR, value of 4 to
6, and chroma of 2 to 4. It is calcareous clay loam or silty
clay loam.

Otisco series

The Otisco series consists of somewhat poorly drained,
moderately rapidly or rapidly permeable soils. These soils
formed in sandy and loamy deposits on till plains and low
moraines. Slopes range from 0 to 2 percent.

Otisco soils are similar to Au Gres soils. Au Gres soils
do not have sandy loam bands.

Typical pedon of Otisco loamy sand, 0 to 2 percent
slopes, 2,000 feet west and 1,000 feet south of the north-
east corner of sec. 6, T. 19 N,, R. 6 W.

A11—0 to 2 inches; very dark brown (10YR 2/2) loamy
sand; moderate medium granular structure; very fri-
able; many fine roots; very strongly acid; abrupt
smooth boundary.

A12—2 to 4 inches; grayish brown (10YR 5/2) and very
dark brown (10YR 2/2) loamy sand; moderate
medium granular structure; very friable; common fine
roots; very strongly acid; abrupt wavy boundary.

A2—4 to 11 inches; light brownish gray (10YR 6/2) sand;
common fine distinct strong brown (7.5YR 5/6) and
yellowish brown (10YR 5/4) mottles; weak fine su-
bangular blocky structure; very friable; few very fine
roots; 2 percent pebbles; strongly acid; clear wavy
boundary.
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B21ir—11 to 17 inches; dark brown (7.5YR 4/4) sand; few
fine faint strong brown (7.5YR 5/6) and few medium
distinct yellowish red (5YR 4/6) mottles; weak
medium subangular blocky structure; very friable; few
very fine roots; 1 percent pebbles; strongly acid; grad-
ual wavy boundary.

B22ir—17 to 22 inches; yellowish brown (10YR 5/4) sand;
many medium distinct dark brown (7.5YR 4/4) and
yellowish red (5YR 4/6) mottles; weak medium su-
bangular blocky structure; very friable; few very fine
roots; 1 percent pebbles; strongly acid; clear wavy
boundary.

A’'2—22 to 28 inches; brown (10YR 5/3) sand; few fine
distinct strong brown (7.5YR 5/6) mottles; weak
medium subangular blocky structure; very friable; few
very fine roots; 2 percent pebbles; strongly acid; clear
broken boundary.

A’'&B’'—28 to 50 inches; brown (7.5YR 5/4) sand (A’);
single grained; loose; bands of dark brown (7.5YR 4/
4) sandy loam (B'); massive; friable; individua! bands
are 1 inch to 3 inches. thick and, combined, are 8
inches thick; 1 percent pebbles; medium acid; gradual
wavy boundary.

C—50 to 60 inches; brown (7.5YR 5/4) sand; common
fine distinct grayish brown (10YR 5/2) mottles; single
grained; loose; 1 percent pebbles; medium acid.

The thickness of the solum ranges from 40 to 50
inches. Pebbles make up 0 to 2 percent of the volume.

The A1 horizon has hue of 10YR, value of 2, and
chroma of 1 or 2. It ranges from 1 inch to 4 inches in
thickness. In cultivated areas an Ap horizon is evident. It
has hue of 7.5YR or 10YR, value of 3 or 4, and chroma of
2. It ranges from 7 to 10 inches in thickness. The A2
horizon has hue of 10YR, value of 5 to 7, and chroma of
2 or 3. It is sand or loamy sand. It has faint to distinct
mottles in most pedons. The A horizon ranges from very
strongly to slightly acid.

The Bir horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 3 or 4. It is sand or loamy sand. It
has faint to distinct mottles and ranges from strongly acid
to slightly acid. In some pedons the A’2 horizon occurs as
part of the A’&B’ horizon. It has hue of 7.5YR or 10YR,
value of 5 or 6, and chroma of 3 or 4. It is sand or loamy
sand and ranges from strongly acid to slightly acid. The Bt
part of the A’&B’ horizon has hue of 7.5YR or 10YR,
value of 4 to 6, and chroma of 3 to 6. It occurs as bands
of sandy loam or sandy clay loam. These bands range
from 1/8 inch to 5 inches in thickness and, combined, are
more than 6 inches thick. Depth to the first of these
bands ranges from 20 to 40 inches. The A’&B’ horizon
ranges from medium acid to mildly alkaline.

The C horizon has hue of 7.5YR or 10YR, value of 5 to
7, and chroma of 3 or 4. It is sand or loamy sand. |t
ranges from medium acid to mildly alkaline and is calcare-
ous in some pedons.
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Rondeau series

The Rondeau series consists of very poorly drained,
slowly permeable or very slowly permeable muck soils
underlain with marl. These soils formed in old lakes that
filled with snail shells and decaying herbaceous plants.
These old lakes are now bogs on outwash plains and
moraines. Slopes range from 0 to 2 percent.

Typical pedon of Rondeau muck, 500 feet west and
2,475 feet south of the northeast corner of sec. 7, T. 18
N., R 3 W.

Oa1—0 to 9 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 10 percent fiber, essen-
tially none after rubbing; weak medium granular struc-
ture; friable; herbaceous fibers; many fine roots; mildly
alkaline; clear smooth boundary.

0Oa2—9 to 15 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 35 percent fiber, less
than 10 percent rubbed; weak coarse subangular
blocky structure; friable; herbaceous fibers; few fine
roots; mildly alkaline; clear smooth boundary.

0Oa3—15 to 21 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 60 percent fiber, less
than 15 percent rubbed; massive; friable; herbaceous
fibers; few fine roots; mildly alkaline; clear smooth
boundary.

Oa4—21 to 30 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 70 percent fiber, less
than 15 percent rubbed; massive; friable; herbaceous
fibers; mildly alkaline; abrupt smooth boundary.

Lca1—30 to 45 inches; light olive gray (5Y 6/2) marl;
massive; friable; violent effervescence; mildly alkaline;
gradual smooth boundary.

Lca2—45 to 60 inches; light gray (2.5Y 7/2) mari; mas-
sive; friable; violent effervescence; mildly alkaline.

The thickness of the sapric material, or the depth to
marl, ranges from 16 to 50 inches. The sapric material
consists of primarily herbaceous fibers. It is neutral or
mildly alkaline. It has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2.

The Lca horizon has hue of 10YR, 2.5Y or 5Y; value of
5 to 7; and chroma of 1 or 2. It commonly contains snail
shells and has the feel of a silt loam.

Roscommon series

The Roscommon series consists of poorly drained and
very poorly drained, rapidly permeable soils. These soils
formed in sandy deposits on outwash plains and lake
plains and in glacial drainageways. Slopes range from 0 to
2 percent.

Roscommon soils are similar to the Wheatley soils and
are commonly adjacent to Au Gres, Croswell, and Rubi-
con soils on the landscape. Wheatley soils are underlain
with stratified, calcareous sand and gravel. The control
section of Au Gres, Croswell, and Rubicon soils is

SOIL SURVEY

brighter than that of Roscommon soils. That of Au Gres
and Croswell soils is mottled. Au Gres and Croswell soils
are higher on the landscape than Roscommon soils, and
Rubicon soils are on the highest plains and rises.

Typical pedon of Roscommon mucky loamy sand, 231
feet east and 561 feet south of the northwest corner of
sec. 4, T.19N,R. 6 W.

A1—0 to 7 inches; black (10YR 2/1) mucky loamy sand,
very dark gray (10YR 3/1) dry; moderate medium
granular structure; very friable; many fine roots; 2
percent pebbles; slightly acid; abrupt smooth bound-

ary.

A3—7 to 10 inches; dark grayish brown (10YR 4/2) loamy
sand; many medium distinct grayish brown (10YR 5/
2) mottles; moderate medium granular structure; very
friable; common fine roots; 2 percent pebbles; slightly
acid; abrupt wavy boundary.

C1—10 to 13 inches; grayish brown (10YR 5/2) sand;
single grained; loose; dark grayish brown (10YR 4/2)
root channels; few fine roots; 2 percent pebbles;
slightly acid; clear wavy boundary.

C3—13 to 48 inches; grayish brown (10YR 5/2) sand;
single grained; loose; 2 percent pebbles; slightly acid;
gradual wavy boundary.

C4—48 to 60 inches; grayish brown (10YR 5/2) sand;
single grained; loose; 5 percent pebbles; slightly acid.

The control section ranges from slightly acid to mildly
alkaline. Pebbles make up less than 5 percent of the
volume.

The A2 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is dominantly mucky loamy sand but
in some pedons is mucky sand, sand, or loamy sand. It
ranges from 4 to 7 inches in thickness. Some pedons
have an Oa horizon as much as 8 inches thick. Some do
not have an A3 horizon.

The C horizon has hue of 10YR, value of 5 or 6, and
chroma of 1 or 2.

Rubicon series

The Rubicon series consists of excessively drained, rap-
idly permeable soils. These soils formed in sandy deposits
on till plains, outwash plains, and moraines. Slopes range
from O to 18 percent.

Rubicon soils are commonly adjacent to Au Gres, Cros-
well, Grayling, and Roscommon soils on the landscape.
Au Gres soils are mottled in the upper part of the subsoil,
and Croswell soils are mottled between depths of 20 and
40 inches. Both are in slight depressions. Grayling soils
lack albic and spodic horizons. They are in about the
same position on the landscape as Rubicon soils. Ros-
common soils have a grayer control section than Rubicon
soils. They are in wet depressions.

Typical pedon of Rubicon sand, O to 6 percent slopes,
190 feet north and 1,782 feet west of the southeast
corner of sec. 17, T. 18 N, R. 6 W.
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A1—0 to 3 inches; black (10YR 2/1) sand; weak fine
granular structure; very friable; many fine roots; 1
percent pebbles; very strongly acid; abrupt smooth
boundary.

A2—3 to 8 inches; light brownish gray (10YR 6/2) sand;
weak fine granular structure; very friable; common
very fine roots; 1 percent pebbles; strongly acid;
abrupt smooth boundary.

B21ir—8 to 16 inches; dark brown (7.5YR 4/4) sand;
weak fine subangular blocky structure; very friable;
few very fine roots; 1 percent pebbles; strongly acid;
clear wavy boundary.

B22ir—16 to 22 inches; dark yellowish brown (10YR 4/4)
sand; weak fine subangular blocky structure; very fri-
able; few very fine roots; 1 percent pebbles; medium
acid; gradual wavy boundary.

B3—22 to 40 inches; yellowish brown (10YR 5/6) sand;
single grained; loose; 1 percent pebbles; medium
acid; gradual wavy boundary.

C—40 to 60 inches; light .yellowish brown (10YR 6/4)
sand; single grained; loose; 1 percent pebbles; slight-
ly acid.

The solum ranges from 30 to 42 inches in thickness
and from medium acid to very strongly acid. Pebbles
make up less than 5 percent of the volume.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is 2 or 3 inches thick. In cultivated
areas an Ap horizon is evident. It is 6 to 8 inches thick. It
has hue of 10YR, value of 3 or 4, and chroma of 2. The
A2 horizon has hue of 7.5YR or 10YR, value of 5 to 7,
and chroma of 1 or 2.

The Bir horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 4 to 6. Ortstein makes up 0 to 20
percent of the volume. The B3 horizon has hue of 10YR,
value of 5 or 6, and chroma of 6.

The C horizon has hue of 10YR, value of 6, and chroma
of 3 or 4. It is slightly acid or medium acid.

Sims series

The Sims series consists of poorly drained and very
poorly drained, slowly permeable soils. These soils formed
in calcareous loamy till on low moraines and till plains.
Slopes range from 0 to 2 percent.

Sims soils are commonly adjacent to the Kawkawlin and
Nester soils on the landscape. Kawkawlin soils have a
brighter colored mottled subsoil than Sims soils. They are
on the slightly higher rises. Nester soils also have a
brighter colored subsoil. They are on the highest rises and
hills.

Typical pedon of Sims clay loam, 1,089 feet south and
165 feet east of the center of sec. 2, T. 17 N.,, R. 3 W.

A1—0 to 9 inches; black (10YR 2/1) clay loam; moderate
medium granular structure; friable; many fine roots;
slightly acid; clear wavy boundary.
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B21g—9 to 21 inches; gray (10YR 5/1) silty clay loam;
common fine faint gray (5Y 5/1) and common
medium distinct yellowish brown (10YR 5/6) mottles;
weak coarse subangular blocky structure; firm; few
fine roots; 1 percent pebbles; neutral; clear wavy
boundary.

B22g—21 to 28 inches; gray (10YR 5/1) silty clay loam;
common fine faint gray (5Y 5/1) and many medium
distinct yellowish brown (10YR 5/6) mottles; weak
coarse subangular blocky structure; firm; few fine
roots; 3 percent pebbles; neutral; clear wavy bound-
ary.

C1—28 to 60 inches; gray (10YR 5/1) silty clay loam;
common fine faint gray (5Y 5/1) and many medium
distinct light olive brown (2.5Y 5/4) mottles; massive;
firm; 5 percent pebbles; strong effervescence; moder-
ately alkaline.

The thickness of the solum, which corresponds to the
depth to carbonates, ranges from 20 to 32 inches. Peb-
bles and cobbles make up 0 to 5 percent of the volume.
The solum ranges from slightly acid to mildly alkaline.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1. It is dominantly clay loam but in some
pedons is loam. It is 7 to 9 inches thick.

The Bg horizon has hue of 5Y or 10YR, value of 5 to 7,
and chroma of 1 or 2. It is clay loam or silty clay loam.

The Cg horizon has hue of 5Y or 10YR, value of 5 to 7,
and chroma of 1 or 2. It is clay loam or silty clay loam.

Ubly series

The Ubly series consists of well drained and moderately
well drained soils that are moderately rapidly permeable in
the upper part and moderately slowly permeable in the
lower part. These soils formed in calcareous loamy depos-
its on till plains and moraines. Slopes range from 2 to 6
percent.

Ubly soils are commonly adjacent to Kawkawlin, Meno-
minee, and Nester soils on the landscape. Kawkawlin and
Nester soils are finer textured in the upper part of the
solum than Ubly soils. Also, Kawkawlin soils have low
chroma mottles in the upper part of the subsoil and are
below Ubly soils on the landscape. Menominee soils are
sandy in the upper part of the solum. Menominee and
Nester soils are in about the same position on the land-
scape as Ubly soils.

Typical pedon of Ubly sandy loam, 2 to 6 percent
slopes, 1,070 feet south and 150 feet east of the north-
west corner of sec. 21, T. 20 N., R. 4 W.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry; weak
medium granular structure; very friable; many fine
roots; medium acid; abrupt wavy boundary.

A2—4 to 7 inches; light brownish gray (10YR 6/2) sandy
loam; weak medium subangular blocky structure; very
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friable; common fine roots; medium acid; abrupt irreg-
ular boundary.

Bir—7 to 17 inches; dark brown (7.5YR 4/4) sandy loam;
weak medium subangular blocky structure; friable;
common fine roots; medium acid; clear wavy bound-
ary.

A’2—17 to 18 inches; pale brown (10YR 6/3) sandy loam;
weak medium subangular blocky structure; friable; few
fine roots; slightly acid; abrupt irregular boundary.

B'21t—18 to 24 inches; strong brown (7.5YR 5/6) loam;
moderate coarse subangular blocky structure; friable;
pale brown (10YR 6/3) sandy loam coatings on faces
of some peds; few fine roots; slightly acid; clear wavy
boundary.

1IB’'22t—24 to 31 inches; brown (7.5YR 5/4) loam; moder-
ate coarse angular blocky structure; firm; common
thin dark brown (7.5YR 4/2) clay films on faces of
peds; mildly alkaline; abrupt wavy boundary.

IIC—31 to 60 inches; brown (10YR 5/3) loam; weak
medium subangular blocky structure; firm; strong ef-
fervescence; mildly alkaline.

The thickness of the solum and the depth to free car-
bonates range from 30 to 50 inches. Depth to the lIBt
horizon ranges from 20 to 40 inches. Pebbles and cobbles
make up 0 to 3 percent of the volume. The sandy loam in
the upper part of the solum is medium acid or slightly
acid, and the 1IB’2 horizon ranges from slightly acid to
mildly alkaline.

The A1 horizon has hue of 10YR, value of 3, and
chroma of 1 or 2. It is 2 to 4 inches thick. The A2 horizon
has hue of 10YR, value of § or 6, and chroma of 2. In
cultivated areas an Ap horizon is evident. It is about 6 to
10 inches thick. It has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3.

The Bir horizon has hue of 7.5YR or 10YR, value of 4
or 5, .and chroma of 4 to 6. The A’2 horizon has hue- of
10YR, value of 6, and chroma of 2 or 3. It is loamy sand
or sandy loam. Some pedons have a B't horizon or an
A’2&I11B’t horizon, which grades to the IIB’t horizon. The
1IB't horizon has hue of 7.5YR or 10YR, value of 4 or 5,
and chroma of 4 to 6. It is loam, sandy clay loam, or clay
loam.

" The IIC horizon has hue of 10YR or 7.5YR, value of 5,
and chroma of 3 or 4. it is loam or clay loam.

Wheatley series

The Wheatley series consists of poorly drained and very
poorly drained, rapidly permeable soils. These soils
formed in calcareous sandy and gravelly deposits on
outwash plains and lake plains. Slopes range from 0 to 2
percent. The Wheatley soils in this survey area contain
less gravel than is defined as the range for the series, but
this difference does not alter the use or behavior of the
soils.

Wheatley soils are similar to Roscommon soils and are
commonly adjacent to Brevort, Gladwin, and Mancelona
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soils on the landscape. Roscommon and Brevort soils do
not contain calcareous sand and gravel in the C horizon.
Also, Brevort soils have a silt loam IIC horizon and are in
about the same position on the landscape as Wheatley
soils. Gladwin soils are brighter colored in the mottled
upper part of the control section than Wheatley soils.
They are slightly above those soils on the landscape.
Mancelona soils have no bright or gray mottles in the
upper part of the solum. They are on the highest parts of
the landscape. Gladwin and Mancelona soils have an ar-
gillic horizon.

Typical pedon of Wheatley loamy sand, 125 feet south
and 1,150 feet west of the northeast corner of sec. 24, T.
17 N, R. 3 W.

Ap—O0 to 8 inches; very dark brown (10YR 2/2) loamy
sand; moderate medium granular structure; very fri-
able; many fine roots; 5 percent pebbles; neutral;
abrupt smooth boundary.

C1g—8 to 29 inches; grayish brown (10YR 5/2) sand;

"~ many medium distinct yellowish brown (10YR 5/4)
mottles; weak coarse subangular blocky structure;
very friable; few fine roots; 10 percent pebbles; neu-
tral; abrupt wavy boundary.

C2g—29 to 40 inches; grayish brown (2.5Y 5/2) gravelly
sand; single grained; loose; 25 percent pebbles; slight
effervescence; mildly alkaline; gradual wavy bound-
ary.

C3g—40 to 60 inches; grayish brown (2.5Y 5/2) sand and
gravel; single grained; loose; 35 percent pebbles;
strong effervescence; mildly alkaline.

The depth to free carbonates ranges from 15 to 30
inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is 7 to 9 inches thick. In uncultivated
areas an A1 horizon is evident. It is 5 to 8 inches thick. It
has hue of 10YR, value of 2, and chroma of 1 or 2. The A
horizon is, by volume, 1 to 10 percent pebbles. It is neu-
tral or mildly alkaline.

The Cg horizon has hue of 10YR, 5Y, or 2.5Y; value of
5 to 7; and chroma of 1 or 2. The upper part is sand or
loamy sand and is 10 to 15 percent pebbles. It is neutral
or mildly alkaline. The lower part is sand and gravel,
gravelly sand, or coarse sand and gravel and is 25 to 40
percent pebbles.

Winterfield series

The Winterfield series consists of somewhat poorly
drained, rapidly permeable soils. These soils formed in
sandy deposits on flood plains. Slopes range from 0 to 2
percent.

Winterfield soils are commonly adjacent to the Evart
soils on the landscape. Evart soils are grayer in the upper
part of the substratum than Winterfield soils. In this survey
area they are mapped with those soils.
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Typical pedon of Winterfield loamy sand, in an area of
Winterfield-Evart complex, 2,409 feet west and 1,320 feet
south of the northeast corner of sec. 16, T. 19 N., R. 6 W.

A1—0 to 7 inches; very dark brown (10YR 2/2) loamy
sand; moderate medium granular structure; very fri-
able; many fine roots; slightly acid; abrupt smooth
boundary. :

C1—7 to 19 inches; brown (10YR 5/3) sand; many
medium distinct yellowish brown (10YR 5/6) mottles;
weak medium granular structure; very friable; few fine
roots; neutral; clear wavy boundary.

C2—19 to 31 inches; yellowish brown (10YR 5/4) sand;
common fine faint yellowish brown (10YR 5/6) and
common medium distinct grayish brown (10YR 5/2)
mottles; single grained; loose; few very fine roots;
neutral; clear wavy boundary.

C3—31 to 60 inches; pale brown (10YR 6/3) sand; single
grained; loose; 3 percent pebbles; neutral.

The A1 horizon has hue of 10YR, value of 2 to 4, and
chroma of 2 or 3. It is dominantly loamy sand but in some
pedons is sand. It is medium acid or slightly acid and is 6
to 9 inches thick.

The C horizon has hue of 7.5YR or 10YR, value of 4 to
6, and chroma of 3 to 6. It is dominantly sand but in some
pedons is gravelly sand. It is neutral or mildly alkaline.
Distinct mottles that have chroma of 2 are within a depth
of 40 inches.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (70).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In this
system the classification is based on the different soil
properties that can be observed in the field or those that
can be inferred either from other properties that are ob-
servable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 18, the soils of the
survey area are classified according to the system. Cate-
gories of the system are discussed in the following para-
graphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in so/. An example is
Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
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and are important to plant growth or that are selected to
reflect the most important variables within the orders. The
last syllable in the name of a suborder indicates the order.
An example is Psamment (Psamm, meaning a sand tex-
ture, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the properties
of the soil. An example is Udipsamments (Ud, meaning
udic moisture regime, plus Psamment, the suborder of
Entisols that have a sand texture).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of the
great groups but do not indicate transitions to any other
known kind of soil. Each subgroup is identified by one or
more adjectives preceding the name of the great group.
The adjective Typic identifies the subgroup that is thought
to typify the great group. An example is Typic Udipsam-
ments.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a subgroup
and a series of adjectives. The adjectives are the class
names for the soil properties used as family differentiae.
An example is mixed, frigid Typic Udipsamments.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying substra-
tum, are similar in differentiating characteristics and in
arrangement in the soil profile. Among these characteris-
tics are color, texture, structure, reaction, consistence,
and mineral and chemical composition.

