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tographers, or they can be purchased on individual order from the Cartographic Division, Soil Conserva-
tion Service, United States Department of Agriculture, Washington D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
woodlands; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the soils of Shiawassee County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the Index
to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the same
kind of soil. The soil symbol is inside the area
if there is enough room; otherwise, it is outside
and a pointer shows where the symbol belangs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information in the survey. This guide
lists all the soils of the county in alphabetic
order by map symbol and gives the capability
classification of each. Tt also shows the page
where each soil is described and the page for the
capability unit, woodland suitability group, and
recreation group in which the soil has been
placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by

using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitability.
For example, soils that have a slight limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow, and
those with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units.

Foresters and others can refer to the section
“Woodland,” where the soils of the county are
grouped according to their suitability for trees.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife.”

Community planners and others can read
about soil properties that affect the choice of
sites for nonindustrial buildings and for recre-
ation areas in the sections “Recreation” and
“Residential Development.”

Engineers and builders can find, under “Engi-
neering Uses of the Soils,” tables that contain
test data, estimates of soil properties, and infor-
mation about soil features that affect engineer-
ing practices.

Scientists and others can read about how the
soils formed and how they are classified in the
section “Formation and Classification of the
Soils.”

Newcomers to the county may be especially
interested in the section “General Soil Map,”
where broad patterns of soils are described.

Cover: The Conover and Brookston soils are well suited to
farming, the main enterprise in Shiawassee County. About 84
percent of the county is used for farming.

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402
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HIAWASSEE COUNTY is in the southeastern part
of Michigan within 50 miles_of the cities of Flint,
Lansing, Pontiac, and Saginaw |(fig. 1).| Corunna, the
county seat, is near the center of The county. The county
has an area of 345,600 acres, or about 540 square miles.
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Figure I.—Location of Shiawassee County in Michigan,

Farming 1s the main enterprise in the county. The
climate is favorable for cash-grain and livestock farming,
The major crops are soybeans, corn, field beans, wheat, and
alfalfa. Small industries are loeated throughout the
county. Many residents of the county are employed by the
automobile industry in adjoining cities.

it

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Shiawassee County, where they are located,
and how they can be used. They went into the county
knowing they likely would find many soils they had al-
ready seen and perhaps some they had not. They ob-
served the steepness, length, and shape of slopes; the
size and speed of streams; the kinds of native plants or
crops; the kinds of rock; and many facts about the soils.
They dug many heles to expose soll profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
these in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase are
the categories of soil classification most used in a local
survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Boyer and
Miami, for example, are the names of two soil series. All
the soils in the United States having the same series name
are essentially alike in those characteristics that affect
their behavior in the undisturbed landscape.

Soils of one series differ in texture of the surface layer
and in slope, stoniness, or some other characteristic that
affects use of the soils by man. On the basis of such dif-
ferences, a soil series is divided into phases. The name of a
soil phase indicates a feature that affects management.
For example, Boyer loamy sand, 0 to 2 percent slopes,
is one of several phases within the Boyer series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These photo-
graphs show woods, buildings, field borders, trees, and
other details that help in drawing boundaries accurately.

1



2 SOIL SURVEY

The soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a mapping
unit is nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some other kind
that have been seen within an area that is dominantly of
a recognized seil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
Shiawassee County: the soil complex and the undifferen-
tiated group.

A soil complex consists of areas of two or more seils, so
intermingled or so small in size that they cannot be shown
separately on the soil map. Each area of a complex con-
tains some of each of the two or more dominant soils,
and the pattern and relative preportions are about the
same in all areas. The name of a soil complex consists of
the names of the dominant soils, joined by a hyphen.
Owosso-Miami sandy loams, 2 to 6 percent slopes, is an
example.

An undifferentiated group is made up of two or more
soils that conld be delineated individually but are shown
as one unit because, for the purpose of the soil survey.
there is little value in separating them. The pattern and
proportion of soils are not uniform. An aren shown on the
map may be made up of only one of the dominant soils,
or of two or more. The name of an undifferentiated group
consists of the names of the dominant soils, joined by
“and.” Eel, Landes, and Abscota soils is an example.

In most areas surveyed there are places where the soil
material is so rocky or so shallow or has been so drasti-
cally altered by man that it cannot be classified by soil
series. These places are shown on the soil map and are
described in the survey, but they are called land types
and are given descriptive names, Made land is a land
type in Shiawassee County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are esti-
mated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in such a way as to be readily useful to differ-
ent groups of users, among them farmers, managers of
woodland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others; then they
adjust the groups according to the results of their studies
and consultation. Thus, the groups that are finally

evolved reflect up-to-date knowledge of the soils and
their behavior under current methods of use and manage-
ment.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Shiawassee County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. Tt normally consists of one or more
major soils and at least one minor soil, and it is named
for the major soils. The soils in one association may cccur
m another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of use. Such a map is a useful general guide in
managing a watershed, a wooded tract, or a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. It is not a sunitable map
for planning the management of a farm or field or for
selecting the exact location of a read, building, or similar
structure, because the soils in any one association ordi-
narily differ in slope, deptl, stoniness, drainage, and
other characteristics that affect their management,

The seven soil associations in Shiawassee County are
discussed in the following pages.

The term for texture used in the deseriptive heading
for each association applies to the surface layer. For ex-
ample, in the descriptive heading for association 1,
“loamy” refers to the texture of the surface layer.

1. Brookston-Berville-Conover uassociation

Poorly drained and somewhat poorly drained, nearly
level, loamy soils on till plains

This association consists mainly of flat to slightly undu-
lating plains. Long, low beach ridges are common in
many areas. These ridges are oriented in an east-west
direction, are 50 to 200 feet wide, and rise 10 to 15 feet
above the plains. Small areas of gently sloping to steep
soils ave along drainageways and streams.

This association occupies about 12 percent of the
county. About 40 percent 1s made up of Brookston seils,
25 percent of Berville soils, 15 percent of Conover soils,
and 20 percent of minor soils.

Brookston soils are poorly drained. Their surface layer
is very dark brown loam about 13 inches thick. The sub-
soll is light brownish-gray and grayish-brown clay loam.
Laght brfownish-gray heavy loam begins at a depth of
about 42 inches,

Berville soils are poorly drained. Their surface layer is
very dark brown loam about 10 inches thick. The subsoil
1s light brownish-gray loam and gravelly sandy clay loam,
and grayish-brown gravelly light clay loam. Brown light
clay loam begins at a depth of aboui 37 inches.

Conover solls are on slightly higher parts of the land-
scape. They are somewhat poorly drained. Their surface
fayer is very dark gray loam about 9 inches thick. The
subsurface Jayer is brown loam about 4 inches thick. The
subsoil is light brownish-gray and pale-brown clay loam.
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Light brownish-gray loam begins at a depth of about 36
inches.

The minor soils of this association are those of the
Tosco series, the deep variant of the Iosco series, and the
Mancelona, Menominee, Belding, and Newaygo series.
These soils occupy mainly low beach ridges.

This association is well suited to corn, beans, small
grains, and forage crops. Fertility and available water
capacity are high. The main concern of management is
removing excess water.

Most of the acreage is used for cash crops, but a few
small wooded areas are used for wildlife habitat. The
soils on beach ridges are well suited to small fruits and
orchard fruits.

Most of this association has moderate to severe limita-
tions for nonfarm uses. The well-drained soils on beach
ridges have slight limitations for most nonfarm uses.

2. Conover-Brookston association

Somewhat poorly drained and poorly drained, nearly
level to gently sloping, loamy soils on till plains

This _association consists of flat to gently undulating
areas dissected by drainageways; broad, flat depressional
areas; and swells and small valleys that have differences
in elevation ranging from 3 to 10 feet.

This association occupies about 35 percent of the
county. About 50 percent is made up of Conover soils,
25 percent of Brookston soils, and 25 percent of minor
soils.

Conover soils are nearly level to gently sloping and are
somewhat poorly drained. Their surface layer is very
dark gray loam about 9 inches thick. The subsurface layer
is brown loam about 4 inches thick. The subsoil is light

brownish-gray and pale-brown clay loam. Light brownish-
gray loam begins at a depth of about 36 inches.

Brookston soils are in depressional areas. They are
nearly level and are poorly drained. Their surface layer
is very dark brown loam about 13 inches thick. The sub-
soil is light brownish-gray and grayish-brown clay loam.
Liglit brownish-gray heavy loam begins at a depth of
about 42 inches.

The minor soils of this association are those of the
Metamora, Macomb, and Celina series. Areas of Meta-
mora and Macomb soils, which are nearly level or gently
sloping, are closely intermingled with areas of Conover
soils. Celina soils are gently undulating and occupy areas
adjacent to drainageways and ridges and knolls.

This association is well suited to corn, beans, small
grains, and forage crops. Fertility and available water
capacity are high. The main concern of management is
removal of excess water. Most of the acreage is used for
cash crops. Some areas are in woodland, and some are
idle.

This association has moderate to severe limitations for
nonfarm uses.

3. Miami-Conover-Brookston association

Well-drained to poorly drained, nearly level to steep,
loamy soils on till plains and moraines

This association consists of slightly undulating areas
and swells and small valleys on till plains that have dif-
ferences in elevation ranging from 3 to 10 feet and undu-
lating to hilly areas and rounded swells and concave
valleys on moraines that have differences in elevation
ranging from 10 to 70 feet. Most of the soils are gently
sloping to 1'olling Steeper soils are common on

Figure 2.—Typical landscape of rolling Miami soils in soil association 3. Erosion is a hazard if these soils are used for crops.
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rims around potholes and on short side slopes along
drainageways.

This association occupies about 24 percent of the
county. About 25 percent is made up of Miami soils, 25
percent. of Conover soils, 15 percent of Brookston soils,
and 35 percent of minor soils.

Miami soils are on rounded swells and side slopes.
They are gently sloping to steep and are well drained.
Their surface layer is dark grayish-brown loam about 8
inches thick. The subsurface layer is brown loam about 3
inches thick. The subsoil is brown light clay loam and
dark-brown and yellowish-brown clay loam. Brown heavy
loam begins at a depth of about 30 inches.

Conover soils are on flat areas, slightly rounded swells,
and short side slopes. They are nearly level to gently
sloping and are somewhat poorly drained. Their surface
layer is very dark gray loam about 9 inches thick. The
subsurface layer is brown loam about 4 inches thick. The
subsoil is light brownish-gray and pale-brown clay loam.
Light brownish-gray loam begins at a depth of about 36
inches.

Brookston soils are in swales, low concave areas, and
depressions. They are mnearly level and are poorly
drained. Their surface layer is very dark brown loam
about 13 inches thick. The subsoil is light brownish-gray
and grayish-brown clay loam. Light brownish-gray heavy
loam begins at a depth of about 42 inches.

The minor soils of this association are those of the
Celina, Kendallville, Owosso, and Boyer series. Celina
soils, which are gently sloping, are closely intermingled
with Conover soils. Kendallville and Owosso soils, which
are gently sloping to moderately steep, are closely inter-
mingled or associated with Miami soils. Boyer soils are on
lower lying benches and side slopes along major drain-
ageways.

Conover soils, Brookston soils, and the less sloping areas
of Miami soils are well suited to corn, beans, small grains,
and forage crops. Fertility and available water capacity
are high. The main concerns of management are control-
ling erosion and removal of excess water. Most of the
acreage is used for cash crops. There are some dairy
farms. A few small areas and the steeper areas of Miami
soils are used for woodland, pasture, wildlife habitat, or
recreation.

This association has slight to severe limitations for
most nonfarm uses, depending on degree of slope or
wetness.

4. Boyer-Wasepi-Spinks association

Well-drained and somewhat poorly drained, nearly level
to steep, sandy and loamy soils on outwash plains, ter-
races, and moraines

This association consists mainly of gently undulating
plains and swells and small valleys that have differences
in elevation ranging from 3 to 10 feet; gently sloping ter-
races along old glacial drainageways[(fig. 3)]; undulating
to hilly swells and valleys that have differences in eleva-
tion ranging from 3 to 80 feet; and areas of steep soils
along incised drainageways or around deep concave
depressions.

This association occupies about 11 percent of the
county. About 45 percent is made up of Boyer soils, 20
percent of Wasepi soils, 10 percent of Spinks soils, and
25 percent of minor soils.

Boyer soils are nearly level to steep and are well
drained. Their surface layer is dark grayish-brown sandy
loam or Toamy sand about 8 inches thick. The subsurface
layer is brown heavy loamy sand about 4 inches thick.
The subsoil is dark yellowish-brown light sandy loam,

Figure 3.—Typical landscape of Boyer and Spinks soils in soil association 4. Spinks soils occupy the gently sloping terraces in the
foreground, and Boyer soils occupy the higher areas in the background.
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yellowish-brown heavy sandy loam, and dark yellowish-
brown gravelly sandy clay loam. Brown, gravelly coarse
sand begins at a depth of about 32 inches.

Wasepi soils are on flat areas, slightly rounded swells,
and sides of drainageways. They are nearly level to
gently sloping and are somewhat poorly drained. Their
surface layer is very dark grayish-brown sandy loam
about 8 inches thick. The subsurface layer is grayish-
brown light sandy loam about 10 inches thick. The sub-
soil is grayish-brown gravelly light sandy clay loam and
brown sandy loam. Light brownish-gray, fine gravelly
coarse sand beging at a depth of about 33 inches.

Spinks soils are on flat areas, rounded swells, and sides
of drainageways. They are nearly level to moderately
steep and are well drained. Their surface layer is dark
grayish-brown loamy sand about 8 inches thick. The sub-
surface layer is yellowish-brown sand about 21 inches
thiek. The subsoil consists of aliernating layers of yellow
sand and dark-brown heavy loamy sand. The loamy sand
layers are 1 inch to 3 inches thick. Very pale brown sand
begins at a depth of about 44 inches.

The minor soils of this association are those of the Fox,
Sebewa, and (zilford series. Fox soils, which are gently
sloping to moderately steep, are closely intermingled with
Boyer soils on hilly uplands. Sebewa or Gilford seils are
wet and occupy swales and low concave areas.

The less sloping soils of this association are moderately
suited to corn, small grains, beans, and forage crops if
good management practices are followed. Available
water capacity is low. Fertility is low in most places. The
main concerns of management are conserving moisture
and control of soil blowing. Removal of excess water is
a concern in managing the Wasepi soils, and erosion is
a eoncern in managing the steeper Boyer and Spinks soils,
Most of the acreage of the less sloping soils i8 used for
cash crops. The feeding of beef cattle is also important
and there are some dairy farms. The steeper soils are
used for woodland or are growing up to brush. Some areas
can be used for orchards,

The less sloping areas of Boyer and Spinks soils have
few limitations for nenfarm uses. Wasepi soils have severe
limitations for many nonfarm uses because of seasonal
wetness.

Boyer and Wasepi soils are potential sources of sand
and gravel. They alse provide good foundation material
for houses, streets, and highways, if the soils are not too
steep.

5. Kibbie-Colwood-Lenawee association

Somewhat poorly drained and poorly drained, nearly
level to gently sloping, loamy soils on loke plains

This assoeciation consists of flat to slightly undulating
lake plains dissected by streams and drainageways.

This association occupies about 2 percent of the county.
About 35 percent is made up of Kibbie soils, 30 percent
of Colwood soils, 10 percent of FLenawee soils, and 25
percent of minor soils.

Kibbie soils are nearly level to gently sloping. They are
on the slightly higher parts of the landscape and on side
slopes of drainageways. They are somewhat poorly
drained. Their surface layer 18 very dark grayish-brown
loam about 8 inches thick. The subsurface layer is pale-
brown loam about 8 inches thick. The subsoil 18 grayish-

brown heavy fine sandy loam and heavy loam. Light-gray,
stratified silt loam and fine sand begin at a depth of about
26 inches.

Colwood soils are nearly level and are poorly drained.
Their surface layer is very dark brown loam about 12
inches thick. The subsoil 1s light brownish-gray heavy
loam and gray light sandy clay loam. Light-gray, strati--
fied very fine sand, fine sand, and silt loam begin at a
depth of about 38 inches.

Lenawee soils are nearly level and are poorly drained.
Their surface layer is very dark gray silt loam about 9
inches thick. The subsoil is gray heavy silt loam and
heavy silty clay loam. Gray, stratified silty clay loam and
clay loam begin at a depth of about 25 inches.

The minor soils of this association are these of the
Bervilie, Brookston, Tuscola, and Tinwood series. Ber-
ville and Brookston soils, which are nearly level, are
closely intermingled with Colwood soils. Tuscola soils on
slightly higher low mounds are closely intermingled with
Kibbie soils. Linwood soils are very poorly drained and
occupy swales and lower lying concave areas.

This association is well suited to corn, beans, small
grains, and forage crops. Fertility and available water
capacity are high. The main concern of management is
removal of excess water. Maintaining soil tilth is a cen-
cern in managing the Lenawee soils. Most of the acreage
is used for cash crops. There are some dairy farms. A few
small areas are used for woodland, pasture, or wildlife
habitat.

Most of this association has moderate to severe limita-
tions for nonfarm uses.

6. Ceresco-Cohoctah-Sloan association

Somewhat poorly drained and poorly drained, nearly
lewel, loamy soils on flood plains

This association consists of flood plains along the
Shiawassee River north of the city of Owosso and along
the Misteguay Creek and its tributaries. Many swales,
old oxbows, and depressions are in these areas. Areas of
steep soils along the edge of the flood plain, generally
parallel to the river or stream, are also present.

This association occupies about 2 percent of the county.
About 15 percent is made up of Ceresco soils, 15 percent
of Cohoctah soils, 15 percent of Sloan soils, and 55 per-
cent of minor seils,

Ceresco soils are somewhat poorly drained. They are
on slightly higher parts of the landscape. Their surface
layer is very dark gray loam about 7 inches thick. The
subsoil is dark grayish-brown fine sandy loam and dark-
brown sandy loam. Light brownish-gray light sandy loam
begins at a depth of about 34 inches.

Cohoetah soils are in swales, old oxbows, and depres-
sions. They are poorly drained. Their surface layer is very
dark grayish-brown loam about 8 inches thick. The sub-
soil is gray and grayish-brown sandy loam. Gray sandy
loam begins at a depth of about 28 inches.

Sloan soils are in old oxbows, swales, and depressions.
They are poorly drained. Their surface layer is very dark
brown loam about 12 inches thick. The subsoil is gray
and light brownish-gray loam. Light brownish-gray loam
begins at a depth of about 34 inches.

The miner soils of this association are those of the Eel,
Landes, Abscota, Brookston, Berville, Conover, and
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Miami series. Eel, Landes, and Abscota soils occupy long,
narrow, natural levees next to the Shiawassee River.
Miami soils occupy steep escarpments parallel to the
river and other streams. Brookston, Berville, and Conover
soils are nearly level and are on uplands adjacent to the
flood plain.

This association is generally poorly suited to cultivated
crops Fertility is medium or high. Available
water capacity is moderate or high. The main concerns of
management are removal of excess water and control of
flooding. Many areas are inaccessible to farm machinery,
and other areas are too small to farm. Most of the acreage
is used for woodland, pasture, hay crops, or wildlife
habitat.

This association has severe limitations for most non-
farm uses because many areas are subject to flooding
during some time of the year.

Figure 4.—Ceresco and Cohoctah soils on flood plains in soil asso-
ciation 6. Because of the flood hazard, these soils are poorly suited
to cultivated crops.

7. Carlisle-Gilford-Tawas association

Very poorly drained and poorly drained, nearly level,
mucky and loamy soils on outwash plains and in glacial
drainageways

This association consists of flat to slightly undulating
outwash plains that include old depressional glacial
drainageways, which are generally oriented in an east-
west direction.

This association occupies about 14 percent of the
county. About 30 percent is made up of Carlisle soils, 20
percent of Gilford soils, 15 percent of Tawas soils, and
35 percent of minor soils.

Carlisle soils are nearly level and very poorly drained.
Their surface layer is black muck about 8 inches thick. Tt
1s underlain by dark reddish-brown muck and mucky
peat.

Gilford soils are nearly level and poorly drained. Their
surface layer is black sandy loam about 10 inches thick.
The subsurface layer is very dark grayish-brown sandy
loam about 4 inches thick. The subsoil is light brownish-

gray fine sandy loam and grayish-brown sandy loam.
Light brownish-gray fine gravelly sand begins at a depth
of about 36 inches.

Tawas soils are nearly level and very poorly drained.
Their surface layer is black muck about 8 inches thick. It
is underlain by black muck and very dark brown mucky
peat. Gray sand begins at a depth of about 31 inches.

The minor soils of this association are those of the
Boyer, Miami, Sebewa, and Spinks series. Boyer, Miami,
and Spinks soils occupy the higher areas near uplands.
The Sebewa soils occupy swales and low concave areas.

This association is moderately suited or poorly suited
to vegetable crops, corn, and forage crops. Fertility is
low in the organic soils and medium in the Gilford soils.
Available water capacity is very high in the organic soils.
It is low in the Gilford soils. The main concerns of man-
agement are removal of excess water and controlling soil
blowing.

Most areas of Carlisle soils are used for corn, vegetable
crops, and sod production. Many areas of Gilford soils
are used for cash crops. Most areas of Tawas soils are
wooded. Some areas of this association are used for pas-
ture. The small wooded areas provide wildlife habitat.

This association has very severe limitations for nonfarm
uses.

Descriptions of the Soils

In this section the soil series and mapping units of
Shiawassee County are described. The approximate acre-
age and proportionate extent of each mapping unit are
given in

The procedure is first to describe a soil series and then
the mapping units in that series. To get full information
on any given mapping unit, one needs to read the de-
scription of the series as well as the description of the
mapping unit.

Each series description includes two descriptions of
the same typical profile of a soil of the series. The first is
a brief description, in paragraph form, which many
readers will find gives as much information as they need.
The second is a longer, more detailed description that
soil scientists, engineers, and others can use as a basis for
technical interpretations.

As explained in the section “How This Survey Was
Made,” some mapping units are miscellaneous land types
rather than soils of any given series. Made land is an
example. Such mapping units are described in this sec-
tion, along with the soil series and the mapping units.

In parentheses following the name of each mapping
unit is a symbol made up of capital and small letters and,
in some cases, a figure. This symbol identifies the map-
ping unit on the detailed soil map at the back of this
publication. At the end of each soil description are listed
the capability unit, the Michigan soil management group
in  parentheses, the woodland suitability group. and
the recreation group in which the mapping unit has
been placed. The “Guide to Mapping Units” at the back
of this publication, gives the map symbols and names of
all the mapping units, in alphabetical order; the number
of the page on which each unit is described; the symbol
for the capability unit, the woodland suitability group,
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TaBLE 1. Approzimate acreage and proportionate extent of the soils

Boil Acres | Percent Soil Acres | Percent
Algansee sandy loam____________ . __.__.___ 203 0.1 || Macomb loam, 0 to 2 percent slopes____..____ 7,420 2.1
Barry loam___ . -.- 192 .1 [l Macomb sandy loam, 2 to 6 percent slopes._.__ 4, 831 1.4
Barry stony loam_____ . ______ . ____ 148 {v) Made land_____ - 741 .2
Barry sandy loam, bedrock variant___________ g0 () Maneelona loamy sand, 0 o 2 percent slopes___ 124 {)
Belding sandy loam, ¢ to 2 percent slopes_ _ ___ 1, 326 .4 || Mancelona loamy sand, 2 to 6 pereent slopes___ 568 .2
Bervileloam_______________ ... 12, 336 3. 6 || Matherton sandy loam, 0 to 2 percent slopes.__| 3, 391 1.0
Boyer loamy sand, 0 to 2 percent slopes_._____ i, 713 -5 Il Matherion sandy loam, 2 to 6 percent slopes___| 1, 147 .3
Boyer loamy sand, 2 to 6 percent slopes_. ... 7, 180 2,1 | Matherton sandy loam, loamy substratum, ©
Boyer loamy sand, 6 to 12 percent slopes____._ 2, 680 7 to 2 pereent slopes_____ . __________.___ . 730 .2
Boyer loamy sand, 12 to 18 percent slopes__ . - 7i2 .2 || Matherton sandy ioam, loamy substratum, 2
Boyer loamy sand, 18 to 25 percent slopes____. 415 .1 to 6 percent slopes________. . ___._- 187 .1
Boyer very stony loamy sand, 2 to 6 percent Menominee loamy sand, 2 to 6 percent slopes__ 332 .1
SlOPeS .- 162 (1 Menominee loamy sand, 6 to 12 percent slopes.__ 124 ()
Boyer sandy loam, { to 2 percent slopes.. _ ______ 931 .3 || Metamora loamy sand, 0 to 2 percent slopes. _ &i1 .2
Boyer sandy loam, 2 to 6 percent slopes_______ 3, 890 1.1 {i Metamora sandy loam, 0 to 2 percent slopes__. 3, 056 .9
Boyer sandy loam, 6 to 12 percent slopes______ 1, 523 .5 {| Metamora sandy loam, 2 to 6 percent slopes_.! 4, 596 1.3
Boyer sandy loam, 12 to 18 percent slopes____. 431 .1 1| Miami loam, 2 to 6 percent slopes_.._____.__ J 1, 629 .5
Breckenridge sandy loam__________________ 1,498 .4 || Miamiloam, 2 to 6 percent slopes, moderately |
Brevort loamy sand_ .. _________________ 272 .1 eroded__ - i 3,820 11
Brookston loam.. . ____ ... 62, 318 18. 0 || Miami loam, 6 to 12 percent slopes________._ i1, 154 .3
Carlislemuek______ . .. 14, 040 4 1 || Miami loam, 6 to 12 pereent slopes, moderately |
Celina loam, 2 to 6 percent slopes___.________ 9, 055 2.6 eroded . e | 11, 565 3.3
Celina loam, 2 to 6 percent slopes, moderately Miami loam, 12 to 18 percent slopes, moderately
eroded_ .. 1,399 .4 eroded_ . e 2, 538 .8
Cerescoloam . . ... . 1, 079 .3 || Miami loam, I8 to 25 percent slopes, moder-
Cohoetah loam_____ - . ____________ 1,118 .3 ately eroded _ _____ . ____ - 584 .2
Colwoodloam ___________ . _________________ 2,718 .8 || Miami clay loam, 12 to 18 percent slopes,
Conover loam, 0 to 2 percent slopes___________ 56, 222 16. 4 severely eroded___ . ______ .. ____--- 126 )
Conover loam, 2 to 6 percent slopes_._________ 33, 817 9.8 11 Mine pits_____ . e 66 ]
Bdwardsmuek________ . ___________._____ 683 .2 || Newaygo sandy loam, 2 to 6 percent slopes____ 957 .3
Bel, Landes, and Abscota scils_____._______ 315 .1 || Otickee loamy sand, 0 to 2 percent slopes____ 1, 264 .4
Pox sandy leam, 2 to 6 pereent slopes____ 1, 150 .3 || Owosso-Miami sandy loams, 2 to 6 percent
Fox sandy loam, 6 to 12 percent slopes_____ 738 .2 slopes _ e 3, 167 .9
Fox sandy loam, 12 to 18 percent slopes__. ... _ 263 .1 || Owosso-Miami sandy loams, 6 to 12 percent
Gilford sandy leama_. . ____.. 8, 592 2.5 SIOPES . e 982 .3
Gilford stony sandy loam________ . . ________ 73 {1y Owosso-Miami sandy loams, 12 ic 18 percent
Gladwin loamy sand, 0 to 2 pereent slopes__._. 989 .3 slopes, moderately eroded________ . ____ 487 .1
Glendora sandy loam_ ______.___________.___ 357 .1 || Plainfield loamy sand, slightly acid variant, 2
Granby leamysand _ ____________________ 932 .3 to 6 percent slopes_ . ___-_- 250 .1
Gravel pits_ __ . _____. 853 .2 | Plainfield loamy sand, slightly acid variant, 6 to
Toseo loamy sand, 0 to 2 percent slopes._______| 1,899 .7 12 percent S1OPes. . - o oo e 105 Q]
Iosco stony loamy sand, 0 to 2 percent slopes__ __ 48 (1) Richter loamy fine sand, 0 to 2 percent slopes. __ 316 .1
Iosco loamy sand, deep variant______________ 1, 106 .3 Sebewa loam______ .. a_.. 7,144 2.1
Kendallville sandy loam, 2 to 6 percent slopes__| 3, 384 1.0 || Shoals loam_______ o oeo—a- 304 -1
Kendaliville sandy loam, 2 to 6 percent slopes, Sloan loam__ oo 1, 047 .3
moderately eroded________ . _______________ 422 . 1 || Spinks loamy sand, 0 to 2 percent slopes_.____ 384 .1
Kendallville sandy loam, € to 12 percent slopes__ 817 . 2 || Spinks loamy sand, 2 to 6 percent slopes_____. 2,927 .9
Kendallville sandy loam, 6 to 12 percent slopes, Spinks loamy sand, 6 to 12 percent slopes_____ 1, 167 .3
moderately eroded_________ .. ____.________ 681 . 2 || Spinks loamy sand, 12 to 18 percent slopes. _-_ 311 .1
Kibbie loam, 0 to 2 percent slopes..__________ 2, 496 Tl Tawas muek__ oo 6, 301 1.8
Kibbie loam, 2 to 6 percent slopes____________ 855 .2 | Tuscola loam, 2 to 6 percent slopes_ .- __.__ 1,173 .3
Lapeer sandy loam, 2 to 6 percent slopes______ 316 1 || WallkiM doam . ___ - 70 O]
Lapeer sandy loam, 6 to 12 percent slopes, mod- Wasepi sandy loam, 0 to 2 percent slopes_____. 5, 738 1.7
eratelyeroded__________________________._ 200 .1 || Wasepi sandy loam, 2 to 6 percent slopes__.___ 3, 141 -5
Lenawee silt loam _______________________.__ 719 .2 Miscellaneocus, built-up areas, and lakes___; 9, 141 2.7
Linwood muek _ . ____ . ___.________ 4, 035 12
Locke sandy loam, 0 to 2 percent slopes______._ 153 Q] Tobal o _ -l 345, 600 100. 0
Lacke sandy loam, 2 to 6 percent slopes_______ 140 m

! Less than 0.05 percent.

and the recreation group for each mapping unit; and the
page where the description of each group can be found.
Technical terms used in describing the soils are defined

in the Glossary.