Formation of the soils

The following paragraphs describe the factors of soil
formation, relate them. to the formation of soils in the
survey area, and explain the processes of soil formation.

Factors of soil formation

Soil forms through the interaction of five major factors:
the physical, chemical, and mineral composition of the
parent material; the climate under which the soil material
has accumulated and existed since accumulation; the
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plant and animal life on and in the soil; the relief, or lay of
the land; and the length of time the processes of soil
formation have acted on the parent material (2).

Climate and plant and animal life are the active forces
in soil formation. They slowly change the parent material
into a natural body of soil that has genetically related
layers, called horizons. The effects of climate and plant
and animal life are conditioned by relief. The nature of the
parent material also affects the kind of soil profile that
forms and, in extreme cases, determines it aimost entirely.
Finally, time is needed for changing the parent material
into a soil. It may be a long or short time, but some time is
required for differentiation of soil horizons. Generally, a
long time is required for the formation of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on soils that few generalizations can be
made regarding the effect of any one factor unless condi-
tions are specified for the other four. Many of the process-
es of soil formation are unknown.

Parent material

Parent material is the unconsolidated mass from which
a soil forms. The parent materials of the soils of Clare
County were deposited by glaciers or by melt water from
glaciers. Some of these materials were subsequently re-
worked and redeposited by water and wind. These gla-
ciers covered the county about 10,000 to 12,000 years
ago. Parent material determines the limits of the chemical
and mineralogical composition of the soil. Although the
parent materials in this county are of common glacial
origin, their properties vary greatly, sometimes within small
areas, depending on how the materials were deposited.
The dominant parent materials in Clare County were de-
posited as glacial till, outwash material, alluvium, and or-
ganic material.

Glacial till is material laid down directly by glaciers with
a minimum of water action. it is a mixture of particles of
different sizes. The small pebbles in glacial till have sharp
corners, indicating that they have not been worn by wash-
ing water. The glacial till in Clare County generally is
calcareous. It is loam, silty clay loam, or clay loam. Nester
soils, for example, formed in glacial till. Typically they are
moderately fine textured and have well developed struc-
ture.

Outwash material is deposited by running water from
melting glaciers. The size of the particles that make up
outwash material varies according to the speed of the
stream of water that carried them. When the water slows
down, the coarser particles are deposited. Finer particles,
such as very fine sand, silt, and clay, can be carried by
slowly moving water. Outwash deposits generally consist
of layers of particles of similar size, such as sandy loam,
sand, gravel, and other coarse particles. Mancelona soils,
for example, formed in deposits of outwash material.

Alluvium is deposited by floodwater of present streams
in recent time. The texture depends on the speed of the
water from which the material was deposited. The allu-
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vium deposited along a swift stream, such as the Muske-
gon River, is coarser textured than that deposited along a
slow, sluggish stream, such as the Tobacco River. Colon-
ville, Winterfield, and Evart soils are examples of alluvial
soils.

Organic material is a deposit of plant remains. After the
glaciers withdrew from the area, water was left standing in
depressions in outwash plains, flood plains, moraines, and
till plains. As the grasses and sedges growing around the
edges of these lakes died, the plant remains did not
decompose but remained around the edge of the lakes.
Later, water-tolerant trees grew in the areas. As these
trees died, their residue became part of the organic accu-
mulation. In this way, the lakes were eventually filled with
organic material and developed into areas of muck.
Lupton soils formed in organic material.

Plant and animal life

Plants have been the principal organisms influencing
the soils in Clare County. Bacteria, fungi, and earthworms
also have been important. The chief contribution of plant
and animal life is the addition of organic matter and nitro-
gen to the soil. The kind of organic material on and in the
soil depends on the kinds of plants that grew on the soil.
The remains of these plants accumulate on the surface,
decay, and eventually become organic matter. The roots
of the plants provide channels for downward movement of
water through the soil and also add organic matter as they
decay. Bacteria in the soil help to break down the organic
matter so that it can be used by growing plants.

The vegetation in Clare County was a mixture of decidu-
ous and coniferous forest. Differences in natural soil drain-
age and minor changes in parent material affected the
composition of the forest species.

In general, the well drained upland soils, such as
Nester, Menominee, and Montcalm soils, were covered
with sugar maple and white pine. Grayling soils were cov-
ered with scrub oak and jack pine. The wet soils were
covered mainly with elm, ash, aspen, and white cedar.
Roscommon and Brevort soils, which formed. under wet
conditions, contain a considerable amount of organic
matter.

Climate

Climate is important in the formation of soils. It deter-
mines the kind of plant and animal life on and in the soil,
and it determines the amount of water available for the
weathering of minerals and the transporting of soil materi-
al. Climate, through its influence on soil temperature, de-
termines the rate of chemical reaction that occurs in the
soil. These influences are .important, but they affect large
areas rather than a small area, such as a county.

The climate in Clare County is cool and humid. It is
presumably similar to the climate that existed when the
soils formed. The soils in Clare County differ from the
soils formed in a dry, warm climate or from those formed:
in a hot, moist climate. Climate is uniform throughout the
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county, but its effect is modified locally by the proximity to
large lakes. Only minor differences in the soils of Clare
County are the results of differences in climate.

Relief

Relief, or topography, has affected the soils of Clare
County through its influence on natural drainage, erosion,
plant cover, and soil temperature. Slopes range from 0 to
35 percent. Natural soil drainage ranges from excessively
drained. on the hilitops to very poorly drained in the de-
pressions.

Relief influences the formation of soils by affecting
runoff and drainage. Drainage in turn, through its effect on
aeration, determines the color of the soil. Runoff is most
rapid on the steeper slopes. In low areas water is tempo-
rarily ponded. Water and air move freely through well
drained soils but slowly through very poorly drained soils.
Well aerated soils are brightly colored because the iron
and aluminium compounds that give most soils their color
are oxidized. Poorly aerated soils are dull gray and mot-

“tled. Nester soils are examples of well drained, well aer-
ated soils, and Sims soils are examples of poorly drained,
poorly aerated soils. These two formed in similar parent
material.

Time

Time, usually a long time, is needed for the develop-
ment of distinct horizons from parent material. Differences
in length of time that the parent material has been in
place are commonly reflected in the degree of develop-
ment of the soil profile. Some soils form rapidly; others
slowly.

The soils in Clare County range from young to mature.
The glacial deposits in which many of the soils formed
have been exposed to soil-forming factors for a long
enough time that distinct horizons have developed. Some
~ soils forming in recent alluvial sediments have not been in

place long enough for the development of distinct hori-
. Zzons.

Evart soils are examples of young soils formed in allu-
vial material. Sims soils are more mature. Horizons are
more clearly expressed because much of the lime has
been leached out.

Processes of soil formation

Several processes were involved in the development of
soil horizons in the soils of Clare County: (1) accumulation
of organic matter, (2) leaching of lime (calcium carbon-

. ates) and other bases, (3) reduction and transfer of iron,
and (4) formation and translocation of silicate clay miner-
als. In most soils more than one of these processes has
been active in the development of horizons.

Organic matter accumulates at the surface to form an
A1 'horizon. The A1 horizon is mixed into a plow layer, or
Ap horizon, when the soil is plowed. In the soils of Clare
County, the surface layer ranges from high to low in or-
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ganic-matter content. Roscommon soils, for example,
have a high organic-matter content in the surface layer
and Grayling soils a low organic-matter content (5).

Leaching of carbonates and other bases has occurred
in most of the soils. Soil scientists generally agree that
leaching of bases in soils usually precedes the transloca-
tion of silicate clay minerals. Many of the soils are moder-
ately to strongly leached. For example, Melita soils are
leached of carbonates to a depth of 57 inches, whereas
Kawkawlin soils are leached to a depth of only 24 inches.
Other factors being equal, differences in the depth of
leaching are a result of time as a soil-forming factor.

The reduction.and transfer of iron, a process called
gleying, is evident in the somewhat poorly drained, poorly
drained, and very poorly drained soils. The gray color in
the subsoil indicates the reduction and loss of iron.
Gleying and the reduction processes are evident, for ex-
ample, in Sims soils.

Leaching of bases and translocation of silicate clays are
among the more important processes in horizon differenti-
ation in soils. In some soils translocation of clay minerals
has contributed to horizon development. The eluviated, or
leached, A2 horizon above an illuviated B horizon com-
monly has a platy structure, is lower in content of clay,
and typically is lighter in color. The B horizon typically has
an accumulation of clay and clay films in pores and on
ped surfaces. The soils were probably leached of carbon-
ates and soluble salts to a considerable extent before the
translocation of silicate clay. Nester soils are examples of
soils having translocated clay accumulated in the B hori-
zon.

In some soils iron, aluminum, and humus have moved
from the A horizon to the B horizon. The color of the B
horizon in such soils is dark brown. Au Gres, Croswell,
and Gladwin soils are examples of soils in which translo-
cated iron, aluminum, and humus have affected the B
horizon.
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Glossary

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single mass
or cluster. Natural soil aggregates, such as granules,
blocks, or prisms, are called peds. Clods are aggre-
gates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Avallable water capacity (available moisture capacity).
The capacity of soils to hold water available for use
by most plants. It is commonly defined as the differ-
ence between the amount of soil water at field mois-
ture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of
soil. The capacity, in inches, in a 60-inch profile or to
a limiting layer is expressed as—

Inches
Very I0W........ccnnnrennererenscne Oto3
Low.... rrretre e es 3to6
Moderate........ccccvvvnnncnnans 6to9
High....iciicii e More than 9

Base saturation. The degree to which material having
base exchange properties is saturated with exchange-
able bases (sum of Ca, Mg, Na, K), expressed as a
percentage of the exchange capacity.

Blinding material. Material placed on top of and around a
closed drain to improve the flow of water to the drain,
prevent accumulation of sediment in the drainage tile,
and hold the tile in place while the trench is being
backfilled.
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Bottom land. The normal flood plain of a stream, subject
to frequent flooding.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters) in diameter.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to ef-
fervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil, ex-
pressed in terms of milliequivalents per 100 grams of
soil at neutrality (pH 7.0) or at some other stated pH
value. The term, as applied to soils, is synonymous
with base-exchange capacity, but is more precise in
meaning.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface of
a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment remains
the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they cannot
be shown separately on a soil map at the selected
scale of mapping and publication.

Compressible. Excessive decrease in volume of soft soil
under load.

Concretions. Grains, pellets, or nodules of various sizes,
shapes, and colors consisting of concentrated com-
pounds or cemented soil grains. The composition of
most concretions is unlike that of the surrounding soil.
Calcium carbonate and iron oxide are common com-
pounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.
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Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pressure
between thumb and forefinger, but resistance is dis-
tinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and fore-
finger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of grass
or close-growing crops are alternated with strips of
clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or 2
meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to im-
prove and protect the soil between periods of regular
crop production, or a crop grown between trees and
vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Delta. An alluvial deposit, commonly - triangular in shape,
formed largely beneath water and deposited at the
mouth of a river or stream.

Diversion (or diversion terrace). A ridge of earth, gener-
ally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Dralnage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drainage,
which is commonly the result of artificial drainage or
irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets.
Seven classes of natural soil drainage are recog-
nized:

Excessively drained.—Water is removed from the soil
very rapidly. Excessively drained soils are commonly
very coarse textured, rocky, or shallow. Some are
steep. All are free of the mottling related to wetness.
Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
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water they receive is lost as runoff. All are free of the
mottling related to wetness.

Well drained.—Water is removed from the soil readily,
but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mot-
tling.

Moderately well drained.—Water is removed fror\n the
soil somewhat slowly during some periods. Moderate-
ly well drained soils are wet for only a short' time
during the growing season, but periodically for long
enough that most mesophytic crops are affected.
They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high
rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artificial
drainage is provided. Somewhat poorly drained soils
commonly have a slowly pervious layer, a high water
table, additional water from seepage, nearly continu-
ous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that the
soil is saturated periodically during the growing
season or remains wet for long periods. Free water is
commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor.drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall,
or a combination of these. -

Very poorly drained.—Water is removed from the soil
so slowly- that free water remains-at or on the surface
during most of the growing season. Unless the soil is
artificially drained, most mesophytic crops cannot be
grown. Very poorly drained soils are commonly level
or depressed and are frequently ponded.

Drainage, surface. Runoff, or surface flow of water, from
an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another within
the soil. Soil horizons that have lost material through
eluviation are eluvial; those that have received materi-
al are illuvial.

Erosion. The wearing away of the land surface by running

water, wind, ice, or other geologic agents and by such
processes as gravitational creep.
Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and resulting
in the wearing away of mountains and the building up
of such landscape features as flood plains and coast-
al plains. Synonym: natural erosion.
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Erosion (accelerated). Erosion much more rapid than
geologic erosion, mainly as a result of the activities of
man or other animals or of a catastrophe in nature,
for example, fire, that exposes a bare surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes. '

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soll. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when light,
moisture, temperature, tilth, and other growth factors
are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity, normal
moisture capacily, or capillary capacily.

Fibric soill material (peat). The least decomposed of all
organic soil material. Peat contains a large amount of
well preserved fiber that is readily identifiable accord-
ing to botanical origin. Peat has the lowest bulk densi-
ty and the highest water content at saturation of all
organic soil material. ,

Fine textured (heavy textured) soll. Sandy clay, silty
clay, and clay.

First bottom. The normal flood plain of a stream, subject
to frequent or occasional flooding.

Flooding. The temporary covering of soil with water from
overflowing streams, runoff from adjacent slopes, and
tides. Frequency, duration, and probable dates of oc-
currence are estimated. Frequency is expressed as
none, rare, occasional, and frequent. None means
that flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; occasion-
al that it occurs on an average of once or less in 2
years; and frequent that it occurs on an average of
more than once in 2 years. Duration is expressed as
very brief if less than 2 days, brief if 2 to 7 days, and
long if more than 7 days. Probable dates are ex-
pressed in months; November-May, for example,
means that flooding can occur during the period No-
vember through May. Water standing for short periods
after rainfall or commonly covering swamps and
marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic animals.
Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Fragipan. A loamy, brittle subsurface horizon low in po-
rosity and content of organic matter and low or mod-
erate in clay but high in silt or very fine sand. A
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fragipan appears cemented and restricts roots. When
dry, it is hard or very hard and has a higher bulk
density than the horizon or horizons above. When
moist, it tends to rupture suddenly under pressure
rather than to deform slowly.

Frost action. Freezing and thawing of soil moisture. Frost
action can damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors re-
sponsible for the formation of the solum, or true soil,
from the unconsolidated parent material.

Glaclal drift (geology). Pulverized and other rock material
transported by glacial ice and then deposited. Also
the assorted and unassorted material deposited by
streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by melt water as it flows
from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders transported
and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by gla-
ciers and subsequently sorted and deposited by
streams flowing from the melting ice. The deposits
are stratified and occur as kames, eskers, deltas, and
outwash plains.

Gleyed solil. A soil having one or more neutral gray hori-
zons as a result of waterlogging and lack of oxygen.
The term “gleyed” also designates gray horizons and
horizons having yellow and gray mottles as a result of
intermittent waterlogging. .

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water away
from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by
volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centimeters)
in diameter.

Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity or
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a rill
is one of depth. A gully generally is an obstacle to
farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be
smoothed over by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
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normally lives, as opposed to the range or geographi-
cal distribution.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between the
less decomposed fibric and the more decomposed
sapric material.

Horizon, soil. A layer of soil, approximately parallel to the
surface, having distinct characteristics produced by
soil-forming processes. The major horizons of mineral
soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at
or near the surface, in which an accumulation of hu-
mified organic matter is mixed with the mineral mate-
rial. Also, a plowed surface horizon most of which
was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of resis-
tant minerals as a result of the loss of silicate clay,
iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a com-
bination of these; (2) by prismatic or blocky structure;
(3) by redder or browner colors than those in the A
horizon; or (4) by a combination of these. The com-
bined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A
horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties typi-
cal of the A or B horizon. The material of a C horizon
may be seither like or unlike that from which the solum
is presumed to have formed. If the material is known
to differ from that in the solum, the Roman numeral Il
precedes the letter C.

Humus. The well decomposed, more or less stable part of
the organic matter in mineral soils.

Hydrologic soll groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The chief
consideration is the inherent capacity of soil bare of
vegetation to permit infiltration. The slope and the
kind of plant cover are not considered, but are sepa-
rate factors in predicting runoff. Soils are assigned to
four groups. In group A are soils having a high infiltra-
tion rate when thoroughly wet and having a low runoff
potential. They are mainly deep, well drained, and
sandy or gravelly. In group D, at the other extreme,
are soils having a very slow infiltration rate and thus a
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high runoff potential. They have a claypan .or clay
layer at or near the surface, have a permanent high
water table, or are shallow over nearly impervious
bedrock or other material. A soil is assigned to two
hydrologic groups if part of the acreage is artificially
drained and part is undrained.

Infiltration. The downward entry of water into the immedi-
ate surface of soil or other material, as contrasted
with percolation, which is movement of water through
soil layers or material.

Infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of condi-
tions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Irrigation. Application of water to soils to assist in produc-
tion of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level plains
surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultlvat|on implements. Furrows are used for tree and
oW Crops. '
Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water-is applied in open ditches or tile
lines until the water table is raised enough to wet the
soil.

Wild flooding.—Water, released at high pomts is al-
lowed to flow onto an area without controlled distribu-
tion.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastlc to a liquid state.

Loam. Soil material that is 7 to 27 percent clay partlcles
28 to 50 percent silt particles, and less than 52 per-
cent sand particles.

Low strength. Inadequate strength for supporting loads.

Medium textured soll. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low.
in organic material. Its bulk density is greater than
that of organic soil.
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Minimum tillage. Only the tillage essential to crop produc-
. tion and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy textured)
soll. Clay loam, sandy clay loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones, and
other debris deposited by a glacier. Types are termi-
nal, lateral, medial, and ground.

Morphology, soll. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological prop-
erties of the various horizons, and the thickness and
arrangement of those horizons in the soil profile.

Mottling, solil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms are
as follows: abundance—few, common, and many,
size—fine, medium, and coarse; and contrast—fain,
distinct, and prominent. The size measurements are
of the diameter along the greatest dimension. Fine
indicates less than 5 millimeters (about 0.2 inch);
medium, from 5 to 15 millimeters (about 0.2 to 0.6
inch); and coarse more than 15 millimeters (about 0.6
inch). '

Muck. Dark colored, finely divided, well decomposed or-
ganic soil material mixed with mineral soil material.
The content of organic matter is more than 20 per-
cent.

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation .of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essential
to its growth, and used by it in the production of food
and tissue. Plant nutrients are nitrogen, phosphorus,
potassium, calcium, magnesium, sulfur, iron, manga-
nese, copper, boron, zinc, and perhaps other ele-
ments obtained from the soil; and carbon, hydrogen,
and oxygen obtained largely from the air and water.

Outwash, glacial. Stratified sand and gravel produced by
glaciers and carried, sorted, and deposited by water
that originated mainly from the melting of glacial ice.
Glacial outwash is commonly in valleys on landforms
known as valley trains, outwash terraces, eskers,
kame terraces, kames, outwash fans, or deltas.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is generally
low in relief.

Pan. A compact, dense layer in a soil. A pan impedes the
movement of water and the growth of roots. The
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word “pan” is commonly combined with other words
that more explicitly indicate the nature of the layer; for
example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

Peat. Unconsolidated material, largely undecomposed or-
ganic matter, that has accumulated under excess
moisture.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeabllity. The quality that enables the soil to transmit
water or air, measured as the number of inches per
hour that water moves through the soil. Terms de-
scribing permeability are very slow (less than 0.06
inch), slfow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderately
rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), and
very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in
the soil classification system based on differences in
the soil that affect its management. A soil series, for
example, may be divided into phases on the basis of
differences in slope, stoniness, thickness, or some
other characteristic that affects management. These
differences are too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of
acidity and alkalinity in soil.

Piping. Moving water forms -subsurface tunnels or pipelike
cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Polypedon. A volume of soil having properties within the
limits of a soil series, the lowest and most homogene-
ous category of soil taxonomy. A “soil individual.”

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there is
little difference in size of the particles, density can be
increased only slightly by compaction.

Productivity (soil). The capability of a soil for producing a
specified plant or sequence of plants under a speci-
fied system of management. Productivity is measured
in terms of output, or harvest, in relation to input.

Profile, soll.. A vertical section of the soil extending
through all its horizons and into the parent material.
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Reaction, solil. The degree of acidity or alkalinity of a sail,
expressed in pH values. A soil that tests to pH 7.0 is
described as precisely neutral in reaction because it
is neither acid nor alkaline. The degree of acidity or
alkalinity is expressed as—

pH
Extremely acid Below 4.5
Very strongly acid 4510 5.0
Strongly acid 51t055
Medium acid 5.6 10 6.0
Slightly acid 6.1 10 6.5
Neutral 661073
Mildly alkaline 741078
Moderately alkaline...... 7910 8.4
Strongly alkaline 8.5t0 9.0

Very strongly alkaline...........ccooceerererevennes 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock. Soil scientists
regard as soil only the part of the regolith that is
modified by organisms and other soil-building forces.
Most engineers describe the whole regolith, even to a

_great depth, as “soil.”

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated by
plant roots.

Runoff. The precrpitation discharged in stream channels

" from a drainage area. The water that flows off the
land surface -without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in diam-
eter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sapric soil material (muck). The most highly decom-
posed of all organic soil material. Muck has the least
amount of plant fiber, the highest bulk density, and
the lowest water content at saturation of all organic
soil material.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Series, soll. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are similar
in all profile characteristics and in arrangement in the
soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineral-
ogical and chemical composition.
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Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and other
structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of ‘clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the horl-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by 100.
Thus, a slope of 20 percent is a drop of 20 feet in
100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resultmg from re-
stricted permeability in the soil.

Small stones. Rock fragments 3 to 10 rnches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soll. A natural, three-dimensional body at the earth s sur-
face that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent materi-
al, as conditioned by relief over periods of time.

Soil separates Mineral particles less than 2 millimeters in
equivalent diameter and ranging between ‘specified
size. limits. The names and sizes of separates recog-
nized in the United States are as follows: very coarse
sand (2.0 millimeters to 1.0 millimeter); coarse sand
(1.0 to 0.5 millimeter); medium sand (0.5 to 0.25 milli-
meter); fine sand (0.25 to 0.10 millimeter); very fine
sand (0.10 to 0.05 millimeter); sit (0.05 t0.0.002 milli-
meter); and clay (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A and
B horizons. Generally, the characteristics of the mate-
rial in these horizons are unlike those of the underly-
ing material. The living roots and other plant and
animal life characteristics of the soil are largely con-
fined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers that
interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers to
geologic material. Layers in soils that result from the
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processes of soil formation are called horizons; those
inherited from the parent material are called strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative bar-
riers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles
into compound particles or aggregates that are sepa-
rated from adjoining aggregates. The principal forms
of soil structure are—p/aty (laminated), prismatic {ver-
tical axis of aggregates longer than horizontal), co/-
-umnar (prisms with rounded tops), blocky (angular or
subangular), and granular. Structureless soils are
either single grained (each grain by itself, as in dune
sand) or massive (the particles adhering without any
regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after harvest,

. during preparation of a seedbed for the next crop,

_ and during the early growing period of the new crop.

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsolling. Tilling a soil below normal piow depth, ordi-
narily to shatter a hardpan or claypan.

" Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from 4
to 10 inches (10 to 25 centimeters). Frequently desig-
" nated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils are
named for a series they strongly resembie and are
designated as taxadjuncts to that series because they
differ in ways too small to be of consequence in
interpreting their use or management.

Terminal moraine. A belt of thick glacial drift that gener-
ally marks the termination of important glacial ad-
vances.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to the
contour. The terrace intercepts surface runoff so that
it can soak into the soil or flow slowly to a prepared
outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intend-
ed mainly for drainage has a deep channel that is
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily fiat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject to
overflow. A marine terrace, generally wide, was de-
posited by the sea.

Texture, soil. The relative proportions of sand, snlt and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine parti-
cles, are sand, loamy sand, sandy loam, loam, silt, silt
loam, sandy clay loam, clay loam, silty clay loam,
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sandy clay, silty clay, and c/ay. The sand, loamy sand,
and sandy loam classes may be further divided by
specifying “‘coarse,” ‘“fine,” or “very fine.”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tile drain. Concrete, plastic, or ceramic pipe installed at
suitable depths and intervals in the soil to provide
water outlets from the soil.

THI plain. An extensive flat to undulating area underlain by
glacial till.

Tilth, soll. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Toe slope. The outermost inclined surface at the base of
a hill; part of a foot slope.

Topsoil (engineering). A presumably fertile soil or soil
material, or one that responds to fertilization, ordinari-
ly rich in organic matter, used to topdress roadbanks,
lawns, and gardens.

Trace elements. The chemical elements in soils, in only
extremely small amounts, essential to plant growth.
Examples are zinc, cobalt, manganese, copper, and
iron.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

Water table. The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostatic
head, generally beneath an impermeable Iayer When
this layer is penetrated, the water level rises in an
uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or perched,
water table is separated from a lower one by a dry
zone.

Weathering. All physical and chemical changes produced
in rocks or other deposits at or near the earth’s sur-
face by atmospheric agents. These changes result in
disintegration and decomposition of the material.

Well graded. Refers to a soil or soil material consisting of
particles well distributed over a wide range in size or
diameter. Such a soil normally can be easily in-
creased in density and bearing properties by compac-
tion. Contrasts with poorly graded soil.

Wilting point (or permanent wilting :point). The moisture
content of soil, on an ovendry basis, at which a plant
(specifically sunflower) wilts so much that it does not
recover when placed in a humid, ‘dark chamber.
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Figure 1..—Typical pattern of soils and underlying material in the Mancelona-Gladwin-Wheatley map unit.
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Figure 2.—Typical pattern of soils and underlying material in the Montcalm-Menominee-Nester map unit.
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Figure 4.—Typical pattern of soils and underlying material in the Nester-Kawkawlin-Sims map unit.

Figure 3.—Typical pattern of soils and underlying material in the Menominee-losco-Kawkawlin map unit.
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Figure 5.—Typical pattern of soils and underlying material in the Graycalm-Montcaim map unit.
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Figure 6.—Typical pattern of soils and underlying material in the Grayling map unit.

Figure 7.—Typical pattern of soils and underlying material in the Rubicon-Croswell-Au Gres map unit.
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Figure 8.—Typical pattern of soils and underlying material in the Lupton-Markey map unit.
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Figure 9.—Flooding in an area of Colonville fine sandy loam. The Tobacco River commonly floods this area. The house
is on the boundary of the flood plain.

Figure 10.—A formerly cultivated area of Graycalm sand, 0 to 6 percent slopes, now used for timber production.
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Figure 11.—A hilly area of Grayling sand, 18 to 35 percent slopes. Because the piant cover is sparse, snowmobile trails
are easily established.
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Figure 12.—A typical area of Markey muck, which is covered mostly with cattails and cedar. This soil is too unstable for
foot traffic during most of the year.
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Figure 14.—A typical area of Pits. Most of these areas are rough and have sparse plant cover.
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TABLE t.--TEMPERATURE AND PRECIPITATION DATA
[Recorded in the period 19U46-75 at Gladwinl]
Temperature Precipitation
2 years in 12 years in 10¢
10 will have-- Average will have-- | Average
Month Average|Average Average H ‘number of |Average number of {Snowfall
- daily daily | daily Maximum |} Minimum growing | Less | More |days with{
maximumiminimum 'temperature|temperature} degree | than--{than--{0.10 inch{
! higher lower days ' or more |
thane- than--~ ' '
OF OF OF OF i OF Units In  In 1§ In 1 In
‘ i | I 1} L
January----, 28,8 P12 20.0 50 | -16 ': 0 g .79 .9V 2.5} 5. 13.1
: ! ,
H 1 H ] I 3
February---} 30.9 11.5 21,2 49 ] -15 0 1.48 T 2.2 | 5 L 11.5
Marchemmm-- 39.9 | 20.3 1} 30.1 68 -6 2 2,10 0 1.3} 2.8 6 8.4
| ]
i
Aprile=mw=- 55.7 5 32.0 43.9 | 82 14 ! 47 1 2.93 1.8 bo3.9 6 2.3
i 1 ) 1 i i, :
May = —ommmenm 67.9 | U41.6 ! 54,7 | 89 ; 25 ! 199 |} 3.04 1.8 y 4.2} 7 T2/
d b 1 | | ! ! A ! { !
Junes—mene— ! 78.2 1 51.6 { 64.9 | 95 | 34 1 y56- ¥ 3,55 ¢ 1.9 F 5.0 6 | 0
) | | : : : ! ' i
E AT — 1 8181 5581 68.8 94 L WL 591 | 3.39 f 161 49 ,: 6 0
] 3 ] 4 " H
] ] b [} H I3 § 1 !
Augustemee- { 80.1 1} 54,3 67.2 95 ! 39 ! 540 | 3.300% 1.6} 4.8 & 6 0
! ! ! ] ' ! 4 | ! i k
September--! 7t.4 | 46.1 | 58,8 | 91 ! 27 ! 285 | 3.t4 ) 1.8 ) 4.3} T b T2/
! ] 1 ' ' ' ! b i
October----!{ 61.6 ; 37.5 5 49,5 84 18 g 107 | 2.61 § .1 E: 3.9 | 6 4 w2
! ! ' H b .
November———s 44,8 g 27.7-! 36.2 69 5 5 8 2,561! 1.7 ﬁ 3,3?? & ! g1
i h 1 1 i It i !
December---{ 32.9 | 17.5 | 25.2 58 -10. | 0 241§ 124 35§ 6 | 11.6
| | ! =.: Lo |
- g i . i i i )
Yeareweme- i 56.2 | 33.9 i 45}0'} 98 -18. i 2,235 32.30 y 28}5‘$ 36m0'¥ 72 5%.3
] i 3 3 i N
1 1 i u 1 i "

14 growing degree day is

maximum and minimum daily temperatures, dividing the sum by 2,

a unit of heat available for plant growth.
and subtracting the temperature below which

growth is minimal for the principal crops in the area (500 F).

Trace.

It can: be: calcullated by adding the
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TABLE 2,~-~FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1946-75 at Gladwin]

-
]
! Temperature
]
1
Probability | 240°F 280 F 320 F
! _or lower or_lower or lower
]
}
Last freezing !
temperature !
in spring: !
1
i
1 year in 10 ! ! !
later than~- ! May 5 May 19 | June 3
]
)
2 years in 10 !
later than-- ! April 30 | May 14 May 29
) ] ]
I ] }
5 years in 10 ! ! ]
later than-- ! April 21 | May 5 ! May 20
|
First freezing |
temperature H ! !
in fall: ! !
]
i
1 year in 10 !
earlier than--~ | October 4 September 22} September 9
] ]
I ]
2 years in 10 ! |
earlier than-~~ | October 11 September 30! September 14
]
i
5 years in 10 H
earlier than-- | October 23 October 10 September 24
]
1

TABLE 3.~-~GROWING SEASON LENGTH

[Recorded in the period 1946-75 at Gladwin]

Daily minimum temperature

T
i

!

| during growing season
! "

)

i

]

]

Probability Higher |  Higher ‘F Higher
than i than ! than
240 F ! 280 F 329 F
Days T Days Days
bays ! lays 2ays

H

9 years in 10 161 134 106

8 years in 10 169 142 113

5 years in 10 194 157 126

2 years in 10 199 173 139

1 year in 10 207 180 146

]
]
]
}
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

]
1
|Percent

! !
Map | Soil name i Acres

symbol] |

i !
AuA Au Gres loamy sand, 0 to 2 percent SlopeSmmmmmmmmcm oo dc s e e e e e 6,730 1.8
Br Brevort 10AMY Sande s oo oo o oo oo o oo o s e o oo o e e ot o o o o o e e o e o e e e e e 3,460 1.0
Co Colonville fine 8andy lOAMeemma—mmmccmc oo oo e el 2,110 0.6
CrB Croswell sand, 0 to U4 percent SlopeSmemermacmccm e r s e e e 12,380 3.4
GaA Gladwin loamy sand, 0 £to 2 percent SloOpeSemmmm—m oo e e 3,940 1.1
GrB Graycalm sand, 0 to 6 percent SlOpeSemmmmmcmrcccccccccc ;e e mr e 40,160 11.0
GrC Graycalm sand, 6 to 18 percent SloOpeSmememomr o c oo e oo 24,175 6.6
GrD Graycalm sand, 18 to 35 percent SlopeS=mmmme—mmecm e e oo e 4,190 1.1
GyB Grayling sand, 0 to 6 percent 3l0peS-mmemmrrece—ecccce ;e ——————— e 29,465 8,1
GyC Grayling sand, 6 to 18 percent slopeSe—eeeemn-- 3,125 0.9
GyD Grayling sand, 18 to 35 percent slopes 515 0.1
Hs HiStoS01lS, PONAEAm m oo cem oo e e e e e e e e e o e o 0 o o e e e 2,030 0.6
IkA Iosco~Kawkawlin complex, 0 to 3 percent SlOpESe—mrmmrmcremcccrcecmecccncccccasaan et n - 10,695 2.9
KwB Kawkawlin loam, O to U4 percent 8lop€Swemmmmcmmcmccmcccccccccccrcra e e e c e c e n e e 10,725 2.9
Lg Loxley and Greenwood mucky peatS-emmwmmccmmrccmcccmccrcrrccr e n e rrr e - 3,100 0.9
Lu JLUDEON MUGK e o cm e e e e e e e 0 ot o e e om0 e e e o ] 21,330 | 5.8
MaB |Mancelona loamy sand, 0 to 6 percent SlOpeS-mmmmmccrc;ccccccccs s oo — - ] 8,180 | 2.2
MaC Mancelona loamy sand, 6 to 12 percent SlopeS-wmcrammmrcacccncrccc e e ——— 775 0.2
Mb MATKEY MUGCK e o v e o oo on s on om0 o e e b o o 2 0 o 5 4 5 e e e 0 4w e o 18,040 4.9
McB McBride sandy loam, 2 to 6 percent SlOpPeSmmmmmmmmm;cc;cccccccc e e e ————————————— 8,735 2.4
McC McBride sandy loam, 6 £0 12 PErCent SLODPESer e e e eimem e oo on cm e m e e e o oo e e e v s e e 2,465 0.7
MeB Melita sand, 0 to 6 percent SlOpeS—mwwmemcmmcc ;i ————— - e e ! 2,590 0.7
MnB IMenominee loamy sand, 0 to 6 percent SlopeSemmmmamccccccccnccccr e nc e c e —— e~ | 14,760 | 4,0
MnC IMenominee loamy sand, 6 t0 12 PErcent Sl OPES~mrmmmmmmm oo c ;o e e e o e e o e e e ! 3,250 | 0.9
MoC IMenominee-Montcalm loamy sands, 6 to 18 percent Sl0peS—mmcmmcmccccccccc e ——— ! - 510 0.1
MtB IMontcalm loamy sand, 0 to 6 percent SlopES—emcmcmcmcmrcccdccccccccr e e e —————————— ! 27,060 7.4
MtC Montcalm loamy sand, 6 to 12 percent SlopeS-emcrmmrrcccaccceceneeeene e e ——————————— 15,675 4.3
MtD Montcalm loamy sand, 12 to 18 percent SlOpESemmmmommcc ;e ;e e 4,385 1.2
MtE Montcalm loamy sand, 18 to 35 percent SlopeS-emmecccmmcaccccmacccmccccc e nc e n e ——— 3,175 0.9
NeB Nester loam, 2 to 6 percent SlopeSmmrmmmmrrcrccrcnman e ccrc o n ——————————————————————— 20,000 5.5
NeC Nester loam, 6 £t0 12 percent SlOPeSmmmmmmmmccc i ;——————— e e 10,645 2.9
NeD Nester loam, 12 to 18 percent SlopeS—weme—mmcmrccccancrcrcrcc o —————————————————— 3,270 0.9
otaA Otisco loamy sand, O to 2 percent 8lopeS—mccccmmcmmccrcrm e cc e 1,515 0.4
Pt P1L £ S e e e m e e e e e e e e e e e e 5 e e e 2 e e e e 2 e e e e 1,080 0.3
Rn RONAEAU  MUCK = = m e e e e o e o o e w8 505050 o o e e e o o o o e 375 0.1
Ro ROSCOMMON MUCKY LOAMY SANU= o o e e s o e ot e e e e 0 0 0 e e e e e e 7,035 1.9
RuB © |Rubicon sand, 0 to 6 percent SlopeS-emmmrmccmcamcmmm i e vt s e e e et e e 9,170 2.5
RuC Rubicon sand, 6 to 18 percent SlopeS-mmmmmemmc o e oo e 3,040 0.8
Sm SiMS CLAY LOAMarmomoe o e e om0 e e e e e e e 5,100 1.4
UbB Ubly sandy loam, 2 £0 6 PErcent SlopeSeme—mcr oo e o e oo on o o on e e e e e e e 2,315 0.6
Wh Wheatley 1OAMY SN e oo oo o o o cn oo o o o o o e o e o o e o 4 e e e 3,935 1.1
Wn Winterfield=EvVart COMPLEXe oo o oo o oo oo e e oo oo on om s o e o e e e 5,290 1.4

‘ WAL @ = e e e e e e e e e e e e e 2 e e o e o e e e e e e 5,580 1.5

S R PR,

| TOE A Le e e e e o 0 o e e e e e 5 e s e e e e e | 366,080 | 100.0

i
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TABLE 5,--YIELDS PER ACRE OF CROPS AND PASTURE

[Al11 yields were estimated for a high level of management,
yield figure indicates the crop is seldom grown or is not suited]

Only arable soils are listed,

87

Absence of a

] ] ]
] } ] .
Soil name and { ! ! Winter Grass-
map symbol Corn Corn silage Oats wheat legume hay{ Grass hay Pasture
By Ton By Bu Ton Ton AUHE
AUAr o et e st e e e e e ! 50 10 45 25 2,2 1.7 3.4
Au Gres :
(0] 23 - PSS 50 10 45 30 2.5 1.8 3.6
Croswell
| |
GAAm e it et e 65 | 12 | 60 33 2.8 2.1 | k.2
Gladwin ! | ] ! ! ! !
! ! a | : : :
GP B e e e e e e 50 10 40 25 2.5 1.6 § 3.2
Graycalm
(67 o102 Y ——— _— ——— - 2.3 1.5 3.0
Graycalm ’
GYB, GYCommmmmmmmnmmcmces —— - ——- - - 1.6 3.2
Grayling !
]
! .
L e —— 87 | 16 80 41 3.8 3.0 6.0
Iosco-Kawkawlin !
KW B o we o e e e e e e e e e e e e e e 95 16 85 45 4,0 3.2 6.4
Kawkawlin :
M BB = e e e et e e e 70 13 60 40 3.0 2.4 4.8
Mancelona
]
]
MaCmmm e e e e 65 | 12 55 35 2.6 2.2 4.8
Mancelona ! ] ]
] ] ‘A
] ] i
MCBm o e e 75 | 14 75 ! 35 3.5 2,5 5.4
McBride ] !
] ] ]
i ] ] .
< o N YOI 13 |} 70 30 3.3 2.3 5.0
McBride ! ] ! ! ] ! !
i i ] ] ! | | |
MEBw c e e e e ! 45 | 8 | 35 | 25 | 2,2 | 1.8 | 3.0
Melita | | i | | ! !
1 ] ]
) ] i
MNBec e e e 70 | 13 | 70 | 35 3.5 2.5 5.0
Menominee 5 !
]
H 1
MNICm et e et e e e e e m 65 ! 12 65 30 3.3 2.3 4.6
Menominee a
i
MOC et e e et e e e e s me e e e 65 | 12 60 35 3.1 2.3 4.6
Menominee~Montcalm |
]
i
ME B et e e e e e e e e e e e e 70 ! 12 60 38 3.0 2.4 4.8
Montcalm ]
] ]
] ]
ME Corormemm e e e e e e m 65 | 11 55 35 2.8 2.3 4.6
Montcalm !
] |
t ]
) —— ) — 50 24 2.8 2,0 4.0
Montcalm i
]
]
MEEmmmmm e s e e e e e ——— ) ——— . ——— 2.5 2.0 4.0
Montecalm H ! ! '
] ]
] 1 ¥
) T ! 80 | 14 ) 75 ! 40 4,0 2.7 5.4
Nester | ! | f | ! !
! ! ! ] | ! !
See footnote at end of table,
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TABLE 5,--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
: :
Soil name and ! ! Winter Grass-
‘map symbol Corn Corn silage; Oats ! wheat legume hay| Grass hay Pasture
]
] 1
Bu v Ton T By} Bu Ton Ton AUME
NeCmmmmmmm e e e 70 13 70 36 4.0 2.7 5.4
Nester
'l
§
NEDmmmmmmn  mcme e ————— 60 | 11 65 32 3.8 2.7 5.4
Nester
1 .
DL Amcmmmm e m e e e ] 70 13 65 30 3.0 2.5 5.0
Otisco
RUB, RUCmwwrmcccmcr e ne —— ——— —— - - 1.6 3.2
Rubicon
]
. §
UbDBw e e e e e e e 85 14 75 b5 3.8 2.7 5.4
Ubly i : '
1
# pAnimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse,
one mule, five sheep, or five goats) for a period of 30 days.

TABLE 6,--CAPABILITY CLASSES AND SUBCLASSES

means no acreage]

[Miscellaneous areas excluded,

Absence of an entry

Major management concerns (Subclass)
Class Total Soil
acreage |Erosion {Wetness {problem Climate
(e) (w) (s) (c)
Acres Acres Acres Acres
I -—— - ——— ———— -
II 41,7751 31,050 10,725 - -
II1I 94,470} 33,320 | 16,150 | 50,000 e
IV 69,515 7,655 6,730 55,130 -
v 3 36,310 —_—— 36,310 ‘ - ; ——
i i
VI E 91,060 3,175 25,075 | 62,810 | ———
]
VII E 16,160 ——— 5,290 10,870 ———
]
VIII E 5,130 ——— 5 5,130 - 5 ———
] 1 ]
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are
column means the information was not available]

listed in this table.