Abscota Series

The Abscota series consists of well-drained, nearly level
soils on flood plains of the major streams in the county.
These soils formed in sandy, water-laid material. The

native vegetation consisted mainly of elm, red maple,
black ash, and aspen. In this county, Abscota solls are
mapped with Eel and Landes seils in an undifferentiated

group.

In a representative profile the surface layer 1s dark
grayish-brown sandy loam about 10 inches thick. The
underlying material is dark yellowish-brown and brown
loamy sand to a depth of about 40 inches. Below this, 1t

is very pale brown sand.

Permesbility is rapid, the available water capacity is



8 SOIL SURVEY

low, and fertility is low. Flooding seldom occurs after
May. Surface runoff is slow.

Abscota soils are moderately well suited to woodland,
forage crops, and pasture. They are well suited to open-
land wildlife habitat, Limitations for most nonfarm uses
are moderate to severe.

Most areas of these soils are used for woodland. Small
areas are used for crops or pasture.

Representative profile of Abscota sandy leam from an
area of Eel, Landes, and Abscota soils:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) sandy
loam; weak, fine, granular strueture; friable; neu-
tral; abrupt; smooth boundary,

C1—10 to 27 inches, dark yellowish-brown (10YR 4/4)
loamy sand; weak, fine, subanguiar blocky structure ;
very friable; mildly alkaline; clear, wavy boundary.

C2—27 to 40 ineches, brown (10YR 5/3) leamy sand; singile
grain; loose; neutral; elear, wavy boundary.

C3—40 to 60 inches, very pale brown (10YR 7/8) sand; few,
fine, distinct, brownish-yellow (10YR 6/8) mottles;
single grain ; loose ; mildly alkaline.

The A horizon is dark grayish brown (10YR 4/2) or dark
gray (10YR 4/1) and is 2 to 6 inches thick in uncultivated
areas and 7 to 10 inches thick in cultivated areas, It is neu-
tral or slightly acid. The C1 horizon is dark yellowish brown
{10YR 4/4) or yellowish brown (10YR 5/4 or 5/6) and is
mildly alkaline or neutral, The €2 horizon is brown (10YR
5/3) or light yellowish-brown (10YR 6/4) loamy sand or
sand and is neutral or mildly alkaline. The (8 horizen has
brownish-yellow (10YR 6/6 or 6/8) or yellowish-brown
(10YR 5/4, 5/6, or 5/8) mottles. It ig mildly alkaline and
has slight effervescence below a depth of 36 inches in a few
profiles. SBtrata of gravelly sand less than 4 inches thieck are
below the A horizon in a few profiles.

Abscota soils formed in the same kind of material as
Algansee and Glendora soils, They lack the motiles immedi-
ately beneath the Ap horizon that are in the Algansee and
Glendora soils. They are similar to Plainfield soils, slightly
acid variant, but they have finer texture in the upper part
of the profile. They are mapped in an undifferentiated group
with Eel and Landes soils, but they are dominantly coarser
textured in the subhorizons than these soils.

Algansee Series

The Algansee series consists of somewhat poorly
drained, nearly level soils on flood plains of the major
streams and rivers. These soils formed in sandy, water-
laid material. The native vegetation consists of soft
maple, elm, swamp oak, and aspen.

In a representative profile the surface layer is very
dark grayish-brown sandy loam about 10 inches thick.
The underlying material, to a depth of about 27 inches,
1s grayish-brown loamy sand mottled with yellowish
brown. Below this is grayish-brewn sand mottled with
yellowish brown.

Permeability is rapid, available water capacity is low,
and fertility is low. Flooding is likely in spring and after
prolonged rain. Surface runoff is slow.

Algansee soils are very poorly snited to farming. They
are well suited to openland wildlife habitat. Limitations
for many nonfarm uses are severe. The soils are generally
poorly suited to woodland.

Most areas of these soils are wooded or are in unim-
proved pasture. A few areas are used for crops.

Representative profile of Algansee sandy loam:

Ap—0 to 10 inches, very dark grayish-brown (IOYR 3/2)

sandy loam; weak, fine, granular structure; friable;
slightly acid; abrupt, smooth boundary.

C1—10 to 27 inches, grayish-brown (10YR 5/2) loamy sand;
few, fine, distinet, yellowish-brown (10YR 5/4)
mottles; single grain; loogse; neutral; gradual, wavy
boundary.

C2—27 to 60 inches, grayish-brown (10YR 5/2) sand; com-
mon, medium, distinet, yellowish-brown (10YR
5/6) mottles; single grain; loose; miidly alkaline.

The selum is neutral or slightly acid. The A horizon is very
dark grayish brown (10YR 3/2) or very dark gray (10YR
4/1) and is 8 to 10 inches thick. Thin layers of fine gravelly
sand or fine gravelly loamy sand are in the C1 horizon of a
few profiles, The C2 horizon is gravelly sand in a few pro-
files. In a few profiles the C horizon hag slight effervescence
at a depth below 45 inches.

The matrix colors in the subhorizons of these soils are more
grayish than is defined as the range for the series, but this
difference does not alter the usefulness and behavior of these
soils,

Algansee solls formed in the same kind of material as
Abscota and Glendora soils. They have mottles immediately
beneath the Ap horizon that are lacking in Abscota soils,
and they are dominantly less gray in the subhorizons than
Glendora soils. Algansee soils are similar to Shoals soils in
drainage but are coarser textured throughout the profile than
those soils.

Algansee sandy leam (0 to 2 percent slopes) (Ah)l.—
This soil is on flood plains of the major streams. The areas
are small to medinm in size and are irregular in shape.

Included in mapping are a few small areas that have a
loam surface layer. Also included are a few small areas of
poorly drained Glendora soils at slightly lower elevations.

This soil s flooded in spring and occasionally during
the growing season. Permeability is rapid, the available
water capacity is low, and fertility is low. Removing
excess water and controlling flooding are the main con-
cerns of management, but improving fertility, conserving
moisture, and preventing frost damage are also impor-
tant.

Most areas of this soil are used for woodland or pas-
ture. A few areas are used for crops. This soil is very
poorly suited to farming, but it is suited to pasture. Tt has
severe limitations for most recreational and urban devel-
opments. Capability unit VITIw-1 (L-4¢) ; woodland sunita-
bility group O; recreation group 6.

Barry Series

The Barry series consists of poorly drained, nearly
level soils in depressional areas on till plains. These soils
formed in sandy loam glacial till. The native vegetation
consists of elm, ash, and aspen.

In a representative profile the surface layer is very
dark gray loam about 10 inches thick. The upper 6
inches of the subsoil is gray, friable loam motiled with
vellowish brown. The next 9 inches is grayish-brown,
firm heavy Joam moitled with yellowish brown. The
lower 11 inches is gray, firm sandy clay loam mottled
with yellowish-brown. The underlying material, begin-
ning at a depth of about 36 inches, is brown sandy loam
mottled with gray.

Permeability is moderate, the available water capacity
is moderate, and fertility i1s medium. Surface runoff is
very slow or ponded.

Barry soils are moderately well suited to farming if
the excess water is removed. They are well suited to wet-
land wildlife habitat. Limitations for most nenfarm uses
are severe, The soils are generally poorly suited to wood-
land.
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Most areas of these seils are small and remain in wood-
land, or are cultivated along with larger arveas of other
solls.

Representative profile of Barry loam:

Ap—90 to 10 inches, very dark gray (10YR 3/1) loam; mod-
erate, medinm, granular structure; friable; less than
5 percent coarse fragments; mildly alkaline; abrupt,
smooth boundary.

B2itg-—10 to 16 inches, gray (10YR 5/1) loam; few, fine,
distinct, yellowish-brown (10YR 5/8) mottles; mod-
erate, medium, subangular blocky structure; friable;
very dark brown {(10YR 2/2) ciay-organic films on
surfaces of peds; less than 5 percent coarse frag-
mentg; mildly alkaline; gradual, wavy boundary.

B22tg—16 to 25 inches, grayish-brown (10YR 5/2) heavy
loam; common, fine, distinet, yellowish-brown
(1I0YR 5/8) motiles; moderaie, medium, subangular
blecky structure; firm; clay films on surfaces of
peds; less than 5 perceni coarse fragments; mildly
alkaline ; gradual, wavy boundary.

B23tg—25 to 36 inches, gray (10YR 5/1) sandy clay loam;
few, fine, distinet, ryellowish-brown (10YR 5/8)
mottles; moderate, medium, subangular blocky
strueture; firm; clay films on surfaces of peds; 15
percent coarse fragments; mildly alkaline; abrupt,
wavy boundary,

C—36 to 60 inches, brown (10YR 5/3) sandy loam; few,
fine, faini, gray (10YR 5/1) mottles; massive; fri-
able; 15 percent coarse fragments; mildly alkaline;
slight effervescence.

The solum ranges from 24 fo 40 inches in thickress and
is slightly acid to mildly alkaline throughout. The Ap horizon
is very dark brown (iQ0YR 2/2) or very dark gray (10YR
3/1) and ranges from 10 to 18 incheg in thickness. The B
horizon is dark grayish brown (10YR 4/2), light brownish
gray {10YR 6/2), grayish brown (10YR 5/2), or gray {10YR
5/1). The B2ig horizon is lcam or sandy loam. The B22tg
and B23ig horizons are heavy sandy loam, sardy clay loam,
or loam. The € horizon is gray (10YR 5/1), grayish brown
{(10YR 5/2), or brown (10YR 5/3), It is loamy sand in a
few profiles. The C horizon is miidly alkaline or moderately
alkaline and has slight effervescence.

Barry soils formed in the same kind of material as Lapeer
and Locke soils. They have moitles in the B horizon, which
are lacking in Lapeer soils, anrd have a darker colored A
horizon than those soils. They have a thicker, dark-colored
A horizen than Locke soils. They have drainage similar to
that of the bedrock variant of Barry soils, and to Berviile,
Brookston, and Gilford soils. Barry soils differ from Barry
soils, bedrock variant, in lacking bedroek at a depth of less
than 40 inches. They lack the gravelly texture that is in all
or part of the Bt horizon of Berville soils. Barry soiis have
more sand separates throughout the profile than Brookston
soils, They lack the gravelly sand material ihat is in the C
horizon of Gilford seils.

Barry loam (0 to 2 percent slopes) {Ba).—This soil is
in depressions and drainageways. The areas are small in
size and irregular in shape. This soil has the profile de-
scribed as representative of the series. Included in map-
ping are a few small areas of poorly drained Sebewn soil.

Surface runoff is very slow or ponded. Removal of ex-
cess water is the major concern of management.

Most areas of this soil are small and remain in wood-
Iand or are cultrvated aleng with large areas of other
soils. This soil 15 well suited to farming if excess water is
removed. Tt has severe limitations for recreational and
urban developments. Capability unit 1Iw-6 (3¢); wood-
land suitability group W; recreation group 4.

Barry stony loam (0 to 2 percent slopes) {Bc).—This
soil is in depressions. The areas are small in size and
irregular in shape. Stones, 10 to 20 inches in diameter
and 30 to 100 feet apart, are on the surface or in the sur-
face layer. Many cobblestones, 3 to 6 inches in diameter,

are beneath the surface layer, at a depth of 10 to 12
inches. Included in mapping are a few small areas of the
somewhat poorly drained Locke soil.

Surface runoff is very slow or ponded. Removal of
stones and excess water are the major concerns of man-
agement.

Most areas of this soil are small and are used for pas-
ture or hay. This soil is well suited to farming if excess
water and stones are removed. It has severe limitations
for recreational and urban developments. Capability unit
IIw-6 (3c); woodland suitability group W; recreation
group 4.

Barry Series, Bedrock Variant

The Barry series, bedrock variant, consists of poorly
drained, nearly level soils on till plains. These soils
formed in sandy loam glacial till and are underlain by
sandstone bedrock at a depth of 24 to 40 inches. The
native vegetation consisted of elm, ash, and aspen.

In a representative profile the surface layer is very dark
gray sandy loam in the upper 8 inches and very dark
grayish-brown sandy loam in the lower 3 inches. The
subsoil, about 27 inches thick, is gray, friable sandy ioam
mottled with strong brown. The underlying material,
beginning at a depth of about 38 inches, is sandstone
bedrock.

Permeability is moderately rapid above the bedrock.
The available water capacity is low, and fertility 1s
medinm. Surface runoff 1s very slow or ponded.

Barry soils, bedrock variant, are moderately suited to
farming if excess water is removed. They are well suited
to wetland wildlife habitat. Limitations for nonfarm uses
are severe. These soils ave poorly suited to woodland.

Most areas of these soils are idle or are in woodland. A
few small arveas are used for crops ar pasture.

Representative profile of Barry sandy loam, bedrock
variant:

Ap—0 to 8 inches, very dark gray (10YR 3/1) sandy loam;
meoderate, fine, granular strueture; friable; lesg than
5 percent eparse fragments; mediam acid; abrupt,
smooth boundary,

A12—8 to 11 inches, very dark grayish-brown (10YR 3/2)
sandy loam; moderate, coarse, granular structure;
friable; less than 5 percent coarse fragments;
slightly acid ; clear, wavy boundary.

Bg—11 to 3% inches, gray (10YR 6/1) sandy leam; common,
medivm, distinet, strong-brown (7.5YR 5/8) mot-
tles: weak, medinm, subangular blocky structure;
friable; very dark brown (10YR 2/2) clay-organic
filmg on surfaces of peds in upper part; 5 pereent
coarse fragmenis in upper 23 inches; 15 percent
sandstone fragments in the lower 4 inches; slightly
aeid ; gradual, wavy boundary.

ITR—38 inches -}-, sandstone bedrock.

The solum ranges from 30 to 40 inches in thickness and
is medium acid or slightly acid throughout. The A horizon is
black (10YR 2/1), very dark brown (10¥YR 2/2), very dark
gray (I0YR 3/1), or very dark grayish brown (10YR 3/2)
and is 10 to 12 inches thick, The B horizon iz sandy loam,
fine sandy loam, or sandy ¢iay loam.

Barry soiis, bedrock variant, have drainage similar to ihat
of the Barry, Berville, and Brookston soils. They formed in
the same kind of material as Locke soils. They differ from all
these soils in havipg bedrock at a depth of less than 40
inches.

Barry sandy leam, bedrock variant (0 to 2 percent
slopes) {Bbl,—This soil is on broad flats and swales border-
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ing natural drainageways. The areas are small to medium
in size and irregular in shape.

Included with this soil in mapping are small areas of
somewhat poorly drained soils and a few areas where the
depth to bedrock is as much as 48 inches. Also included
s;re some areas where cobblestones are in the surface
ayer.

Surface runoff is very slow or ponded. The main con-
certn of management 1s removal of excess water.

Most areas of this soil are in woodland or are idle. A
few areas are cultivated. In many areas the shallowness
to bedrock interferes with the installation of artificial
drainage. This soil is moderately well suited to farming
if excess water is removed. It has severe to very severe
limitations for recreational and urban developments.
Capability unit IIw-6 (3/Rec); woodland suitability
group W ; recreation group 4.

Belding Series

The Belding series consists of somewhat poorly
drained, nearly level soils on till plains. These soils
formed insandy loam material, 18 to 42 inches thick, and
the underlying loam glacial till. The native vegetation
consisted mainly of elm, ash, hickory, and basswood.

In a representative profile the surface layer is very
dark gray sandy loam about, 9 inches thick. The upper 9
inches of the subsoil is dark-brown, very friable light
sandy loam mottled with brownish yellow. The next 8
inches 1s pale-brown, very friable heavy loam sand mot-
tled with brownish yellow. The lower 10 inches is pale-
brown, firm light clay loam mottled with dark yellowish
brown. The underlying material, beginning at a depth of
about, 36 inches, is light brownish-gray heavy loam mot-
tled with yellowish brown.

Permeability is moderately rapid in the upper part of
the subsoil and moderately slow in the lower part and in
the underlying material. The available water capacity is
moderate, and fertility is medium. Surface runoff is siow.
_ Belding soils are well suited to farming if excess water
1s removed. They are well suited to openland wildlife
habitat and are moderately well suited to wetland wild-
life habitat, Lamitations for nonfarm uses are moderate
to severe. Belding soils are moderately to poorly suited
to woodland.

Most areas of these soils are used for crops. A few areas
are used for pasture or are wooded.

Representative profile of Belding sandy loam:

Ap—0 to 9 inches, very dark gray (10YR 3/1) sandy loam;
weak, fine, granular structure: friable; less than 1
percent coarse fragments; slightly acid; abrupt,
smooth boundary.

Bir—9 to 18 inches, dark-brown (7.5YR 4/4) light sandy
loam; few, fine, distinct, brownish-yellow (10YR
6/8) mottles; very weak, coarse, granular structure;
very friable; less than 1 percent coarse fragments;
slightly acid; abrupt, wavy boundary.

A’2—18 to 26 inches, pale-brown (10YR 6/3) heavy loamy
sand; many, fine, distinct, brownish-yellow {10YR
6/8) mottles; very weak, medium, sobangular
blocky structure; very friable; less than 1 percent
coarse fragments; medium acid; clear, irreguolar
boundary,

IIB't—26 to 36 inches, pale-brown (10YR 6/3) light clay
loam; many, fine, distinet, dark yellowish-brown
(10YR 4/4) mottles; moderate, medium, subangu-
lar blocky structure; firm: clay films on surfaces of
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peds; 5 percent coarse fragments; nmeutral; abrupt,
wavy boundary.

IIC—386 to 60 inches, light brownish-gray (2.5Y €/2) heavy
loam; many, medivm, distinet, yellowish-brown
(10YR 5/6) mottles; massive; firm; 5 percent coarse
fragments; mildly alkaline; slight effervescence,

The solum ranges from 18 to 42 inches in thickpess and
is medium acid to mildly alkaline throughout. The Al hori-
zon, where present, is very dark gray (10YR 8/1) or very
dark brown (10YR 2/2) and is 2 to 4 inches thick. The A’2
horizon, where present, is gray (10YR 5/1) or grayish brown
(10YR 5/2) and is 1 to 3 inches thick, The IIB’t horizon is
sandy clay loam, light clay loam, or heavy loam. The IIC
horizon is mildly alkaline or moderately alkaline and has
slight effervescence.

The average annual temperature of these soils iz a few de-
grees warmer than is defined as the range for the series, but
this difference doeg not alter the usefulness and behavior of
these soils,

Belding soils formed in the same kind of material as
Breckenridge soils. They are less vellowish or grayish in the
B horizon than Breckenridge soils. Belding soils are similar
to Richter soils, but they lack the stratified soil material that
is in the C horizon of Richter soils. Belding soils in most
areas are near Conover and losco soils, They have a eoarser
texture in the upper part of the profile than Conover soils.
They dominantly have a finer texture in the upper part of
the golum than Iosco soils.

Belding sandy loam, 0 to 2 perecent slopes {BeAl.—
This soil is on broad flats near beach ridges. The areas
are small to medium in size and are irregular in shape.

Included with this soil in mapping are small areas that
have a loam surface layer or are gently sloping. Also
included in depressions and drainageways are small areas
of Breckenridge soils, which are poorly drained.

Surface runoff is slow. Removal of excess water is the
major concern of management.

Most areas of this soil are used for crops. A few areas
are used for pasture or are wooded. This soil is well suited
to farming if excess water is removed. Tt has moderate
to severe Imitations for recreational and urban develop-
ments. Capability unit TIw-8 (3/2b) ; woodland suitabil-
1ty group G ; recreation group 3.

Berville Series

The Berville series consists of poorly drained, nearly
level soils in depressions and drainageways on till plains
and moraines. These soils formed in loamy and gravelly
loamy material. The native vegetation consisted mainly
of elm, ash, maple, and swamp white oak.

In a representative profile the surface layer is very dark
brown loam about 10 inches thick. The upper 5 inches of
the subsoil is light brownish-gray, friable loam mottled
with yellowish brown. The next 13 inches is light brown-
ish-gray, firm gravelly sandy clay loam mottled with
brownish yellow. The lower 9 inches is grayish-brown,
firm gravelly light elay loam mottled with yellowish
brown. The underlying material, beginning at a depth of
about 37 inches, is brown light clay loam mottled with
light gray.

Permeabtlity is moderately slow, the available water
capacity is high, and fertility is high. Surface runoff is
very slow or ponded.

Berville soils are well suited to farming if excess water
is removed. They are well suited to wetland wildlife
habitat. Limitations for nonfarm uses are severe. These
soils are poorly suited to woodland.
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Most areas of these soils are used for crops. Corn and
forage are the main crops. A few areas are used for pas-
ture or are wooded,

Representative profile of Berville loam:

Ap—0 to 10 inches, very dark brown (10YR 2/2) loam;
weak, medium, granular structare; friable; less than
5 percent coarse fragments; slightly acid; abrupt,
smooth boundary.

B21tg—10 to 15 inches, light brownish-gray (10YR €/2)
loam; few, fine, distinct, yellowish-brown (10YR
5/6) mottles; weak, fine, subangular blocky struc-
ture; friable; very dark brown (10YR 2/2) clay-
orgarie films on surfaces of peds; less than § percent
coarse fragments; neutral; gradual, wavy boundary.

B22tg—15 to 28 inches, light brownish-gray (10YR 6/2)
gravelly sandy clay loam; common, medium, dis-
tinct, brownish-yellow {(10YR 6/8) mottles; moder-
ate, medium, subangular blocky structure; firm; clay
films on surfaces of peds; 25 percent coarse frag-
ments; mildly alkaline; gradual, wavy boundary.

B23tg—28 to 37 inches, grayish-brown (10YR 5/2) gravelly
light clay loam; common, medivm, distinct, yellow-
ish-brown (10YR 5/6) motiles; moderate, medium,
subangular blocky structure; firm; clay films on sur-
faces of peds; 25 percent coarse fragments; mildly
alkaline ; abrupt, wavy boundary.

IIC—87 to 60 inches, brown (10YR 5/3) light clay leam;
many, mediam, distinct, light-gray (10YR 7/1)
mottles; very weak, coarse, snbangular blocky strue-
ture; firm; § percent coarse fragments; mildly alka-
line; slight effervescence.

The selum ranges from i8 to 42 inches in thickness and is
slighitly acid to mederately alkaline throughout. The A hori-
zon is black (10YR 2/1), very dark brewn (10YR 2/2), or
very dark gray (10YR 3/1) and is 10 to 13 inches thick. The
B heorizon is gray (10YR 5/1), light brewnish gray (10YR
6/2), grayish brown (10YR 5/2), or dark gray (10YR 4/1).
It is loam, sandy clay loam, or light clay loam, or gravelly
analogs of these textures., The IIC horizon is gray (10YR
5/1), brown (10YR 5/3), or grayish brown (I0YR 5/2) and
is light clay loam er loam. It is mildly alkaline or moderately
alkaline and has slight to strong effervescence.

Berville soils formed in the same kind of material as Ken-
daliville and Macomb soils, They have mottles in the B
horizon that are lacking in Kendallville scils. They have a
thicker, darker colored Ap or Al horizon than Macomb
soils. Berville soils have drainage similar to that of the Barry
s0ils, bedrock variant, and to Barry and Brookston soils. They
are deeper to bedrock than Rarry soils, bedrock variant.
They bave gravelly layers in the Bt horizon, which are lack-
ing in Barry and Brookston soils.

Berville loam (0 to 2 percent slopes) (8h).—This soil is
in depressions, swales, and drainageways, The areas are
small to large in size and irregular in shape.

Included with this soil in mapping are small areas of
somewhat poorly drained Macomb soils, in higher lying
areas, and areas of Richter soils, mainly along drainage-
ways. Also ineclnded are a few areas of poorly drained
Sebewa soils.

Surface runoff is very slow or ponded. Permeability is
moderately slow. The major concern of management is
removal of excess water.

Most areas of this soil are used for erops. This soil is
well suited to farming if excess water is removed. It has
severe limitations for recreational and urban develop-
ments. Capability unit IIw-4 (3/2c) ; woodland suitability
group P; recreation group 4.

Boyer Series

The Boyer series consists of well-drained, nearly level
to gently sloping soils on outwash plains and gently

sloping to steep soils on moraines. These soils formed in
sandy loam or loamy sand material, 24 to 42 inches thick,
over gravelly sand. The native vegetation consisted
mainly of eak, hickory, and maple.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 8 inches thick. The sub-
surface layer is brown heavy loamy sand about 4 inches
thick. The upper 5 inches of the subsoil is dark yellowish-
brown, very friable light sandy loam. The middle 9 inches
is yellowish-brown, friable heavy sandy loam. The lower
6 inches is dark yellowish-brown, firm gravelly sandy
clay loam. The underlying material, beginning at a depth
of about 32 inches, is brown gravelly coarse sand.

Permeability is moderately rapid, and the available
water capacity is low. Fertility is low for the loamy sand
phases and medium for the sandy loam phases.

The less sloping Boyer soils are moderately well suited
to farming. They are well suited to openland and wood-
land wildlife habitat. Limitations for nonfarm uses are
few on less sloping soils. These soils are well suited to
pines and moderately well suited to hardwoods.

Most areas of the nearly level to sloping soils are used
for crops. Many areas of the steeper scils have been
farmed in the past but are now idle or are in brush and
trees. The steepest soils remain in woodland.

Representative profile of a Boyer sandy leoam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, medium, granular strueture; friable;
less than 5 percent gravel; slightly acid; abrupt,
smooth boundary.

A2—8 to 12 inches, brown (10YR 5/3) heavy loamy sand;
weak, coarse, granular structure; very friable; less
than 5 pereent gravel; slightly acid; clear, wavy
boundary.

B1—12 to 17 inches, dark yellowish-brown (10YR 4/4) light
sandy loam; weak, fine, subangular blocky strue-
tare; very friable; § percent gravel; mediom acid;
cleay, wavy boundary.

B2it—17 to 28 inches, yellowish-brown (10YR 5/8) heavy
sandy loam; weak, medium, subangular blocky
structure ; friable; clay films on surfaces of peds; 156
percent fine gravel; slightly acid; gradual, wavy
boundary.

B22t—26 to 32 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy clay loam: weak, coarse, subangular
blocky structure; firm; ¢lay films on surfaces of
peds; 25 percent gravel; neutral; abrupt, irregular
boundary.

1IC-—32 to 60 inches, brown (10YR 5/3) gravelly coarge
sand ; single grain; loose; 30 percent gravel; mildly
alkaline ; slight effervescence.

The solum ranges from 24 to 40 inches in thickness, It is
medium acid to slightly acid above the B22t horizon, The
B22t horizon ranges from slighily acid to mildly alkelime.
The Ap horizen is dark grayish brown (10YR 4/2) or brown
{10YR 5/8) and is 7 to 10} inches thick. The Bl and B2lt
horizons are loamy sand or sandy leam. The IIC herizon is
sand or coarse sand or is gravelly or very gravelly analogs of
these textures. It is mildly alkaline or mederaiely alkaline
and has slight or strong effervescence.

Boyer soils formed in the same kind of material as Gilford
and Wasepi solls. They lack the mottles in the solum that are
typical of Qilford and Wasepi soils, and they have a thinner
or lighter eolored A horizon than those seils. Boyer soils have
drainage similar to that of the Fox, Lapeer, and Spinks seils.
They have a lower content of clay in the Bt horizon than Fox
soils. They have a coarser texture and average more coarse
fragments in the C horizon than Lapeer soils. They have a finer
texture in the solum than Spinks soils in herizons of similar
horizen designation.
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Boyer loamy sand, 0 to 2 percent slopes (BmA).—This
soil is adjacent to more sloping Boyer soils. The areas are
medium to large in size and irregular in shape. This soil
has a profile similar to the one described as representa-
tive of the series, except that it has a coarser texture.
Incladed with this soil in mapping are the poorly drained
Gilford soils in small depressions.

Surface runoff is slow. The hazard of soil blowing is
severe 1f the surface is exposed. The available water
capacity is low, and fertility is low. The main concerns
of management are control of soil blowing, conserving
moisture, and improving and maintaining fertility and
organic-matter content.

Most areas of this soil are used for crops. A few areas
are in second-growth woodland. This soil is moderately
suited to farming. Tt has slight limitations for most recre-
ational and urban developments. Capability unit TITs-4
(4a) ; woodland suitability group C; recreation group 1.

Boyer loamy sand, 2 to 6 percent slopes [BmB}.— This
soil is on knells and ridges. The areas are small to large
in size and irregular in shape. This soil has a profile simi-
lar to the one described as representative of the series,
except that it has a coarser texture. Slopes are less than
100 feet long.

Included with this soil in mapping are small areas of
the somewhat poorly drained Wasepi and poorly drained
Gilford soils. Also included are a few small eroded areas
where the slope is 4 to 6 percent. These eroded areas
have lost as much as 6 inches of the original surface
layer and are browner than the uneroded soils.

Surface runoff is slow. The hazard of soil blowing is
severe 1f the surface is exposed. The available water
capacity is low, and fertility is low. The main concerns
of management are conserving moisture, control of soil
blowing, and improving and maintaining organic-matter
content.

Most areas of this soil are used for crops. This soil is
moderately suited to farming. Tt has slight limitations for
most recreational and urban developments. Capability
unit 11Is-4 (4a); woodland suitability group C; recrea-
tion group 1.

Boyer loamy sand, 6 to 12 percent slopes (8mC).—This
soil 1s on moraines. The areas are small to medium in
size and irregular in shape. This soil has a profile similar
to the one described as representative of the series, except
that it has a coarser texture. Slopes are less than 100 feet
long. Cobblestones and gravel are on the surface in some
areas but do not interfere with tillage.

Included with this soil in mapping are a few small
areas of the poorly drained Gilford soils in depressions
and narrow drainageways. Also inclnded are small eroded
areas that have lost as much as 8 inches of the original
surface layer through erosion. The soils in these eroded
areas are less productive, have less organic matter, and
are browner than the uneroded soils.

Surface runoff is slow to medium, and the hazard of
erosion is moderate to severe. The available water capac-
ity is low, and fertility is low. The main concerns of
management are controlling erosion, conserving soil
moisture, and improving and maintaining fertility and
organic-matter content.

Most areas of this soil are used for row crops. A few
areas are used for hay. Other areas are used for perma-

nent pasture or are in second-growth woodland. This soil
is moderately suited to small grain and forage crops. Tt
has moderate limitations for most recreational and urban
developments. Capability unit ITTe-9 (4a); woedland
suitability group C; recreation group 1.

Boyer loamy sand, 12 to 18 percent slopes (BmD).—
This soil is on moraines. The areas are small to medium
in size and irregular in shape. This soil has a profile simi-
lar to the one described as representative of the series,
except that it has a coarser fexture. Because these soils
are steeper and runoff is greater, this soil is more droughty
than less sloping soils of this series. Becanse about 6
inches of the original surface layer has been lost through
erosion, the present surface layer is browner.

Included with this soil in mapping are small severely
eroded areas on side slopes and small areas of the poorly
drained Gilford soils in small depressions and narrow
drainageways.

Surface runoff is medium to rapid, and the hazard of
erosion is severe. The available water capacity is low, and
fertility is low., The main concerns of management are
controlling erosion and conserving moisture., Implement-
ing conservation practices is difficult because of the many
short complex slopes,

Most areas of this soil have been farmed, but they are
now used for pasture or hay. This soil is poorly suited to
row ecrops and moderately suited to small grains and
forage crops. It has severe limitations for most recrea-
tional and urban developments. Capability unit IVe-9
{(4a) ; woodland suitability group C; recreation group 1.

Boyer loamy sand, 18 to 25 percent slopes {BmE).—This
soil is near drainageways or long narrow breaks along
flood plains. The areas are small m size and irregular in
shape. This soil has a profile similar to the one deseribed
as representative of the series, except that it has coarser
texture.

Inchuded with this seil in mapping are a few small
areas of Fox soils. Also included are a few small areas
where slopes are 25 to 40 percent or where small, severely
eroded areas oceur on the side slopes.

Surface runoff is rapid, and the hazard of erosion is
severe. The available water capacity is low, and fertility
is low. The main concerns of management are controlling
erosion and conserving moisture.

Most areas of this soil are not cultivated. This soil is
not suited to row crops and small grains because it is
steep and the hazard of erosion is severe. This soil is
moderately well suited to pasture and forage crops. Over-
grazing of pasture results in gullies and sheet erosion in
places. This soil has severe limitations for recreational
and urban developments. Capability unit VIe-2 (4a);
woodland suitability group C; recreation group 1.

Boyer very stony loamy sand, 2 to 6 percent slopes
{BoB).—This soil is on knolls, ridges, and low mounds. The
areas are small in size and irregular in shape. This soil
has a profile similar to the one deseribed as representative
of the series, except that the surface layer and subsurface
layer have a coarser texture. Stones, 10 to 20 inches in
diameter and 5 to 30 feet apart, are on the surface or in
the surface layer. Many cobblestones, 3 to 6 inches in
diameter, are below the surface layer, at a depth of 10 to
12 inches. Included with this seil in mapping are a few
small areas of (zilford stony sandy loam in depressions.
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Surface runoff is slow. The available water capacity is
low, and fertility is low, The main concerns of manage-
ment are controlling erosion, removing stones, and con-
serving moisture.

Most areas of this soil are used for pasture. A few
areas remain wooded. Sufficient stones are present to
make tillage of intertilled crops impractical. This soil is
poorly suited to row crops. It has moderate to severe
limitations for recreational and urban developments.
Capability unit VIe-2 (4a); woodland suitability group
C; recreation group 1.

Boyer sandy loam, 0 to 2 percent slopes {BrA).—This
soil is on ontwash plains. The areas are small to large in
size and irregular in shape. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas of
the poorly drained Gilford soils in drainageways and
depressions. Some of these included areas are covered by
4 to 6 inches of sandy overwash material.

Surface runoff is slow, and the hazard of soil blowing
is moderate if large areas of the surface are exposed. The
available water capacity is low, and fertility is medium.
The main concern of management is conserving meisture.

Most areas of this soil are cultivated. A few areas are
in second-growth woodland. This soil is moderately
suited to farming. It has slight limitations for recrea-
tional and urban developments. Capability unit ITIs-4
(4a) ; woodland suitability group C; recreation group 1.

Boyer sandy loam, 2 to 6 percent slopes (BrB).—This
soil is on knolls and ridges. The areas are small to large
in size and irregular in shape. Slopes are less than 100
feet long.

Ineluded with this soil in mapping are a few small
areas of the poorly drained Gilford seils or the somewhat
poorly drained Wasepi soils. Also included are a few
eroded areas where the slope is 4 to 6 percent. These
areas have lost as much as 6 1nches of the original surface
layer and are browner than the uneroded soils.

Surface runoff is slow to medium, and the hazard of
soil blowing is moderate if large aveas of the surface are
exposed. The available water capacity is low, and fertil-
ity is medium. The main concern of management is con-
serving moisture.

Most areas of this soil are cultivated. A few areas are
wooded. This seil is moderately suited to farming. It has
slight limitations for recreational and urban develop-
ments. Capability unit TIIs-4 (4a); woodland suitability
group €; vecreation group 1.

Boyer sandy loam, 6 to 12 percent slepes (BrC).—This
soil is on moraines and along drainageways and long,
narrow breaks near flood plains. The areas are small in
size and irregular in shape. Cobblestones and gravel are
on the surface in some areas but not in sufficient guantity
to interfere with tillage.

Included with this soil in mapping are a few small
areas of the poorly drained Gilford soiis in depressions.
Also included are some small eroded areas that have less
organic matter and a browner surface layer.

Surface runoff is medium, and the hazard of ercsion is
moderate to severe. The available water capacity is low,
and fertility is medium. The main concerns of manage-
ment are controlling water erosion and conserving mois-
ture.

Most areas of this soil are used for crops, pasture, or
hay. This soil is moderately to poorly suited to row crops.
It has moderate limitations for most recreational and
urban developments. Capability unit I1Te-9 (4a); wood-
land group C; recreation group 1. .

Boyer sandy loam, 12 to 18 percent slopes (BrD).—This
hilly soil is on moraines. The areas are small in size and
irregular in shape. This soil has lost as much as 6 inches
of the original surface layer through erosion. This soil
has a proefile similar to the one described as representative
of the series, except that the present surface layer 1s
browner.

Included with this seil in mapping are small, severely
eroded areas on side slopes. In these areas the subsoil 1s
exposed. Also included are small areas of the poorly
drained Gilford soils in depressions and narrow drainage-
ways.

Surface runoff is rapid, and the hazard of erosion is
severe. The available water capacity is low, and feriility
is medium., The main concerns of management are con-
trolling erosion and conserving moisture. Implementing
conservation practices is difficult.

Most areas of this soil have been farmed, but they are
now in pasture or hay. A few areas are wooded. This goil
is poorly suited to row crops and is moderately suited to
small grains and forage crops. This soil has severe limita-
tions for most recreational and urban developments.
Capability unit IVe-9 (4a); woodland suitability group
(; recreation group 1.

Breckenridge Series

The Breckenridge series consists of poorly drained,
nearly level soils on till plains. These soils formed in
sandy loam material, 18 to 42 inches thick, and in the
underlying clay loam glacial till. The native vegetation
consisted mainly of elm, ash, and red maple.

In a representative profile the surface layer is very
dark grayish-brown sandy leam about 10 inches thick.
The subsurface layer is light brownish-gray loamy sand
about 10 inches thick. The upper 6 inches of the subsoil
is yellowish-brown, friable sandy loam mottled with li ht
brownish gray; the lower 4 inches is grayish-brown, ir-
able sandy clay loam mottled with olive yellow. The
underlying material, beginning at a depth of about 30
inches, is light brownish-gray clay loam mottled with
olive brown.

Permeability is moderately rapid in the subseil and
moderately slow in the underlying material. The avail-
able water capacity is moderate, and fertility is high.
Surface runoff is very slow or ponded.

Breckenridge soils are well suited to farming if excess
water is removed. They are well suited to wetland wild-
life habitat. Limitations for most nonfarm uses are severe.
These soils are generally poorly suited to woodland.

Most areas of these soils are used for crops. A few areas
are wooded.

Representative profile of Breckenridge sandy loam:

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, fine, granular structure; friable;
less than 5 percent coarse fragments; mildly alka-
line ; abrapi, smooth boundary.

A% 10 to 20 inches, light brownish-gray (2.5Y 8/2) logmy

gsand; few, fine, faint, light olive-brown (2.5Y 5/8)
mottles; weak, fine, subangular blocky structure;
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friable; less than 5 percent coarse fragments; mildly
alkaline, clear, wavy boundary.

B21—20 to 26 inches, yellowish-brown (10YR 5/6) sandy
loam; common, medium, distinet, light brownish-
gray (2.5Y 6/2) mottles; weak, medium, subanguiar
blocky structure; friable; less than 5 percent coarse
fragments; mildly alkaline; clear, wavy boundary.

B22tg—26 to 30 inches, grayish-brown (25Y 5/2) sandy clay
loam; common, fine, distinct, olive-yellow (2.5Y
6/8) mottles; moderate, medium, subangular blocky
structure; friable; less than 5 percent coarse frag-
ments; mildly alkaline; abrupt, wavy boundary.

IICg—30 to 60 inches, light brownish-gray (25Y 6/2) clay
loam; commen, fine, distinct, olive-brown (25Y
4/4) mottles; massive; firm; 10 percent coarse frag-
ments; mildly alkaline; slight effervescence.

The solum ranges from 20 to 40 inches in thickness, but it
is dominantly 25 to 35 inches thick. It is meutral or mildly
alkaline throughout, The Ap horizon is very dark brown
(10YR 2/2), very dark grayish brown (10YR 3/2), or black
(10YR 2/1) and is 9 to 12 inches thick. The A% horizon is
loamy sand or sandy loam. The B21 horizen is grayish brown
{10YR 5/2), vellowish brown (10YR 5/6), or gray (10YR
5/1) and iz sandy loam er fine sandy loam. The B22tg hori-
zon is gray (10YR 5/1), light brownish gray (10YR 6/2), or
grayish brown (2.5Y 5/2) and is light clay loam or sandy
clay loam. The IIC horizon is gray (10YR or 25Y 5/1), gray-
ish brown (10YR or 2.5Y 5/2), or light brownish gray (10YR
or 2.5Y 6/2) and is loam or clay loam. The IIC horizon is
mildly alkaline or moderately alkaline and has slight effer-
vescence,

The average annual temperature of these soils is a few
degrees warmer, the matrix colors of some subhorizons are
brighter and the dark-colored surface layer is thicker than is
defined as the range for the serfes, but these differences do
not alter the usefulness and behavior of these seils.

Breckenridge seils formed in the same kind of material as
Belding soils. They are not se brown in the B horizon as
Belding soils. Breckenridge soils have drainage similar to
that of Brevort and Colwood soils. They dominantly have a
finer texture in the solum than Brevort soils. They lack the
stratified material in the C horizen that is in the Colwood
soils,

Breckenridge sandy loam (0 to 2 percent slopes) (Bt}.—
This soil is in depressions and drainageways. The areas
are small to large in size and irregular in shape. )

Included with this soil in mapping are small areas in
depressions that are covered by a thin layer of loamy over-
wash. Alsc_» included are small areas of the somewhat
poorly drained Belding soils at slightly higher elevations,
and a few areas in small depressions that have a surface
layer of muck.

. Many areas of these soils are commonly ponded early
I spring and after heavy rains. The main concern of
management is removal of excess water.

Most areas of this soil are used for crops. Some areas
remain in woodland. This soil is well suited to farming
if excess water is removed. It has severe limitations for
recreational and urban developments. Capability unit

ITw-8 (3/2¢); woodland suitability group W; recreation
group 4.

Breveort Series

The Brevort series consists of nearly level, poorly
drained soils in depressions on till plains, lake plains, and
outwash plains. These soils formed in sandy materials, 18
to 42 inches thick, over loamy glacial till. The native
Vlegetation consisted mainly of aspen, soft maple, and
elm.

In a representative profile the surface layer is very
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dark grayish-brown loamy sand about 8 inches thick. The
upper 10 inches of the subsoil is gray, very friable loamy
sand motiled with dark brown; the lower 10 inches is
light brownish-gray, loose sand mottled with yellowish
brown. The underlying material, beginning at a depth of
about 28 inches, is light brownish-gray clay loam mottled
with yellowish brown. .

Permeability is moderately rapid in the sandy material
in the upper 18 to 42 inches and moderately slow in the
loamy underlying material. The available water capacity
1s moderate, and fertility is low. Surface runoff is very
slow or ponded.

Brevort soils are moderately suited to farming if excess
water is removed and fertility is maintained. They are
well suited to wetland wildlife habitat. Limitations for
most nonfarm uses are severe. These soils are generally
poorly suited to woodland.

Most areas of these soils are used for crops or pasture.
Some areas are wooded.

Representative profile of Brevort loamy sand:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, fine, granular structure; very fri-
able; less than 1 percent coarse fragments: mildly
alkaline ; abrupt, smooth boundary.

B21g--8 to 18 inches, gray (10YR 5/1) loamy sand; few,
mediume, distinct, dark-brown (10YR 4/3) mottles;
very weak, coarse, granular structure; very friable;
less than 1 percent coarse fragments; neutral; grad-
ual, wavy boundary.

B22—18 to 28 inches, light brownish-gray (10YR 6/2) sand:
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; single grain; loose; less than 1 percent
coarse fragmenis; mildly alkaline; abrupt, wavy
boundary.

IIC—28 to 60 inches, light brownish-gray (10YR 6/2) clay
ioam; common, medium, distinct, yeliowisb-brown
(10YR 5/8) mottles; massive; firm; 5 percent coarse
fragments; mildly alkaline; slight effervescence.

The solum ranges from 20 to 40 inches in thickness, but it is
dominantly 24 to 37 inches thick, It is neutral or mildly alks-
line throughout., The Ap horizon is black (10YR 2/1), very
adark grayish brown (10YR 3/2), or very dark brown (10YR
2/2) and is8 § to 10 irches thick, The B21g horizon is grayish
brown (I0YR 5/2} or gray (10YR 5/1) and is sand or loamy
sand, The IICg horizon is gray (10YR 5/1), grayish brown
(10YR 5/2), or light brownish gray (10YR 6/2) and is leam,
silty clay loam, or clay loam. It is mildly alkaline er meder-
ately alkaline and has slight effervescence or strong
effervescence.

The average annual temperature of these soils iz a few
degrees warmer than is defined as the range for the series,
but this difference does not alter the usefulness and behavior
of these soils,

Brevort solls formed in the same kind of material as Yosco
and Menominee soils. They are grayer in the B horizon than
Tosco soils. They have mottles in the solum that are lacking in
Menominee soils. Brevort solls have drainage similar to that
of the Breckenridge and Granby soils, They dominantly have
a coarser texture in the solum than Breckenridge solls. They
have a finer texture in the C horizon than Granby soils.

Brevort lIoamy sand (0 to 2 percent slopes) (Bv).—This
soil is in depressions and on broad flats. The areas are
small to medium in size and irregular in shape.

Included with this soil in mapping are small areas of
the somewhat poorly drained Yosco soils, at slightly higher
elevations. Also included are a few areas in which thin
layers of sandy loam or sandy clay loam occur in the
sandy material above the underlying clay loam. In a few
areas the underlying material is stratified silt loam and
very fine sand. Also included are a few areas that are
gravelly thronghout.
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This soil is susceptible to soil blowing if the surface is
exposed. The main concern of management is removing
excess water, but control of soil blowing, conserving mois-
ture, and improving and maintaining fertility are also
important.

Most areas of this soil are used for crops. A few areas
remain wooded or are used for pasture. This soil is moder-
ately suited to farming if excess water is removed and
fertility is maintained. It has severe limitations for recrea-
tional and urban developments. Capability unit ITIw-9
(4/2¢); woodland suitability group W} recreation
group 4.

Brookston Series

The Brookston series consists of poorly drained, nearly
level soils on till plains and moraines. These soils formed
in loamy glacial till. The native vegetation consisted
mainly of elm, ash, soft maple, and swamp white oak.

In a representative profile the surface layer is very dark
brown loam about 13 inches thick. The upper 4 inches of
the subsoil is light brownish-gray, firm clay loam mottled
with dark yellowish brown ; the lower 25 inches is grayish-
brown, firm heavy clay loam mottled with dark yellowish
brown. The underlying material, beginning at a depth of
42 inches, is light brownish-gray heavy loam mottled with
yellowish brown [(fig. 5).

Permeability 15 moderately slow, the available water
capacity 1s high, and fertility is high. Surface runoft is
very slow or ponded.

Brookston soils are well suited to farming if excess
water 1s removed. They are well suited to wetland wild-
life habitat. Limitations for most nonfarm uses are severe.
These soils are generally poorly suited to woodland.

Most areas of these soils are used for crops. A few areas
are in woodland.

Representative profile of Brookston loam :

Ap—O0 to 10 inches, very dark brown (10YR 2/2) loam;
moderate, medium, granular structure; friable; less
than 5 percent coarse fragments; neutral; abrupt,
smooth boundary.

A12—10 to 13 inches, very dark brown (10YR 2/2) heavy
loam; weak, fine, subangular blocky structure; fria-
ble; less than 5 percent coarse fragments; neutral;
clear, wavy boundary.

13 to 17 inches; light brownish-gray (10YR 6/2)
clay loam; common, medium, distinct, dark yellow-
ish-brown (10YR 4/4) mottles; strong, medium,
subangular blocky structure; firm; very dark brown
(10YR 2/2) clay-organic films on surfaces of ped
faces; less than 5 percent coarse fragments; mildly
alkaline; clear, wavy boundary.
B22tg—17 to 42 inches, grayish-brown (10YR 5/2) clay
loam; many, coarse, distinct, dark yellowish-brown
(10YR 4/4) mottles; strong, coarse, subangular
blocky structure; firm; dark-gray (10YR 4/1) clay
films on surfaces of many peds; 5 percent coarse
fragments; mildly alkaline; abrupt, wavy boundary.
Cg—42 to 60 inches, light brownish-gray (10YR 6/2) heavy

B21tg

loam; many, coarse, distinet, yellowish-brown
(10YR 5/6) mottles; massive; firm; 10 percent
coarse fragments; mildly alkaline; slight efferves-
cence.

The solum ranges from 30 to 50 inches in thickness and is
slightly acid to mildly alkaline throughout. The Ap horizon
is black (10YR 2/1), dark gray (10YR 3/1), or very dark
brown (10YR 2/2) and is 10 to 14 inches thick. The Bg
horizon is gray (10YR 5/1), dark gray (10YR 4/1), light
brownish gray (10YR 6/2), or grayish brown (10YR 5/2)

Figure 5.—Profile of Brookston loam. The thick, dark-colored sur-

face layer and gray subsoil are typical of Brookston soils. The

grayish colors of the subsoil indicate that this soil has been wet
for long periods of time. The numbers indicate depth in feet.

and is clay loam or silty clay loam. The Cg horizon is loam,
heavy loam, or light clay loam. It is mildly alkaline or mod-
erately alkaline and has slight to strong effervescence.

Brookston soils formed in the same kind of material as
Celina, Conover, and Miami soils. They differ from Celina
soils in having mottles in the upper part of the Bt horizon.
They have a thicker, dark-colored A horizon than Conover soils.
Brookston soils have mottles in the solum that are lacking in
Miami soils. These soils have drainage similar to that of Barry
soils, bedrock variant, and Barry, Berville, Colwood, and Lena-
wee soils. They are deeper to bedrock than Barry soils, bedrock
variant. They have less sand separates throughout than
Barry soils. They lack the gravelly texture in the Bt horizon
that is in the Berville soils. Brookston soils lack the stratified
material in the C horizon that is in the Colwood and Lenawee
soils. These soils have coarse fragments in the profile, which
are lacking in Colwood and Lenawee soils.

Brookston loam (0 to 2 percent slopes) (Bw).—This soil
is in depressions, in swales, and on broad flats. The areas
are small to large in size.

Included with this soil in mapping are small areas of
the somewhat poorly drained Conover soils, at slightly
higher elevations, and small areas of the poorly drained
Brevort soils. Also included are a few areas that have



16 SOIL SURVEY

stones or cobblestones on the surface and small depressed
areas that have a surface layer of muck.

This soil is ponded in some areas early in spring and
after heavy rains. Permeability is moderately slow. The
main coneern of management is removal of excess water.

Most areas of this soil are used for crops. A few areas
are wooded. This soil is well suited to farming if excess
water s removed. It has severe limitations for most
recreational and urban developments. Capability unit
ITw-4 (2.5¢) ; woodland suitability group P; recreation
group 4.