89

Absence of an entry in a

Management concerns ! Potential productivity |
Soil name and "1 Equip- | T I ] ) |
map symbol Erosion | ment |Seedling} Wind- | Plant ! Common trees 1Site | Trees to plant
hazard | limita-|mortal- | throw |competi-| lindex|
! tion | ity ! hazard } tion | ! ]
i | i i i | i
! H ! ! ' ! |
R —— Slight !Slight !Severe |Slight !Slight !Quaking aspen--ww--- i 60 [White spruce,
Au Gres ! ! ! ! {Bigtooth aspen-~—e~-~-= ! 60 } black spruce,
! ! ] } |Balsam fireecececeaea= ! 53 | eastern white pine,
| ! ! ] }Paper bircheee-memwe- 1 55 northern white-cedar,
| ! ! H 1Sugar maple~—wew—wu—- i 53 Norway spruce,
} ! ! } ! !Red maple~—wmamwnnna- ! 56 | Austrian pine,
H ! ! ! ! 'Eastern hemlocke=w—=n ST, white ash,
5 i E i E EEastern white pine—-§ 53
] 1 ] 1 ] i
Brecsscnncnncc . 1Slight |Severe !Severe {Severe |Severe |Quaking aspeNeeeew-- 1 uo
Brevort ! Sugar maple~=emem~m—= 1}
H Balsam fireeemecenn- i 40
! Northern white-cedar| 15
! American basswood-~~} U0
! Red maplewwewemmmmnn i 40
! i !Silver maple~——mmwww- ! 65
| ! 1Black Spruceweeeen—- a 15
]
COmmmmmmm e Slight Slight Slight Slight ModeratelRed maple-wwemmrcma= ! 61 |White spruce,
Colonville Sugar maple=-——w-~e-- ! gg eastern cottonwood,
Swamp white oak-—-—w=~- 1 eastern white pine,
American basswood---} 65 northern white-cedar,
Northern white-cedara 25 Norway spruce,
White ashecrcmmancn- i 5 red maple,
Balsam fireeweecmaw-- 1 61 northern red oak.
! ! ! !
CrBr-em e Slight |Slight |Severe Slight Severe |Red pine-weceeacmaann ! 61 |Red pine,
Croswell H ! i ! Quaking aspeNemewemme- ! 70 eastern white pine,
| ! ! ! Jack pingmm-mme—meaaa ! 65 jack pine,
! ! ! ! Northern red oak--~-} 66 | black cherry,
! ! ! ] i Black cherpy~-~ece-- [ red maple.
! ! { ! {Eastern white pine--~} 61 |
| ! ! ! |Bigtooth aspen-~mmr~m- ! 70}
§ ; 3 5 iRed maple~cmmemmmmn—— ; 66 %
) 1 ]
GaAmmmmm e 1Sl1ight }Slight |Moderate!Slight {Slight |Quaking aspef-wwe~~= | 60 {White spruce,
Gladwin ! ! ! ! ! ISugar maple~~ecmmem— ! 53 | black spruce,
| ! ! ! !Eastern hemlock—=——n --- | eastern white pine,
i ! | ! |Eastern white pine-- 53 northern white-cedar,
| H ! | |Red maple-—emmcemana 56 Norway spruce,
| ] ! } iBigtooth aspenem—w-- 60 Austrian pine,
| ! } ! |Balsam fireeceacemea- i 53
! | ! i {Paper birch-emme~m—w i 55
E 5 s E EWhite SPruC e mmmmem— 53
H ] 1 ]
GrB, Grle--mcerema- Slight |Slight |Severe |Slight |Moderate}Sugar maple-—wawmea- 61 |Red pine,
Graycalm } ! ! ! INorthern red oakew-- 66 eastern white pine,
! ! ! ] |Red pine-—emecmmaman 61 | Jjack pine,
! } | ! 1Jack pinee—emmcmcen.. ! 65 | white spruce.
! ! ! ! 'Quaking aspen——eme—-= {70
! ! ! ! {Paper birchem-eccun- 60
! ! ! |Eastern white pine-- 60
! ! | |American beechmw=mw=- ———
‘ ! !
6 g Moderate|Moderate|Severe Slight |Moderate]Sugar maple~mmemem—= 61 |Red pine,
Graycalm i H Northern red oak—w-- 66 eastern white pine,
| { ! Red pinewmemmacecm-- 61 | jack pine,
! ! ! ! [ lJack pineemeeccccccan 65 | white spruce,.
! H ! 1Quaking aspenm-—rm~-- 70 |
H } Paper bircheweeeman~ 60 |
! ! Eastern white pine--~} 60 |
{ ! American beechmm——aw [
! | !
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TABLE 7,--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
| Management concerns ! Potential productivity |
Soil name and ! T Equip-| I I !
map symbol Erosion | ment |Seedling| Wind- Plant | Common trees Site | Trees to plant
hazard | limita-}mortal- throw |competi-! index!
! tion | ity hazard tion
1B 1
! | ! :
GYB, GYyCemmmcmmana= Slight {Slight |Severe |Slight {Slight Jack pineewemmcrmnawa ! 45 |Jack pine,
Grayling ! INorthern pin oak=--- 45 red pine,
! 'White oak - 4s
1Red pine-wawmmanca~- 45
Quaking aspen-we—owe- i 50
1
GYDmmemmm e e Moderate|Moderate|Severe Slight Slight Jack pine-=eemmcwawa | 45 }Jack pine,
Grayling | Northern pin oake~w-~} U5 red pine,
] ! IWhite oakw=—m—m—mcmmam- 15
Red pinememcecmccaea ! 4s
Quaking aspene-—=--- 50
IkA¥*:
108CO~mmmmm s Slight |Slight |Severe |{Slight }Slight |Quaking aspen-w-——=-- 60 |White spruce,
! } ! . White aShewmmccccaaa 55 black spruce,
Sugar maple-—-—=m—n--! 53 eastern white pine,
Red maple-cemmocaconna 56 northern white-cedar,
Yellow birchewweawe- 53 Norway spruce,
Northern pin ocakew-- 56 Austrian pine,.
5 Eastern white pine-- 53
H
Kawkawlineewemeen= Slight Moderate|Slight Slight Moderate|Sugar maple-—=w—cmww~~ 61 {White spruce,
! Northern red oak-~~-} 66 red pine,
! ! Swamp white ocak~ww-- | 66 Norway spruce,
| ! Red maple~mmemeanan- 66 Austrian pine,
! ! ! White asheemmecccnea- 65
! | ! Shagbark hickory-—--=} —w-
! | ! i ! !American basswood—-~~ 65
| ! | ! {Quaking aspen--=—-w-~- 70 |
! ; 3 5 §Bigtooth aspen=—=e=—- 70 5
] ] 1 ]
KWBw e e e Slight }Slight {Slight |Slight |Moderate}Sugar maple-—~cwwmw—r- } 61 |White spruce,
Kawkawlin ! i | | INorthern red oak-~~--| 66 | red pine,
! ! | ! |Swamp white oak~=—=- 66 Norway spruce,
! | | | |Red maple~wwmemmemm—n~— 66 Austrian pine,
| ! ! ! iWhite ashemmancrnea- 65
! { ! ! !Shagbark hickory----| -w-
! ! ! {American basswood--~| 65
! | ! 1Quaking aspen—e——w-= 70
E ! 5 EBigtooth ASPENmwmmm— 70
] 1 1 ]
Lg*: ! ! ! ]
Loxleymwmmmananaaa Slight Severe |Severe |{Severe |Severe |Balsam firee-cc---w- 39
! ! IBlack Sprugew—wewme—- 15
! | ! {European larchew—we-- ————
! ! ! | Tamarack=———memeeea- 35
] ! ! }Jack pine-eemwewaan- 39
| ! INorthern white-cedar 15
; ! !White spruce--wwac-w- 40
] ]
] . 1
Greenwoodmemmmmen— 1Slight Severe |Severe |Severe Severe |Balsam fipme-——ecama- 39
! ! Black Spruce~ww-w=wew 15 |
! ] Tamaracke-=————ecmann- 35
| Red maple~-mmocenee= 40
! Silver maple-—-mmw-w 65
; ; i § E iBlack cherry~—cemwee - ;
§
[ R L LT Slight Severe |Severe Severe Severe Balsam fir-eeemeemn- b2
Lupton ! Black ashwe——ccccw-- 11
| Northern white-cedar 26
! Paper birche-emacaa- 45
A Silver maple~—cee—w- 66
! Quaking aspeN--—ew-= 46
; E Black Spruce-=—e—ceecmew 41
]

See footnote at end of table,
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TABLE 7.~-~WOODLAND MANAGEMENT AND PRODUCTIVITY--~Continued
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H Management concerns ' Potential productivity |
Soil name and ] ] Equip~ | T ! T T !
map symbol Erosion ment Seedling| Wind- Plant Common trees Site Trees to plant
' hazard limita-{mortal- | throw |competi- index
tion ity | hazard tion
i
1
MaB, MaCom-emmmmaaa Slight Slight Moderate|Slight Moderate|Sugar maple~wewwwmn=a-— 61 }Red pine,
Mancelona | | ! Northern red oak—-—-- 66 eastern white pine,
\ ! ! Red pinewswwwmcomewaa 61 Austrian pine,
! | ! Jack pine---mmeamwana 65 jack pine,
! } i Eastern white pine-- 61 white spruce,
! 5 Quaking aspen—-eaew- 70
1 §
L Slight Severe |Severe |!Severe Severe Balsam firee-ee—cama- 40
Markey (. ! Black spruce-—mem—mw—- 15
! H |Tamarackeemeeemenm—— 35
! ! Black aSh-m=emecmen- 37
! ! ! Quaking aspen-—we—w—- 4s
! ! ! Northern white-cedar 15
'i E i Paper birche—e—ecma- 4o
1 H i
McB, MeCommmmomcmw— Slight Slight |Moderate(Moderate|Moderate}Sugar maple——mewwuw- 61 |White spruce,
McBride } | ! 1Yellow birche-wewan- 1 61 eastern white pine,
{ ! | ! |American basswood-~~} 65 | Norway spruce,
| ! ! H |Eastern hemlock—~--~- [RSPRR
! ) ! ! {Balsam fifeecececmmmwn ! 61 4
! ! | | INorthern red oake---} 66 |
! ! ! ! ! {Red pinew—me—ccmmana- ! 61 1§
| i ! i i iQuaking aspen------- i 70}
5 s 5 ; EEastern white pine-- 61
i ] 1 ]
MeBuwmcmrc e Slight |[Slight |}Severe |Slight |Moderate!Sugar maple-—wew—ww- 61 |Red pine,
Melita ! ! | l }Quaking aspen-ewwa-- 70 eastern white pine.
! ! ! ! I|Red pine~emmmccccan- 61
| i ! ! {Red maplewmewmennnnw 66
) ! } ! |Eastern white pine-- 61
! | | ! 1Yellow birche-—rean- 61
! ! | !American basswood--- 65
! H | IBlack cherry~~eemnmew- ———
! ! s iAmerican beechmmmmmm -
i 1 ] ]
MnB, MnCe-eencccan. Slight |[Slight |Moderate}Slight |Moderate!Sugar maple-—wewmu-~- 61 |Red pine,
Menominee | ! ! !Quaking aspen—-—wm—-- [H—— black walnut,.
! | ! {Red pinew-eemomccana ———
| ! ! 1Silver maple~w—wwan- .
! ! ! |Paper birch-ecmcen~~ -
] ! ! ! 1Yellow birchememen—- ———
! ) | !American basswoode~w=| ==~ |
! ! | IBlack cherryweemma--— —— i
! ! ! ! i
MoC*¥: ) ! ! ! ! H
Menomineegwwemmenaen Slight }Slight |}ModeratelSlight |[Moderate}Sugar maple-~—ewwwe- 61 |Red pine,
i ! H 1Quaking aspeneweea-- -~~~ | black walnut,
| 1Red pin@ecmmcccncmen —— ]
! ! !Silver maple-- ———
| ! |Paper birch--- ——
! ! | ! Yellow birche—ec-ee—- | - i
! ! ! ! | American basswood=—=] === |
; Black cherry~~cemw-- i ———
1
Montcalmewwnnanaaxm Slight Slight Moderate|Slight Moderate}Sugar maple~=-me—wmaw= ! 61 |Red pine,
| Quaking aspene—e——ee | - eastern white pine,
! Northern red oak--~-] 66 | Austrian pine,
! Eastern white pine--} 61 ! jack pine,
! Red pinee—e—ec—anoaan= 61 white spruce.
! ! 1 i ]
MtB, MtC, MtDwmmee- Slight |Slight Moderate|Slight |Moderate!Sugar maple~~we=mwen- ! 61 {Red pine,
Montcalm ! Quaking aspene-——wa= | m eastern white pine,
| Northern red oak-~--} 66 Austrian pine,
! Eastern white pine--~| 61 jack pine,
! Red pine-wweacmcmce- E 61 white spruce.
! ! | i i

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued

SOIL SURVEY

Management concerns Potential productivity
Soil name and Equip- | H i
map symbol Erosion ment {Seedling! Wind- Plant Common trees Site Trees to plant
hazard limita-{mortal- throw |competi- index |-
tion 3 ity hazard tion
i : : :
MEEmmmmmmmccn Moderate!Moderate|Moderate!Slight |Moderate{Sugar maplew=mm—m==- ! 61 {Red pine,
Montcalm ! ! 1Quaking aspen———eewm- -——— eastern white pine,
1 | {Northern red oak---- 66 Austrian pine,
! ! !|Eastern white pine-- 61 jack pine,
! ! a lRed pine--meemmmc——aaw-— 61 white spruce.
]
NeB, NeC, NeDwwww—e Slight |[Slight Slight Slight {Moderate{Sugar maple~----w==- 61 {White spruce,
Nester H ! ! Quaking aspen-—ce=-- 70 red pine,
! i { White ashe-cccnemw=- ! 65 Norway spruce,
| American basswood---} 65 Austrian pine,
! ! Northern red oakwe--} 66 |
{ ! White OaK~wmmmmmmnnw ! 66 |
! i ! } | |Black cherry-e~—---=- [T
| i ! i ! | i ]
Qb Ammm e 1Slight Slight Severe |Slight }Slight Quaking aspen———-—m- ! 60 |White spruce,
Otisco ! ! Sugar maple~—mmmem—=- | ==~ | black spruce.
Balsam fir-c-wecc—aw- -
Red maple-~—wwmmacaww ———
White ash--wawawcanw- I
American basswoodwww| ===
ROmmmmnmmm i mmamm— Slight Severe Severe Moderate|Severe Quaking aspen-e-we——- 45
Roscommon Black spruce=——-e-=- 46
{Northern white-cedar| ---
lJack pinew——wemmcnww 42
Silver maple~=mwwm—~= B
Red maple--—e—mwwwun- ————
Yellow birch---=cee-- ———
Balsam fir-=-ecwxwe- ———
Eastern hemlock~www= -——
RuB, RUC--mumcnann— Slight Slight Severe Slight Moderate|Red pine-—wwwrcnncn- 61 |Red pine,
Rubicon . i Bigtooth aspen-~www-- 60 eastern white pine,
! Balsam fir-—-ec-cacwo-. 40 jack pine,
! ! Jack ping-mee—mmcmcaa ! 45
] ! { Northern red oak~-~-} 56
! H ! ! ! Quaking aspen—-—--w- ! 60 |}
! ! | | ! Red maple-—ww~—me—mm ! 56 |
‘ E ! EPaper birchewemannna i 56 !
] ] ] ] § )
SMermwmmmmm e Slight Severe |ModerateModerate|Severe Red maple--we—meee—— ! 66 |Eastern white pine,
Sims ! White ashmem—m—mccmew- ! 65 | white spruce,
! American basswoode-- 65 northern white-cedar,
| Silver maple——-meme—- 86 Norway spruce,
! | Black spruce~—wem——-- 45
{ H | Quaking aspen----—--- 70
! ! Northern white-cedar 45
! | |Balsam fir—--ewecemc- 61
! ! EBigtooth aspeNe——~=—= 70
] i
UbBrrmmmm e Slight Slight Slight |Slight Moderate)Sugar maple--———==w=~- 61 iWhite spruce,
Ubly ! . Northern red oak-—-~- 66 red pine,
! i ! Red ping-meemecw—w—- 61 eastern white pine,
! ! Black cherry~wweawe—a- -—— Norway spruce,
! ! ! Quaking aspen———ew—-- 70
! } |Eastern white pine-- 61
! ! IWhite ash-—cemeanan- ! 65
! 3 ! American beech-wemew- -
]
1 ]
Whe e v e e Slight Severe |Severe |Severe Severe Quaking aspen--—-~—ww- 45
Wheatley ! ! !Balsam firweecacc—a—-n 4o
! | | {Northern white-cedar 15
i ! ! !Black Spruc@me=me——= 15
| ! | ! |Red maplem-me—mmaea——" 4o
! ! | | ! !{Eastern hemlocK—ww=- [
| ! ! ! | |Swamp white oake-——n- Ve
! i E ! ! ESugar maple~mwemmmn—-— i 40 E
] § ] 1 ' i

See footnote at end of table.
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TABLE 7.--~-WOODLAND MANAGEMENT AND PRODUCTIVITY~-Continued
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Management concerns Potential productivity
Soil name and i Equip- | i
map symbol Erosion | ment |Seedling] Wind- Plant Common trees |Site Trees to plant
hazard | limita-!mortal- | throw }competi- lindex :
!} tion )} ity | hazard tion }
A R R |
Wn¥: ; i = N i L
Winterfielduwomena=~ |Slight {Slight |Moderate}Slight |Slight Quaking aspen~------{ 60 {White spruce,
! ! Yellow bircheme—ea—a—- 53 | eastern white pine,
| | White spruce~——meme~- 53 black spruce,
! ! White asheweawa- - 55 northern white-cedar.
| ! ! Balsam firewmwemcons 53
! ! ! Black Sprucew—e—w——- 32
. 5 ! Eastern white pine~-~ 53
I 1 H H
Evart-ceeeeanaaea— Slight |Severe |Severe |Severe Severe Quaking aspene~-———- 45 |Northern white-cedar,
! ! American basswoodew-~| ~w- black spruce,
! ! Northern white~cedar] --- eastern white pine,
| ! Black sprucee-ewmew=} «m=
! | Swamp white o0ak--—~== ——
! i | H

* See map unit description for the composition and behavior of the map unit.
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[The symbol < means less than; the symbol > means greater than.

height class do not .normally grow ‘on this soil]

TABLE 8.~~-WINDBREAKS ‘AND ENVIRONMENTAL PLANTINGS

SOIL :SURVEY

Absence of 'an entry means ‘that trees ‘of the

Soil name and

Trees having -predicted .20-year average heights, .in feet, of--
T T H

See footnote

‘at end of table.

map ‘symbol <8 8-15 16-~25 2635 >35
L ! ?
AUA=mm e e H - IWhite spruce, Black spruce, ! ———— Greeen ash,

Au Gres 'silky dogwood, northern white- ‘Carolina poplar,
American cedar, eastern white :ash,
cranberrybush, white .pine, |
blue spruce, -Amur} Austrian pine.
privet, E

]
Br. . ]

Brevort .

LOmmmmmm s i e ——— White spruce, ‘'Eastern white ———— Green .ash,

Colonville silky dogwood, pine, tall purple ‘Carolina -poplar.,
.Amur honeysucKle,! willow, northern | !
whitebelle ! white-~cedar, A !

A ‘honeysuckle, Amur| black spruce. 3 !
I | privet, -blue i }
.! spruce, } I
]
] i
CrBumsm i e e n Vanhoutte spirea ‘{Lilac, arrowwood, }{American Red pine, jack ———
Croswell white spruce, "mountainash, ‘pine, Scotch
1 Amur privet, blue| eastern white pine,
! spruce, autumn- pine, !
:l olive, : §
i N
GaAr e ——— ! ——— White spruce, Northern white- Eastern .white .pine|Green 'ash,
Gladwin ! black spruce, cedar, Siberian ' '
American crabapple, tall |
cranberrybush, purple willow,. i
Amur honeysuckle,
blue spruce, Amur
privet, ‘silky ‘
dogwood,
‘GrB, .GrC, GrD--~-~|Vanhoutte spirea White spruce, ‘Red pine, jack ! ——— Carolina .poplar.,
Graycalm lilac, arrowwood,| pine, -eastern A
. ! blue spruce, Amur| .white pine, i
| privet, northern *pin oak,
5 Norway spruce,
]
GyB, GyC, GyD===-= Vanhoutte spirea Lilae, autumn- 1Jack pine, eastern} —— e

Grayling olive, Amur ‘white pine, red

privet, -white “pine,
‘apruce, ;
)
‘He®, ! i !
Histosols } ! !
IkA*:
J0SCowmmmrm e e White spruce, Amur|}Black spruce, Eastern :white .pine{White ash, :green
H .| honeysuckle, .Amur) -northern white- | .ash,
! | :privet, blue | ‘cedar, |
.spruce, silky
‘dogwood,

Kawkawline—eecen-x {Vanhoutte -spirea White spruce, bluelRed .pine, Scotch [Eastern -white pine|Red maple,
spruce, ! pine, jack pine. | -Carolina "poplar.
arrowwood, lilac,|
Tatarian
honeysuckle,

KWBrmmmmm e e m Vanhoutte spirea White spruce, blue|Red 'pine, Scotch Eastern .white .pine|{Red ‘maple,

Kawkawlin ‘spruce, | pine, jack pine. ‘Carolina ‘poplan,
‘arrowwood, lilac,|
Tatarian
honeysuckle.
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So0il name and
map symbol

Trees having predicted 20-year average heights, in feet,
T

Of ==

<8

8-15

16-25

26-35

>35

Greenwood=mmrewn=

MaB, MaCw e eerssem

Mancelona

Melita

Menominee

MoC#:

Menominegw -wemwa

Montcalme-cewaw-"

MtB, MtC, MtD,

Montcalm

See footnote

-|{Vanhoutte spirea

—~{Vanhoutte spirea

-iVanhoutte spirea

at end of table,

!Vanhoutte spirea

B

1]
i
]
i
]
i
T
i
[}
i
{
i
]
}
]
]
]
]

B

B

W

S

W

A

A

!
i
!
i
]
i
[}
i
]
]
]
i
]
]
]
]
[}
i
]
1]
]
]
[}
i
[}
i
[}
i
]
H
]
i
1
1

A

W

W
1
i

lack spruce,
silky dogwood,
arrowwood, Amur
privet, white
spruce,

lack spruce,
silky dogwood,
arrowwood, Amur
privet, white
spruce,

lack spruce,
silky dogwood,
Amur privet,
white spruce.

hite spruce,
lilac, Amur
honeysuckle,
spruce, Amur
privet,

ilky dogwood,
white spruce,
Amur privet.

hite spruce,
privet, lilaec,
silky dogwood,

utumn-~olive,
honeysuckle,
white spruce,
blue spruce,
lilac, Amur
privet,

mur honeysuckle,
white spruce,
blue spruce,

mur honeysuckle,
white spruce,
blue spruce.

hite spruce,
Siberian
crabapple,
nannyberry
viburnum, blue
spruce, lilac,
Amur honeysuckle,
autumn-olive,
Amur privet,

hite spruce,
Siberian
crabapple,
nannyberry
viburnum, blue
spruce, lilac,
Amur honeysuckle,
autumn-olive,
Amur privet,

blue

Amur

Amur

[l
i
1
i
Il
i
]
i

Eastern white pine|Northern white-

Eastern white
pine, Norway
spruce,

Austrian pine,
nannyberry
viburnum,

Red pine, jack
pine, Scotch
pine, eastern
white pine,
Norway spruce.