Carlisle Series

The Carlisle series consists of very poorly drained,
nearly level soils on till plains, outwash plains, and
moraines. These soils formed in organic deposits, 42
inches or mere thick, that consisted largely of woody
material, reeds, sedges, and grasses. The native vegeta-
tion consisted mainly of ash, elm, soft maple, aspen, and
alder.

In a representative profile the surface layer is black
muck about 8 inches thick. This layer contains small,
partly decomposed, woody fragments. The second and
third layers are dark reddish-brown, friable muck about
39 inches thick. The underlying material, beginning at a
depth of 46 inches, is dark reddish-brown mucky peat.

Permeability is moderately rapid, the available water
capacity is very high, and fertility is low. Phosphorus,
potassium, and many micronutrients are commonly in
short supply. Surface runoff is very slow or ponded.

Carlisle soils are well suited to celery, mint, carrots,
onions, and other specialty crops if carefully managed.
They are well suited to wetland wildlife habitat. Limita-
tions for most nonfarm uses are very severe. These soils
are generally poorly suited to woodland.

Many areas of these soils are cultivated. Corn is the
main field crop.

Representative profile of Carlisle muck:

1—0 to 8 inches, black (10YR 2/1) muck ; weak, fine, granu-
lar structure; friable; common partly decomposed
wood fragments ; neutral.

2—8 to 81 inches, dark reddish-brown (YR 2/2) muek;
weak, coarse, granular structure; friable; neutral,

3—31 to 46 inches, dark reddish-brown (5YR 3/2) muck;
massive ; friable; slightly acid.

4—46 to 60 inches, dark reddish-brown (5YR 3/4) mucky
peat; coarse, fibrous; platy structure; neutral.

The organic material is 42 inches or more thick, The pro-
file is slightly acid@ or neutral throughout, Content of woody
fragments ranges from few to many in the upper 36 inches.
In a few places a log, as much as 24 inches in diameter, ig in
the profile. The first horizon is about 6 to 15 inches thick.
The second horizon is black ¢{5YR or 10YR 2/1), dark red-
dish brown (5YR 2/2, 3/2, 3/3, or 3/4), or brown (7.5YR
4/2). The third and fourth horizons are dark reddish brown
{5YR 3/2, 3/3, or 3/4), black (5YR 2/1 or 10YR 2/1), very
dark brown (10YR 2/2), or dark brown (7.5YR 3/2) or
very dark grayish brown (10YR 3/2).

Carlisle soils have drainage similar to that of Edwardads,
Linwood, Tawas, and Wallkill soils. Carlisle soils lack the
mari at a depth of less than 42 inches that is in the BEdwards
soils. They lack mineral material at a depth of less than 42
inches that is typieal of Linwood and Tawas soils. Carlisle
soils lack mineral material, 10 inches or more thick, immedi-
ately above the organic material that is in the Wallkiil soils.

Carlisle muck (0 to 2 percent slopes) (Cgl.—This soil is
in depressions on lake plains, outwash plains, and
moraines. The areas are small to large in size and irregu-
lar in shape. Included with this seil in mapping in nar-
row areas along the edges of this soil are areas of Tawas
and Linwood soils.

This soil is very susceptible to soil blowing if the sur-
face is exposed. Permeability is moderately rapid. Fertil-
ity is low. Frost damage early in spring and in fall is a
hazard. The main concern of management is removal of
excess water, but control of soil blowing, preventing frost
damage, and improving and maintaining fertility are also
important.

Many areas of this soil are eultivated. This soil is well
suited to vegetables, commercial sod production, corn,
sugar beets, soybeans, and forage crops 1if carefully man-
aged. It has very severe limitations for recreational and
urban developments. Capability unit IIIw-15 (Mc);
woodland suitability group J; recreation group 7.

Celina Series

The Celina series consists of moderately well drained,
gently undulating soils on till plains and low moraines.
These soils formed in loamy glacial till. The native vege-
tation consisted mainly of oak, maple, beech, hickory,
and ash.

In a representative profile the surface layer is dark
grayish-brown loam about 10 inches thick. The subsur-
face layer is brown loam about 5 inches thick. The upper
7 inches of the subsoil is brown, firm clay loam; the
lower 8 inches is yellowish-brown, firm clay loam mot-
tled with gray. The underlying material, beginning at a
depth of about 30 inches, is grayish-brown heavy loam
mottled with yellowish brown.

Permeability is moderately slow, the available water
capacity is high, and fertility is high. Surface runoff is
slow to medium.

Celina soils are well suited to farming. They are well
suited to openland wildlife habitat. Limitations for most
nonfarm uses are slight to moderate. These soils are well
suited to hardwoods but poorly suited to pines.

Most areas of these soils are used for crops. A few areas
remain in woodland.

Representative profile of a Celina loam:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) loam;
moderate, medium, granular strueture; friable; less
than 5 percent coarse fragments; neutral; abrupt,

smooth boundary.
A2-10 to 15 inches, brown (10YR 5/3) loam; weak, coarse,

granular structure; friable; less than 5 percent
coarse fragments; slightly acid; clear, wavy
boundary.

B21t—15 to 22 inches, brown (10YR 5/3) clay loam; mod-
erate, medium, subangular blocky structure; firm;
clay flms on surfaces of peds; 5 percent coarse
fragments; medium acid; graduval, wavy boundary.

B22t—22 to 30 inches, yellowish-brown (10YR 5/4) clay
loam; many, mediom, distinet, gray (10YR 5/1)
mottles; moderate, coarse, subangular blocky sirue-
ture; firm; elay films on surfaces of peds; 5 pereent
coarse fragments; slightly acid; abrupt, wavy
boundary.

C—30 to 60 inches, grayish-brown (10YR 5/2) heavy loam;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; massive; firm; 5 percent coarse frag-
ments; mildly alkaline; slight effervescence.
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The solum ranges from 20 to 40 inches in thickpess and is
medium acid to mildly alkaline throughout. Depth to mot-
tling ranges from 16 to 28 inches. The Al horizon, where
present, is very dark grayish brown (10YR 3/2) and is 1 to
3 inches thick. The Ap horizon is 8 to 10 inches thick. The
A2 horizon is lacking in a few places. The Bt horizon is elay
loam or silty clay loam. The C horizon is loam, sili loam, or
light clay loam. It is mildly alkaline or moderately alkaline
and has slight effervescence or strong effervescence.

The Bt horizon of these soils has a lower average content
of clay than is defined as the range for the series, and this
difference alters the usefulness and behavior of these soils for
many farm and nonfarm uses.

Celing soils formed in the same kind of material as Brooks-
ton, Conover, and Miami soils. Celina soils lack the motiles
in the upper part of the Bt horizon that are in the Brooks-
ton and Conover soils, They have moitles in the lower
part of the Bt horizon that are lacking in Miami soils,

Celina loam, 2 to 6 percent slopes [ChBl.—This soil is
on knolls, ridges, and low mounds. The areas are small to
large in size and irregular in shape. Slopes are less than
100 feet long. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small depres-
sional areas that are covered by a t%in layer of loamy
overwash material. Also included are a few small eroded
areas, at higher elevations, that are the source of the
overwash materials. These eroded areas have a browner
surfaee layer than this soil. Also included are a few areas
where the surface layer is sandy loam. A few small wet
areas and a few areas in drainageways are other inclu-
sions.

The hazard of erosion is slight to moderate. Permeabil-
ity is moderately slow. The main concern of management
is controlling water erosion, but removing excess water
in smgll depressions and drainageways where needed
is also a concern.

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is well suited to farming.
Tt has slight to moderate limitations for recreational and
urban developments. Capability unit ITe-2 (2.5a) ; wood-
land suitability group D recreation group 2.

Celina loam, 2 to 6 percent slopes, moderately eroded
(ChB2j.—This soil is on knolls, ridges, and low mounds.
The areas are small to medium in size and irregular in
shape. Slopes are less than 160 feet long. This soil has a
profile similar to that described as representative of the
series, except that in most places the present surface layer
is a mixture of the original surface and subsurface layers
and the upper part of the subsoil as a result of erosion.
The present surface layer is grayish brown or brown.

Included with this soil in mapping are small areas,
especially at higher elevations, where the surface layer is
heavy loam or clay loam. Also included are small areas
of Brookston soils in depressions and drainageways and
moderately well drained Tuscola soils in seme areas.

The hazard of erosion is moderate. Permeability is
moderately slow. The main concern of management is
controlling erosion, but improving of tilth and organic-
matter content and removing exeess water from seepy
areas and drainageways are also concerns.

Most areas of this soil are used for crops. This soil is
well suited to farming. Tt has slight to moderate limita-
tions for recreational and urban developments. Capabil-
ity unit ITe-2 (2.5a) ; woodland suitability group D; rec-
reation group 2.

Ceresco Series

The Ceresco series consists of somewhat poorly
drained, nearly level soils on flood plains of major streams
and rivers. These soils formed in sandy loam water-laid
materials. The native vegetation consisted mainly of elm,
ash, and cottonwood.

In a representative profile the surface layer is very dark
gray loam about 7 inches thick. The upper 17 inches of
the subsoil is dark grayish-brown, very friable fine sandy
loam mottled with grayish brown and yellowish brown;
the lower 10 inches is dark brown, friable sandy loam
mottled with gray and yellowish brown. The underlying
material, beginning at a depth of about 34 inches, is hght
brownish-gray light sandy loam mottled with yellowish
brown and light olive brown.

Permeability is meoderately rapid, the available water
capacity is moderate, and fertility is medium. Surface
runoff 1s slow. These soils are susceptible to flooding
spring and after heavy rains.

Ceresco soils are well suited to openland wildlife habi-
tat and moderately suited to woodland and wetland wild-
life habitat. Limitations for most nonfarm uses are severe.
These soils are poorly suited to woodland.

Most areas of these soils remain in woodland or are
used for pasture. A few areas are used for crops.

Representative profile of Ceresco loam:

Ap—0 to 7 inches, very dark gray (10YR 3/1) light loam;
weak, fine, granular strueture; very friable; mildly
alkaline : abrupt, smooth boundary.

B21—7 to 24 inches, dark grayish-brown (10YR 4/2) fine
sandy loam:; common, medinm, distinet, grayish-
brown (10YR 5/2) and yellowish-brown (10YR
5/8) mottles; weak, fine, granular structure; very
friable: mildly alkaline; gradual, wavy boundary.

B22—24 to 24 inches, dark-brown (10YR 4/3) sandy loam;
common, medivm, distinet, gray (10YR 5/1) and
yellowish-brown {(10YR 5/6) mottles; weak, fine,
subangular blocky structure; friable; mildly alka-
line ; gradual, wavy boundary.

Cg—34 to 60 inches, light brewnish-gray (2.5Y 6/2) light
sandy loam; common, mediare, distinct, yellowish-
brown (10YR 5/8) and light olive-brown (25Y
5/4) mottles; massive; friable; mildly alkaline;
slight effervescence.

The A horizon is dark grayish brown (10YR 4/2) or very
dark gray (10YR 8/1) and is mildly alkaline or neuiral. The
Al horizon, where present, is 4 to 6 inches thick. The Ap
horizon is 7 to 10 inches thick. The B horizon has thin strata
of loamy sand in a few profiles. It has thin strata of black
organic material in a few profiles. The B horizon is mildly
alkaline or neutral. The Cg horizon has thin strata of sand,
loamy sand, and loam in a few places, It is mildly alkaline or
moderately alkaline and has slight effervescence.

The dark-colored surface layer of these soils is thinper
than iz defined as the range for the series, but this difference
does not alter the usefulness and behavior of these soils.

Ceresco soils formed in the same kind of material as
Cohoctah and Landes soils. These soils lack gray or grayish
matrix colors throughout the B horizon that are in the
Cohoetah soils, They have gray or grayish matrix colors and
mottles in the upper part of the subhorizons that are lacking
in Landes soils. Ceresco soils are similar to the Shoals soils.
They have a coarser texture in the subhorizons than Shoals
soils,

Ceresco loam (0 to 2 percent slopes) (Cm).—This soll is
on the flood plains of the major streams and rivers. The
areas are small to medium in size and irregular in shape.

Included with this seil in mapping are small areas of
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the poorly drained Cohoctah soils. Also included are
small areas where the surface layer is sandy loam.

This soil is high enough above the river that it is
flooded most years in spring, but only once in 3 or 4 years
during the growing season. The main concerns of man-
agement are removal of exeess water and flooding, but
lack of suitable outlets for drainage and preventing frost
damage are also important.

Most areas of this soil are used for woodland or pasture.
This soil is not well suited to cultivation because of wet-
ness and the hazard of flooding. A few areas are used for
forage crops. Meandering streams, which are associated
with this soil, cause many areas to be too small to farm.
This soil has severe limitations for recreational and urban
developments. Capability unit Vw-3 {L.-2¢); woodland
suitability group 8; recreation group 6.

Cohoctah Series

The Cohoctah series consists of poorly drained, nearly
level soils on the flood plains of major streams and rivers.
These soils formed in sandy loam water-laid materials.
The native vegetation consisted mainly of elm, ash, swamp
white oak, and red maple.

In a representative profile the surface layer is very dark
grayish-brown loam about 8 inches thick. The upper 10
inches of the subsoil is gray, friable sandy loam mottled
with dark brown; and the lower 10 inches is grayish-
brown, friable sandy loam mottled with yellowish brown.
The underlying material, beginning at a depth of about
28 inches, is gray sandy loam mottled with dark yellow-
ish brown,

Permeability is moderately rapid, the available water
capacity is moderate, and fertility is medinm. Surface
runoff i1s very slow or ponded. These soils are flooded
during the growing season in most years.

Cohoctah soils are poorly suited to farming because of
a high water table, lack of drainage outlets, flooding, and
frost hazard. They are well suited to wetland wildlife
habitat. Limitations for most nonfarm uses are severe.
These soils are poorly suited to woodland.

Most areas of these soils are in woodland, unimproved
pasture, or wildlife habitat. A few areas are used for
crops.

Representative profile of Cohoctah loam :

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loam; weak, medium, granular strocture; friable;
glightly acid; abrupt, smooth boundary.

B2ig—R to 18 inches, gray (10YR 5/1) sandy loam:; few,
fine, distinct, dark-brown (7.5YR 38/2) mottles;
weak, fine, subangular blocky structure; friable;
heutral ; gradual, wavy boundary.

B22g—18 to 28 inches, grayish-brown (10YR 5/2) sandy
loam; common, medium, distinct, yeliowish-brewn
(10YR 5/4) mottles; massive; friable; neutral; grad-
ual, wavy boundary.

Cg—28 to 60 inches, gray (10YR 5/1) sandy loam; common,
medivm, distinet, dark yellowish-brown (10YR
4/4) mottles; massive; friable; mildly alkaline.

The smolum ranges from slightly acid to mildly alkajine
throughout, The Ap horizon is very dark brown (10YR

2/2), very dark grayish brown (10YR 3/2), er very dark

gray (10YR 3/1) and is 6 to 10 inches thick. The Bg and Cg

horizong contain strata of loam and loamy sand in & few

Places. The thickness of the strata varies considerably within

short distances. In 8 few places the Bg and Cg horizons

contain thin layers of black (10YR 2/1) organic material.

The Cg horizon is mildly alkaline or moderately alkaline. It
has slight effervescence in a few places.

The dark-colored surface layer of these soils is thinner than
is defined as the range for the series, but thiy difference does
not alter the usefulness and behavior of these sells.

Cohoctah s0ils formed in the same kind of material as
Ceresco and Landes soils. These soils have gray or grayish
matrix colers throughout the B horizon that are lacking in
Cereseo soils. They lack the brighter colors in the subhorizons
that are in the Landes soils, Cohoetah solls are similar to
Glendora and Sloan soils, They dominantly have a finer tex-
ture in the subhorizons than Glendora soils, They dominantly
have a coarser texture than Sloan soils.

Cohoctah Ioam (0 to 2 percent slopes) {Cn).—This soil
is on the flood plains of major streams and rivers. The
areas are small to medium in size and irregular in shape.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ceresco soils. Also included
are areas that have a surface layer of silt loam or sandy
loam.

This soil is near enough to the level of the stream that
it 1s flooded during the growing season in most years.
The main concerns of management are removal of excess
water, lack of suitable outlets for drainage, flooding, and
preventing frost damage.

Most areas of this soil are used for woodland and pas-
ture. This soil is not suited to crops in most areas, because
of wetness unless streams are straightened and deepened
so that drainage outlets are available. It has severe limi-
tations for recreational and urban developments. Capa-
bility unit Vw-3 (L-2¢}; woodland suitability group O;
recreation group 6.

Colwood Series

The Colwood series eonsists of poorly drained, nearly
level soils on lake plains and ountwash plains. These soils
formed in water-laid materials consisting of stratified silt
loam and fine and very fine sand. The native vegetation
consisted mainly of soft maple, ash, elm, and alder.

In a representative profile the surface layer is very
dark brown loam about 12 inches thick. The upper 7
inches of the subsoil is light brownish-gray, friable heavy
loam with yellow mottles; the lower 19 inches is gray,
friable light sandy clay loam mottled with brownish yel-
low. The underlying material, beginning at a depth of
about 38 inches, is light-gray, stratified very fine sand,
fine sand, and silt loam mottled with brownish yellow
and yellowish brown.

Permeability is moderate, the available water capacity
is high, and fertility is high. Surface runoff is very slow
or ponded.

Colwood soils are well suited to farming if excess water
is removed. They are well suited to wetland wildlife
habitat. Limitations for most nonfarm uses are severe.
These soils are generally poorly suited to woodland.

Most areas of these soils are used for crops. A few areas
are used for woodland.

Representative profile of Colwood loam:

Ap—0 to 7 inches, very dark brown (I0YR 2/2) loam;
weak, fine, granular structure; friable; mildly alka-
line ; abrupt, smooth boundary.

A12—7 to 12 inches, very dark brown (IOYR 2/2) loam:

weak, medium, granular structure; friable; mildly
ailkaline; clear, wavy boundary,
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B21g—12 to 19 inches, light brownish-gray (10YR 6/2)
heavy loam; common, fine, distinct, yellow (10YR
7/6) mottles; moderate, medium, subangular blocky
structure; friable; neutral; clear, wavy boundary.

1IB22g—19 to 38 inches, gray (10YR 6/1) light sandy clay
loam; common, medium, distinct, brownish-yellow
(1I0YR 6/8) mottles; weak, coarse, subangular
blocky structure; friable; neutral; abrupt, wavy
boundary.

I11Cg—38 to 60 inches, light-gray (10YR 7/2) stratified very
fine sand, fine sand, and silt loam; common, me-
dium, distinet, brownish-yellow (10YR 6/8) and

yellowish-brown (10YR 5/4) mottles; massive; fri-
able; mildly alkaline; slight effervescence.

The solum ranges from 30 to 50 inches in thickness and
from slightly acid to mildly alkaline throughout. The Ap ho-
rizon is black (10YR 2/1) or very dark brown (10YR 2/2).
The Bg horizon is heavy fine sandy loam, heavy loam, light
sandy clay loam, or light silty clay loam. The IIICg horizon
is mildly alkaline or moderately alkaline and has slight
effervescence or strong effervescence.

Colwood soils formed in the same kind of material as
Kibbie and Tuscola soils. These soils have a thicker, dark-
colored A horizon than Kibbie soils. They have dominantly gray
or grayish matrix colors in the subhorizons that are lacking
in Tuscola soils, and they typically have a darker colored Ap
horizon than those soils. Colwood soils have drainage similar to
that of Breckenridge, Brookston, Lenawee, and Wallkill soils.
They have stratified material in the C horizon that is lacking
in Breckenridge and Brookston soils, and they lack the coarse
fragments in the profile that are typical of those soils. They
dominantly have a coarser texture throughout than Lenawee
soils. They lack the organic material, at depths between 10 and
40 inches, that is in the Wallkill soils.

Colwood loam (0 to 2 percent slopes) (Cs).—This soil is
in depressions and swales. The areas are small to medium
n size and ll‘l'ogulill' m Slmpe.

Included with this soil in mapping are small areas of
the somewhat poorly drained Kibbie soils at slightly
higher elevations, and small, depressional areas of the
poorly drained Lenawee soils. Also included are a few
areas where the surface layer is muck or fine sandy
loam.

This soil is commonly ponded in some low depressions
in spring and after heavy rains. The main concern of
management 1s removal of excess water.

Most areas of this soil are used for crops. A few areas
are wooded. This soil is well suited to farming if excess
water 1s removed. It has severe limitations for recrea-
tional and urban developments. Capability unit ITw-6
(2.5¢); woodland suitability group W recreation
group 4.

Conover Series

The Conover series consists of somewhat poorly
drained, nearly level to gently sloping soils on till plains
and low moraines. These soils formed in loamy glacial
till. The native vegetation consisted mainly of oak,
maple, hickory, and ash.

In a representative profile the surface layer is very
dark gray loam about 9 inches thick. The subsurface
layer is brown loam about 4 inches thick. The upper 6
inches of the subsoil is light brownish-gray, firm clay
loam mottled with dark yellowish brown; the lower 17
inches is pale-brown, firm clay loam mottled with yel-
lowish brown. The underlying material, beginning at a
depth of about 36 inches, is light_brownish-gray heavy
loam mottled with yellowish brown

Figure 6—Profile of Conover loam. The thin subsurface layer is
grayish brown when dry. The subsoil is blocky and firm. The
numbers indicate depth in feet.

Permeability is moderately slow, the available water
capacity is high, and fertility is high. Surface runoff is
slow to medium.

Conover soils are well suited to farming if excess
water is removed. They are well suited to openland wild-
life. Limitations for many nonfarm uses are moderate to
severe. These soils are generally poorly suited to wood-
land.

Most areas of these soils are used for crops. A few
areas remain in woodland.

Representative profile of a Conover loam:

Ap—O0 to 9 inches, very dark gray (10YR 3/1) loam; weak,
medium, granular structure; friable; less than 5 per-
cent coarse fragments; neutral; abrupt, smooth
boundary.

A2—9 to 13 inches, brown (10YR 5/3) loam; few, fine, dis-
tinct, yellowish-brown (10YR 5/6) mottles; weak,
medium, platy structure; friable; less than 5 percent
coarse fragments; slightly acid; clear, wavy bound-
ary.

B21tg—13 to 19 inches, light brownish-gray (10YR 6/2) clay
loam; common, medium, distinct, dark yellowish-
brown (10YR 4/4) mottles; moderate, medium,
subangular blocky structure; firm; clay films on sur-
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faces of many peds; § percent coarse fragments;
slightly acid; gradual, wavy boundary.

B22t—19 to 36 inches, pale-brown (10YR 6/3) clay loam;
many, coarse, distinet, yellowish-brown (10YR
5/6) mottles; moderate, coarse, subangular blocky
structure ; firm; gray (10YR 5/1) clay films on sur-
faces of peds; 5 percent coarse fragments; slightly
acid; abrupt, wavy boundary.

€g—36 to 60 inches, light brownish-gray (10YR 6/2) heavy
loam; common, medivm, distinet, yellowish-brown
(10YR 5/8) motiles; weak, coarse, subangular
blocky structure; firm; 5 percent coarse fragments;
mildly alkaline; slight effervescence.

The solum ranges from 25 to about 40 inches in thickness
and is slightly acid or neutral throughout, The Ap horizon is
very dark gray (10YR 3/1) or very dark grayish brown
(10YR 3/2) and is 7 to 9 inches thick. The A2 horizon is
brown (10YR 5/3) or pale brown (10YR 6/3) and is 2 to 5
inches thick. Moitles of yellowish brown (10YR 5/4, 5/6, or
5/8), grayish brown (10YR 5/2), or light grayish brewn
(10YR 6/2) are in this horizon. In a few places the A2 hori-
zon is mixed into the Ap horizon by plewing., The B horizon
ig light brownish gray (10YR 6/2), pale brown (10YR 6/3),
or brown (10YR 5/8) and is clay loam or silty clay loam. The
© horizon is light brownish gray (10YR 6/2), brown (10YR
5/8), or grayish-brown (10YR 5/2) and iz heavy loam or
light clay loam. It is mildly alkaline or moderately alkaline
and has slight effervescence.

Conover goils formed in the same kind of material as
Brookston, Celina, and Miami soils. These soils have a thin-
ner, dark-colored@ A horizon than the Brookston soils. They have
mottles in the upper part of the Bt horizen that are lacking in
Celina seils. They have motties in the solum that are lacking
in Miami soils, Conover soils are similar to Belding, Macomb,
and Metamora soils, They have a finer texture in the upper
part of the profile than Belding seils. These soils lack the
gravelly soil maferial in all or part of the B horizon that is
in the Macomb soils. They have a finer texture in the upper
part of the solum in the subhorizons than Metamora soils.

_ Conover loam, 0 to 2 percent slopes {CiA}.—This soil is
in broad flat areas. The areas are small to large in size
and irregular in shape. This soil has the profile described
as representative of the series.

Included with this soil in mapping are small areas of
poorly drained Brookston seils in depressions and narrow
drainageways. Also included are some small areas where
the surface Jayer and subsoil are sand or loamy sand.
Other inclusions are small areas where the surface layer
is sandy loam or silt loam.

Surface runoff is slow, and the hazard of erosion is
slight. Permeability is moderately slow. The main con-
cern of management is removal of excess water. o

Most areas of this soil are used for crops. This soil ig
well suited to farming if excess water is removed and
tilth is maintained. It has moderate to severe limitations
for recreational and urban developments, Capability unit
ITw-4 (2.5b); woodland suitability group Z; recreation
group 3,

Conover loam, 2 to 6 percent slopes {CtBl.—This soil is
on low knolls, ridges, and slopes along drainageways.
The areas are small to medium in size and irregular in
shape,

Included with this seil in mapping are smalil areas of
poorly drained Brookston soils in depressions and narrow
drainageways. Also included are areas of depressional
soils that have a surface layer of muck. Other inclu-
sions are a few small areas of eroded soils that have a
surface layer of brownish clay loam. In the included
eroded areas the slope is 4 to 6 percent.

Surface runoff is slow to medium, and the hazard of
eroston is slight to moderate. Permesability is moderately
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slow. The main concern of management is removing ex-
cess water, but controlling erosion 1s also a concern.

Most areas of this soil are used for crops. Some areas
remain in woodland. This soil is well suited to farming
if excess water is removed. It has moderate to severe
limitations for recreational and wurban developments.
Capability unit Hw-5 (2.5b); woodland suitability
group Z; recreation group 3.

Edwards Series

The Edwards series consists of very poorly drained,
nearly level soils in depressions on lake plains, glacial
drainageways, and moraines. These soils formed 1n or-
ganic materials, 12 to 42 inches thick, over marl. The
native vegetation consisted mainly of elm, soft maple,
and aspen.

In 2 representative profile the upper 20 inches is black
muck. Below this, the underlying material is white marl.