Austrian pine,
eastern white
pine,

Hawthorn, jack
pine, red pine,
black spruce,
northern white-
cedar,

Red pine, Jjack
pine, Scotch
pine, eastern
white pine,
spruce,

Red pine,
pine.

Jjack

Red pine,
pine,

jack

Red pine, Scotch

pine.

Red pine, Scotch

pine,

black

]
]
]
1

cedar,

Northern white-
cedar,

Scotch pine,
eastern white
pine, northern
white-cedar,

Scotch pine,
northern white-
cedar,

Eastern white pine

Carolina poplar,

Carolina poplar,

Green ash,
Carolina poplar,

Carolina poplar,

Carolina poplar,
green ash,

Green ash,

Carolina poplar,

Red maple.

Red maple.

Carolina poplar,

Carolina poplar.
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TABLE. 8,~--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL. SURVEY

Soil name and

Trees having predicted 20-year average heights,

in feet, of-~-

!

map symbol <8 8-15 16-25 26-35 >35
]
NeB, NeC, NeDwmwwwn Vanhoutte spirea Arrowwood, lilac, [Red pine, Scotch Eastern white pinelCarolina poplar,
Nester blue spruce,, . pine, northern
white spruce, pin oak, jack
Amur privet,. pine,
] ! ! |
OtAwmmm e | - 1Silky dogwood=nm=- 1Black spruce, l1Red maple—~wmm——ua- {Carolina poplar,
Otisco ! northern white- | white ash,
| cedar, tall !
i purple willow.
PL®, |
Pits !
Rn,
Rondeau
ROmmmrmm e ——— Arrowwood, Eastern white ——— Carolina poplar.
Roscommon . hawthorn, Amur pine, black
privet, spruce, northern
nannyberry white-~cedar.
viburnum, silky
dogwood,
| tamarack,
whitebelle
honeysuckle..
RuB, RuCw=mwm—en—ewn- Vanhoutte spirea Autumn-olive, Amur{Hawthorne-—=-c-c-w- Red- pine,, easterm .-
Rubicon | privet, lilac, : white pine, jack
; white spruce. r pine., !
i : ]
SMe e e e i | ——— lAustrian pine, |Black spruce, ! —— ' ———
Sims | ! hawthorn, silky | northern white- | !
! | dogwood, white I' cedar, eastern ! |
‘ | spruce. ! white pine, green| !
{ | | ash, ! !
. ! : i L
UbBemmmmc e e ——— White spruce, Red pine,, Norway | —— iRed! maple,
Ubly , arrowwood, lilac,! spruce, Scotch ., Carolina poplar..
silky dogwood, - pine.
blue spruce,. ! | R
autumn-olive, g
Amur privet,
Whe cnerccnenmann—— - Silky dogwood, Northern white- e ‘Green ash,.
Wheatley white spruce, cedar, tall Carolina poplar.,
Tatarian purple willow,
honeysuckle,. eastern white H
arrowwood, Amur pine, black !
honeysuckle, spruce, Norway
. spruce.,
Wn¥; ;
Winterfield—-=ww-= —— White spruce, Amuri{Black spruce,. Eastern white pifnelRed maple,.
: - privet, silky * northern white- . Carolina poplar,
dogwood, Amur ! cedar. i | green ash,,
{ honeysuckle, blue: ;
% ? spruce, i
: i
Evarteswwweanana~ | ——— |Tatarian |Eastern white ! - ! ——
| ! honeysuckle, ! pine, northern i l
1 | arrowwood, | white-cedar, | !
! ! hawthorn, white | tamarack, green |} H
! ! spruce, Siberian | ash, |
! ! crabapple, silky | }
! ! dogwood. | | .
! ! ! i

% See map unit description

for the

composition and behavior of the map unit,
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TABLE 9.~~BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary, See

text for definitions of "slight," "moderate," and "severe," Absence of an entry means soil was not
rated]
! ! T r a ,
S0il name and | Shallow ! Dwellings ! Dwellings Small Local roads
map symbol ! excavations H without ! with commercial and streets
! basements ! basements buildings
1] )
E |
AUAm e Severe: |Severe: |Severe: Severe: Severe:
Au Gres wetness, wetness, wetness, wetness. wetness,
cutbanks cave,
=) e L ‘Severe: Severe: Severe: Severe: Severe:
Brevort wetness, wetness, wetness, wetness, wetness,
cutbanks cave, floods. floods. floods. frost action,
floods. 1 floods.
i
1
COmmmmm e e Severe: Severe: Severe: |Severe: Severe:
Colonville floods, floods, floods, | floods, floods,
wetness, ! wetness, wetness, | wetness. | frost action,
cutbanks cave, | ! | wetness,
] ]
] ]
CrBemmmcc e |Severe: iModerate: Severe: IModerate: Moderate:
Croswell ! cutbanks cave, | wetness, wetness., ! wetness, wetness,
| wetness., | ]
1 ]
i ! !
GaA-mmmm e |Severe: {Severe: |Severe: {Severe: Moderate:
Gladwin | wetness, ! wetness, ! wetness, | wetness, | wetness;
! cutbanks cave, | ! ! ! frost action,
] ]
i ! ! i
e e |Severe: 1Slightemcmmananaa |Slight-mmmmemeenn 1Slighte~mmerc e {Slight.
Graycalm | cutbanks cave. | ! ! i
’ 1 \ i i i
GrCommmcmcmnc e Severe: Moderate: Moderate: |Severe: |Moderate:
Graycalm cutbanks cave. slope. slope. ! slope. 3 slope.
[}
i 1
(63 g0 S L T Severe: {Severe: Severe: !Severe: |Severe:
Graycalm cutbanks cave, slope, slope. slope. slope.
slope.
g Severe: S1ightmmmmmmmme- S1ightmmmmmm e Slight=mmmmmome——— Slight,
Grayling cutbanks cave,
GYyCmmmmmmm e e |Severe: Moderate: Moderate: |Severe: Moderate:
Grayling | cutbanks cave, slope. | slope. ! slope, slope.
i S
]
GYDmmmm e |Severe: Severe: Severe: Severe: Severe:
Grayling | cutbanks cave, slope, slope. slope. slope.
] ] "
i slope. H
! !
Hs*, ]
Histosols ! 1
] )
] 1
TkA®: | ! ] !
I10SCOmmmmm e |Severe: |Severe: Severe: |Severe: {Moderate:
| wetness, ; wetness, 5 wetness, ! wetness, | wetness,
! cutbanks cave. | i i | frost action,
1) ! 1 ]
1 H ]
Kawkawline—w—cwwe- Severe: {Severe: |Severe: |Severe: 1Severe:
wetness, ! wetness, | wetness, | wetness, | frost action,
! low strength. ! ! low strength. ! low strength,
! ] ! ! | wetness,
| | ! ! !
KWBm mmm e e e e e e |Severe: |Severe: |Severe: {Severe: |Severe:
Kawkawlin | wetness. | wetness, ! wetness. ! wetness, } frost action,
! low strength, ! ! low strength, | low strength,
| ! ! ! wetness.
] I ] []
] H }

See footnote at end of table,
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TABLE 9.-~BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

[l
1

Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
. i basements basements buildings
1)
5 : :
Lg*: ] d ]

Loxley~mmemmmmme— Severe: Severe: Severe: Severe: |Severe:
wetness, wetness, wetness, wetness, | wetness,
floods, floods, floods, floods, | floods,
excess humus, low strength, low strength, low strength, | low strength.

]
i
Greenwoodewmmmmma-— Severe: |Severe: Severe: Severe: |Severe:
wetness, wetness, wetness, | wetness, | wetness,
| floods, floods, floods, | floods, | floods,
| excess humus, low strength, low strength, low strength, ! low strength,
] ] ]
| ] ]
LUscmr e e |Severe: Severe: |Severe: Severe: Severe:
Lupton | wetness, ! wetness, ! wetness, - | wetness, wetness,
| floods, ! floods, { floods, { floods, floods,
E excess humus, ! low strength. ! low strength, i low strength, i low strength.
] ] ] ] ]
MaBrowmm e e |Severe: 1Slightemmcnnme—— 1Slightwmemmmnean- 1Slightemmmamene——— Slight.
Mancelona ! cutbanks cave. | ] |
]
i
MaCemmm e e Severe: Moderate: ‘IModerate: |Severe Moderate:
Mancelona cutbanks cave, slope, slope, ! slope. slope.
Mbemm e Severe: Severe: Severe: Severe: Severe:

Markey wetness, floods, floods, floods, low strength,
floods, wetness, wetness, wetness, wetness,
cutbanks cave, low strength, low strength, low strength, floods.

M OB e v e e e e e e Severe: Severe: Severe: Severe: Moderate:

McBride ! wetness, wetness, wetness, wetness, . frost action.

MECrmm e e Severe: Severe: Severe: Severe: Moderate:
McBride wetness. wetness, wetness, slope, slope,
wetness, frost action,
]
i
MEBr e v s e e e |Severe: Slightmeemenaann Slight~emmmmwmn= Slightwwrerenne-— iSlight.
Melita ! cutbanks cave, ! !
] ] ]
H 1 1
MNBrcrrm e Severe: {Moderate: iModerate: {Moderate: Slight.
Menominee cutbanks cave., | shrink-swell, shrink-swell, { shrink-swell,
| low strength, wetness, ! low strength,
E ! 5 low strength, a s
] 1 ] )
MNCremm e Severe: Moderate: Moderate: Severe: Moderate:
Menominee cutbanks cave, slope, slope, slope. slope.
shrink-swell, shrink-swell,
low strength, ! low strength, ]
1 ]
1 i
MoC¥:

Menomineem=wrmew- Severe: Moderate: Moderate: Severe: Moderate:

cutbanks cave. slope, slope, slope. slope.
shrink-swell, shrink-swell,
low strength, low strength,

MontcalmMuwemmcmmwn=- Severe: Moderate: Moderate: Severe: Moderate:
cutbanks cave, slope. ! slope. slope, slope.

MtBemem e Severe: Slightewwwecnwa Slighte—mmomaeas 1Slightmmmmencna- Slight.

Montcalm cutbanks cave, |

!
MECm mremm e e mmm Severe: Moderate: Moderate: |Severe: Moderate:

Montcalm cutbanks cave. . 8lope. slope. ! slope. slope.

1
]
MtD, Mi{E-c—eracacw- Severe: Severe: Severe: 'Severe: Severe:

Montcalm cutbanks cave, slope, slope. | slope. slope.
slope. ]

] ]
1 '

See footnote

at end of table.




CLARE COUNTY, MICHIGAN

TABLE 9.--~BUILDING SITE DEVELOPMENT-~--Continued

] ]
] 1]
Soil name and | Shallow Dwellings ! Dwellings Small Local roads
map symbol ! excavations without ! with commercial and streets
: basements ! basements buildings
T T
! i a ,
NeBrmwonmm e IModerate: {Moderate: IModerate: IModerate: }Severe:
Nester | too clayey. ! low strength, | shrink-swell, | shrink-swell, ! low strength,
| { shrink-swell, | low strength, ! low strength, ]
! slope. E
]
i ]
NeCrmmmmmmmen |Moderate: Moderate: Moderate: Severe: |Severe:
Nester too clayey, low strength, shrink-swell, slope, ! low strength,
slope. shrink-swell, slope, !
slope. low strength. |
]
]
NeD-mmw e {Severe: Severe: Severe: Severe: Severe:
Nester slope, slope. slope. slope. low strength,
slope.
OtAwcmmmm e Severe: Severe: Severe: Severe: Severe:
Otisco wetness, wetness, wetness, wetness, wetness,
cutbanks cave,
PL ¥,
Pits !
]
]
[ e ladel |Severe: |Severe: Severe: Severe: Severe:
Rondeau wetness, { floods, floods, floods, floods,
excess humus, | wetness, low strength, low strength, low strength,
floods, | low strength, wetness, wetness, wetness.
] ]
i ]
RO Severe: {Severe: |Severe: Severe: Severe:
Roscommon ! wetness, | wetness, ! wetness, | wetness, ! wetness,
! cutbanks cave, | floods. ! floods. | floods. ! floods.
! floods. ] ! | !
! i ! | i
RUB= e e !Severe: }Slightmwwcomana— SR N3 ) A —— 1Slightrmmmr e 1Slight,
Rubicon | cutbanks cave, | ! ! i
] ] ] ) ]
} H i 1 i
L |Severe: {Moderate: IModerate |Severe {Moderate:
Rubicon | cutbanks cave, | slope, { slope, | slope. slope.
] [} ]
H § i
B {Severe: Severe: Severe: Severe: Severe:
Sims i wetness, wetness, wetness, wetness, wetness,
| floods, ! floods, floods, floods, ! low strength,
! ! low strength. low strength, low strength. ! floods.
]
]
UbBewsmm e ee 1Slightmmmenme e Moderate: Moderate: Moderate: Moderate:
Ubly ! low strength, shrink-swell, slope, frost action,
! shrink-swell, low strength, low strength,
! shrink-swell,
]
]
Whe e e e |Severe: Severe: Severe: Severe: Severe:
Wheatley | wetness, wetness, wetness, wetness, wetness,
| cutbanks cave, floods. floods. floods. floods.
! floods. ]
]
Wn¥: ! !
Winterfield==w~~-|Severe: ‘iSevere: |Severe: Severe: Severe:
| wetness, wetness, | wetness, wetness, wetness,
! floods, floods. floods. floods. floods.
! cutbanks cave,
1]
Evarteeeccacan.- 1Severe: Severe: Severe: Severe: Severe:
| wetness, wetness, wetness, wetness, wetness,
| floods, floods. floods. floods., floods.
! cutbanks cave,
]
]

* See map unit description for

the composition and behavior of

the map unit,
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TABLE 10,--SANITARY FACILITIES

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See

text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils.
Absence of an entry means soil was not rated]

] H
Soil name and ] Septic tank | Sewage lagoon Trench Area | Daily cover
map symbol | absorption | .areas sanitary sanitary ! for landfill
fields landfill landfill
AUA-mmm e e Severe: Severe: Severe: Severe: Poor:
Au Gres wetness., wetness, wetness, wetness, too sandy,
seepage. seepage, seepage, wetness,
too sandy. seepage.
2 TSP S, Severe: Severe: Severe: Severe: Poor:
Brevort wetness, wetness, wetness, wetness, wetness,
percs slowly, seepage, floods. seepage,
floods. ‘floods, floods.
1
COmmmmmm e~ Severe: Severe: ‘|Severe: Severe: |Poor:
Colonville floods, | seepage, seepage, seepage, | too sandy,
wetness, floods, floods, floods, wetness,
wetness, wetness, wetness, seepage.
(o] o - T e L |Severe: .Severe: WSevere: |Severe: |Poor:
Croswell | wetness., seepage, | seepage, seepage, l too sandy.
! wetness, | wetness, | wetness. !
! | too sandy. | |
! ! ! |
GAAmwmmmrre e e e Severe: 1Severe: {Severe: {Severe: {Poor:
Gladwin wetness, wetness, wetness, | wetness, wetness,
seepage. too sandy, | seepage.
.seepage. !
!
[ 7'3) - PO, Slighteeemwmmaan Severe: Severe: |Severe: Poor:
Graycalm seepage. seepage, | seepage. too sandy,
! too sandy. | ! seepage.
]
]
Grl-——mmmmccmc e Moderate: Severe: Severe: |Severe: Poor:
Graycalm slope. seepage, seepage, | seepage. too sandy,
| slope. too sandy. ! seepage,
]
] ]
[¢33] ) F R, Severe: Severe: “{Severe: |Severe: Poor:
Graycalm slope. seepage, ‘seepage, | seepage, too sandy,
slope. too sandy, | slope. seepage,
slope. 4 slope,
! | !
GYBuwmmnnnmn e 181ightemmewmnm—— {Severe: |Severe: iSevere: Poor:
Grayling | | seepage. ! too sandy, | seepage. too sandy,
! | seepage, ! seepage.
4 ] ]
1 I ]
GYCommmmmre e e iModerate: |Severe: {Severe: |Severe: {Poor:
Grayling ! slope. | slope, ! too sandy, | seepage. l too sandy,
| seepage. | seepage. | | seepage.
] 1
1 ]
(6370 ) T —— Severe: Severe: |Severe: Severe: {Poor:
Grayling slope, slope, too sandy, seepage, | too sandy,
seepage. seepage, slope. | slope,
slope. 3 seepage.
b
Hs®, |
Histosols
IkA%:
J108COmmmrmmmm Severe: Severe: Severe: Severe: Poor:
wetness, wetness, wetness, wetness, too sandy,
‘percs slowly. seepage.. seepage., wetness,
-l
)
Kawkawlineesomoncws Severe: Slightewenemnan- Severe: |Severe: Poor:
wetness, wetness, | wetness. wetness,
percs slowly, ! 3
1

See footnote at end of table.
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TABLE 10,--SANITARY FACILITIES--Continued

101

) 1 []

1 ] ]
Soil name and Septic tank ! Sewage lagoon ! Trench H Area Daily cover
map symbol absorption ! areas sanitary ! sanitary for landfill

fields i landfill | landfill
| | |
]
KWB— e e e e Severe: 1Slightmmme s Severe: {Severe: Poor:
Kawkawlin wetness, ! wetness, | wetness, wetness.,
: percs slowly. | |
]
! !
Lg*: ] ]

Loxley-=m—mmmccnn Severe: |Severe: |Severe: |Severe: |Poor:
wetness, floods, | wetness, ! wetness, | wetness,
floods, seepage, ~ floods, ! floods, excess humus,

! percs slowly. excess humus, seepage, | seepage.
]
! ]

Greenwood~—~w—nex |Severe: iSevere: {Severe: iSevere: Poor:
wetness, i wetness, i wetness, ! wetness, excess humus,
floods. i excess humus, 1 floods. ‘ floods, wetness,

| seepage. ! | seepage.
1 H 1
[} i H !
I e T |Severe: Severe: Severe: |Severe: Poor:

Lupton | wetness, wetness, wetness, ! wetness, wetness,
floods, seepage, floods, | floods, excess humus,
subsides, excess humus, seepage, | seepage,

!
kY Slightemmmcc e Severe: Severe: |Severe: Poor:
Mancelona | seepage. seepage, seepage. small stones,
too sandy. too sandy,
L e Moderate: Severe: Severe: Severe: Poor:
Mancelona slope. slope, seepage, seepage. small stones,
seepage, too sandy,. too sandy.
]
i
MD e e Severe: Severe: Severe: Severe: Poor:

Markey floods, seepage, floods, floods, excess humus,
wetness, wetness, seepage, seepage, wetness,
subsides, excess humus, | wetness., wetness,

] 1
] )
MCBo v m e }Severe: Severe: |Severe: Severe: Poor:

McBride ! percs slowly, | seepage, | wetness, | wetness, | wetness,

| wetness, ! wetness. ! | seepage. !

] ] ]

| ] ] , I
MeCommmnmmmcm e |Severe: |Severe {Severe |Severe: {Poor:

McBride percs slowly, slope. wetness, wetness, wetness,

wetness. seepage.
H
MeBw mmm i ccea e Slighteemcmnamaa. Severe: Severe: Severe: Poor:
Melita seepage. seepage, seepage. too sandy,
! too sandy. seepage.
MNBewmm e Severe: Moderate: Severe: Severe: Poor:
Menominee wetness, slope. wetness, seepage, too sandy,
percs slowly, wetness, seepage,
MNComocmm e Severe: Severe: Moderate: Severe: Poor:
Menominee percs slowly. slope. too clayey. seepage. too sandy,
seepage.
MoC#:

Menominegmemuwmam Severe: Severe: Moderate: Severe: Poor:

percs slowly. | slope. too clayey. seepage. too sandy,
! seepage,
MontcalMmmemmewa— Moderate: Severe: Severe: Severe: Poor:
slope, seepage, | seepage, | seepage. too sandy,
slope. ! too sandy. ] seepage.
1
i ! ! ! !
MEBomcm e e e e 1Slightemmmmeme e {Severe: !Severe: |Severe: |Poor:

Montealm ! | seepage. | seepage, | seepage. | too sandy,

! ! ! too sandy. ! | seepage.
1 ] 3 ] ]
i 1 1 ] ]

I {Moderate: {Severe: {Severe: {Severe: |Poor:

Montcalm } slope. | seepage, | seepage, | seepage. | too sandy,

% | slope. ! too sandy. ! | seepage.
]
! ! ! !