Permeability is moderately rapid in the organic ma-
terial and variable in the marl. The available water
caépacity is very high, and fertility is low. Surface run-
off is very slow or ponded.

Edwards soils generally are poorly suited to farming.
They are well suited to wetland wildlife habitat. Limita-
tions for most nonfarm uses are severe. These soils are
poorly suited to woodland.

Most areas of these soils remain wooded or are in
native pasture. A few areas are used for crops.

Representative profile of Edwards muck:

1—0 to 12 inches, black (16YR 2/1) muck; weak, fine, gran-
ular structure; friable ; mildly alkaline.

2—12 to 20 inches, black (5YR 2/1) muck; weak, coarse,
granular structure; friable; mildly alkaline,

IIC-20 to 42 inches, white (10YR 8/2) marl; massive, fri-
able; moderately alkaline; violent effervescence,

The organie material is 12 to 42 inches thick over marl. It
is mildly alkaline or neutral throughout. The first horizon is
very dark brown (10YR 2/2) or black (10YR 2/1). The
second horizon is very dark gray (10YR 2/1), black (5YR
2/1 or 10YR 2/1), or dark reddish brown (5YR 3/2, 3/3, or
3/4). The IIC horizon is light gray (10YR 7/1 or 7/2), pink-
ish white (7.5YR 8/2), or white (JOYR 8/1 or 8/2). The IIC
horizon is moderately alkaline and has violent effervescence.

Edwards soils are similar to Carlisle, Linwood, and Tawas
soils. They have thinner organic deposits than Carlisle soils,
They have marl in the profile, but Liewood soils have loamy
material and Tawas soils have sandy material,

Edwards muck (0 to 2 percent slopes) {Ek.—This soil
is on swampy flats on lake plains, in drainageways, and
in shallow depressions and swales on uplands. The areas
are small to medium in size and irregular in shape. Most
areas occur as narrow, marginal areas around lakes or
aronnd areas of Tawas or Carlisle soils.

Included with this soil in mapping are small areas
where the organic material is less than 12 inches thick.
Also included are some areas where the marl is under-
lain, at depths of 20 to 35 inches, by sand or gravelly
sand. Small areas of Tawas or Carlisle soils are also in-
cluded.

This soil is very susceptible to soil blowing if the sur-
face is exposed. Fertility is low, and micronutrients are
in short supply. The main concerns of management are
removing excess water, control of soil blowing, low fer-
tility, and the shallowness to marl. Preventing frost
damage is also important.
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Most areas of this soil are in woodland or native pas-
ture. A few areas are used for crops. This soil is poorly
suited to farming. It has very severe limitations for
recreational and urban developments. Capability unit
IVw-6 (M/mc); woodland suitability group J; recrea-
tion group 7.

Eel Series

The Eel series consists of moderately well drained,
nearly level soils on flood plains of major streams in the
county. These soils formed in loamy water-laid materials.
In this county Eel soils are mapped in an undifierentiated
unit with Abscota and Landes soils. The native vegeta-
tio(xix. consisted mainly of beech, elm, hickory, sugar maple,
and oak.

In a representative profile the surface layer is dark
grayish-brown loam about 10 inches thick. The upper 12
inches of the subsoil is brown, frisble loam; the lower 8
inches is dark-brown, friable loam mottled with gray.
The underlying material, beginning at a depth of gout
30 inches, is light brownish-gray heavy loam mottled with
dark yellowish brown.

Permeability is moderate, the available water capacity
is high, and fertility is high. These soils are seldom
flooded after May. Surface runoff is slow.

Eel soils are seldom used for crops, because of suscep-
tibility to flooding and because the areas are small and
isolated. They are well suited to openland and woodland
wildlife habitat. Limitations for many nonfarm uses are
moderate to severe, These soils are moderately sunited to
woodland,

Most areas of these soils are used for recreation or they

are idle, wooded, or in brush. A few areas are used for
€rops.

Representative profile of Eel loam, from an area of
Eel, Landes, and Abscots soils:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, granular structure; friable; slightly aecid;
abrupt, smooth boundary.

B21-—10 to 22 inches, brown (10YR 5/3) loam; weak, coarse,
granular siructure; friable; slightly acid; gradmal,
wavy houndary.

B22—22 to 30 inches, dark-brown (10YR 4/3) loam; many,
medium, distinet, gray (10YR 5/1) motiles; weak,
fine, subangular blocky structure; friable; neutral;
gradual, wavy boundary.

Cg—36 to 60 inches, light brownish-gray (10YR 6/2) heavy
loam; common, medium, distinet, dark yellowish-
brown (10YR 4/4) mottles; massive; friable; mildly
aikaline,

The solum ranges from 24 to 40 inches in thickness and is
slightly acid or mildly alkaline throughout, Depth to mottles
is 17 to 28 inches. The Ap herizon is brown (10YR 4/3) or
dark grayish brown (10YR 4/2) and is 8 to il inches thick.
The B and C horizons are silt loam, loam, light clay loam, or
light silty clay loam. These horizons have thin layers of sandy
loam or black (10YR 2/1) organic materials, 1 to 4 inches
thick, in a few places.

These soils lack effervescent material within a depth of
40 inches, which is in the defined range for the series, but
this difference does pef alter the usefulbness and bebavior of
these soils.

Bel soils formed in the same kind of material as Shoals
and Bioan soiis. These soils dominantly have less gray or
grayish colors in the B horizon than Shosls apd Sloan soils,
They have a thinner or lighter colored A horizon than Sloan
soils. In this county Eel soils are mapped in an undifferenti-
ated unit with Abscota and Landes sofls. They dominantly

have a finer texiure in the subhorizons than Abscota and
Landes soils.

Eel, Landes, and Abscota soils (0 to 2 percent slopes)
{En).—These soils are on the flood plains of major rivers a1_1d
streams, The areas are small in size and irregular 1n
shape. Eel soil makes up about 45 percent of this undif-
ferentiated group; Landes soil, about 33 percent; and
Abscota soil, about 22 percent. The Eel soil has a loam
surface layer; the Landes and Abscota soils have a sandy
loam surface layer.

Included with these soils in mapping are small areas
that contain gravelly sand at a depth below 40 inches.
Also included are a few small wet areas, especially in old
stream channels.

This undifferentiated group is high enough above the
streams that it is normally flooded only before the grow-
ing season in spring. The available water capacity is low,
and fertility is low in Abscota soil. The main concerns of
management are moderate frost hazard, occasional fiood-
ing, and, in Abscota soil, low soil moisture.

Most areas of this undifferentiated group are small and
are used for pasture, woodland, or recreation, Some larger
areas are used for crops, but most areas are t0o small and
isolated for this use. Other areas are idle. This undifferen-
tiated group has moderate to severe limitations for recrea-
tional and urban developments. Capability unit Vw-3
(L-2a, L-4a) ; woodland suitability group O; recreation
group 6.

Fox Series

The Fox series consists of well-drained, gently sloping
to moderately steep soils on outwash plains and moraines.
These soils formed in gravelly loam, 24 to 42 inches thick,
over gravelly coarse sand. The native vegetation cen-
sisted mainly of oaks, maple, hickory, and beech.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 7 inches thick. The sub-
surface layer is brown sandy loam about 4 inches thick.
The subsurface layer is brown sandy loam about 4 inches
thick. The upper 5 inches of the subsoil is dark-brown,
friable gravelly loam; the middle 8 inches is yellowish-
red, friable gravelly clay loam; the lower 12 inches is
reddish-brown, friable graveily sandy clay loam. The un-
derlying material, beginning at a depth of about 36
inches, is very pale brown gravelly coarse sand. )

Permeability is moderate, the available water capacity
is moderate, and fertility is medium.

Fox soils are well suited to farming. They are well
suited to openland wildlife habitat. Limitations for non-
farm uses are slight on the less sloping soils and moder-
ate to severe on the more sloping soils. These soils are
well suited to woodland.

Most areas of the less sloping soils are used for erops.
The steeper areas are mostly used for permanent pasture,
and a few areas are used for hay or small grain, or are
idle.

Representative profile of 2 Fox sandy loam:

Ap—@ to T inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, fine, granular strocture; friable; slightly
acid ; ebrupt, smooth boundary.

A2—7 to 11 inches, brown {10YR 5/3) sandy loam; weak,

coarse, granular structure; friable; slightly aeid;
clear, wavy boupdary.
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B21t—11 te 16 inches, dark-brown (7.5YR 4/4) gravelly
loam; moderate, medium, subangular blocky strue-
ture; friable; clay films on surfaces of peds; 20 per-
cent gravel; medium acld; clear, wavy boundary.

B22t—16 to 24 inches, yellowish-red (5YR 4/6) gravelly clay
leam; moderate, medinm, subangular blocky strue-
ture; friable; clay films on surfaces of peds; 20 per-
eent gravel; slighily acid; clear, wavy boundary.

B23t—24 to 36 inches, reddish-brown (5YR 4/4) gravelly
sandy clay loam; moderate, medium, suvbangular
blocky structure; friable; clay films on surfaces of
peds; 25 percent gravel; mildly slkaline; abrupt,
irregular boundary,

I1C—36 to 60 inches, very pale brown (10YR 7/4) gravelly
coarse sand; single grain; loose; 30 percent gravel;
mildly alkaline; slight effervescence.

The golam ranges from 24 to 40 inches in thickness. Cob-
blestones are in the lower part of the B horizon and in the C
horizon in a few places, The Al horizon, where present, is
very dark grayish brown (10YR 3/2) and is 1 to 3 inches
thick. The A horizon ranges from stromgly aecid to slightly
acid. The B horizon is dark yellowish brown (10YR 4/4),
yellowish red (5YR 4/6), reddish brown (5YR 4/4), dark
brown (7.5YR 4/4), or yellowish brown {10YR 5/4, 5/6, or
5/8). It is loam, sandy clay loam, er clay loam and gravelly
analegs of these textures. The IIC horizon ig yellowish brown
(10YR 5/4, 5/8, or 5/8), very pale brown (10YR 7/4), or
lHght yellowish brown (10¥YR 6/4) and is gravelly coarse
sand or very gravelly coarse sand. It is mildly alkaline or
moderately alkaline and has slight effervescence or strong
effervescence.

These soils, on the average, have more gravel in the lower
part of the solum than is defined as the range for the series,
but this difference does not alter the usefulness and behav-
ior of these soils.

Fox soils formed in the same kind of material ag Matherton
and Sebewa soils, They lack mottles in the solum that are in
the Matherton and Sebewa soilg, and they have a thinner or
lighter colored A horizon than those soils, Fox solls are simi-
lar to Boyer, Kendallville, and Miami goils. On the average,
these soils have a higher centent of clay in the Bt horizon
than Boyer soils, They have a coarser texture in the C hori-
zon than Kendallville and Miami soils, They dominantly
average a higher content of coarse fragmenis in the lower
part of the solum than Miami soils,

Fox sandy loam, 2 to 6 pereent slopes (FoB).—This scil
is on low knolls, ridges on plains, and slopes along drain-
ageways on uplands. The areas are small to medium in
size and irregular in shape. This soil has the profile de-
seribed as representative of the series. Slopes are less than
100 foot long.

Included with this soil in mapping are small areas of
poorly drained Sebews soils in small depressions and nar-
row drainageways. Also included in some areas are the
well-drained Kendallville soils. A few small eroded areas
are included at higher elevations. Also included are some
areas where the surface layer is loam.

Surface runoff is slow to medium, and the hazard of
erosion is slight or moderate. The main concern of man-
agement is controlling erosion, but conserving moisture
is also a concern.

Most areas of this soil are used for crops. A few areas
are used for woodland or pasture. This soil is well suited
to farming. It has slight limitations for most recreational
and urban developments. Capability unit ITe-3 (3a);
woodland suitability group U recreation group 2.

Fox sandy loam, 6 to 12 percent slopes [foC).—This
soil is on knolls, ridges, and foot slopes on plains and up-
lands. The areas are small or medium in size and irregular
in shape. This soil has a profile similar to the one de-
seribed as representative of the series, except that the
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surface layer is lighter brown and is thinner in a few
areas because of erosion.

Included with this soil in mapping are small areas of
the poorly drained Sebewa soils in small depressions and
narrow drainageways. Also included are some areas where
cobblestones and gravel are scattered on the surface, but
not in sufficient amounts to hinder tillage.

Surface runoff is medium, and the hazard of erosion is
moderate. The main concern of management is control-
ling erosion, but conserving moisture 1s also a concern.

Most areas of this soil are used for crops. Some areas
are wooded, idle, or are used for pasture. This soil is
moderately suited to farming. It has moderate limitations
for most recreational and urban developments. Capability
unit ITTe-6 (3a}; woodland suitability group U; recrea-
tion group 2.

Fox sandy loam, 12 te 18 percent slopes [FoD).—This
soil is on short, convex slopes on uplands and on short
slopes adjacent to narrow valleys. The areas are small in
size and irregular in shape. Slopes are 50 to 75 feet in
length. This soil has a profile simlar to the one described
as representative of the series, except that the present
sarface layer is browner and thinner in most places.

Included with this soil in mapping are small eroded
areas where the original surface layer has been mixed
with the upper part of the subsoil or hag been removed
through erosion. Also included are small areas of the
poorly drained Sebewa soils in small depressions and nar-
row drainageways.

Surface runoff is rapid, and the hazard of erosion is
severe. If this soil is farmed intensively, much of the
water from rainfall runs off and little enters the soil fo
be used by crops. The main concerns of management are
controlling erosion, conserving moisture, and 1nplement-
ing conservation practices. This is difficult because of
short, complex slopes.

Most areas of this soil are used for permanent pasture.
A few areas are used for hay or small grain. This soil is
poorly suited to cultivated crops. It has severe limita-
tions for most recreational and urban developments. Cap-
ability unit IVe-4 (3a); woodland sunitability group U;
recreation group 2.

Gilford Series

The Gilford series consists of poorly drained, nearly
level soils on outwash plains, lake plains, and glaeial
drainageways. These soils formed in sandy loam mate-
rials, 28 to 40 inches thick, over fine gravelly sand. The
native vegetation consisted mainly of swamp white oak,
aspen, and soft maple.

In a representative profile the surface layer is black
sandy loam about 10 inches thick. The subsurface layer is
very dark grayish-brown sandy loam about 4 inches thick.
The upper 15 inches of the subsoil is light brownish-gray,
friable fine sandy loam mottled with light olive brown,
and the lower 7 inches is grayish-brown, friable sandy
loam mottled with light olive brown. The underlying
material, beginning at a depth of about 36 inches, is light
brownish-gray fine gravelly sand.

Permeability is moderately rapid, the available water
capacity is low, and fertility is medium. Surface runoff
is very slow or pended.
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Gilford soils are moderately suited to farming if excess
water is removed. They are well suited to wetland wild-
life habitat. Limitations for most nonfarm uses are
severe. These soils are poorly snited to woodland.

Most areas of these soils are used for crops. A few
areas are used for pasture or are wooded.

Representative profile of a Gilford sandy loam:

Ap—0 to 10 inches, black (10YR 2/1) sandy loam; weak,
fine, granular structure; friable; neuntral; abrupt,
smooth boundary.

A12—10 to 14 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, medium, granular siructure; fri-
able; neutral ; clear, wavy boundary.

B2ig—14 to 29 inches, light brownish-gray (2.5Y 6/2) fine
sandy leam; common, fine, distinet, light olive-
brown (2.5Y 5/6) mottles; weak, medium, subangn-
lar bloeky structure; friable; very dark grayish-
brown (10YR 3/2) organic films on surfaces of
peds in upper part; neutral; gradual, wavy bound-

ary,

B22¢—20 to 36 inches, grayish-brown (25Y 5/2) sandy
leam; common, medium, distinet, light olive-brown
(2.5Y 5/6) motties; weak, medium, subangular
blocky structure; friable; § percent fine gravel;
mildly alkaline; abrupt, wavy boundary.

IIC—36 to 60 inches, light brownish-gray (2.5Y 6/2) fine
gravelly sand; single grain; loose; 30 percent fine
gravel ; mildly alkaline; slight effervescence.

The solum ranges from 28 to 40 inches in thickness and is
slightly acid to mildly alkaline throughout. The Ap horizon is
very dark brown (10YR 2/2) or black (10¥YR 2/1) and is
10 to 16 inches thick. The B horizon is gray (10YR 5/1),
light brownish gray (25Y or 10YR 6/2), grayish brown
(2.5Y to 10YR 5/2), or dark gray (10YR 4/1) and is sandy
loam, fine sandy loam, or light sandy clay loam. The IIC ho-
rizon is gray (10YR 5/1), grayish brown (25Y eor 10YR
5/2), or light brownish gray (2.5Y or 10YR 6/2). It is sand
or coarse sand and gravelly or very gravelly analogs of these
textures. It is mildly alkaline or moderately alkaline and has
alight effervescence or strong effervescence.

Gilford soils formed in the same kind of material as Boyer
and Wasepi sofls. These soils have mottles in the solum that
are lacking in Boyer soils. They have a thicker, dark-colored
A horizon than Boyer and Wasepi soils. Gilford soilg are similar
te Barry, Gladwin, Granby, and Sebewa soils. They have grav-
elly sand in the C herizon that iz lacking in Barry soils. They
lack the brighter matrix colors in the B horizon that are in the
Gladwin soils. Gilford seils have a flner texture in the solum
than Granby soils and have a coarser texture in the B horizon
than Sebewa soils.

Gilford sandy loam (0 to 2 percent slopes) (Gg).—This
soil is in depressions, swales, and drainageways. The areas
are small to medium in size and irreguiar in shape. This
soil has the profile described as representative of the
Serles.

Included with this soil in mapping are small areas of
the somewhat poorly drained Wasepi scils at slightly
hlgher elevations. Also included are some areas where
cobblestones and gravel are on the surface, but not in
sufficient quantities to interfere with tillage. Also in-
cluded are a few small areas that are severely limited for
farming because of the numerous stones on the surface
and in the subsoil. In addition, several small areas are
included where alkaline gravelly sand begins at a depth
of less than 24 inches.

This soil is ponded in some areas early in spring and
after heavy rains. The main concerns of management are
removing excess water and conserving soil moisture in
drained areas.

Most of this soil is used for crops. A few areas are in

pasture or woodland. This soil is moderately suited to

farming if excess water is removed. It has severe limita-
tions for recreational and urban developments. Capability
unit ITlw-6 (4c); woodland suitability group W ; recrea-
tion group 4.

Gilford stony sandy loam (0 to 2 percent slopes) (Ghl.—
This soil is in old glacial drainageways. The areas are
small in size and irregular in shape. Stones, 10 to 20 inches
in diameter and 5 to 30 feet apart, are on the surface or
within the surface layer. Cobglestones, 3 to 6 inches in
diameter, are in many areas in the upper part of the sub-
soil.

Included with this soil in mapping are a few small,
nonstony areas of Gilford sandy loam. Also included are
a few small areas where the subsoil is clay loam and is
thicker than that of the profile described as representa-
tive,

The main concerns of management are removal of ex-
cess water and stones.

Most areas of this soil are used for pasture. Some areas
remain in woodland. Stones are present in numbers that
make tillage of cultivated crops impractical. The soil has
severe limitations for recreational and urban develop-
ments, Capability unit Vw-1 (4¢); woodland suitability
group W ; recreation group 4.

Gladwin Series

The Gladwin series consists of somewhat poorly
drained, nearly level soils on outwash plains, lake plains,
and low beach ridges. These seoils formed in loamy sand
and sandy loam materials, 18 to 42 inches thick, over
gravelly sand. The native vegetation consisted mainly of
maple, oak, hickory, and beech.

In a representative profile the surface layer is very dark
grayish-brown loamy sand about 7 inches thick. The upper
15 inches of the subsoil is dark yellowish-brown, very
friable loamy sand mottled with brownish yellow; and the
lower 10 inches is dark-brown, friable sandy loam mottled
with gray and reddish yellow. The underlying material,
beginning at a degth of about 32 inches, is very pale
brown gravelly sand.

Permeability is moderately rapid, the available water
cia,pacity is low, and fertility is low. Surface 1anoff is
slow.

Gladwin soils are moderately suited to farming if ex-
cess water is removed, if the soil is fertilized, and if
moisture is conserved. They are well suited to openland
wildlife habitat. Limitations for most nonfarm uses are
moderate to severe. These soils are generally poorly suited
to woodland.

Most areas of these soils are used for woodland, pasture,
hay, or small grain. A few areas are used for corn and
beans.

Representative profile of Gladwin loamy sand:

Ap—0 to 7 inches, very dark grayisb-brown (IOYR 8/2)
loamy sand; weak, fine, granular structure; very
friable; slightly acid; abrupt, smooth boundary.

Bir—7 to 22 inches, dark yellowish-brown (10YR 4/4) loamy
sand; few, fine, distinct, brownish-yellow (10YR
6/6) mottles; weak, fine, subangular blocky struc-
ture; very friable; less than § percent gravel;
slightly acid; clear, wavy boundary.

Bt—22 to 32 inches, dark-brown (7.5YR 4/4) sandy loam;

common, medium, distinct, gray (10YR 5/1) mot-
tles and common, fine, distinet, reddish-yellow
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(7.5YR 6/8) mottles; weak, medium, subangular
blocky structure; friable; clay films on surfaces of
peds; 10 percent fine gravel; neatral; abrupt, wavy
boundary.

IIC—32 to 60 inches, very pale brown (310YR 7/4) gravelly
sand; single grain; loose; 25 percent fie gravel;
mildly alkaline; slight effervescence.

The golum ranges from 20 to 40 inches in thickness and
from medivm acid to mildly alkaline in resction throughout
the profile. The Al horizon, where present, is very dark
brown (10YR 2/2) anpd is 1 to 4 inches thick. The A2 hori-
zon, where present, is gray (10YR §/1 or 6/1) and is 2 to 4
fuches thick. The Ap horizen is very dark gray (10YR 3/1)
or very dark grayish brown (10YR 3/2) and iz 6 to 10
inehes thick. The Bt horizon iz dark yellowish brown (10YR
4/4), dark brown (7.5YR 4/4), or yellowish brown (10YR
5/4, 5/8, 5/8) and iz gravelly sandy loam or sandy loam. It
is 6 to 11 inches thick. The IIC horizon is pale brown (10YR
6/3) or very pale brown (10YR 7/4) and is sand or coarse
sand or gravelly or very gravelly analogs of these textures. It
is mildly ajkaline or moderately alkaline and has slight effer-
‘vescence or strong effervescence.

The average annual temperature of these soils is a few de-
grees warmer than ig defined as the range for the serles, but
this difference does not alter the usefulness and behavior of
these soils.

Qladwin solls fermed in the same kind of material as
Mancelona soils. These solls have motties in the solum that
are lacking in Mancelons soils. Gladwin soils are similar to
Gilford soils. They lack the gray or grayish matrix colors in
the B horizon that are in the Gilford soils,

Gladwin loamy sand, 0 to 2 percent slopes (GmA).~—
This soil is on flats and low ridges. The areas are small to
medium in size and irregular in shape.

Included with this soil in mapping are small areas of
poorly drained Gilford soils in depressions. Also included
are a few gently sloping areas on ridges and low mounds.

This soil is very susceptible to soil blowing if the sur-
face is exposed. Permeability is moderately rapid, the
available water capacity is low, and fertility is low. The
main concerns of management are removing excess water
and conserving moisture, _

Most areas of this soil are used for woodland, pasture,
hay, ot small grain. A few areas are used for row crops.
This soil is moderately suited to farming if excess water
is removed, if the soil is fertilized, and if moisture is
conserved. It has moderate to severe limitations for re-
creational and urban developments. Capability unit ITTw-

5 (4b) ; woodland suitability group G; recreation group 5.

Glendora Series

The Glendora series consists of poorly drained, nearly
level soils on flood plains of the larger streams and rivers.
These soils formed in sandy water-laid materials. The
native vegetation consisted mainly of elm, ash, swamp
white oak, and aspen.

In a representative profile the surface layer is very dark
grayish-brown sandy loam about 8 inches thick. The upper
6 inches of the subsoil is dark grayish-brown, very fri-
able loamy sand mottled with olive brown; the lower 4
inches is gray, loose loamy sand mottled with dark brown.
The underlying material, beginning at a2 depth of about
18 inches, is gray sand.

Permeability is rapid, the available water capacity is
low, and fertility is low. Surface runoff is very slow or
ponded. These soils are flooded during the growing season
in most years.

Glendora soils are very poorly suited to farming. They
are moderately well suited to wetland wildlife habitat.
Limitations for most nonfarm uses are severe. These soils
are generally poorly suited to woodland.

_ Most areas of these soils are used for woodland or un-
improved pasture. A few areas are used for crops.

Representative profile of Glendora sandy loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
sandy loam; wesk, fine, granular structure; very
friable; slightly acid; abrupt, smooth boundary.

B21g—8 to 14 inches, dark grayish-brown (10YR 4/2) leamy
sond ; common, medinm, distinet, olive-brown (2.5Y
4/4) mottles; weak, medium, subangular blocky
structure; very friable: mildly alkaline; gradual,
wavy boundary,

B22g—14 to '8 inches, gray (10YR 5/1) loamy sand; com-
mon, medium, distinct, dark-brown (73YR 4/4)
mottles; single grain; loose; mildly alkaline; clear,
wavy boundary.

Cg—18 to 60 inches, gray (10YR 6/1) sand; single grain;
loose; miidly alkaline; slight effervescence.

The solum ranges from slightly acid to mildly alkaline
throughout. The Al herizon, where present, is black (10YR
2/1) or very dark brown (10YR 2/2). The Ap horlzon is 8 to
10 inches thick. The Cg horizon is mildly alkaline or moder-
ately alkaline and has slight or strong effervescence,

Glendora solls formed in the same kind of material as
Abseota and Algansee soils, These goils have mottles immedi-
ately beneath the Ap horizen, which are lacking in Abscota
soils. They are dominantly more gray in the subhorizons than
Algansee solls. Glendora soils are similar to Cohoctah and
Slean solls. They dominantly have a coarser texture in the
subhorizons than Cohoctah and Sloan soils,

Glendora sandy loam (0 to 2 percent slopes) {Gn).—
This soil is on flood plains of the larger streams and rivers.
The areas are small in size and irregular in shape.

Included with this soil in mapping are small areas of
the somewhat poorly drained Algansee soils. Also in-
cluded are 2 few widely scaitered areas where the surface
layer is loamy sand, loam, or silt Joam.

Flooding oceurs during the growing season in most

ears. Permeability is rapid, the available water capacity
13 low, and fertility is low. The main concerns of man-
agement are removing excess water, difficulty of obtain-
ing suitable outlets, flooding, conserving moisture, and
improving and maintaining fertility.

Most areas of this soil are used for woodland or unim-
proved pasture, A few areas are cultivated. This soil is
very poorly suited to farming, but it is suitable for pas-
ture. It has very severe limitations for recreational and
urban developments. Capability unit VIIw-1 (L-4c);
woodland suitability group O; recreation group 6.