See footnote at

end of table,
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TABLE 10,~--SANITARY FACILITIES--~Continued
| ! ] ! it
Soil name and ! Septic tank | Sewage lagoon | Trench Area 1 ‘Daily cover
map symbol | absorption 1 areas ! sanitary ‘sanivary 1 ffor landfill
} fields \ | landfill landfill i
T T H .
! '} | ! 1
MED, MtEmwwmecmann—a |Severe |Severe: 1Severe: 1Severe: HPoor:
Montcalm | slope. | seepage, 1 seepage, | seepage, 4 ‘slope,
: ! slope. } too sandy. | slope. 1 too sandy,
i | ] i 4 Seepage.
! } ! t ]
NeBmmmmm e |Severe: 1Moderate: {Moderate: }Slight——mmmmew VFair:
Nester s percs slowly. 5 slope. ? too clayey. i 4 too clayey.
] § ] ] |
NeCrmmmmm e |Severe: 1Severe: IModerate: ‘Moderate: ifFair: .
Nester ! percs slowly. 1 slope. | too clayey. ! slope. 1 too clayey,
i ! i ! slope.
] ¥
NeDmrmommm e |Severe: Severe: Moderate: {Severe: Poor:
Nester i percs slowly, slope. too clayey, ! slope. slope,
! slope. ] | slope.
] ]
i ]
(0] 7 Y |Severe: Severe: Severe: Severe: Fair:
Otisco | wetness, wetness, wetness, seepage, too sandy,
! seepage. seepage, wetness, seepage,
| too sandy. wetness,
) ] 1
1 ] 1
PLY, | | |
Pits ! ! !
! : |
18 B hataatater |Severe: {Severe: Severe: Severe: Poor:
Rondeau ! wetness, ! floods, wetness, | wetness, wetness,
! floods, | seepage, floods, | floods, excess humus,
! percs slowly. ! wetness, | seepage. | seepage. !
[} ] [} ) 1
H ] i 1 't
ROmmmmmmmn e~ ——— |Severe: |Severe: {Severe: |Severe: {Poor:
Roscommon | wetness, | wetness, | wetness, | wetness, 1 wetness,
| floods, | seepage, | seepage, | seepage, j‘too 'sandy,
! s floods. E floods, 5 floods, J seepage.
§ ] ] 1) i
RUBrmm et e e e e e o 1Slight~emccmeaae !Severe: {Severe: |Severe: {Poor:
Rubicon ! seepage. seepage, ‘Seepage. 1 too ‘sandy,
too sandy. | seepage.
RUCmmmm e e Moderate: Severe: Severe: Severe: YPoor:
Rubicon slope, slope, seepage, seepage. 1 tioo 'sandy,
seepage. too sandy. seepage.
ST e e s e Severe: Severe: 1Severe: Severe: Poor:
Sims wetness, wetness, wetness, wetness, ‘wetness,
| perecs slowly, floods. floods, floods,
| floods.
) 1 |
1 i ;
UbBe v e e e e Severe: Moderate: 1Moderate: Slighteweewcanaw-tFair:
Ubly percs slowly. slope. 1 too clayey. i too clayey.
§ 4
1]
Whe e e e e e e {Severe: Severe: 1Severe: Severe: Poor:
Wheatley | wetness, wetness, wetness, wetness, wetness,
! floods. seepage, seepage, seepage, too sandy,
! floods. i+ floods. 1 floods. ‘small stones.
1 ]
] H 1
Wn¥: | ' 3 :
Winterfield=weoween~-x Severe: |Severe: 1Severe: |Severe: yPoor:
! wetness, ! wetness, 4 wetness, Y wetness, 4 too sandy,
i floods. ! floods, ! floods, 1 floods, 1 wetness,
! seepage. seepage. E seepage. $'seepage.
} i "}
Evartecececrccrcan- Severe: |Severe: Severe: |Severe: 1Poor:
wetness, | wetness, 1 wetness, | wetness, too sandy,
floods. \ floods, floods, | floods, wetness,
5 seepage. seepage. 5 seepage. { seepage.
]
i i ]

* See map unit description

for the composition and behavior of

the map unit,
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TABLE 11.-~CONSTRUCTION MATERIALS

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

103

See

text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not
rated]
T : ! !
Soil name and Roadfill ! Sand Gravel Topsoil
map symbol ! :
]
Ir
}
] !
AUA- Poor: 1Go0dmmmm e {Unsuited: Poor:
Au Gres wetness, ! excess fines. wetness,
]
i
] e e DT T !Poor: !Poor: Unsuited: Poor:
Brevort i wetness, | thin layer. excess fines, wetness,
| low strength, }
1 ]
] H
(O o Ll LT T T T — Poor: |Poor: Unsuited: Good,
Colonville wetness, | excess fines, | excess fines.
]
i
10 - B el Fair: Fair: Unsuited: Poor:
Croswell wetness, excess fines, excess fines, too sandy.
] ]
] ]
Galmmm e e |Poor: e T YoTe T ———— 1GOOdm mmmm e e e e e |\Fair:
Gladwin ! wetness. ! ! ! too sandy,
| ! ! ! small stones.
]
H H ! 1
GrB, Grl-—wecwccnanaa- GOOdm s ceecne e e e e Fair: {Unsuited: Poor:
Graycalm excess fines, | excess fines, too sandy.
(63 ) T T Poor: Fair: Unsuited: Poor:
Graycalm slope. excess fines, excess fines, too sandy,
slope.
GYB, GYCrmmmmmumnnwwna GOOdmmmmmm e e GOOdmmmm e e Unsuited: Poor:

Grayling excess fines, too sandy.

GyDmmmme e Poor: 1G00dummmmn e Unsuited: Poor:

Grayling slope. ! excess fines, too sandy,

: H slope.
] i
Hs#,
Histosols
IkA*:

I08SCOmmmmm e Poor: Poor: Unsuited: Fair:
wetness, thin layer. excess fines, too sandy.
low strength,

] !

Kawkawlin-weceremnww.. Poor: lUnsuited: {Unsuited: |Fair:
low strength, ! excess fines, ! excess fines, ! thin layer,
wetness,

KWBw e e e et e e e e e lPoor: Unsuited: Unsuited: Fair:

Kawkawlin ! low strength, excess fines, | excess fines, thin layer.

! wetness, } !

i |

) 1 1
Lg*:

Loxleywmmwnnnenananam Poor: Unsuited: Unsuited: Poor:
wetness, excess humus, excess humus, wetness,
low strength, excess humus,

Greenwoodeemmcncnane - Poor: Unsuited: Unsuited: Poor:
wetness, excess humus, excess humus, wetness,
low strength, excess humus,

I et D T Poor: Unsuited: Unsuited: Poor:

Lupton wetness, excess humus, excess humus, wetness,

low strength, excess humus,
V) e et GOOdwmm e e 1G00dmmm e ceem GOOdmmmmm e Fair:
Mancelona H too sandy.

See footnote at end of table,




104 SOIL. SURVEY

TABLE 11,--CONSTRUCTION MATERIALS~-Continued

Soil name and Roadfill Sand Gravel Topsoil
map symbol
MaCemmemmcm e n e GoOdmmrmmmm e e GOOdem e s e e GOOdwmmemmcm e n e Fair:
Mancelona too sandy,
} slope.
MDerewemvemmon e e e s sv e s e Poor: Fair: Unsuited: Poor:
Markey low strength, | excess fines, excess fines, excess humus,
wetness, | excess humus, wetness,
! !
MCBrme e e e e e e e Poor: {Poor: }Unsuited: Fair:
McBride wetness, | excess fines, | excess fines. thin layer.
! ] ! /
MeCommmmmsmmc e |Poor: |Poor: lUnsuited: Fair:
McBride | wetness. | excess fines. ! excess fines. thin layer,
] ]
] | ! slope.
i ! \
MeBewmmmnmm e IFair: {Fair: lUnsuited: |Poor:
Melita thin layer. 3 thin layer.. 5 excess fines, 5 too sandy.
) ] 1
MNBrm e e e e vnm e Poor: Poor: Unsuited: Fair:
Menomi nee ; thin layer, thin layer, excess fines, too sandy.
]
MIIC e e m o e e e o o e !Poor: |Poor: Unsuited: Fair:
Menominee thin layer. thin layer. excess fines, too sandy,
slope.
MoC#:
Menominegem—cmennmen— Poor: {Poor: Unsuited: Fair:
thin layer, thin layer, | excess fines, ! too sandy,
; E | slope.
]
Montcallecnmrwwmmmm—— [¢o]e)s T Fair: |Unsuited: Fair:
excess fines. | excess fines, too sandy,
! thin layer,
; slope.
! |
MEBemmmmmmmnnnn e ———— 10000 mmmmm e |Fair: {Unsuited: Fair:
Montcalm excess fines, ! excess fines, too sandy,
5 thin layer,
t
1 1
R o, 1 G000 mmm e v m !Fair: {Unsuited: {Fair:
Montcalm ! | excess fines. | excess fines, | too sandy,
] ! } ! thin layer,
! ! ! i slope.
i i | i
MtD, MtEwmecrmmmccccman—. jFair: iFair: iUnsuited: {Poor:
Montcalm 5 slope. E excess fines, excess fines, slope.
i
NeBawummmmrmmm e mee e |Poor: |Poor: Unsuited: Fair:
Nester ! low strength, thin layer, ! excess fines, thin layer,
] ]
] ]
NEC e wererenemm Y ‘Poor: Poor: Unsuited: {Fair:
Nester ! low strength, thin layer, excess fines, ! slope,
! ! thin layer,
1]
]
NEDrwwerimmm e e e e e wn e |Poor: Poor: |Unsuited: Poor:
Nester ! low strength, thin layer. ! excess fines. slope.
1 ] ]
] ] ]
(0] VU 'Poor: Fair: |Unsuited: Poor:
Otisco | wetness., excess fines, | excess fines, wetness,
] ]
i ]
PL*, i !
Pits ! ]
: :
R {1 o e e e e e e o e o e e e o e o |Poor: Unsuited: {Unsuited: Poor:
Rondeau | wetness, excess humus, | excess humus, wetness,
! low strength, excess fines, 3 excess fines, excess humus,
i 1

See footnote at end of table.
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[]
]
| Topsoil

[] ] ]
] ] I
Soil name and ! Roadfill ! Sand H Gravel
map symbol ! ! !
| | |
1] | ]
| i \
] i ]
ROmmmm e c i e e |Poor: 1G00dmmrm e e |Unsuited: Poor:
Roscommon | wetness. ! | excess fines, wetness,
i i % ! too sandy.
] § 1
RuB, RUCwemwmmmcmcman GOOdwrmm e 1G00demmm e e Unsuited: {Poor:
Rubicon ! excess fines, ! too sandy.
!
R e T Poor: Unsuited: Unsuited: Poor:
Sims wetness, excess fines, excess fines, wetness,
low strength,
UbBeme e Poor: Poor: Unsuited: Good,
Ubly low strength, thin layer. excess fines,
Whe e m e Poor: GOOdwmmmmnmncr e GOOdmmmmrmmc e e e e Poor:
Wheatley wetness, wetness,
Wn¥*;
Winterfieldw—rmwwmunn Poor: GOOdmmmmm e e e Unsuited: Fair:
wetness, excess fines, too sandy.
Evarte—ceweonncecama. |Poor: Fair: Unsuited: Poor:
| wetness, | excess fines, excess fines, wetness,
] ]
1 ]

* See map unit description for the composition and behavior of the map unit.
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TABLE 12,-~-WATER MANAGEMENT
[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence
of an entry means soil was not evaluated]
| ! ]
Soil name and Embankments, Aquifer-fed Drainage ! Irrigation Terraces and Grassed
map symbol dikes, and excavated diversions waterways
levees ponds
! ! !
AUAwmom e e Seepage, Favorable—e~a=- Favorablew~e==- |Fast intake, Not needed-=w—w- Droughty,

Au Gres wetness. droughty, wetness,
wetness, '

Brecemencncnnmen— WetnessSewmmmeam= Slow refille-~-|Floods, Fast intake, Not neededeww== Wetness.,

Brevort frost action. wetness, )

"soil blowing.
COmmmmmmmim e Piping-—m—ecwn- Favorablewwemem— Floods, |Wetness, Wetness, Wetness.

Colonville frost action, soil blowing, too sandy,
floods. soil blowing.

(0 ) - T —— Seepagemwwmemm—-— Deep to water |Favorable~wem=-- Droughty, Too sandy, Droughty.

Croswell fast intake, soil blowing,
wetness, wetness, |

GaAwrmwwmm e |Seepage, Deep to water Favorable-—m=w- Wetness, Not needed—---=- Droughty,

Gladwin | wetness. droughty, wetness.

! }| fast intake.
! |
GrB-—mmenanmnm e~ Seepage=mwmmm== |No water--—~=w--|Not neededww~-= Droughty, Too sandy, Droughty.

Graycalm ! fast intake, soil blowing.
soil blowing.

Grlmmemmmm e 'Seepagen—emm—n= No water———awa-a Not needed«w=e= Droughty, Too sandy, Slope,

Graycalm fast intake, soil blowing. droughty.
soil blowing.

GPDrmmm e m - |1Seepagewnmmammn= No water--wew--!Not needed~----{Droughty, Slope, Slope,

Graycalm H fast intake, too sandy, droughty.

! ! soil blowing. soil blowing,
!
GYBrmmmcm e Seepagenmmmema= No water——-wwe- |Not needed----~{Droughty, Too sandy, Droughty.

Grayling fast intake, soil blowing.
soil blowing.

GYCmmmm oo Seepage—w=—mmmem No watereew—w-- Not needed—=--- Droughty, Too sandy, Slope,

Grayling fast intake, soil blowing. droughty.
soil blowing,

| )
GYDwmwommnmm e |Seepage~——wmmen No water-—eewe- 'Not neededw———- Droughty, Slope, Slope,
Grayling | fast intake, too sandy, droughty.
! ! ! soil blowing. | soil blowing.
!
Hs*, !
Histosols !
| [ !
i 1
IkA®: ! ! !

J10SCOmmmmmmmme Wetnessmmemnea-— Slow refill--~-{Favorablee—=—-- Fast intake, Not needed-—w-w- Wetness,
wetness, erodes easily.
soil blowing. :

Kawkawlineeeeaee= Wetness—mennea= Slow refill----{Percs slowly, Wetness, Not needed----- Percs slowly,

frost action, percs slowly, wetness,
soil blowing.
KWBremcmn e mmme e —— Wetness—mewwen= Slow refill----~{Percs slowly, Wetness, Wetness, Percs slowly,

Kawkawlin ! frost action. | percs slowly, percs slowly. wetness,

]
R 1
Lg*:

LoXleymmmmmmonen— Excess humus, Favorablew—m—=== Floods, Wetness, Not needed—m=w- Wetness.

wetness, frost action, floods,

See footnote at end of table,

soil blowing.
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percs slowly,

] [] ]
1 ] 1
Soil name and | Embankments, Aquifer~fed | Drainage Irrigation | Terraces and Grassed
map symbol ! dikes, and excavated ! ! diversions waterways
! levees ponds ]
T i
! !
Lg*: | |
Greenwoodemrmmmuw {Excess humus, |Favorable————e- |Floods, IWetness, Not needed~w~~-- |Wetness,
| wetness, ! frost action. | floods, ! !
! ! soil blowing. !
!
[ e e T Excess humus, |(Favorable-———a=- Floods, 'Wetness, Not needed----- Wetness,
Lupton wetness, ! | frost action. | soil blowing,
! | ! | floods, i
) 1
| 1 i
MaB-cm e Seepage, INo water~——c--- Not needed--~--- !Droughty, Too sandy, |Droughty.
Mancelona piping. ! i ! fast intake, soil blowing, |
5 5 E E soil blowing. 5 g
i i H ] ' 1
MaCemmc e ne Seepage, INo wateremwew-- Not neededwwww- iDroughty, iToo sandy, {Slope,
Mancelona piping. ! | fast intake, | soil blowing., | droughty.
i ! soil blowing, ! !
[} ] ]
H § i i
Mbe e Seepage, 1Slow refill-~~~|Floods, |Wetness, Not needed~ww-- |Wetness,
Markey wetness, ! excess humus, | soil blowing, }
| excess humus, | frost action. | floods. H
] ] ) ]
i ] 1 1
MeBr e IWetnesswemreewn |Deep to water, |Percs slowly---|Droughty, Wetness, |{Wetness,
McBride } } slow refill, | wetness, rooting depth.| droughty.
j 5 | soil blowing. i
]
1 ) § ]
MeCommemmmm e iWetnesswommaman. iDeep to water, |Percs slowly, |Droughty, Wetness, |Wetness,
McBride ! | slow refill, | slope. | wetness, rooting depth,! slope,
! ! ! ! soil blowing. ! droughty.
] ] 1 1] [
] [} ] 1 i
MeB-mmmemmm et |Seepage~mwmmuan INo water-———w-- INot needed—w—ww- {Droughty, |Too sandy, Droughty.
Melita ! ! ! | fast intake, | soil blowing.
! ! ! ! s0il blowing. ! !
] 1 ] 1
] H ) 1
MNBmcm v |Wetness, |Deep to water, |Favorable~———w- Droughty, Wetness, |Droughty,
Menominee | seepage, ! slow refill, | fast intake, too sandy,
! wetness., soil blowing.
1
i
MnCe oo e e Seepage—~—mmwm—n No water—ewmaa.- INot needed~wwn- Droughty, Soil blowing, Slope,
Menominee } ! soil blowing, too sandy. droughty.
! fast intake, |
]
i
MoC¥: !
Menomineemmmmmwn. Seepage-—mwmmnn No watereww—--- INot needed~w~ww- Droughty, Soil blowing, Slope,
| ! ! soil blowing, too sandy,. droughty.
} | fast intake. |
MontcalmMmwwwamanw Seepage~—mwmmnw No water-—----- Not needed—ww=- Droughty, Slope, Droughty,
fast intake, too sandy, slope.
soil blowing. soil blowing.
MEBoemmm e e Seepage—~—mwmmnm No waterewa-aee- Not neededu-w—= Droughty, Too sandy, Droughty.
Montcalm fast intake, soil blowing,
s0il blowing.
Mt Commmmm e e e Seepagenmmmmmn=— No water-—-mw-- Not needed--w——w Droughty, Too sandy, Droughty,
Montcalm ! fast intake, soil blowing., | slope.
! soil blowing. !
]
i
MED, MtEwmmmccwnw— |Seepagem~sacanam No water--ewe-- Not needed-w—w- Droughty, Slope, Droughty,
Montcalm ! | fast intake, too sandy, slope.
H ! soil blowing. soil blowing,
] t ] ]
1 1 1 1
NeBrmommmm e e e IFavorable—~we—ew- INo water—weeea- INot needed——ww— {Favorable~weww- |Favorable~mmw—m {Favorable,
Nester i ! ! ! i ]
! ! ! i ] ]
NeCmmmmmcce e |Favorable~—m-n- INo watere——meww- INot needed—we- 1Slope, |Favorable—we—~~- {Slope.
Nester a ! erodes easily.i
]
] ] i
| | !

See footnote at end of table,
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SOIL SURVEY

] 1 l ]
] 1 )
Soil name and | Embankments, Aquifer~fed | Drainage Irrigation | Terraces and | Grassed
map symbol } dikes, and excavated ! ! diversions } waterways
! levees ponds ! ! !
H i T 1 i
] i ] ) I
NEDm ot e e e e e e e e !Favorable ------ !No Wateremmmm—-= !Not neededeswe= !Slope. Slopemmmcnwnann iSlope.
Nester | erodes easily,| !
! percs slowly, | !
OtAmmm e Seepage, Favorabie-—mc—=- Favorable«wew«e= Fast intake, Not needed-~w—w- Wetness,

Otisco wetness, wetness, droughty.
droughty.

Pt#, |
Pits | !
!

Rimmmrmc e m o Excess humus, Slow refill----|{Floods, Wetness, Not needed=wwmw- Wetness,

Rondeau wetness, frost action, percs slowly, | percs slowly.
floods. !

] ]
1 ]
ROmmecmmcmmc e Seepage, |Favorable~~ee=~ FloodS—==mmmwmm-= Wetness, |Not needed~meww Wetness,

Roscommon wetness, ! droughty, ! droughty.

| ! ! fast intake, 5
| ] ]
RUBw ot e e |Seepage=wamannn No water—weemww INot needed=~-~ww- |Droughty, {Too sandy, Droughty.

Rubicon ! ! | fast intake, | soil blowing. |

5 Is l: soil blowing. 'l !
] 1 i
RUCw = oo mtmmme et e e e e e e |Seepage~—mmmn=- INo water-mamewe- |Not needed-—--~ !Droughty, |Too sandy, Droughty,
Rubicon } ! fast intake, | soil blowing. slope.
g 5 ; E_soil blowing, E i
| i .
S L T IWetness-wamaann !{Slow refill---~{Percs slowly, |Wetness, INot needed-~ww~~ |Wetness,
Sims | ! ! floods, ! percs slowly, | ! perecs slowly.
; ! frost action, s floods.
) §
UbBr e ceveva e Favorablee—we-- No water-——---- |Not needed—~~ww=~ Soil blowing---|{S0il blowing, Favorable,

Ubly too sandy,

Where e e e e Seepage, Favorablewewemewn- Flood8wemmmmmacna Wetness, Not needed--=-- Wetness,

Wheatley wetness, fast intake, droughty.
droughty.

Wn¥:

Winterfieldw—mem= Seepage~=——mm=—-- Favorable-ewe=- FloodS~memmerna—~x Wetness, Not needed-www- Wetness,
droughty, droughty.
fast intake.

Evarteemweawwnmnn=. Seepage, Favorable~=www- FloodS—mmmmwnw-— Wetness, Not needed~www- Wetness

wetness, droughty. | droughty,
!

* See map unit description for the composition and behavior of the map unit,
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TABLE 13.~--RECREATIONAL DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not
rated]
! ]
S0il name and ! Camp areas ! Pienic areas Playgrounds Paths and tqails
map symbol ! !
AUAc e Severe: Severe: Severe: Moderate:
Au Gres wetness, wetness, wetness, wetness,
too sandy.
L e Severe: Severe: Severe: 'Severe:
Brevort floods, wetness, wetness, wetness,
wetness, floods,
]
]
[ s T Tp——— |Severe: |Moderate: 1Severe: Moderate:
Colonville | wetness, | floods, | wetness, | wetness,
’ ! floods. ! wetness, ! floods. { floods.
] , ]
] ]
CrBemm e Severe: |Severe: |Severe: |Severe:
Croswell too sandy. too sandy. | too sandy. too sandy.
GaAmmm e m e |Severe: Moderate: Severe: Moderate:
Gladwin | wetness. wetness, wetness, wetness,
! too sandy, too sandy.
]
1
GrBe e |Severe: Severe: Severe: Severe:
Graycalm too sandy, too. sandy. too sandy. too sandy.
[}
)
(6 S e Severe: Severe: Severe: |Severe:
Graycalm too sandy, too sandy. slope, too sandy.
too sandy.
GrDemc e Severe: Severe: Severe: Severe:

Graycalm slope, slope, slope, too sandy,
too sandy. too sandy. too sandy. slope.

GYBrcm e e e e Severe: Severe: Severe: Severe:

Grayling too sandy. too sandy. too sandy. too sandy.

]
)
GYCmwmmmmmnnn e e Severe: Severe: Severe: Severe:

Grayling too sandy. too sandy. slope, too sandy.

| too sandy.
1 ] ]
§ i 1
GYyDrmm e |Severe: |Severe: !Severe Severe:
Grayling | slope, ! slope, | slope, ! too sandy,
! too sandy. | too sandy. | too sandy. | slope,
1 1 ]
i i 1 }
Hs¥, ! ! ] ]
Histosols !
1
i
IkA*: !
I08SCO~mm e e e !Severe: Moderate: Severe: Moderate:
| wetness, wetness, wetness, wetness,
too sandy, too sandy.

Kawkawlineeemermemanan Severe: Moderate: Severe: Moderate:
wetness, wetness, wetness, wetness,

KWBrme e e e m Severe: Moderate: Severe: Moderate:

Kawkawlin | wetness. ! wetness, | wetness, wetness,

]
}
Lg*:

LoXley —mrmmm e e Severe: Severe: Severe: Severe:
floods, wetness, excess humus, wetness,
wetness, excess humus, wetness, excess humus.

| excess humus, ! floods.
1 ]
1 ]

See footnote at end

of table,
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i | | |
Soil name and ! Camp areas ! Picnic areas ! Playgrounds | Paths and trails
map symbol ]
Lg*:

Greenwood=mmmmmmmm" Severe: Severe: Severe: Severe:
floods, wetness, excess humus, wetness,
wetness, excess humus, wetness, excess humus,
excess humus, floods,

L Ul o e e e 0 0 e e e e Severe: Severe: Severe: Severe:

Lupton floods, wetness, excess humus, wetness,
wetness, excess humus, wetness, excess humus,
excess humus, floods.

H
MaBr v nnnnnaenn—-— !Moderate: Moderate: Moderate: Moderate:
Mancelona | too sandy. too sandy. small stones, too sandy.
i
i slope.
] ! !
5 L P IModerate: {Moderate: |Severe: |Moderate:
Mancelona | slope, ! slope, | slope. | too sandy.
! too sandy. 3 too sandy,. i i
]
Mbe e |Severe: Severe: | Severe: |Severe:

Markey | wetness, wetness, wetness, | wetness,
floods, excess humus, floods, excess humus,
excess humus, excess humus,

MCBowmm e e e Severe: Moderate: Severe: Moderate:

McBride wetness, wetness, wetness, wetness,

;[ o TS Severe: Moderate: Severe: Moderate:
McBride wetness, slope, slope, wetness,

wetness, wetness,
i

MEBrwrmmmmm e e Severe: Severe: Severe: Severe:
Melita too sandy. too sandy. too sandy. too sandy.

MNBrmmcmc e e e en Moderate: Moderate: Moderate: Moderate:
Menominee too sandy. too sandy. too sandy, too sandy.

slope.

MNCommommmn e c e Moderate: Moderate: Severe: Moderate:

Menominee slope, slope, slope,. too sandy.
too sandy. too sandy.

t
]
MoC#: | !

Menomineew—reemmmmw.— {Moderate: |Moderate: |Severe: Moderate:

! slope, | slope, ! slope. | too sandy.
! too sandy. ! too sandy. ] |

Montcalm———m—mmw—wnw Moderate: Moderate: Severe: Moderate:
too sandy, too sandy, slope, too sandy.
slope. slope. !

! !
7 - e Moderate: Moderate: Moderate: Moderate:

Montcalm too sandy. too sandy. too sandy, too sandy.

slope,
]
M G e e o e e e e !Moderate: Moderate: |Severe: Moderate:

Montcalm too sandy, too sandy, } slope. too sandy.
slope. slope.

MtD, MiEmwcmennnana- |Severe: Severe: Severe: Moderate:

Montcalm | slope. slope. slope. too sandy,

! slope.
]
]

3 1) - P, Moderate: Slighteecanmnnaana- Moderate: Slight,

Nester percs slowly. slope,

| percs slowly.

See footnote at end of table,
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7 T 7 7
} 1 i ]
Soil name and ! Camp areas | Picnic areas ! Playgrounds ! Paths and trails
map symbol ! ! } H
| |
! !
: :
NeCommuomm e Moderate: Moderate: |Severe: {Slight,
Nester slope, | slope. | slope. !
percs slowly. ! } !
] 1
] ]
NeD- e e e e Severe: Severe: |Severe: {Moderate:
Nester slope. slope. ! slope. | slope.
] 1
I H i
OtAm m e |Severe: |Severe: |Severe: }Moderate:
Otisco | wetness, | wetness, | wetness, | wetness,
! ! ! ! too sandy.
] ] ] ]
1 1 1 ]
Pt *, ' ! ! |
Pits !
]
1
R T T TR |Severe: Severe: Severe: Severe:
Rondeau wetness, | wetness, wetness, | wetness,
floods, | excess humus, floods, | excess humus,
excess humus, ! excess humus, !
1 ]
1 ] H
RO-mmr e |Severe: Severe: Severe: Severe:
Roscommon | wetness, wetness, wetness, wetness.,
! floods, ! floods.
RUB= o mm e Severe: Severe: Severe: Severe:
Rubicon too sandy. too sandy. too sandy. too sandy.
{
§
RUCwmmm e e e - Severe: Severe: Severe: |Severe:
Rubicon too sandy, ! too sandy. slope, too sandy.
too sandy.
Sl e e Severe: Severe: Severe: Severe:
Sims floods, wetness, | wetness, wetness,
wetness, ! | floods, H
]
]
UbBrm e e e e Moderate: Slightewmmmomencannn Moderate: 1Slight,
Ubly percs slowly, slope, |
! ! percs slowly, |
! ! ! . |
Whemmm e e e |Severe: |Severe: {Severe: {Severe:
Wheatley | wetness, | wetness., wetness, | wetness.
! floods, ] floods. !
]
i
Wn¥: !
Winterfieldewmemwmaaa Severe: Moderate: Severe: Moderate:
floods, floods, wetness, wetness,
wetness, wetness, floods, too sandy,
too sandy. floods.
Evarteweeceenneemean Severe: Severe: Severe: |Severe:
floods, wetness, wetness, wetness,
wetness, ! floods,
}

* See map unit description for the composition and behavior of the map unit.
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TABLE 14,-~WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," nfair," "poor," and "very poor." Absence of an entry indicates the soil
was not rated]

\ Potential for habitat elements TPotential as habitat for--
Soil name and ! 1 T Wild 1 1 I 1 i H -
map symbol ! Grain !Grasses | herba- |Hardwood] Conif- !Wetland !Shallow |OpenlandiWoodland{Wetland
land seed| and ! ceous | trees | erous | plants | water lwildlifelwildlifelwildlife
! crops !legumes | plants |} ! plants | ! areas | ! !
H i i i 1 I 1 i i )
] ] 1 1 ] ! ! ! ! ]
AUA e e e |Poor IFair {Fair lPoor \Poor |Poor |Very {Fair i Poor {Very
Au Gres ] ! ! ! ] ! ! poor. | ! | poor,
i | ] | ] i ! ! i !
Brecmmc e ———————— \Very !Poor !Poor |Poor 'Poor |Fair 1Good {Poor }Poor {Fair,
Brevort ! poor, | i ! | ! ! i i !
! ! ! ! ] ! 1 ! ] ]
COmmmmmmm e IFair 1Good 1Good 1Good 1Good |Fair {Fair 1Good 1Good \Fair,
Colonville ! ! ] ! ! ]
] 1 ] ]
H ) I H ]
(08 o) : PR Poor {Poor 'Fair Poor !Poor }Poor Very Poor {Poor Very
Croswell | | H i ! poor, poor.
[} ] ] ] 1
1 ] ‘ i 1 i
Galwmmmm - ——— Poor !Fair !Good IFair |Fair {Fair {Poor Fair Fair Poor.
Gladwin ! } ! |
] 1 i !
GrB, Grl-cenmamama= Poor {Poor {Fair Poor |Poor |Very Very Poor Poor Very
Graycalm ! ] ! | ! poor. poor, poor,
| ! | } |
I3 53 2 [, IVery !Poor 'Fair |Poor |Poor |Very Very Poor Poor Very
Graycalm poor, ; ! 5 E podér. | poor, poor,
] ]
] 1 ] ] H
GYBe e e e Poor |Poor 'Fair !Poor !Poor Poor Very !Poor Poor {Very
Grayling ' ! ] ' | poor. | ! | poor,
! ] ! ] ! ! ] ! ! !
GYCmmmmmmm e !Poor !Poor IFair {Poor | Poor 1Very {Very |Poor {Poor |Very
Grayling s E i E poor, ! poor. poor.,
1 H I i ]

GYDmmmm e e e Very !Poor IFair |Poor {Poor Very {Very Poor Poor Very
Grayling poor. | i ! ! ! poor. | poor, } ! poor,
: ! ! ! ! ! ! ! ! ! !

Hs*, i | ] | ] | ! ! i i
Histosols ] ] ! ! !
] ] ] ! !
IkA%: ] ! ! ] !
108CO0mmmwmmm e Poor |Fair 1Good = |Good 1Good |Fair |Fair Fair 1Good Fair,
! ! ! | ! ] !
Kawkawlin-=weemew— Fair 1Good {Good 1Good 1Good !Good {Fair Good 1Good Fair,
] ] ]
H ‘ ] i
KW B e omoe om e sa ot e i o i e Fair !Good !Good Good Good {Poor |Poor Good Good Poor,
Kawkawlin ] ! !
! i !
Lg*: ! !
LOXleyrrwmmmmm———— Very |Poor | Poor Poor Poor Good Good Poor Poor Good.
poor, 5 ;
|
Greenwood-wmmmmm—= Very |Poor |Poor Poor Poor Good Good Poor Poor Good.
poor. | !
! | !
L UL oo o e o o e e e e IFair |Poor !Poor Poor |Poor Good Good | Poor Poor Good,
Lupton ] E ! !
]
] 1 1
MaB, MaC~~—m—o—moeme—— Poor \Fair 1Good Fair {Fair Very Very Fair Fair Very
Mancelona i a i 5 poor., poor, i poor.
] i ] ] 1
MD e e e e e oo e e e m e IFair 'Poor {Poor !Poor !Poor 1Good 1Good {Poor }Poor 1Good.
Markey | i ! ] ! ] | i ] !
| ! ] ! 1 ! ! i ! !
MCBo s e e e e e !Poor ‘Fair IFair !Poor !Poor |Poor {Very {Fair {Poor {Very
McBride E E i i i poor, % E poor.
1 ] § H ] 1 H
MOCm o om et e o e e e !Poor |Fair 'Fair Poor {Poor |Very Very |Fair { Poor Very
McBride. ! ] ! i |- poor., poor, | ! poor,
] ] l { ] |
] H i 1

See footnote at end of table.
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Potential for habitat elements Potential as habitat for--
Soil name and I wWild ! ! ! !
map symbol Grain |Grasses | herba- }Hardwood| Conif- {Wetland {Shallow }Openland}Woodland|{Wetland
and seed and ceous trees erous plants water wildlifejwildlife{wildlife
crops legumes plants plants areas
!
MeBowmmmc e Poor Poor {Fair Poor Poor Poor Very |Poor Poor Very
Melita ! poor. |} ! poor.
MnB, MnC---mememwa- Poor Fair Good Fair Fair Very Very Fair Fair Very
Menominee poor poor, poor.
MoC#*:
Menominee~mmmmwmn. Poor Fair Good Fair Fair Very Very Fair Fair Very
| poor, poor, poor,
] ! 1
Montcalmmwmmmccnan Poor Fair 'Good Fair |Fair Very |Very Fair Fair Very
] poor. | poor, poor,
! !
MtB, MtComwwmmcnna. Poor Fair 1Good Fair Fair Very |Very Fair Fair Very
Montcalm : ! ! poor, | poor, | poor,
] [] 1 ] 1 ] ]
1 1 H ‘ H i ] ]
MtD, MtEmwwcacac~~= Poor |Fair 1Good |Fair |Fair 1Very \Very {Fair Fair {Very
Montcalm ; ] | ! | poor. | poor. |} 5 poor.
1 ] ) ] ] ]
] ] H 1 H H | I
NeBemmmmmmmcc e 1Good 1Good 1Good 1Good 1Good |Poor iVery 1Good Good {Very
Nester | ! } ! ! ] ! poor. | ! poor.
] ! ! | ! ! | ] ! !
NeCommmammmm e ee IFair 1Good 1Good 1Good 1Good {Very |Very 1Good 1Good {Very
Nester , t t , ! i poor. poor. E E 5 poor,
] ] ] 1
NeDmmmmmmmm e |Poor {Fair 1Good 1Good 1Good |Very Very |Fair 1Good Very
Nester H ! { ! ! | poor. poor, poor,
] ]
i ]
OtA-—mm e Poor Fair 1Good 1Good Good Fair Poor Good Good Poor,
Otisco | |
! !
Pt #, | { ]
Pits ! ] !
! ! !
R ettt Fair {Fair {Poor | Poor Very Good Good Fair Very Good,
Rondeau | poor, poor,
!
ROmcmmmncmm e e Very Poor Poor |Poor Poor Good Good Poor Poor Good,
Roscommon poor., | ! !
! !
RUBswcm e Poor |Poor Fair |Poor Poor Poor Very Poor Poor Very
Rubicon ! poor. poor,
! !
RUCmmmmmmm e Poor Poor Fair |Poor Poor Very Very |Poor Poor Very
Rubicon ! | poor, | poor, |} i ! poor.
! ! ] ] ] !
S 1Good Good 1Good Good 1Good 1Good Good 1Good {Good 1Good,
Sims ! ] ] ! ! ! !
] ] ] ! } ] ] ! ] ]
I e |Good 1Good 1Good 1Good 1Good \Poor 1Very 1Good 1Good {Very
Ubly poor, E poor.
i
Whe e e Very Poor Poor Poor Poor Fair Good Poor Poor {Fa.r,
Wheatley poor. ! H } !
! ] i i !
Wn¥; !
Winterfieldwenanan Poor Fair Fair Poor Poor Fair Fair Fair Poor EFair.
]
Evartecaeccmacna._ Very Poor Poor Poor Poor Good Good Poor Poor 1Good.
poor, | |
] ! ) I
1 )] 1

% See map unit description for the composition and behavior

of the map unit,.
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[The symbol < means less than; > means greater than,

TABLE 15,--ENGINEERING PROPERTIES AND CLASSIFICATIONS

SOIL SURVEY

Absence of an entry means data were not estimated]

! Classification Frag- Percentage passing
Soil name and Depth] USDA texture ments sieve number-- Liquid Plas-
map symbol | Unified AASHTO > 3 limit ticity
H ! inches 4 10 40 200 index
ECh Pet Pct
AUA- mmm e 0-13}Loamy sand-——=--- SM, SP-SM}A-2-4 0 95-100}90-100}50-75 | 10-25 - NP
Au Gres 13-21{Sand, loamy sand|SP-3SM, A-2-4, 0 95-100}90-100{60-80 0-15 ——— NP
SP, SM A-3
21-60}Sand=mencamnw—== SP, SP-SM|A-3, 0 95-100}90~100}50-80 0-10 ——— NP
! A-2-4
Brecmcmeacmne - 0-8 |Loamy sand------ SP, SM, A-2-4, 0-5 95-100195~100;50-75 0-30 —— NP
Brevort SP-SM A-3
8~31}Sand, loamy SP, SM, A-2-4, 0-5 95~-100}95-100{50~75 0-30 <20 NP4
sand, loamy SP-SM A-3
fine sand, ]
31-60!S11t loam, clay |CL, CL-ML}A-4, 0-5- 195-100}95-~100}{85-100{55-95 17-U45 422
loam, loam, ! A-6, !
] A-7 ] !
! ! ! ! | !
COmmmmmmm e e e 0-17!Fine sandy loam |SM, 1A-2, A-4] O ! 100 100 60-85 }{30-55 10-20 NP-6
Colonville ] ! ! SM-sC, | ] } } ! ! ]
] | | ML, | | ] | i ! ]
CL-ML |
17-60!Fine sandy loam, |SM, ML, A-2, 0-2 90-100}80~100{45-90 0-65 <30 NP-10
gravelly sand, cL, SC, A-4,
sand. SP, A-1,
SP~SM A-3 ]
)
[0F 2 T ataleteta 0~7 |Sandeem—cmwnnc—— SP-SM, SM{A-3, 0 100 |95-100150-70 5-25 —-—— NP
Croswell A-2-U
7-29|Sande—mmemcecn—— SP~SM, SM}{A-3, Y 0 100 95-100}50-70 5-25 ——— NP
A-2-
29-60}Sand-wewrmmn~ce-" |SpP-SM, SM}A-3, 0 100 95-100150~-T70 5«25 —— NP
! A-2-4 ‘
GaA=mmrmm e 0-11}Loamy sand=--we- SM, SP-SM{A-1, 0-5 90-100165-95 |45-T70 5-30 <20 NP-U4
Gladwin A-2,
A-3
11-22|Sand, loamy sandiSM, SP-~SM}{A-1, 0-5 90~100}65-95 {45-T70 5-30 <20 NP-4
A-2,
A-3
22-29!Gravelly loamy SM, A-2 0-5 85-1001{65-90 {55-75 {15-35 12-35 NP-16
sand, sandy SM-SC,
loam, gravelly SC
sandy loam,
29-60!Sand and gravel {SP, GP, A-1 0-10 }40-80 |35-70 {20-U45 0-10 — NP
SP-SM, |
GP-GM
GrB, GrC, GrD=—w-- 0-3 {Sande~cemec—amw=- SM, SP-SM{A-2 0 95-100}75-~100}40-70 { 5-~15 — NP
Graycalm 3-22!Sand, loamy sanpd}SP-SM, SM}A-3, A-2 0 195-100}75-100{40-75 | 5-20 | --- NP
22-60|Sand, loamy SM, SP-SM{A-2 0 195-100}75-100{40~75 | 5-20 | -~—= NP
sand, loamy
coarse sand,
GyB, GyC, GyDe=we= 0-19)Sandemmemnmacaa- SM, SP-SM{A-1, 0 100 90-~100}35-65 5~15 ——— NP
Grayling A-2,
A-3
19—60§Sand ------------ Sp, SP-SMjA-1, 0 100 90-100} 40-55 0-10 ———— NP
A"3v
; A-2
Hs#*, ! ! !
Histosols ! %I !
i ]

See footnote at end of table,
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115

] ! |__Classification |Frag- | Percentage passing !
Soil name and iDepth} USDA texture | 'ments | sieve number-- iLiquid Plas-
map symbol H ! Unified AASHTO | > 3 |} limit tieity
! !inches! U 10 4o 200 index
In s TPt ] PeE
]
1 H H
TkA*: ! ! 1 ! !
I08COmmmmnmnmm——— 0-6 |Loamy sandee——e- 1SM A-2-U4 !0 195-100}95-100{50-70 }15-30 ——— NP
6—30.Loamy sand, sandSSM, SP-SM}A-2-4, 3 0 595—100595—100 50-75 | 5-30 <20 NP-4
i i A-3 i ] 1 :
30-60{Silty eclay loam, {CL, CL-ML}A-Y4, A-6! 0 95-100}95~100{90-100}{65-95 20-40 5-25
! elay loanm, ! ! ! !
| loam. ! ! ! !
i ! ]
Kawkawlineewewaeaa 0-211Sandy loam~=w==~- 5SM, sC, A-2 s 0-3 95-100{90-100}55-70 {20-35 <30 E NP-9
1 SM-SC i i
21-31{Clay loam, silty|CL, CH }A-6, A-T} 0-3 }95-100}90-100}85-100}60~90 | 25-55 | 11-30
! clay loam, | ! ] ] ! ] | |
! clay. ] ] ! !
31-60|Clay loam, silty|CL A-b6 ! 0-3 95-100!90~100}85-100}60-~90 | 25-36 | 11-18
! clay loam. 3 E !
] ]
KWBm et 0~6 |Loamm s IML, CL A-U4, A-6) 0-3 95-~100}95-100}80~-100}55-85 25-40 2-15
Kawkawlin | 6-24)Clay loam, silty!CL, CH A-6, A-T7! 0-3 95-100}90~100{85-100}60-90 25-55 11-30
! clay loam, ! !
! clay, ] ] !
24-60{Clay loam, silty|CL A-6 ! 0-3 95-100{90~100}85-100}60~90 25-36 11-18
‘¢lay loam. ! ]
] 1
] ]
Lg*: ! !
Loxley-=mememnaan- 0-13}Hemic material |Pt A-8 ] - ——— ——— ——— ~—— -——— -
13-60{Sapric material gPt A-8 E —— - —— —— i ———— -—- ——
] ] i
Greenwood e 0-6 !{Fibric material |Pt A-8 !0 T B T —— ] -
6—60IHemic material SPt 1A-8 1o T B . L R - i —-——
i ] ! ! ! ] ! ] ] i
LUmm e e | 0-60}Sapric material }Pt 1A-8 I T B e B B T Tl
Lupton | | ! ] | | ] ! | ] |
! ! ! ] ! ] ! ] ! | ]
MaB, MaC-wwmemommwe | 0~5 {Loamy sande--w=-- 1M 1A-2, { 0-5 1{90-100{65-95 {40-70 }{15-30 { ==~ | NP
Mancelona ! ! ! A-1-b ! ! ] ! ] !
5-18{Loamy sand, {SM, SP-SM}A-2, | 0-5 190-100{65-95 {40-60 }10-30 ~-= | NP
| sand, gravelly ! ! A-1-b ! ! ! ! ! !
! loamy sand. ' ! ! | ]
{18-27iGravelly sandy SM, 1A-2, A-U} 0-5 85-100}60-95 }60-70 |30-45 12-30 | NP-10
! | loam, gravelly | SM-SC, | }
i ! loamy sand, sc
! sandy clay !
! loam,
27-60}Stratified GP, SP, A-1 5-10 140-90 |35-85 }20-~-40 0-10 R NP
gravel to sand.] GW, SW E
]
Mbe e e e e 0~32{Sapric material |Pt A-8 ——— ——— —— ——— - - ———
Markey 32-60{Sand, loamy sand]SP, SM, A-2, A-3} 0 i 100 90-100}{60-75 0-20 | === NP
. SP-SM ! ! !
MeB, McCrmmwmmnnman 0-15|Sandy loam=w—~==- SM, SM-SClA-2-14, 0-10 }190-100}85-95 |55-70 }25-40 <25 NP-6
MeBride A-Y
' 15-30}!Sandy loam, SM, SM-SC}A-2-14, 0-10 {90-100{85-95 | U45-75 |15-40 <25 NP-6
loamy sand. A-4,
A-1-b l
130-38}Sandy loam, 1SM, SC, A-2, 0-10 190-~100{85~95 }45-85 }15-45 | <30 | NP-15
! sandy clay ! SM-SC A-b, ! ] | | i
| { loam, loamy ] | A-6, ! ] ! ! ] ! |
] ! sand. ] ! A-1-b ! ! ! ] ! ! ]
138-60}Sandy loam, tSM, sSC, A2 i 0-10 i90—100i85—95 i60—85 i30—“5 i <30 i NP-15
! ! sandy clay ! SM-SC i A-h. i i i i i i ]
! ! loam, ! | A-6 ! ! ] ! ] ] !
! ! ! ] ] ! | i ] i i
T1) R — ! 0-53}Sand-mmmmommmmn- ISM, SP-SM{A-2, A-3! 0-5 ! 100 ! 100 !50-75 ! 5-30 ! ~-= ! NP
Melita 153-57{Loam, clay loam, ML, CL-ML|A-Y4, | 0-5 195-100{95-100}{85-95 {60-90 | 25-45 | 4-15
! | silty clay | | A-6, | | | ] ] !
! ! loam, | | A=T7 ! ] ] H ! ] !
;57—60§Loam, clay loam {A-4, A-6} 0-5 195-100{95-100185-95 160-80 | 25-40 | H-12
H j ] ! H 1 ]