Granby Series

The Granby series consists of poorly drained, nearly
level soils on outwash plains and lake plains. These soils
formed in sandy materials. The native vegetation con-
sisted mainly of aspen, oak, soft maple, and elm.

In a representative profile the surface layer is black
loamy sand about 9 inches thick. The subsoil is light-gray,
very friable loamy sand about 3 inches thick. The under-
lying material, beginning at a depth of about 12 inches,
is light brownish-gray sand mottled with yellowish
brown.

Permeability is rapid, the available water capacity is
low, and fertility is low. Surface runoff is very slow or

ponded.
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Granby soils are generally moderately well suited to
farming if excess water is removed, if the soil is ade-
quately fertilized, and if moisture is conserved. They are
suited to wetland wildlife habitat. Limitations for meost
nonfarm uses are severe. These soils are poorly suited to
woodland.

Most areas of these soils are used for permanent pas-
ture or woadland. A few areas are used for erops.

Representative profile of Granby loamy sand:

Ap—0 to 9 inches, black (10YR 2/1) loamy sand; wesak,
fine, granular strocture; very friable; peutral;
abrupt, smooth boundary.

Bg—9 to 12 inches, light-gray (10YR 7/2) loamy sand;
weak, coarse, granular gtructure; very friable; dark-
gray (10YR 4/1) organic flms on surfaces of peds;
neutral ; clear, wavy boundary.

C—12 to 60 inches, light brownish-gray (10YR 6/2) sand;
few, medium, distinct, yellowish-brown (10YR 5/¢)
metiles; single grain; lcose; mildly alksline.

The profile i8 neniral or mildly alkaline throughout. The
A horizon is black (10YR 2/1) er very dark brown (10YR
2/2) and is 7 to 14 inches thick. The C horizon is gray
{10YR 5/1), grayish brown (10YR 5/2), or light brownish
gray (10YR 6/2). It has slight effervescence between depths
of 40 and 60 inches in a few places.

The dark-colored surface layer of these soils is thinner than
is defined as the range for the series, but this difference does
not alter the usefulness and behavior of these soils.

Granby =oils formed in the same kind of material as Plain-
field soils, slightly acid variant., These soils dominantly have
gray or grayisk matrix colors in the solum that are lacking in
Piainfleld soils, slightly acid variant, Granby soils have draio-
age similar to that of Brevori and Gilford soils, They have a
coarser texture in the C horizon than Brevort soils and have
a coarser texture in the solum than Gilford seils.

Granby loamy sand (0 to 2 percent slopes) (Go).—This
soil is in depressions, swales, and drainageways. The areas
are small to medium n size and irregular in shape.

Included with this soil in mapping are a few small areas
of the poorly drained Gilford soils. Also included are
some areas where the surface layer is sandy loam.

This soil is susceptible to soil blowing if the surface is
exposed. Permeability is rapid, the available water ca-
pacity is low, and fertility is low. The main concerns of
mana%ement are removing excess water, conserving mois-
ture after drainage, and controlling soil blowing.

Most areas of this scil are used for permanent pastore
or woodland. A few areas are used for row crops. This
soil is moderately suited to farming if excess water 1s
removed, if it is adequately fertilized, and if moisture is
conserved. This soil has severe limitations for recreational
and urban developments. Capability unit IIIw-6 {be);
woodland suitability group W ; recreation group 4.

Gravel Pits

Gravel pits (Gp) are areas from which the overlying soil
layers have been removed or pushed aside so that sand
and gravel can be excavated fI:)r road construction, con-
crete mixing, and various other uses. Gravel pits are on
sandy moraines and outwash plains and in glacial drain-
ageways throughout the county.

The pits vary considerably in size. Most of the small
ones are quarried only occasionally for home use or for
small road fills. The larger pits are outlined on the soil
map; the smaller pits are indicated by a symbol. Most of
the larger pits are or have been commercially operated.
The pits ordinarily have no use other than as seurces of

gravel or sand. Some of them, however, contain water
and are used for swimming, fishing, and other recrea-
tional activities. Capability unit VIIIs-1 (Sa); net
placed in 2 woodland suitability group or recreation
group.

Iosco Series

The Tosco series consists of somewhat poorly drained,
nearly level soils on till plains. These soils formed in
sandy materizal, 18 to 42 inches thick, and in the underly-
ing loamy glacial till. The native vegetation consisted
mainly of aspen, maple, and ok,

In a representative profile the surface layer is dark-
brown loamy sand sbout 8 inches thick. The upper 7
inches of the subsoil is dark yellowish-brown, very friable
loamy sand. The middle 7 inches is dark-brown, loose
sand mottled with strong brown. The lower 15 inches is
brown, firm clay loam mottled with yellowish brown.
Beiween the middle and lower parts of the subsoil is a
layer, 5 inches thick, of light brownish-gray, loose sand
mottled with brownish yellow. The underlying material,
beginning at a depth of about 42 inches, is grayish-brown
clay loam mottled with yellowish brown.

Permeability is rapid in the upper part of the subsoil
and moderately slow in the lower part of the subsoil and
in the underlying material. The available water capacity
is moderate, and fertility is low. Surface runoff is slow.

Tosco soils are moderately suited to farming if excess
water is removed and fertility is maintained. They are
well suited to openland wildlife habitat. Limitations for
most nonfarm uses are moderate to severe. These soils
are generally poorly suited to woodland.

Most areas of these soils are used for crops. A few small
areas remain in woodland or are used for pasture,

Representative profile of an Josco loamy sand:

Ap—0 to 8 inches, dark-brown (7.5YR 3/2) loamy sand;
weak, fine, granular strueture; very friabie; medium
acid ; abrupt, wavy boundary.

B21lir—8 to 15 inches, dark yellowish-brown (10YR 4/4)
loamy sand; weak, medium, subangular blecky
gtructure; very friable; medium acid; gradual,
wavy boundary.

B22ir—15 to 22 inches, dark-brown (7.5YR 4/4) sand; com-
mon, medium, distinet, strong-brown (7.5YR B5/8)
mottles; singie grain; loose; medium scid; clear,
wavy bouandary.

A’2— 92 to 27 inches, light brownish-gray (10¥YR 6/2) sand;
eommon, medium, distinet, brownish-yellow (10YR
6/8) mottles; single grain; loose; glightly acid;
abrupt, irregular boundary.

IIB’&A'—27 to 42 inches, brown (10YR 5/3) clay loam and
light brownish-gray (10YR 6/2) sand interflnger-
ing; light brownish-gray material on surfaces of
peds, ard in and along worm and root channels;
many, medium, distinect, yellowisb-brown (10YR
5/8) mottles; moderate, medium, subangular blocky
structure; firm; clay films on surfaces of peds; 5
percent coarse fragments; neniral; abrupt, wavy
boundary.

IIC—42 to 80 inches, grayish-brown (10YR 5/2) clay loam;
common, medium, distinct, yellowish-brown (10YR
5/8) mottles; magsive; firm; § percent coarse frag-
ments; mildly alkaline; stight effervescence.

The golum ranges from 20 to 40 inches in thickness and is
strongly acid te meuiral in the upper part and glightly acid
to mildly alkaline in the lower part. The Al horizon, where
present, is very dark gray {10YR 3/1) and is 1 to 4 inches
thick. The A’2 horizon, where present, is light gray (10YR
5/1 or 6/1) and is 2 to 5 inches thick, The Ap herizon is
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dark brown (7.5YR 3/2 to 10YR 3/3) or very dark grayish
brown (10YR 3/2) and is 6 to 10 inches thick. The B’ part
of the ITB'&A’ horizon 1s yellowish brown (10YR 5/4 or
5/8), brown (10YR 5/3), or strong brewr (7.5YR 5/8) and
is clay loam, silty clay loam, or heavy loam. The IIB’&A’
horizon is 5 to 20 inches thick. The IIC horizon is loam or
clay leam, It is mildly alkaline or moderately alkaline and
has slight effervescence.

The average annual temperature of these sofls is a few
degrees warmer than is deflned as the range for the series,
but this difference does not alter the usefulness and behavior
of these soils.

¥osco goils formed in the same kind of material as Brevort
and Menominee gofly, These soils have browner colors in the
B horizon than Brevort soils, They have mottles in the solum
that are lacking in Menominee soils. Iosco soils are similar to
Belding sandy loam and Iosco loamy sand, deep variant.
They dominantly have a coarger texture in the upper part of
the solum than Belding soils. Iosco seils have a thinner solum
than Iosco goils, deep variant.

Tosco loamy sand, 0 to 2 percent slopes (1sA).—This
soil is in depressions and flat areas. The areas are small to
medium in size and irregular in shape. This soil has the
profile deseribed as representative of the series.

Included with this soil in mapping are areas of the
poorly drained Brevort soils in some small depressions.
Also 1ncluded are some small areas where the sandy ma-
terial is underlain by clay loam at depths of 42 to 66
inches.

This soil is subject to soil blowing if the surface is
exposed. Fertility is low. The main concern of manage-
ment is removing excess water, but conserving moisture
after drainage and control of soil blowing are also im-
portant.

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is moderately suited to
farming if excess water is removed and fertility is main-
tained. It has moderate to severe limitations for recrea-
tional and urban developments. Capability unit ITTw-9
(4/2b) ; woodland suitability group G ; recreation group 5.

Isoco stony loamy sand, 0 to 2 percent slopes {1A).—
This soil is on low beach ridges and in flat areas. The
areas are small in size and irregular in shape. This soil
has a profile similar to that described as representative of
the series, except that stones, 10 to 20 inches in diameter
and 5 to 30 feet apart, are on the surface and within the
surface layer. Cobblestones, 8 to 6 inches in diameter, are
in the upper part of the subsoil in many places.

Included with this soil in mapping are some small areas
of poorly drained Brevort soils in small depressions. Also
included are a few areas that are gently sloping.

The main concerns of management are removal of ex-
cess water and stones,

Most areas of this soil are used for pasture. A few areas
are wooded. Stones are present in numbers that make till-
age of cultivated crops impractical. This soil has severe
limitations for most recreational and urban developments.
Capability unit Vw-1 (4/2b) ; woodland suitability group
G; recreation group 5,

Iosco Series, Deep Variant

The Tosco series, deep variant, consists of somewhat
poorly drained, nearly level soils on till plains and low
beach ridges. These soils formed in sandy and loamy
glaciofluvizl material. The native vegetation consisted
mainly of aspen, oak, ash, and maple.

SOTL: SURVEY

In a representative profile the surface layer is very
dark grayish-brown loamy sand about 9 inches thick. The
first 5 inches of the subsoil is dark-brown, friable loamy
sand. The second part, 10 inches thick, is strong-brown,
very friable loamy sand mottled with light yellowish
brown. The third part, 8 inches thick, is reddish-brown,
firm coarse gravelly sandy clay loam mottled with yellow-
ish brown. The fourth part, 4 inches thick, is brown, fri-
able gravelly loam mottled with brownish yellow. Be-
tween the second and third parts of the subsoil is a layer,
about 8 inches thick, of yellowish-brown, very friable
loamy sand mottled with light yellowish brown. The un-
derlying material, between depths of 44 and 50 inches, is
light yellowish-brown gravelfy sand. Below this, it is
brown loam.

Permeability is rapid in the upper part of the subsoil
and moderately slow in the lower part of the subsoil and
in the underlying material. The available water capacity
1s moderate, and fertility is low. Surface runoff is slow.

Tosco soils, deep variant, are moderately suited to farm-
ing if excess water is removed and moisture is conserved.
They are well suited to openland wildlife habitat. Limita-
tions for most nonfarm uses are moderate to severe. These
soils are generally poorly suited to woodland.

Most areas of these soils are used for crops. A few
areas are wooded.

Representative profile of Tosco loamy sand, deep vari-
ant:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
leamy sand; wesk, flne, granular structure; very
friable; slightly acld; clear, smooth boundary.

B21ir-9 to 14 inckes, dark-brown (7.53YR 4/4) loamy sand;
weak, fine, grapular structure; friable; medium
acid ; clear, wavy boundary.

B22ir—14 to 24 inches, strong-brown (7.5YR §5/6) loamy
sand; few, fine, faint, light yellowish-brown (10YR
6/4) mottles in lower part of the horizon; weak,
fine, granular structure; very friable; strongly acid;
clear, wavy houndary.

A’2—24 to 32 inches, yellowish-brown (10YR 5/4) loamy
gand; few, fine, faint, light yellowish-brown (10YR
6/4) mottles; weak, thin, platy structure: very fri-
able ; neutral ; clear, wavy bhoundary.

ITB’21t—32 to 40 inches, reddish-brown (BYR 4/4) coarse

: gravelly sandy clay loam; few, medium, distinct,
yellowish-brown (10YR 5/4 and 5/6) mottles;
weak, medium, subangular blocky structure; firm;
clay films on surfaces of peds: 20 percent fine
gravel ; mildly atkaline; clear, wavy boundary.

11B’22i—40 to 44 inckes, brown (10¥YR 5/3) gravelly loam;
common, medinm, distinct, brownish-yellow (10YR
6/8) mottles; massive; friable; clay films on surfaces
of peds; 20 perecent fine gravel; mildly alkaline;
clear, wavy boundary.

ITIC1—44 to 50 inches, lght yellowish-brown (10YR 6/4)
gravelly sand; commeon, fine, faint, brownish-yellow
{10YR 6/8) mottles; single grain; loose; 25 percent
fine gravel; mildly alkaline; slight effervescence;
abrupt, wavy boundary.

IVC2—50 to 66 inches, brown (10YR §/3) loam; wesk,
cearse, blocky structure; firm; 10 percent gravel
and cobblestones: mildly alkaline:; glight efferves-
ecence,

The solum ranges from 40 to 60 inches in thickness. It is
strongly acid to neutral in the sandy upper part and neuntral
or mildly alkaline in the loamy lewer part. The Ap horizon
is dark brown (10YR 3/3), very dark grayish brown (I0YR
3/2), or very dark gray (10YR 3/1) and iz § to 18 inches
thick. The A’2 horizom I8 8 to 18 inches thick. The
IIIC1 horizon is sand or loamy sand or gravelly analogs of
these textures, It is 1 inch to 8 inches thick. The IVC2 is
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loam or clay loam. It is mildly alkaline or moderately alka-
line and has slight effervescence ¢r strong effervescence.

Tosco soils, deep variant, are similar to Brevort, Iosco,
Menominee, and@ Metamora soils. These solls have browner
colors in the B horizon than Brevort soils. They have a
thicker solum than Josco soils. They have mottles in the
golum that are lacking in Menominee soils. These soils have
a cosrser texture in the upper part of the solum than
Metamora soils.

Iosco loamy sand, deep variant (0 to 2 percent slopes)
(Iv.—This soil is on low beach ridges and in flat areas, The
areas are small to medium in size and irregular in shape.
Included with this soil in mapping are small, gently un-
dulating areas where the slope is 2 to 6 percent.

This soil is subject to soil blowing if the surface is
exposed, Fertility is low. The main concerns of manage-
ment are removing excess water, controlling soil blowing,
and conserving moisture.

Most areas of this soil are used for crops. A few areas
remain wooded. This soil is moderately suited to farming
if excess water is removed and moisture is conserved. It
has moderate to severe limitations for recreational and
urban developments. Capability unit ITIw-9 (4/2b);
woodland suitability group G ; recreation group 5.

Kendallville Series

The Kendallville series consists of well-drained, gently
sloping to rolling seils on till plains and moraines. These
soils formed in loamy materials. The native vegetation
consisted mainly of oak, maple, and hickory.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 8 inches thick. The sub-
surface layer is yellowish-brown sandy loam about 4
inches thick. The upper part of the subsoil, 8 inches thick,
is reddish-brown, firm sandy clay loam; the middle part,
13 inches thick, is dark reddish-brown, firm gravelly clay
loam; and the lower part, 5 inches thick, is brown, firm
clay loam. The underlying material, beginning at a depth
of about 38 inches, is pale-brown heavy loam.

Permeability is moderate in the upper part of the sub-
soil and moderately slow in the lower part of the subsoil
and in the underlying material, The available water ca-
pacity is high, and fertility is high.

Kendallville soils are well suited to hardwoods but
poorly suited to pines. Areas of less sloping soils are well
suited to farming. They are well suited to openland wild-
life habitat. Limitations for most nonfarm uses are
slight to moderate on the less sloping soils.

Moeost areas of these soils are used for crops. Some areas
are used for permanent pasture or are wooded.

Representative profile of a Kendallville sandy loam:

Ap—0 to 8 inches, dark grayish-brewn (10YR 4/2) sandy
loam; meoderate, mediom, granular structure; fri-
able: less than 5 percent gravel; medium acid;
abrupt, smooth boundary.

A2 8 to 12 inches, yellowish-brown (10YR 5/4)} sandy
loam; weak, coarse, granular structure; friable; less
than § percent gravel; medium acid; clear, wavy
bourdary.

B21t—12 to 20 inches, reddish-brown (SYR 4/4) sandy clay
loam; moderate, medium, subangular blocky strue-

ture: irm; clay flms on surfaces of peds; less than
§ percent gravel; slightly acid; clear, wavy bound-

ary.
B22t— 20 to 33 inches, dark reddish-brown (5YR 3/4) grav-
elly clay loam; moderate, coarse, subangular blocky
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structare; firm; ciay fllms on surface of peds; 20
percent gravel; neutral; clear, wavy boundary.

IIB23:—33 to 88 inches, brown {10YR 5/3) clay loam; weak,
coarse, subangular blocky structure; firm; clay filras
on surfaces of peds; 5 percent gravel and cobble-
stones; neutral; abrupt, wavy boundary.

IIC—38 to 60 incbes, palebrown (10YR 6/3) heavy loam;
massive; frm; 5 percent gravel and cobblestones;
mildly alkaline; slight effervescence.

The golum ranges from 24 to 40 inches in thickness and is
medium acid to mildly alkaline throughout. The Al horizon,
where present, is very dark grayish brown (10YR 3/2) and
1s 1 te 3 inches thick. The Ap horizon s brown (10YR 4/8)
or dark grayish brown (10YR 4/2) and is 7 to 10 incheg
thick. The Bt horizon is dark yellowish brown (10YR 4/4),
dark brown (7.5YR 4/4 er 10YR 4/8), reddish brown (5Y¥R
4/4), dark reddish brown (5YR 3/4), or brown {10YR 5/3).
It is clay loam or sandy clay loam or gravelly analogs of
these textures. The IIC horizon is brown (10YR 5/3) or
pale brown (10YR 6/3) ard is elay loam or leam. It is
mildly salkaline or mederately alkaline and has slight
effervescence,

Kendaliville soils formed in the same kind of material as
Berville and Macomb soils. These soils lack mottles in the
golum that are in the Bervilie and Macomb soils, and they
have a lighter colored A herizon than those soils. Kendaliviile
soils are similar to Fex, Miami, Newaygo, Owosso, and Tuscola
goils. They have a finer texture in the C horizon than Newaygo
and Fox soils. They have a higher content of coarse fragments
in part of the B horizon than Miami and Owosso goils. Kendall-
ville soilz have coarse fragments in the profile that are lacking
in Tuseola solls, and they lack the stratified material in the
C horizon that is in the Tuscola soils.

Kendallville sandy loam, 2 to 6 percent slopes {KhB).—
This soil is on knolls, ridges, and low mounds. The areas
are small to medium in size and irregular in shape. This
soil has the profile described as representative of the
series.

Included with this soil in mapping are small depres-
sional areas that are covered by a thin layer of loamy
overwash. Also included are a few small eroded areas, at
higher elevations, that are the source of the overwash
materials. A few small wet areas are also included, espe-
cially in drainagewsys.

Surface runoff is slow, and the hazard of erosion is
slight to moderate. The main concern of management is
controlling erosion.

Most areas of this soil are used for crops. A few areas
vemain wooded. This soil is well suited to farming. It has
slight to moderate limitations for recreational and urban
developments. Capability unit Ile-2 (3/2a); woodland
suitability group D recreation group 2.

Kendallville sandy loam, 2 to 6 percent slopes, mod-
erately eroded {KhB2.—This soil is on knolls, ridges, and
low mounds. The areas are small to medium in size and
irregular in shape. This soil has a profile similar to the
one described as representative of the series, except that
the surface layer is thinner and is brown or ye lowish
brown.

Included with this soil in mapping are small areas, at
higher elevations, that are severely eroded. These areas
have lost all of their surface layer through ercsion, and
the sandy clay loam subsoil is exposed. Also included are
small areas of Fox soils.

Surface runoff is slow to medium, and the hazard of
erosion is moderate. The main concerns of management
are controlling erosion and improving organic-matter
content and tilth. .

Most areas of this soil are used for crops. This soil is
well suited to farming if erosion is controlled and
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organic-matter content is improved. It has slight to
moderate limitations for recreational and urban devel-
opments. Capability unit Ile-2 (3/2a); woodland suita-
bility group D; recreation group 2.

Kendallville sandy loam, 6 to 12 percent slopes
{KhCi.—This soil is on knolls and ridges on uplands. The
areas are small to medium in size and irregular in shape.
Slopes are less than 100 feet long.

Included with this soil in mapping are small eroded
areas. These eroded areas have a thin, brown surface
layer. Also included are a few small wet areas in drain-
ageways.

Surface runoff is medium, and the hazard of erosion is
moderate to severe. The main concerns of management
are controlling water erosion and conserving meoisture.

Most areas of this soil are used for crops or perma-
nent pasture. Some areas remain wooded. This soil is
moderately svited to farming, It has moderate limita-
tions for recreational and urban developments, Capabil-
ity unit Ile-5 (3/2a); woodland suitability group D;
recreation group 2.

Kendallville sandy loam, 6 to 12 percent slopes, mod-
erately eroded (KhC2).—This s0il is on knolls and ridges on
uplands. The areas are small in size and irregular in
shape. Slopes are less than 100 feet long. This soil has s
profile similar to the one described as representative of
the series, exeept that the surface layer is thinner and is
brown or yellowish brown.

Included with this soil in mapping are small eroded
areas where the sandy clay loam subsoeil is exposed.

Surface runoff is medium to rapid, and the hazard of
erosion is moderate to severe. The main concerns of
management are controlling water erosion, improving
organic-matter content and tilth, and conserving mois-
ture.

Most areas of this soil are used for crops or permanent
pasture. This soil is moderately suited to farming if ero-
sion is controlled, if organic-matter content is inereased,
if tilth is improved, and if moisture is conserved. It has
moderate limitations for most recreational and urban de-
velopments. Capability unit ITTe-5 (3/2a) ; woodland suit-
ability group D; recreation group 2.

Kibbie Series

The Kibbie series consists of somewhat poorly drained,
nearly level to gently undulating soils on lake plains and
outwash plains. These soils formed in water-laid mate-
rials consisting of stratified silt loam and fine sand. The
native vegetation consisted mainly of elm, beech, maple,
and basswood.

In a representative profile the surface layer is very
dark grayish-brown loam about 8 inches thick. The sub-
surface layer is pale-brown loam about 3 inches thick.
The upper 5 inches of the subsoil is grayish-brown,
friable heavy fine sandy loam mottled with yellowish
brown; the lower 10 inches is grayish-brown, friable
heavy loam mottled with yellowish brown. The underly-
ing material, beginning at a depth of about 26 inches, is
light-gray, stratified silt loam and fine sand.

Permeability is moderate, the available water capacity
is high, and fertility is high. Surface runoff is slow.,

Kibbie soils are well suited to farming if excess water
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is removed. They are well suited to openland wildlife
habitat. Limitations for most nonfarm uses are moderate
to severe. These soils generally are poorly suited to
woodland.

Most areas of these soils are used for crops. A few areas
are used for woodland or pasture,

Representative profile of a Kibbie loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loam; moderate, fine, granular structure; friable;
neutral ; abrupt, smeoth boundary.

A2—8 to 11 inches, pale-brown (10YR 6/3) loam; weak,
thin, platy structure; friable; neutral; clear, wavy
boundary.

B21tg—11 to 16 inches, grayish-brown (10YR 5/2) heavy
fine sandy loam; common, medium, distinct, yellow-
ish-brown (10¥YR 5/8) motftles; weak, medium, sub-
angular blocky structure; friable; clay films on sur-
faces of peds; neutral; clear, wavy boundary.

B22tg—16 to 28 inches, grayish-brown (10YR 5/2) heavy
loam; common, medinm, distinet, yellowish-brown
{I0YR 5/8B) mottles; moderate, medium, subangn-
lar blocky structure; friable; ¢lay films on surfaces
of peds; neuiral; abrupt, wavy boundary.

IIC—26 to 60 inches, light-grey (10YR 7/2) stratified silt
loam and fine sand; massive; very friable; miidly
alkaline ; slight effervescence.

The solum ranges from 24 to 40 inches in thickness and is
slightly acid or neutral throughout. The Al horizon, where
present, iz very dark gray (10YR 3/1) and is 1 fo 4 inches
thick. The Ap horizon is 7 to 10 inches thick. The Btg hori-
zon is heavy fine sandy loam, heavy loam, or light silty clay
leam. The IIC horizen contains thin strata of loam, sandy
loam, or sand in a few places. It is mildly alkalire or mod-
erately alkaline and has slight effervescence or strong
effervescence.

Kibbie sofls formed in the same kind of material as Col-
wood and Tuscola seils, These soils have a thinner, dark-
eolored A horizen than Colwood soils and a darker colored Ap
horizon than Tuscela soils. They are dominantly more grayish
in the B horizon than Tuscola and Richter soils, Kibbie soils
have a finer texture throughout the solum than Richier soils.

. Kibbie loam, 0 to 2 percent slopes {KnA).—This soil is
in flat areas on plains, The areas are small to medium in
size and irregular in shape. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas of
the poorly drained Colwood soils in small depressions.
Also included are a_few areas that have a clay loam or
silty clay loam subsoil and substratum.

The hazard of erosion is slight. The main concern of
management is removing excess water.

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is well suited to farming if
excess water is removed. It has moderate to severe
limitations for most recreational and urban develop-
ments. Capability unit TIw-6 (2.5b) ; woodland smtability
group (; recreation group 3.

Kibbie loam, 2 to 6 percent slopes (KnB).—This soil is
on undulating plains. The areas are small o medium in
size and irregular in shape.

Included with this soil in mapping are small areas of
the poorly drained Colwood seils in small depressions.
Also included are small areas where the subsoil and
substratum are clay loam or silty clay loam.

The hazard of erosion is slight to moderate. The main
concern of management is removing excess water, but
eontrolling erosion is also a concern.

Most areas of this soil are used for crops. A few areas

are wooded. This soil is well suited to farming if excess
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water is removed. It has moderate to severe limitations
for most recreational and urban developments. Capabil-
ity unit IIw-7 (2.5b); woodland suitaﬁnility group G;
recreation group 8.

Landes Series

The Landes series comsists of well-drained, nearly
level soils on flood plains of major streams in the county.
These soils formed in sandy loam water-laid materials.
In this county Landes soils are mapped in an undifferen-
tiated unit with Eel and Abscota soils. The native vege-
tation consisted mainly of oak, maple, elm, and hickory.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 7 inches thick. The
subsoil is brown, very friable sandy loam about 17 inches
thick. The underlying material, beginning at a depth of
about 24 inches, is yellowish-brown light sandy loam.