See footnote at end of table.

iCL—ML, ML
i
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS~-~Continued

SOIL SURVEY

| [ !\ Classification |Frag- | Percentage passing !
Soil name and tDepth] USDA texture | T ments | sieve number-- 1Liquid Plas-
map symbol ! ! | Unified } AASHTO | > 3 | ! T ! limit tieity
! | ! ! linches}! 4 10} 4o ' 200 ! index
i In 1 1 } Pet | ] R 1 Pet
VT ' ] P ! ] ! Vo
MnB, MnCe-mmmeremu=-= ! 0-11}Loamy sande—-ew- 'SM, SP-SM}A-2-4 10 195-100}95-100}50~75 }10-30 } =~~~ | NP
Menominee !11-23!Sand, loamy 'SP, SM, lA-2-4, | 0 195-100{95-100{50-75 | 0~15 | === | NP
! i sand, sandy 5 SP-SM ! A-3 ! 5 3 ! ! i i
! | loam . | : ‘ . | i i |
23-60|Clay loam, loam,|CL, CL-ML}A-Y4, A-6} 0-10 |85-95 |85-95 }{80~-95 |60-90 | 25-40 5-20
silty clay | ! ] i | i
loanm. ! | ! ! ! ]
! ! ] ! ! ! ] ! H
MoC#*: !
Menonminggwemnrena= 0-11}{Loamy sand-—w-=- SM, SP-SM{A-2-U4 10 95-100195-10050-75 | 10-30 —— NP
11-231Sand, loamy SP, SM, A=2-4, | 0 95-100{95-100150-~75 0-15 ——— NP
sand, sandy SP-SM A-3 !
loam, )
23-60{Clay loam, loam, !CL, CL-ML}A-4, A-6| 0-10 {85-95 }{85-95 |80-95 160-90 25-40 5-20
silty clay ] !
loam, i !
! ! 1 ! ! ]
MontcalmMemmmmemann 0-7 }Loamy sande--w-- SM 1A-2 } 0-2 195-100}95-100150-75 {15-30 ~-- | NP
7-21i{Loamy sand, sand{SM A-2 i 0-2 95-100195-100{50-75 }15-30 --= | NP
21-60{Stratified sand |SM, SP-SMjA-2 ! 0-2 190-100}90-100}50-80 }10-~35 ! ww- NP
5 to sandy loam. 5 E
i i ]
MtB, MtC, MtD, MtE-~} 0~7 |Loamy sand--—e——== SM A-2 ! 0=2 95-100}95-100{50~75 {15-30 —_—— NP
Montcalm ! 7-21}Loamy sand, sand}SM A-2 1 0=2 95-100}{95-100{50-75 }15-30 —— NP
121-60}Stratified sand |SM, SP-SM|A-2 ! 0-2 90-100}90-100{50-80 }10-35 ——— NP
! to sandy loam, | ! ! !
] )
] 1
NeB, NeC, NeDmwmmww ! 0-10{Loamucmmncmecnn= ML, CL A-U4, A-6) 0-5 95-100495-100}80-100}55-80 25-40 2-15
Nester 110-38]Clay loam, silty|{CL, CH A-6, A-T} 0-5 95-100}95-100}80~100}65-90 | 35-60 15-30
' clay loam, ! ! ! | ! !
] clay. i ! i ] i ]
138~60Clay loam, silty|CL A-6, A-T7} 0-5 195-100}95-100}90-100}{65-90 30-45 10-20
! clay loam. ! ! ! !
1 ' ] ! ]
OtAmmmm e e e 0~11{Loamy sand--=--~-- {SM, 14-2, A-3 0 95-100195-100}50-75 | 5-30 <20 NP-10
Otisco ! ! SP-SM, | ! !
| | sC, ! ] ]
. ! ! SM-SC !
11-28}Loamy sand, sand|SM, {A-2, A-3 0 95-100;95-100{50-75 5-30 <20 NP-10
! | SP-SM, !
| ! sC, ! !
] ] | SM-SC ! ] .
}128-50!Stratified sand |SM, 14-2, i o 95-100195-100;50-90 5«65 15-40 NP-15
! to loam, | SP-SM, | A-4,
! ! CL, sC | A-3, }
] ! | A-6 !
50-60}Sand, loamy sand}SM, SC, 1A-2, A=3}) 0 95-100}95-100}50-75 5-30 <20 NP-10
| ! SP-SM, | | !
5 5 SM-SC ! ! !
I H
PL ¥, ! !
Pits ! !
! ! !
1 0-30}Sapric material |Pt A-8 ! 0 ——— - ——— ——— ——— NP
Rondeau E30—605Marl ———————————— !OH, MH A-8, A—55 0 100 195-100}80-90 }60-80 50-90 NP-20
] i i 1
ROmemcmcc e e e ! 0-10{Mucky loamy sand}{SM, SP-SM|A-2, A-3} O ! 100 95-100150-70 5-25 | = NP
Roscommon 110~60]Sanduwmwenenena- i SP, 1A-1, 10 195-100}85-100{40~70 0~15 | o~=- NP
! | SP-SM, | A-2, |
! ! SM | A-3 i
. ! ! !
RuB, RUCmmmm—mmcen | 0-8 |Sandeerecrmaaen= }SM, SP-SM}A-2, A-3] O 95-100190-100150~T70 5-15 - NP
Rubicon ! 8-22)Sandemrercccnnna !SM, SP-SM{A-2, A-3} O 95-100{90-100,50-75 5-15 - NP
22—60iSand ———————————— iSP, SP-SMi{A-1, E 0 95-100}90-100}40-65 0-10 ——— NP
| i A-2, i
! ? A-3 ! |
! ] 1 !

See footnote at end of table.
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i i__Classification |Frag- Percentage passing T
Soil name and Depth] USDA texture iments sieve number-- Liquid | Plas-
map symbol ! Unified | AASHTO | > 3 limit | tieity
1 J inches! 4 10 40 200 | index
o Pot BGE |
i
7 P 0-9 iClay loam=-~———-- CL A-6 0-5 195-100490-100}85-90 }65-85 { 26-40 } 12-20
Sims 9-28{Clay loam, silty!CL, CH A-6, A-T7) 0-5 95-100}90-100}90-95 }65-85 36-55 | 15-28
clay loam. ] ! ] ]
28-60{Clay loam, silty!CL A-6, A-T! 0-5 195-100!90-100!90-95 170-85 | 32-45 | 14-24
clay loam, }
1117 ;P 0-7 iSandy loamem-—-—-- SM, SM-SClA-2, A-U} 0-3 195-100{90-95 {55-70 |25-40 <28 2~
Ubly 7-24}Sandy loam, SP-~SM, A-1, 0-3 90-100}85-95 {40-75 }10-40 <30 NP-8
loamy sand, SM, ! A2, !
! loam. SM-SC, | A=Y H
| SC !
24-31|Sandy clay loam,!SC, CL A-6 ! 1-5 95-100;90~100;75-100]35-90 20-40 10-25
clay loam, !
' loam, | ] ! o ! ]
31-60{Loam, clay loam, {CL 1A-6 ! 1-5 95-~100{90-100{80-100}55-90 | 20-40 | 10-25
silty eclay i ! ! o ! ! ]
} ! loam. } ! ! } ! ! ! ] ]
! i ] ! ! ' ! ] ! | ]
L] TP ——— | 0-8 |Loamy sand------ [SM, SP-SM{A-2-4, | 0-5 185-95 {80-95 {45-75 |10-30 | =~~~ | NP
Wheatley i i VC AT RERCI i i i i
| 8-40}Gravelly sand, |SM, SP-SM}A-2-4, ! 0-5 }85-95 }80-90 }40-60 !10-20 ! --- NP
] | gravelly loamy | ' A-1-b | ! f ! |
sand, sand. ! ! } !
40-60|Stratified {GW, SW, tA-1 5-10 }20-80 }20-80 }{20-~40 0-5 | === NP
gravel to sand.s GP, SP § E | 5
1 ] ] i
Wn¥*: ! ! ! |
Winterfield~wwwa— 0~7 iLoamy sandee—ee-- iSM iA-Z-H, | 0 100 95—100!50—90 1545 i ——— NP
i A-4 i i
7-31}Sand, loamy {SM, SP-SM|A-2-4, 0 100 195-100}50-90 ! 5-45 | —-- NP
sand, loamy | | A-3, / ! ! |
fine sand. ! ! A-Y ! ! ] }
31-60{Sand, gravelly |3SM, 1A-3, 0 90~100}80~100} 45-80 0~35 - NP
sand, loamy | SP-SM, | A-1-b, !
sand. 5 SP g A-2-4 ! 5
1
DR of A 0-~8 |Loam~—mmwonanaan EML, cL, sA—N, A-6} 0-5 1{95-100 95—100375—95 50-80 | 25-38 3-15
i CL-ML i i i
8-60!Sand, loamy sand!SM, fa-1, } 0-5 195-100}85-100!40-75 | 515 <20 .} NP-7
{ SP-SM, | A-3, ! ! !
SM-SC | A-2 E ;
! !

!
i
]

i
!
]
1

]
1
]
H

 R——

* See map unit description for the composition

and behavior of the map unit,



SOIL SURVEY

TABLE 16.~-PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
Wind erodibility group is for the surface layer. Absence of an entry means data were not

available or were not estimated]

[The symbol < means less than; > means greater than. The erosion tolerance factor (T) is for the entire
profile,
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TABLE 16,-~PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--~Continued

CLARE COUNTY, MICHIGAN
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[Absence of an entry indicates the feature is n
terms as "rare," "brief," and "perched."

TABLE 17,--SOIL AND WATER FEATURES

ot a concern,

SOIL SURVEY

See text for descriptions of symbols and such
The symbol > means greater than]

! ! Flooding ! High water table ! ! Risk of corrosion
Soil name and ‘Hydro-| ! ! } i ! |Potential} T
map symbol logic] Frequency | Duration }Months Depth Kind Months i frost }{Uncoated {Concrete
group { action | steel
T FEt i i
i ! T ] ! |
AUAmmmmmm e e B NOnEmmm—m e —— —— 0.5-1.5!Apparent |Nov-May |Moderate |Low-~-=~=- Moderate,
Au Gres E 5
H i
Browmmeem s e e o | B/D !Frequent---—{Briefe-——- Mar-Apr! 0-1.0!Apparent|Nov-May|High=w-w- JLOW=memem Moderate,
Brevort ! ! i
]
COmmmmmmmm e c COMMONmwmmm= Brief-wwe=- Dec-May}1.0-2,0!Apparent{Sep-May|Highw—en= jLOW~m—~e Low.
Colonville !
3
i
(07 ) - PP A NONEmmmmmmm— - — 2.0-3,0!Apparent |Nov~Apr |LOoW=m—en~= LOWmmmwe - Moderate,
Croswell | ] } ]
] ]
] )
(¢ 72V P, A Non@mweem—on— —~—— T 1.0-2,0}Apparent |Nov-May {Moderate |Low~—w=~-- Low,
Gladwin ] E
]
1 )
GrB, GrC, GrD=—w—w- A None~m—wone= ——— . 6.0 | —-= ——— LOWmmeowm LOWm wmme e Moderate,
Graycalm | ! ! !
] 1
i i : :
GyB, GyC, GyD==--- A Nong~mewemm— —— | e >6.0 —— | - LOWmmmm—= ILoWmmmme— |Moderate,
Grayling ! ! ! ! ! !
! | ! ! | |
Hs¥*, ] ! ! ] | ! !
Histosols ! ] ! ] !
| i ! ! !
IKA®: ! ] ! !
10SCOmwmmmm—————— § B §None -------- E o 5 ——— i1.0~2.0 ApparentsNov—Jun Moderate }LoW~=nww- Moderate,
i ) ]
Kawkawline—cecwm- C Nongwwmacna= E ——— 5 ——— 1.0-2.O!Apparent!00t—May Highewwaw Highemeww ;Low.
] ] H ]
KWB~ mm e e e C None~wwemcn=- ! -~ HEET 1.0-2.0}Apparent |Oct-May |High~~~=-~ Highewre- |Low,
Kawkawlin : ! ] !
Lg¥*:
LoXley~mmmwowmmm—am A/D Frequent-—w={LONgwewm=r~= Nov-May 0-1,0}Apparent |Nov-May |High=www~ High—~w~ww- High.
GreenWood——==wme—= D Frequent---~}Very long }Nov-May 0-1.0!Apparent|Sep-Jun{High=w—--~ High~~we= High.
]
LUrrmre e A/D Frequent—w-—=|Longe-~ww== Nov-May 0-1.0}Apparent|Sep-May jHigh~ww=~~ Highmwew- Low,
Lupton ]
MaB, MaCwwmemwmn—— A NoNnewwrmmmmew ——— ——— >6.0 ——— [T LOWmmm——— LOoWmmmm—— Low.
Mancelona ]
]
]
MDmms e st e D Frequente-——}Longeww=m- !Nov-May! 0-1,0}Apparent{Nov-Jun|Highewe-- Highewe-- Low,
Markey ! ! ! i !
1
1 1 1
McB, MCCwmmmmm—mw- B NOn@wewmmwmm ——— T 1.0-2.0}Perched |Nov-Apr|Moderate |Low-~w~=- Moderate.
McBride | ! | !
! | | | ! | ! ! ! !
MeBmmmomnmm e ! B INOne-wawomn= ! ——— S 1 6.0 |  ~w- | e JLOWm v mm ILOW~wmmmm !Moderate.
Melita ! ! ! ! | ! !
! | ! ) ! ! ! !
MNBrom s m e A Nonew—mommm= | - { - 3,0-6.0}Apparent |Dec-AprjLow-~—~=- ILOWnmewmm Moderate,
Menominee E E ; | |
] ]
i ] ] ]
MG m i e e A None-—meman— ! ——— | - ! 6.0 ——— ] - lLoWmmmm—— [ LOWa mmme Moderate,
Menominee | ] ' ! ] !
! ! ! ! {
MoC#: : ! i ] i
Menominee~ww—mmme= A Nongs=m—wwn= ; —— E e >6.0 ——— E ———— {LOWe e ;Low —————— Moderate.
! e
] ]
Montcalmemm—eem—em— A NONn@-wwmmmw- E - ; ——— >6.0 e ; - JLOWmmmmmme I LOWe= e Moderate.
|
1 !

See footnote at end of table.
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TABLE 7.--SOIL AND WATER FEATURES~-~Continued
1 1 Flooding High water table 1 | Risk of corrosion
Soil name and Hydro-} i Potential
map symbol logic} Frequency Duration {Months Depth Kind {Months frost Uncoated i(Concrete
group action steel
Ft
! - !
MtB, MtC, MtD, | ! H H !
MEEm e mmm e m ' A INone-—ee—cmm ——— 1 6.0 | --- —— LOW=mwmmmr LOW=~mmmm Moderate,
Montcalm ] ]
] 1
t i
NeB, NeC, NeD----~ C Nonewmemmnex ——— J— ! 6.0 | === - Moderate }High-e--- Low,
Nester ! ]
! : !
Ot Ammmm e e | A INONEw mwe e ! ——— ——— 0.5-1.5}Apparent |Nov-May |Moderate |LOW-wmwwu=- Moderate,
Otisco ) ! } !
] ]
] 1
Pt ¥, ! ! i
Pits } ! !
! ] ! ! !
S R atatalel D IFrequent=w-=!Longw—~=—- Nov-May 0-1.0}Apparent}Jan-Dec|Highwwww- |Highewwa- Low,
Rondeau ! ! ! ! ! !
1 ] ! ! ! ] ]
ROmmmme i A/D |Frequent-~w-|Briefe-~--- |Sep-May 0-1.0}Apparent|{Sep~-JuniModerate {High~ew-- |Low.
Roscommon ! ! ! | ! ! ! ! ! |
] ] { ] ] ] ] ] 1] ]
1 1] § ] 1] 1] 1 ] 1 1]
RuB, RuCrecmmwna- A 1o (oI rp—— — ——— 6.0 ——— ——— ILOWm e LOW= cmmmee High.
Rubicon !
]
. ]
Sthmem e e ! D Frequente—ee-|{Briefeee~- |Mar-May| 0-1.0!Apparent|Nov-May}High~ew=- Higheemew Low,
Sims ! { ! !
s ! ! a : :
UbBwemmcmcmnncnnes ! B [ 1T V- T ——— ——— . ! 6.0 ——— [R— IModerate |Lowe—ww—- Low,
Ubly ]
]
]
Whe e e A/D {Frequent--—-lLonge—wwe=- Nov-Apr! 0-1.0}Apparent|Oct-May|Moderate |High-=--=- Low.
Wheatley }
] ! !
Wn¥: ! !
Winterfieldm—ww- A/D Frequent—---|{Briefeme=- Nov-May|1.0-2.0}Apparent | Nov-May |Moderate }LoWw-----= Low.
Evarteceweeanea.. D Frequente—w~|Longewem=- Nov-Jun{ 0-1.0}Apparent|Nov-Jun{Moderate }{High~-w-- ILow.
1
] ]

* See map unit description for the

composition and behavior of the map unit.
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[An asterisk in the first column indicates a taxadjunct to the series,

TABLE 18,-~CLASSIFICATION OF THE SOILS

characteristics of this taxadjunct that are outside the range of the series]

SOIL SURVEY

See text for a description of those

Soil name Family or higher taxonomic class
AU GreSemcmmcrmnenemncn .- Sandy, mixed, frigid Entic Haplaquods
Brevort-ceccewcmncnennnan Sandy over loamy, mixed, nonacid, frigid Mollic Haplaquents
Colonvillemmmommmmnncmnnn—- Coarse-loamy, mixed (calcareous), frigid Fluvaquentic Haplaquolls
Croswellececmmcncncn e Sandy, mixed, frigid Entic Haplorthods
REVaArt e cmm e Sandy, mixed, frigid Fluvaquentic Haplaquolls
GladwWwinem=—mewme—e—e~e=e-~-| Sandy, mixed, frigid Alfic Haplaquods
GraycalMem—rmownmnmmnmnmm——— Mixed, frigid Alfic Udipsamments
Graylingeeseercwmmnncma——— Mixed, frigid Typic Udipsamments
Greenwood-~=—mwwammamanm—en— Dysic Typic Borohemists
1080 0nwmm e e Sandy over loamy, mixed, frigid Alfic Haplaquods
Kawkawlinee-meccmmncneneew Fine, mixed Aquic Eutroboralfs
LoXleymmmemmrcnnm Dysic Typic Borosaprists
LUPtONe mmm e m e e e Euic Typic Borosaprists
Mancelonamwemwemmmcnmne—a—— Sandy, mixed, frigid Alfic Haplorthods
Markeymeemeneammmn e cn Sandy or sandy-skeletal, mixed, euic Terric Borosaprists
MeBridem mmmmmmr - Coarse-loamy, mixed, frigid Alfic Fragiorthods
Meliftamwemmmemmrr e c e cn e Sandy, mixed, frigid Alfic Haplorthods
#Menominee~weuwmmmmmm e ———— Sandy over loamy, mixed, frigid Alfic Haplorthods
Montcallemmmmmem e Sandy, mixed, frigid Alfic Haplorthods
Nesterewammmnncnanmnnmnnan Fine, mixed Typic Eutroboralfs
OtiSCOwmmmmrmm e e Sandy, mixed, frigid Alfic Haplaquods
Rondeaumwmmmrnmnn e mm - Marly, euic Limnic Borosaprists
ROSCOMMO N e m v is s e m Mixed, frigid Mollic Psammaquents
Rublconmmmemccnnncnnnnenn Sandy, mixed, frigid Entic Haplorthods
SiMmSemmm Fine, mixed, nonacid, frigid Mollic Haplaquepts
UDlymmmmmc e mm s Coarse-loamy, mixed, frigid Alfic Haplorthods
#lheatleymmremmccmmn— e Mixed, frigid Mollic Psammaquents

Winterfield-—mmmemamnnamne=
]

Mixed, frigid Aquic Udipsamments

# U.S. GOVERNMENT PRINTING OFFICE: 1979-265-119/120
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