Permeability is moderately rapid, the available water
capacity is moderate, and fy;,rtihty is medium. Surface
runoff 1s slow. These soils are seldom flooded after May.

Landes soils are well snited to openland wildlife hab-
itat. Most areas are small in size and inaccessible hecause
of meandering streams. Limitations for most nonfarm
uses are moderate to severe. These soils are moderately
suited to hardwoods and poorly suited to pines.

Most areas of these soils are used for woodland, pas-
ture, wildlife habitat, or recreation. A few areas are used
for crops.

Representative profile of Landes sandy loam, from an
area of Eel, Landes, and Abscota soils:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) sandy
loam; weak, fine, granular structure; friable; less
than 5 percent gravel; neuntral; abrupt, smooth
boundary.

B2—7 to 24 inches, brown (7.5YR 5/4) sandy loam; very
weak, fine, subangular blecky siructure; very fria-
ble; meutral ; gradual, wavy boundary.

C—24 to 60 inches, yellowish-brown (10YR 5/4) light sandy
loam; massive; very friable; mildly alkaline.

The profile ranges from slightly acid to mildly alkaline
thronghont. The Ap horizon is dark gray (10YR 3/1) er
dark grayish brown (10YR 4/2) and iz 6 to 19 inches thick.
The B horizon is yellowish brown (10YR 5/4, 5/6, or 5/8),
dark yellowish brown (10YR 4/4), or brown (7.5YR 5/4)
and is fine sandy loam or sandy loam. In a few places the C2
horizon contains strata of loamy fine sand, sand, or gravelly
sand. It has slight effervescence in a few places.

The surface layer of these soils is lghter colored and thin-
ner than is defined as ihe range for the series, but these gif-
tex;ences do not alter the usefulness and behavior of these
soils.

Landes solls formed in the same kind of material as
Ceresco and Cohoctah soils. These soils lack the gray or
grayish matrix colors and moftles in the upper part of the
subhorizons that are in the Ceresco soils. They lack the gray
or grayish matrix colors in the subhorizong that are typical
of Cohoctah soils. Landes soils are in ar undifferentiated
unit with Absceta and Fel goils. These solis dominantly have
a finer texture in the subhorizons than Absceia soils, They
%‘c;mim;.ntly have a coarser texture in the subhorizons than

1 goils.

Lapeer Series

The Lapeer series consists of well-drained, gently
sloping or sloping soils on till plains and moraines.
These soils formed in sandy loam glacial till. The native
vegetation consisted mainly of oak, maple, and hickory.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 7 inches thick. The sub-
surface layer is pale-brown sandy loam about 4 inches
thick. The upper 6 inches of the subsoil is yellowish-
brown, friable heavy sandy loam. The middle 7 inches
is strong-brown, firm sandy elay loam. The lower 12
inches is yellowish-brown, firm light sandy clay loam.
The underlying material, beginning at a depth of about
36 inches, is brown sandy loam.

Permeability is moderate, the available water capacity
is moderate, and fertility is medium.

Lapeer soils are well suited to farming. They are well
suited to openland wildlife habitat. Limitations for non-
farm uses are slight on the less sloping soils. These soils
are well suited to woodland.

Most areas of these soils are used for crops.

Representative profile of a Lapeer sandy loam:

Ap—0 to T inches, dark grayish-brown (10YR 4/2) sandy
loam; weak, fine, granular strueture; friable; 5 per-
cent coarse fragmenis; mediovm acid; abrupt,
smooth boundary.

A2 7 to 11 inches, pale-brown (10YR 6/3) sandy loam;
weak, coarse, granular structure; friable; 5 percent
coarse fragments; medium acid; clear, wavy bound-

ary.

Bi—11 to 17 inches, yellewish-brown (10YR $5/4) heavy
sandy loam; weak, fine, subangular blocky strue-
ture; friable; 5 percent coarse fragments; slightly
acid : gradual, wavy boundary.

B21t—17 to 24 inches, strong-brown (7.5YR 5/6) sandy clay
loam: moderate, medium, subangular blocky struc-
ture; firm; clay films on surfaces of peds; § percent
coarse fragments; mildly alkalire; gradual, wavy
boundary.

B22t—24 to 36 inches, yellowish-brown (10YR 5/8) light
sandy eclay loam; moderate, medium, subangular
blocky structure; firm; clay flms on gurfaces of
peds; 5 percent coarse fragments; mildly alkaline ;
abrupt, wavy boundary.

(—36 to 60 inches, brown (10YR 5/3) sandy loam; massive;
friable; 10 percent coarse fragments; mildly alkaline;
glight effervescence.

The solum ranges from 24 to 36 inches in thickness and is
medinm acid to mildly alkaline throughout. The Al horizon,
if present, is very dark grayish brown (10YR 3/2) and is 1 to
2 inches thick. The Ap horizon is 6 to 10 inches thick. The
A2 horizon, if present, iz brown (10YR 5/3) or pale brown
(10YR 6/3). The Bt horizon is sandy elay loam or light elay
loam, The B2l horizon iz yellowish brewn (10YR 5/4, 5/6,
or 5/8) or strong brown (75¥YR 5/6). The C borizon is light
yellowish brown (10YR 6/4) or brown (10YR 5/8). It is
mildly alkaline or moderately alkaline and bhas slight
effervescence.

Tapeer soils formed in the same kind of material as Barry
and Locke soils. These soils lack the mottles in the B herizon
that are in the Barry and Locke soils, and they have a
lighter eolored Ap horizon than those soils. Lapeer soils are
similar to Boyer and Miami soils. These soils are finer tex-
tured ip the € horizon and average fewer coarse fragments
jn the O horizon than Boyer seils. They have more sand
geparates througheut than Miami goils, and they average a
lower content of clay in the Bt horizon than these soils.

Lapeer sandy loam, 2 to 6 percent slopes ilmBl.—This
soil is on knolls, ridges, and low mounds. The areas
are small to medium in size and irregular in shape. This
soil has the profile described as representative of the
series.

Tncluded with this soil in mapping are small depres-
sional areas that are covered by a layer of loamy soil.
Also included are a few small eroded areas, at higher
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elevations, that are the source of the overwash materials.
They have a yellowish-brown surface layer.

Surface runoff is slow, and the hazard of erosion is
slight to moderate. The main concern of management is
controlling erosion.

Most areas of this soil are used for crops. This soil is
well suited to farming. It has slight limitations for most
recreational and urban developments. Capability unit
ITe-3 (8a); woodland suitability group U; recreation
group 2.

Lapeer sandy loam, 6 to 12 percent slopes, moderately
eroded (ImC2).—This soil is near drainageways or depres-
sions. The areas are small in size and irregular in shape.
Slopes are less than 100 feet long. This soil has a profile
simar to the one described as representative of the
series, except that the surface layer is thin and is yellow-
ish brown.

Included with this soil in mapping are small areas of
poorly drained Barry soils in depressions and narrow
drainageways. Also included are small, severely eroded
areas on side slopes where the brown sandy clay loam
part of the subsoil is exposed.

Surface runoff is medium to rapid, and the hazard of
erosion is moderate to severe. The main concern of man-
agement is controlling water erosion.

Most areas of this soil are used for crops. This soil is
moderately suited to farming if erosion is controlled. It
has moderate limitations for most recreational and urban
developments. Capability unit ITle-6 (3a); woodland
suitability group U ; recreation group 2.

Lenawee Series

The Lenawee series consists of poorly drained, nearly
level soils on lake plains. These soils formed in water-
laid materials that consist mainly of silty clay loam or
clay loam with thin strata of silt loam, sandy loam, and
clay. The native vegetation consisted mainly of elm, ash,
red maple, and swamp white oak.

In 2 representative profile the surface layer is very
dark gray silt loam about 9 inches thick. The upper 5
inches of the subsoil is gray, friable heavy silt loam; the
lower 11 inches is gray, firm heavy silty clay loam mottled
with dark yellowish brown. The underlying material,
beginning at a depth of about 25 inches, is gray, stratified
silty clay loam and clay loam with thin strata of silt
loam, sandy loam, and clay. It has mottles of yellowish
brown.

Permeability is moderately slow, the available water
capaeity is high, and fertility is high. Surface runoff is
very slow or ponded.

Lenawee soils are well suited to farming if excess
water is removed and tilth is maintained. They are well
suited to wetland wildlife habitat. Limitations for most
nonfarm uses are severe. These soils are poorly suited to
woodland.

Most areas of these soils are uwsed for crops. A few
areas remain in woodland.

Representative profile of Lenawee silt loam:

Ap—0 to 9 inches, very dark gray (10YR 3/1) siit leam;

moderate, medium, granular structure; friable: neun-
tral; abrupt, smoeth boundary.
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B21g—-9 to 14 inches, gray (10YR 5/1) heavy silt loam;
moderate, fine, subangular blocky structure; friable;
very dark grayish-brown (10YR 3/2) films on sur-
faces of peds; neutral; clear, wavy boundary.

B22g—14 to 25 inches, gray (N 5/0) heavy silty clay loam;
common thin strata of silt leam and clay; commen,
mediam, distinct, dark yellowish-brown (10YR 4/4)
mottles; moderate, medium, angular blocky struc-
ture; firm; mildly alkaline; abrupt, wavy boundary.

€g—25 to 60 inches, gray (N 6/0) stratified silty clay loam
and clay loam; common thin strata of slit loam,
sandy loam, snd clay; many, medium, distinct,
yellowish-brewn (10YR 5/8) meottles; massive; firm;
mildly alkaline; slight effervescence,

The solum ranges from 25 to 42 inches in thickness and is
slightly acid to mildly alksline throughout. The Ap bhorizom
iz very dark brown (10¥YR 2/2) or very dark gray (10YR
3/1) and is 8 to 10 inches thick. The Bg horizon is grayish
brown (10YR 5/2), gray (10YR 5/1 or N 5/0), or light
brownish gray (10YR 6/2)., The B2ig horizon is heavy silf
loam or gilty clay loam. The B22g horizon ig heavy silty clay
leam or light silty clay. The Bg horizon centaing strata, 1 te
4 inches thick, of sandy loam, light silt loam, or clay in a few
places. The Cg horizon is grayish brown (10YR or 2.5Y 5/2)
or gray {10YR 5/1 or 6/1, N 5/0 or N $/0). The Cg horizon
is mildly alkaline or moderately alkaline and bas slight ef-
fervescence or strong effervescence.

Lenawee soils are similar to Brookston and Colwood seils.
These solls have stratified material iz the C horizon that is
lacking in Brookston seoils, and they lack the coarse frag-
ments in the profile that are in the Brookston soils, They
dominantly have a finer texture throughout the profile than
Colwood soils.

_ Lenawee silt loam (0 to 2 percent slopes) {Ln).—This soil
is in depressions and flat areas. The areas are small to
medium 1n size and irregular in shape.

Included with this soil in mapping are small, slightly
hifher areas of somewhat poorly drained Kibbie soils.
Also included are small areas of poorly drained Colwood
soils.

This soil is ponded in some areas early in spring and
after heavy rains. Permeability is moderately slow. The
main concern of management is removal of excess water,
but poor seil tilth is a concern in many areas.

Most areas of this soil are used for crops. A few areas
remain in woedland. This soil is well suited to farming
if excess water is removed and tilth 1s maintained. It has
severe limitations for recreational and urban develop-
ments, Capability unit IIw-4 (1.5¢) ; woodland suitability

group P; recreation group 4.

Linwood Series

The Linwood series consists of very poorly drained,
nearly level soil in depressions on till plains, lake plains,
and moraines. These soils formed in organic materials,
12 to 42 inches thick, over loamy material The
native vegetation consisted mainly of alder, willow, ash,
and soft maple.

In a representative profile the upper 32 inches is black
muck. Many wood fragments are below a depth of 10
inches. The underlying material, beginning at a depth
of about 32 inches, is grayish-brown light clay loam.

Permeability is moderately rapid in the organic mate-
rial and moderate in the loamy material. The available
water capacity is very high in the organic material and
moderate in the loamy material. Fertility is low, espe-
cially in micronutrients. Surface runoff is very slow or
ponded.
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Figure 7.—Profile of Linwood muck. Loamy material lies below
the muck. The numbers refer to depth in feet.

Linwood soils are well suited to farming if excess
water is removed, if adequately fertilized, and if soil
blowing is controlled. They are well suited to wetland
wildlife. Limitations for most nonfarm uses are severe.
These soils are poorly suited to woodland.

Most areas of these soils are used for crops. Truck
crops and potatoes are the main crops. Some areas re-
main in swamp vegetation and woods.

Representative profile of Linwood muck :

1—0 to 10 inches, black (10YR 2/1) muck: moderate, fine,
granular structure; friable; slightly acid.

2—10 to 32 inches, black (5YR 2/1) muck; weak, coarse,
granular structure; friable; many wood fragments;
slightly acid.

IIC—32 to 60 inches, grayish-brown (10YR 5/2) light clay
loam; massive; firm; mildly alkaline; slight
effervescence.

The organic material ranges from 12 to 42 inches in thick-
ness over loamy material. The organic material is medium
acid to mildly alkaline throughout. Woody fragments in the
organic material range from few to many. The 2 horizon is
black (10YR 2/1 or 5YR 2/1), very dark brown (10YR 2/2),
or dark reddish brown (5YR 2/2). The IIC horizon is loam,
light silty clay loam, or light clay loam. It is mildly alkaline

or moderately alkaline and has slight effervescence to strong
effervescence.

Linwood soils are similar to Carlisle, Edwards, Tawas, and
Wallkill soils. These soils lack organic material, 42 inches or
more thick, that is typical of Carlisle soils. They lack the marl
at a depth of 12 to 42 inches that is in the Edwards soils.
These soils have loamy material at a depth of 12 to 42
inches instead of sandy material that is in the Tawas soils.
They lack 10 to 40 inches of loamy material immediately
above the organic material that is in the Wallkill soils.

Linwood muck (0 to 2 percent slopes) (lo).—This soil
is in depressions and swales on uplands and in swampy
flats on lowlands. The areas are small in size and irregu-
lar in shape.

Included with this soil in mapping are small, burned-
over areas. These burned-over areas have only a few
inches of muck remaining, and the surface layer is
alkaline in a few places. Also included are a few small
areas of poorly drained Colwood soils at slightly higher
elevations and a few small areas where the underlying
material is clay.

This soil is very susceptible to soil blowing if the sur-
face is exposed. The main concerns of management are
removing excess water, control of soil blowing, improv-
ing and maintaining fertility, and preventing frost
damage.

Most areas of this soil are used for crops. Some areas
remain in swamp vegetation or woods. This soil is well
suited to farming if excess water is removed, if it is
adequately fertilized, and if soil blowing is controlled. Tt
has very severe limitations for recreational and urban
developments. Capability unit ITw-10 (M/3¢) ; woodland
suitability group J; recreation group 7.

Locke Series

The ILocke series consists of somewhat poorly drained,
nearly level or gently sloping soils on till plains and low
moraines. These soils formed in sandy loam glacial till.
The native vegetation consisted mainly of oak, ash, bass-
wood, and hickory.

In a representative profile the surface layer is very
dark grayish-brown sandy loam about 7 inches thick. The
subsurface layer is pale-brown sandy loam about 5 inches
thick. The upper 4 inches of the subsoil is grayish-brown,
firm heavy sandy loam mottled with yellowish brown;
the lower 14 inches is grayish-brown, firm sandy clay
loam mottled with brownish yellow. The underlying
material, beginning at a depth of 30 inches, is brown
sandy loam mottled with brownish yellow.

Permeability is moderate, the available water capacity
is moderate, and fertility is medium. Surface runoff is
slow.

Locke soils are well suited to farming if excess water is
removed. They are well suited to openland wildlife hab-
itat. Limitations for most nonfarm uses are moderate to
severe. These soils are generally poorly suited to wood-
land.

Most areas of these soils are used for crops. A few
areas remain in woodland.

Representative profile of a Locke sandy loam:

Ap—0 to T inches, very dark grayish-brown (10YR 3/2)
sandy loam ; weak, fine, granular structure; friable;
5 percent coarse fragments; slightly acid: abrupt.
wavy boundary.
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A2—7 to 12 inches, pele-brown (10YR 6/3) sandy loam;
weak, coarse, granular struacture; friable; 5 percent
coarse fragments; slightly aeid; clear, wavy bound-

ary.

B21tg—12 to 16 inches, grayish-brown (10YR 5/2) heavy
sandy loam; common, fine, distinct, yellowish-
brown (10YR 6/8) mottles; weak, medium, sub-
angular blocky structure; firm; clay films on surfaces
of peds; 5 percent coarse fragments; slightly aeid;
clear, wavy boundary.

B22tg—16 to 20 inches, grayish-brown (10YR 5/2) sandy
clay loam; common, medium, distinet, brownish-
yellow (1J0YR 6/8) mottles; moderate, medium,
subangular blocky structure; firm; clay films on sur-
faces of peds; 10 percent coarse fragments; slightly
acid ; abrupt, wavy boundary.

C—30 to 60 inches, brown (10YR 5/3) sandy loam; many,
mediom, distinet, brownish-yellow (10YR 6/8) mot-
tles; massive; friable; 10 percent coarse fragments;
mildly alkaline; slight effervescence.

The solum ranges from 22 to 40 inches in thickness and is
medinm acid or slightly acid throughout. The Al horizon, if
present, is very dark gray (10YR 3/1) and is 2 to 4 inches
thick. The A2 horizon is brown (10YR 5/3) or pale brown
(10YR 6/3). The Btg horizon is heavy loam, heavy sapdy
loam, sandy clay loam, or light clay loam. The C herizon con-
taing thin sirata of loamy sand or sand in a few places, It is
mildly alkaline or moderately alkaline and has slight effer-
vescence to sirong effervescence.

The Btg horizon averages & higher content of clay than is
defined as the range for the serles, and this difference alters
the usefuiness and behavior of these soils for some farm and
nonfarm ases.

Locke soils formed in the same kind of material ag Barry
and Lapeer soils. These soils have a thinner, dark-colored A
horizon than Barry soils. They have motiles in the B horizon
that are lacking in Lapeer soils, and they have a darker colored
Ap horizon than these soils. Locke soils are similar to Barry
soils, bedrock variant, and Richter and Wasepi soils. They
lack bedrock at a depth of less than 40 inches that is in the
Barry soils, bedrock variant, They have a more grayish matrix
color in the upper part of the B horizon than Richter soils, and
they bave coarse fragments throughout that are lacking in
those soils. They have a finer texture in the C horizon and, on
the average, have a lower content of coarse fragments in the
C horizon than Wasepi soils.

Locke sandy loam, 0 to 2 percent slopes (lsA).—This
soil is on flats on uplands. The areas are small to medium
in size and irregular in shape. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas of
poorly drained Barry soils in small depressions and nar-
row drainageways. IXlso included are small depressional
areas that are covered by a thin layer of loamy overwash.
Other inclusions are a few small areas where surface
stones are numerous enough to make cultivation imprac-
tical.

The hazard of erosion is slight. The main concern of
management is removal of excess water.

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is well suited to farming
if excess water is removed. It has moderate to severe
limitations for most recreational and urban develop-
ments. Capability unit ITw-6 (3b); woodland suitability
group G; recreation group 8.

Locke sandy loam, 2 to 6 percent slopes (s8).—This
soil is on knolls and ridges. The areas are small to
medium in size and irregular in shape.

Included with this soil in mapping are small depres-
sional areas that are covered by 2 thin layer of loamy
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overwash. Also included are a few small eroded areas at
higher elevations; these areas are the source of the over-
wash material. The eroded areas have a grayish-brown
surface layer.

The hazard of erosion is slight. The main concern of
management is removing excess water, but controlling
eroston is also a concern,

Most areas of this soil are used for crops. A few areas
remein in woodland. This soil is well suited to farming
if excess water is removed. ¥t has moderate to severe
limitations for most recreational and urban develop-
ments, Capability unit IIw-7 (3b); woodland suitability
group G ; recreation group 3.

Macomb Series

The Macomb series consists of somewhat poorly
drained, nearly level or gently sloping soils on til! plains
and low moraines. These soils formed in loamy materials.
The native vegetation consisted mainly of elm, ash, oak,
and maple,

In & representative profile the surface layer is very
dark grayish-brown sandy loam about 8 inches thick. The
subsurface layer, about 4 inches thick, is grayish-brown
sandy loam mottled with yellowish brown. The upper 4
inches of the subsoil is grayish-brown, friable loam
mottled with strong brown. The middie 10 inches is
brown, firm gravelly sandy clay loam mottled with gray
and yellowish brown. The lower 7 inches is light brown-
ish-gray, firm clay loam mottled with yellowish brown.
The underlying material, beginning at a depth of about
33 inches, s brown heavy loam mottled with yellowish
brown.

Permeability is moderately slow, the available water
capaeity is high, and fertility is high. Surface runoff is
slow.

Macomb soils are well suited to farming if excess water
is removed. They are well svited to openland wildlife
habitat. Limitations for most nonfarm uses are moderate
to severe. These soils are generally poorly suited to
woodland.

Most areas of these soils are used for crops.

Representative profile of 2 Macomb sandy loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, fine, granular siructure; friable;
less than 5 percent coarse fragments; neutral;
abrupt, smooth boundary.

A28 to 12 inches, grayish-brown (10YR 5/2) sandy loam;
few, fine, distinct, yellowish-brown (I10YR 5/6)
mottles; moderate, medium, granular structure; fri-
able; less than 5 percent coarse fragments; slightly
acid; clear, wavy boundary.

B21g—12 to 16 inches, grayish-brown (10YR §5/2) loam;
commen, medium, distinct, strong-brown (7.5YR
5/6) mottles; moderate, fine, subangular blocky
structure; friable; less than 5 percent coarse frag-
ments; slightly acid; clear, wavy boundary.

B22t—16 to 26 inches, brown (7.0YR 5/4) gravelly sandy
elay loam; many, medium, distinct, gray (10¥R
5/1) end yellowish-brown (I0YR 5/8) mottles;
moderate, medinm, subangular blocky strueture;

firm; elay films on surfaces of peds; 20 percent
coarse fragments; slightly acid; abrupt, wavy bound-

ary.
IIB28iz—26 to 33 inches, light brownish-gray (10YR 6/2)
clay loam; many, medivm, distinet, yellowish-brown
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(10¥YR 5/4) moettles; moderate, medium, subangu-
lar blocky structure; firm; ¢lay films on surfaces of
peds; 5 percent coarse fragmenis; neuiral; abrupt,
wavy boundary.

1IC—33 to 60 inches, browr (10YR 5/3) beavy loam; eom-
mon, medinm, distinct, yellowish-brown (10YR
5/6) mottles: weak, coarse, subangular blocky strue-
ture; firm; 5 percent coarse fragments; mildly alka-
line; slight effervescence.

The solum ranges from 24 to 40 inches in thickness and is
medium acid to neutral throughout. The Al horizon, where
present, is very dark gray (10¥YR 2/1) and is 2 to 4 inches
thick. The Ap horizon is 7 to 10 inches thick. The A2 horizon
is brown (10YR 5/3) or grayish brown (10YR §/2). The
B21g horizon is gravelly clay loam, gravelly sandy clay loam,
or loam, The B22t horizon is clay leam or sandy clay loam
or gravelly analogs of these textures. The IIC horizon is clay
loam or loam. It is mildly alkaline or moderately alkaline
and has slight effervescence or strong effervescence,

Macomb seils formed in the same Kind of material as
Berville and Kendallville soils. These soils have & thinner,
lighter colored A horizon than Berville soils. They bave mottles
in the solum that are lacking in Kendallville soils, and they
have a darker colored A horizon than those soils. Macomb geils
are mimilar to Conover, Matherton, Metamora, and Wasepi
goils, These seils have gravelly soil material in all or part of
the B horizon that is lacking in Conover soils. They have a finer
texture in the € horizon and average a lower content of coarse
fragments in the O horizon than Matherton and Wasepl soils.
They average a higher confent of clay in the Bt horizon than
Wasepi soils. These soils have more coarse fragments in all
or part of {he B horizon than Metamora soils.

. Macomb loam, 0 to 2 percent slopes (MaA).—This soil
is on flats on uplands. The areas are small to medium In
size and irregular in shape. This soil has a profile similar
to the one described as representative of the series, ex-
cept that the surface layer is loam.

Included with this soil in mapping are small areas of
the poorly drained Berville soils. Also included are a few
small areas where stones on the surface and in the sub-
soil are numerous enough to make cultivation imprac-
tical.

The main concern of management is removal of
excess watler.

Most areas of this soil are used for crops. This soil is
well suited to farming if excess water is removed. It has
moderate to severe limitations for most recreationsl and
urban developments. Capability unit IIw-4 (3/2b);
woodland suitability group Z; recreation group 3.

Macemb sandy loam, 2 to 6 percent slopes (MbB).—This
soil is on knolls, ridges, and low mounds on uplands. The
areas are small to medium in size and irregular in shape.
This soil has the profile described as representative of
the series,

Included with this soil in mapping are small areas of
the poorly drained Berville soils in small depressions
and narrow drainageways, as well as small areas of the
somewhat poorly drained Matherton soils. Also included
are a few areas where the surface layer is loam.

The hazard of erosion is slight to moderate. The main
concern of management is removing excess water, but
controlling erosion is #lso a concern.

Most areas of this soil are used for crops. A few areas
are used for pasture or woodland. This soil is well suited
to farming if excess water is removed. It has moderate to
severe limitations for most recreational and urban devel-
opments. Capability unit ITw-5 (3/2b); woodland suit-
ability group Z; recreation group 3.

Made Land

Made land (Md) consists of areas that have been covered
by fill material or that have been removed by grading. Asa
result, the original soil features have been destroyed.

This land type is used for housing developments, in-
dustrial sites, old city dumps, and refuse disposal areas
throughout the county. Capability unit VIiIs-1 (Sa);
not placed in a woodland suitability group or recrea-
tion group.

Mancelona Series

The Mancelona series consists of well-drained, nearly
level to gently sloping soils on outwash plains, tifl
plains, and stream terraces. These seils formed in loamy
sand and sandy loam materials, 18 to 40 inches thick,
over gravelly coarse sand. The native vegetation con-
sisted mainly of oak, maple, 2and some red pine and white
pine.

In a representative (Froﬁle the surface layer is very
dark brown loamy sand about 7 inches thick. The upper
4 inches of the subsoil is dark-brown, very friable loamy
sand; the middle 9 inches is yellowish-brown, loose
loamy sand; the lower 8 inches is dark-brown, friable
sandy loam. The underlying material, beginning at a
depth of about 28 inches, it very pale brown gravelly
coarse sand.

Permeability is moderately rapid, the available water
capacity is low, and fertility is low. Surface runoff is slow.

Mancelona soils are moderately well suited to farming.
They are well suited to openland wildlife habitat.
Limitations for most nonfarm uses are slight. These soils
are well suited to pines and moderately well suited to
hardwoods.

Most areas of these soils are used for crops. A few
areas are wooded.

Representative profile of a Mancelona loamy sand:

Ap—0 to 7 inches, very dark brown (10¥YR 2/2) loamy
sand; weak, fine, granular structure; very friable;
5 percent gravel; neutral; abrupt, smeoth boundary.

B2lir—7 to 11 inches, dark-brown (7.5Y¥R 4/4) loamy sand;
weak, fine, subapgvlar bloeky stracture; very fri-
able; 5 percent gravel; medium acid; abrupt, wavy
boundary.

B22ir—11 to 20 inches, yellowish-brown (10YR 5/6) loamy
sand: single grain; loose; § percent gravel; slightly
geid ; clear, wavy boundary.

Bt—20 to 28 inches, dark-brown (7.5YR 4/4) sandy loam;
weak, medium, subangular blocky structure; friable;
clay bridges connect sand grains; 20 percent gravel;
neutral ; abrupt, irregular boundary.

IIC—28 to 60 inches, very pale brown (10YR 8/3) gravelly
coarse sand; single grain; loose; 30 percent gravel;
mildly alkaline; slight effervescence.

The solum ranges from 22 to 40 inches in thickness aud is

medium acid to mildly alkaline throughout. The Ap horizon
iz very dark grayish brown (10YR 3/2) or very dark brown
(10YR 2/2) and is 6 to 10 inches thick, The Bt horizon is
gravelly light sandy loam or sandy loam. The IIC horizon
is brown {10YR 5/3), pale brown (10YR 6/3), or very pale
brown (10YR 8/3). It iz mildly alkaline or moderately alka-
line and has slight effervescence or strong effervescence.

The average apnual temperature of these soils is a few de-
grees warmer than is defined as the range for the series, but
thig difference does not alter the uwsefulness and behavior of
these solls.
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Maucelona soils formed in the same kind of material as
Gladwin seils. These soils lack mottles in the solum that are
in the Gladwin soils. Mancelong soils have drainage stmilar
to that of Menominee and Newaygo soils, Plainfleld soils,
slightly aclid variant, and Spinks solls. They bave a coarser
texture in the C horizon and, average s higher content of
coarse fragments in the ¢ horizon than Menominee soils,
These soils have a coarser texture in the solum than Newaygo
80ils in herizons that have similar horizon designations. They
have a leamy Bt horizen that is lacking in Plainfield seils,
alightly acid variant. They lack the bands designated as Bt
horizon and that are In the Spinks selis, and average a
higher content of c¢lagy in the Bt heorizon than those solls.
Mancelona soils have a considerable amount of coarse frag-
ments in the € horizen, which are lacking in Plainfield solls,
slightly acid variant, and Spinks soils.

Mancelona loamy sand, 0 to 2 percent slopes (MeAl.—
This soil is on flats. The areas are small to medium in
size and irregular in shape. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas of
the poorly drained Gilford soils in depressions. Also
included are small aress where cobblestones and gravel
are en the surface but do not interfere with tillage.

This soil is very susceptible to soil blowing if the sur-
face is exposed.%ermea}i)ility is moderately rapid, the
available water capacity is low, and fertility is low. The
main concerns of management are conserving moisture
and control of soil blowing, but improving and maintain-
ing fertility and organic-matter content are also impor-
tant.

Most areas of this soil are used for crops. This soil is
moderately suited to farming if moisture is conserved
and fertibty improved. It has slight limitations for rec-
reational and urban developments. Capability unit
ITIs-4 (4a); woodland suitability gronp C; recreation
group 1.

Mancelona loamy sand, 2 to 6 percent slopes {MeB).—
This soil is on knolls and ridges on plains. The areas are
small to medium in size and irregu?ar in shape.

Included with this soil in mapping are small areas of
Gilford soils in depressions ang narrow drainageways.
Also included are some small areas where cobblestones
and gravel are scattered on the surface but do not inter-
fere with tillage. Also included are a few small eroded
areas that have a dark-brown surface layer.

This soil is very susceptible to soil blowing if the sur-
face is exposed. Permeability is moderately rapid, the
available water capacity is low, and fertility is low. The
main concerns of management are conserving moisture
and control of soil blowing, but improving and main-
taining fertility and organic-matter content are also
important.

Most areas of this soil are used for crops. This seil is
moderately suited to farming if moisture is conserved
and fertility and organic-matter content are improved. It
has slight limitations for most recreational and urban
developments. Capability unit IIls-4 (4a); woodland
suitability gronp C; recreation group 1.

Matherton Series

The Matherton series consists of somewhat poorly
drained, nearly level to gently sloping soils on outwash
plains and valley trains. These soils formed in loamy
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materials, 24 to 40 inches thick, over gravelly sand.
Matherton soils, loamy substratum, are underlain by
loamy material at depths ranging from 42 to 66 inches.
The native vegetation consisted mainly of pin oak, red
maple, white oak, and hickory.

In a representative profg; the surface layer is very
dark grayish-brown sandy loam about 8 inches thick. The
subsurface layer is grayish-brown sandy loam about 8
inches thick. The upper 8 inches of the subsoil is brown,
firm sandy clay loam mottled with olive brown; and
the lower 16 inches is grayish-brown, firm gravelly clay
loam mottled with strong brown. The underlying mate-
rial, beginning at a depth of about 35 inches, is light-
gray, very gravelly coarse sand.

Permeability is moderate in the subsoil and very rapid
in the underlying material. The available water capac-
ity is moderate, and fertility is medium. Surface runoff
is slow.

Matherton scils are well suited to farming if excess
water is removed, They are well suited to openland wild-
life habitat. Limitations for most nonfarm uses are
moderate to severe. These soils are generally poorly
suited to woodland.

Most areas of these soils are used for crops. A few
areas remain in woodland.

Representative profile of a Matherton sandy loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, medium, granular structure; fri-
able; slightly aecid; abrupt, smooth boundary.

A28 to 11 inches, grayish-brown (10YR 5/2} sandy loam;
few, fine, distinet, yellowish-brown {10YR &/6)
mottles; weak, coarse, granular structure; friable;
legsy than 5 percent gravel ; slightly acld; clear, wavy
boundary.

B21t—11 to 19 inches, brown (10YR 5/3) sandy elay loam;
common, medium, distinet, olive-brown (2.5Y 4/4)
mottles; moderate, medinum, subangrlar blocky
structure; firm; clay fillms on svurfaees of peds; 10
percent gravel; slightly acid; clear, wavy boundary.

B22tg—19 to 35 inches, grayish-brown (10YR 5/2) gravelly
clay loam; many, medium, distinet, stirong-brown
{7.5YR 5/8) mottles; moderate, medium, subangu-
lar blocky siructure; firm; clay flims on surfaces of
peds; 20 percent gravel; neutral; abrupt, irregular
boundary,

IICg—35 to 60 inches, lightgray (10YR 7/1) very gravelly
coarse sand; single grain; loose; 35 percent gravel;
mildly alkaline; slight effervescence.

The sclum ranges from 24 to 40 inches in thicknesg and is
medium acid or neutral throughout. The Ap horizon is very
dark gray (10YR 3/1) or very dark grayish brown (10YR
8/2) and is 7 to 10 inches thick, The A2 horizon is brown
{10YR 5/3) or grayish brewn (10YR §5/2), The B21t horizon
is sandy clay loam or clay loam anrd gravelly analogs of these
textures. The B22tg horizon Is clay loam or gravelly clay
loam. The IICg horizon is grayish brown (10YR 5/2), light
gray (10YR 7/1), or light brownish gray (10YR 6/2). It is
mildly alkaline or moderately alkaline and has slight effer-
vescence or strong effervescence.

Matherton soils formed in the same kind of material as
Fox and Sebewa soils, These solls have mottles in the solum
that are lacking in Fox soils, and they have a thicker or
darker colored A horizon than those solls. They have a thinner,
dark-colored A horizon than Sebewsa solls. Matherton soils are
gsimilar to Macomb, Metamora, and Wasepi soils, They have a
coarser texture in the C horizon and average a higher content
of coarse fragments in the C herizon than Macomb and Meta-
mora soils. These soils have a considerably higher content of
coarse fragments in all or part of the B horizon than Metamora
sofls. They average more clay in the Bt horizon than Wasept
soils,
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Matherton sandy loam, 0 to 2 percent slopes (MmA}.—
This soil is in fiat areas on plains. The areas are small to
medium in size and irregular in shape. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas of
the poorly drained Sebewa soils in depressions and nar-
row drainageways and small areas of Macomb soils. Also
included are a few small depressional areas that are
covered by a thin layer of loamy overwash.

The hazard of soil blowing is slight. The main con-
cern of management is removal of excess water,

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is well suited to farming
if excess water is removed, It has moderate to severe
limitations for recreational and urban developments.
Capability unit IIw-6 (3b); woodiand suitability group
G; recreation group 3.

Matherton sandy loam, 2 to 6 percent slopes (MmB).—
This soil is on knolls and ridges on plains. The areas are
small to medium in size and irregular in shape.

Included with this soil in mapping are small depres-
sional areas that are covered by a thin layer of loamy
overwash. Also included are s few small eroded areas, at
higher elevations, that are the source of the overwash
material. Also included are a few small areas of the
loamy substratum phase of Matherton soils.

The hazard of erosion is slight to mederate. The main
concern of management is removing excess water, but
controlling water erosion and conserving moisture are
also concerns.

Most areas of this soil are used for crops. Small areas
remain in woodland. This soil is well suited to farming
if excess water is removed and erosion is controlled. It
has moderate to severe limitations for recreational and
urban developments. Capability unit IIw-7 (3b); wood-
land suitability group G ; recreation group 3.

Matherton sandy loam, loamy substratum, 0 to 2
percent slopes (MnAl.—This soil is in flat areas on plains.
The areas are small to medium in size and irregular in
shape. This soil has a profile similar to that described
as representative of the series, except that it is underlain
by loamy materials at depths ranging from 42 to 66
inches.

Included with this soil in mapping are small areas of
the poorly drained Sebewa soils in small depressions
and narrow drainageways. Also included are small areas
that are covered by sandy overwash material from nearby
soils at higher elevations.

The hazard of erosion is slight. The main concern of
management is removal of excess water.

Most areas of this soil are used for crops. Some aress
are wooded. This soil is well suited to farming if excess
water is removed. It has moderate to severe limitations
for recreational and urban developments. Capability unit
1Iw-8 (3/2b); woodland suitability group G; recreation
group 3.

Matherton sandy loam, loamy substratum, 2 fo 6
percent slopes (MnB).—This soil is on knolls and ridges.
The areas are small to medium in size and irregular in
shape. This soil has a profile similar to the one described
as representative of the series, except that it is underlain
by leamy materials at depths of 42 to 66 inches.

Included with this soil in mapping are small areas of
eroded soils at higher elevations. Also included are small
depressional areas that are covered by a thin layer of
sandy overwash material.

The hazard of erosion is slight to moderate. The main
concern of management is removing excess water, but
controlling erosion and conserving moisture are also con-
cerns.

Most areas of this soil are used for crops. Some areas
remain in woodland. This soil is well suited to farming
if excess water is removed. It has moderate to severe
limitations for recreational and urban developments.
Capability unit ITw-8 (3/2b); woodland suitability
group G ; recreation group 3.

Menominee Series

The Menominee series consists of well-drained, gently
sloping or rolling soils on till plains, outwash plains,
moraines, and beach ridges. These soils formed in loamy
sand, 18 to 42 inches thick, over light clay loam glacial
till, The native vegetation consisted mainly of oak,
maple, hickory, basswood, and ash. )

In a representative profile the surface layer is very
dark grayish-brown loamy sand about 10 inches thick.
The up;l)er 9 inches of the subsoil is yellowish-brown, very
friable Joamy sand; the middle 5 inches is strong-brown,
loose loamy sand; and the lower 4 inches is dark-brown,
firm gravelly sandy clay loam, The underlying material,
beginning at a depth of about 28 inches, is dark grayish-
brown light clay loam. ‘ .

Permeability is rapid in the upper part of the subsoil
and moderately slow in the lower part of the subsoil and
in the underlying material. The available water capacity
is moderate, and fertility is low. ]

Menominee soils are generally moderately suited to
farming. They are well suited to openland wildlife
habitat. Limitations for nonfarm uses are moderate to
severe on the less sloping soils. These soils are well suited
to woodland. )

Most areas of gently sloping Menoninee goils are used
for crops. The more sloping areas are mostly wooded or
used for pasture. A few of these areas are used for crops.

Representative profile of 2 Menominee loamy sand:

Ap—0 to 10 inches, very dark grayish-brown (10¥YR 3/2)
loamy sand: weak, fine, granular structure; very
friable; medium acld; abrupt, smooth boundary.

B21lir—10 to 19 Inches, yellowish-brown (10YR 5/4) lopmy
sand ; weak, fine, subangular blocky structure; very
frigble; slightly aeid; clear, wavy boundary.

B22ir—10 to 24 inches, strong-brown (75YR 5/6) loamy
sand; single grain; loose; slightly acid; abrupt,
wavy boundary.

Bi—24 to 28 inches, dark-brown (10YR 4/3) gravelly sandy
clay leam; weak, coarse, subangular blocky siruc-
ture; firm; clay films on surfaces of peds; 20 percent
gravel; mildly alkaline; abrupt, wavy boundary.

TIC—28 to 60 inches, dark grayish-brown (10YR 4/2) tight
clay loam; massive; firm; 10 percent gravel and
cobblestones; mildly alkaline; slight effervescence.

The solum ranges from 22 to 40 inches in thickness. The
sandy material is medium acid@ or slightly acid throughout.
The Ap horizon is very dark gray {10YR 3/1) or very dark
grayish brown (16YR 3/2) and is 7 to 19 inches thick. The
Rir horizon is sand or loamy sand. The Bi herizon ig sandy
loam, gravelly loam, gravelly sandy clay, Joam, or clay loam
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and is neutral or mildly alkaline, It iz 8 to 10 inches thick.
The IIC horizon is loam, lght clay leam, or light silty clay
logm. It iz mildly alkaline or moderately alkaline and has
slight effervescence or strong effervescence.

The average annual temperature of these solls is a few
degrees warmer than is defined as the range for the series,
but this difference does not alter the usefulness and bebavior
of these soils.

Menominee soils formed in the same kind of material as
Brevort and Yosce soils. These soils lack mettles in the solum
that are in the Brevort and Iosco soils. Menominee soils are
similar to Mancelona and Owosso s0ils. They have a finer
texture in the C horizon and average a lower content of
coarse fragments in the C horizon than Mancelona soils.
These soils have a coarser texture in the upper part of the
solum than Owosse soils.

Menominee loamy sand, 2 to 6 percent slopes (MoB}.—
This soil is on knolls and ridges on plains and uplands.
The areas are small to medium in size and irregular in
shape. This soil has the profile described as representa-
tive of the series,

Included with this soil in mapping are a few small,
wet depressional areas that are covered by a thin layer
of sandy overwash material. Also included are small
eroded areas where the surface layer is thinner and
browner than in this soil. A few areas are included where
the underlying light ¢lay loam is at a depth of 42 to 66
inches.

Surface runoff is slow. This soil is very susceptible to
soil blowing if the surface is exposed. Fertility is low.
The main concerns of manageément are conserving mois-
ture and controlling erosion, but improving and main-
taining fertility and organic-matter content are also
important,

Most areas of this soil are used for crops. A few areas
are used for permanent pasture or are wooded. This
soil is meoderately suited to farming if moisture is con-
served and fertility is maintained. It has moderate to
severe limitations for recreational and urban develop-
ments. Capability unit I1Is-4 (4/2a) ; woodland suitahil-
ity group C; recreation group 1.

Menominee loamy sand, 6 to 12 percent slopes (MoC).—
This soil is on knells and ridges on uplands. The areas
are small in size and irregular in shape. Slopes are less
than 100 feet long.

Included with this soil in mapping are small eroded
areas on side slopes. These eroded areas have a brown
surface layer that is thinner than that of the profile de-
scribed as representative of the series. Also included are
a few areas where the underlying light clay loam is at
a depth of 42 to 66 inches,

Surface runoff is slow to medium, and the hazard of
erosion is slight to moderate. This soil is susceptible to
soil blowing if the surface is exposed. Fertility is low.
The main concerns of management are controlling ero-
sion and conserving moisture, but improving and main-
taining fertility and organic-matter content are also
important.

Most areas of this soil are in permanent vegetation.
Some areas are used for crops. This soil is moderately
suited to farming if erosion is controlled, moisture is
conserved, and fertility is improved. It has moderate to
severe limitations for recreational and urban develop-
ments. Capability unit 11Te-9 (4/2a) ; woodland suitabil-
ity group C; recreation group 1.
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Metamora Series

The Metamora series consists of somewhat poorly
drained, nearly level to gently sloping soils on till plains
and low moranes. These soils formeg in sandy loam, 18
to 40 inches thick, and in the underlying loamy glacial
till. The native vegetation consisted mainly of ash, oak,
hickory, basswood, and maple.

In a representative profile the surface layer is very
dark grayish-brown sandy loam about 9 inches thick. The
subsurface layer, about 4 inches thick, is light brownish-
gray sandy loam mottled with yellowish brown. The up-
per 15 inches of the subsoil 1s yish-brown, friable
sandy loam mottled with browni;ﬁrellow; the lower 8
inches is grayish-brown, firm clay loam mottled with yel-
lowish brown. The underlying material, beginning at a
depth of about 36 inches, is grayish-brown heavy loam
mottled with yellowish brown.

Permeability is moderately rapid in the upper part of
the subsoil and moderately slow in the lower part of the
subsoil and in the underlying material. The available
water capacity is high, and fertility is medium. Surface
runoff is slow.

Metamora soils are well suited to moderately well
suited to farming if excess water is removed. They are
well suited to openland wildlife habitat. Limitations for
most nonfarm uses are moderate to severe. These soils are
generally poorly suited to woodland.

Most areas of these soils are used for crops. A few areas
are used for permanent pasture or woodland.

Representative profile of 2 Metamora sandy loam:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
sandy leam; weak, fine, granular structure:; friable;
glightly acid; abrupt, smooth boundary.

A2g— 9 to 13 inches, light brownish-gray (10YR 6/2) sandy
loam; common, medium, distinct, yellowish-brown
(10YR 5/6) mottles; weak, coarse, granunlar struc-
ture; friable; less than 5 percent coarse fragments;
slightly acld ; clear, wavy boundary.

Blg—13 to 28 Inches, grayish-brown (10YR 5/2) sandy
loam; many, medium, Qistinct, brownish-yellow
(10YR 8/8) mottles; weak, medium, subangular
blocky structure; frigble: less than § percent coarse
fragments; neniral; clear, wavy boundary.

IIB2tg—28 to 36 inches, grayish-brown (10YR 5/2) clay
loam; many, mediom, distinet, yellowish-brown
(10YR 5/8) mottles; moderate, medium, subangu-
lar blocky structure; firm; clay films on surfaces of
peds; 5 percent coarse fragments; neutral; abrupt,
wavy boundary.

IICg—36 to 60 inches, grayish-brown (10YR 5/2) heavy
loam; eommon, mediem, distinet, yellowish-brown
(10YR 5/8) mottles; massive; firm; 5 percent coarse
fragments; mildly alkaline; slight effervescence.

The solum ranges from 20 to 40 inches in thickness and is
slightly acid to mildly alkaline throughout. The Ap horizon
is very dark gray (10YR 3/1) or very dark grayish brown
{10YR 3/2) and 1s 8 to 10 inches thick. The Blg horizen is
brown (10YR 5/3) or grayish brown (10YR 5/2) and is
zsandy loam or loamy sand. The IIB2tg horizon is sandy
clay loam or clay loam, The ¥IICg horizon is brown (1I0YR
5/2) or grayish brown (10YR 5/2) and iz heavy loam or
clay leam. It is mildly alkaline or moderately alkaline and
has slight effervescence or strong effervescence.

The solum of these soils has a more grayish color in the
upper part than is defined as the range for the series, but
this difference does not aiter the usefulness and behavior of
these soils.

Metamora soils formed in the same kind of material as
Owosso sefls. These soils have motitles in the solum that are
lacking in Owosso soils, and they are thicker or darker
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colored in the Ap or Al horizon than those soils. Metamora
golls are similar to Conover soils, Iosco soils, deep variant,
Macomb, and Matherien soils. They have a coarser texiure
in the svbhorizons in the upper part of the solum then
Conover soils. They have a finer texture in the upper part
of the solum than Jesco seils, deep variani. They average
fower coarse fragments in the B horizon than Macomb soils.
They have a finer texture in the C horizon and average a
lower content of coarse fragments in the C horizon than
Matherton seils; they have a considerably lower content of
coarse fragmente in the B horizom than those solls.

Metamora loamy sand, 0 to 2 percent slopes (MrA].—
This soil is in flat aress on uplands. The areas are smail
to large in size and irregular in shape. This soil has a
profile similar to the one described as representative of
the series, exceﬁg that the surface layer and the upper
part of the subsoil are loamy sand to 2 depth of 20
inches.

Included with this soil in mapping are areas of the
poorly drained Breckenridge soils in small depressions
and narrow drainageways. In addition, a few areas are
included where the heavy loam underlying material is at
depths between 42 and 66 inches. Other inclusions are
areas where the slope is 2 to 6 percent.

The main concern of management is removing excess
water, but conserving moisture and control of soil blow-
ing are also concerns.

Most areas of this soil are used for crops. A few areas
remain wooded. This soil is moderately well snited to
farmin% if excess water is removed. It has moderate to
severe limitations for recreational and urban develop-
ments. Capability unit IIw-8 (3/2b) ; woodland suitabil-
ity group G ; recreation group 3.

Metameora sandy loam, 0 to 2 percent slopes [MsA).—
This soil is on flats on uplands. The areas are small to
medium in size and irregular in shape. This soil has the
profile described as representative of the series.

Ineluded with this soil in mapping are small areas of
the poorly drained Breckenridge soils in small depres-
sions and narrow drainageways. Other inclusions are a
few small areas of Kibbie soils.

The hazard of erosion is slight. The main concern of
management is removal of excess water.

Most areas of this soil are used for crops. A few areas
remain wooded. This soil is well suited to farming if ex-
cess water is removed. It has moderate to severe limita-
tions for recreational and urban developments. Capability
unit ITw-§ (3/2b) ; woodland suitability group G; recrea-
tion group 3.

Metamora sandy loam, 2 to 6 percent slopes {MsB).—
This soil is on knolls, ridges, and low mounds. The areas
are small to medium in size and irregular in shape.

Included with this soil in mapping are small depres-
sional areas that are covered by 2 thin layer of loamy
overwash, Also included are small eroded areas at higher
elevations, which are the source of the overwash mate-
rial. The surface layer in these eroded areas is grayish
brfiwn. Also included are a few small areas of Kibbie
soils.

The hazard of erosion is stight to moderate. The main
concern of management is removal of excess water.

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is well suited to farming if
excess water is removed. It has moderate to severe limi-

tations for recreational and urban developments. Capa-
bility unit ITw-8 (3/2b) ; woodland suitability group G;
recreation group 3.

Miami Series

The Miami series consists of well-drained, gently slop-
ing to steep soils on till plains and moraines. These soils
formed in loamy glacial till. In this county Miami soils are
mapped separately and also in a complex with Owosso
soils. The native vegetation consisted mainly of oak,
maple, beech, and basswooed.

In a representative profile the surface layer is dark
grayish-brown loam about 8 inches thick. The subsurface
layer is brown loam about 3 inches thick. The upper 5
inches of the subsoil is brown, firm light clay loam; the
middle 9 inches is dark-brown, firm clay loam; and the
lower 5 inches is yellowish-brown, firm clay loam. The
underlying material, beginning at 2 depth of about 30
inches, is brown heavy loam.

Permesbility is moderate, the available water capacity
is high, and fertility is high.

Areas of less sloping Miami soils are well suited to
farming. The steeper arces are well suited to openland
and woodland wildlife habitat. Limitations for most non-
farm uses are slight to moderate on the less sloping
soils. Miami soils are well suited to hardwoods but poorly
suited to pines.

Most areas of less sloping Miami soils are used for
crops. The steeper areas are used for permanent pasture
or woodland or are in brush.

Representative profile of a Miami loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
weak, medium, granular structure; frigble; less than
5 percent coarse fragmenis; slightly acid; abrupt,
smooth boundary.

A2 & to 11 inches, brown (10YR 5/3) loam; weak, coarse,
granuiar siructure; frisble; less than 5 percent
coarse fragments; medinm acid; clear, wavy bound-

ary.

B21--11 to 16 inches, brown {(10YR 5/3) light clay loam;
moderate, medium, subangular blocky strueture ;
firm; 5 percent coarse fragments; medium acid;
clear, wavy boundary.

B22{—16 to 25 inches, dark-brown (10YR 4/3) clay loam;
strong, medium, subangular blocky strueture; firm;
dark-brown (7.5YR 8/2) organie-clay fllms on sur-
faces of peds: O percent coarse fragments; medium
acid ; gradual, wavy boundary.

B23t—25 to 30 inches, yellowish-brown (10¥YR 5/4) clay
loam; meoderate, coarse, subangular blocky struc-
fore; firm; dark-brown (7.5YR 3/2) orgaricclay
films on surfaces of peds; 5 percent coarse frag-
ments; neairal; abrupt, wavy boundary.

{C—30 to 60 inches, brown (10YR 5/8) heavy loam; weak,
coarse, subangular blocky structure; firm; 5 percent
coarse fragments; mildly alkaline; slight efferves-
cence.

The solum ranges from 24 to 40 inches in thickness gnd is
medium aeid to neutral throughout. The Ap horizen is brown
[§10YR 4/8) or dark grayish brown (10YR 4/2) and is 7 to
10 inches thick. The A2 horizon is brown (10YR 5/3) or
light yellowish brown (10YR 6/4). The B21 horizon is yellow-
ish brown (10YR 5/4 or 5/8) or brown (I0YR 5/3) and is
heavy loam or light clay loam. The B22t horizon is yellowish
brown (10YR 5/4 or §/8), brown (10YR 5/3), or dark brown
{10YR 4/3). The C horizon iy light ¢lay loam or loam. It is
mildly alkaline or moderately alkaline and has stight effer-
vescence or strong effervescenee.
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Miami soils formed in the same kind of material as Brooks-
ton, Celina, and Conover soils. They lack the motiles in the
solum that are in the Brookston, Celina, and Conover soils.
They are finer textured in the upper part of the B horizon
than Owosso soils. Miami soils are similar to Fox, Kendall-
ville, Lapeer, and Tuscola soils. They have a finer texture in
the € horizon than Fox soils and dominanily average a
lower content of coarse fragments in the lower part of the
solum than those sofls. Miami soils average a lower content
of coarse fragments in the B horizon than Kendaliville soils.
They have fewer sand separates throughout the profile than
Lapeer soils and average a higher clay content in the Bt
horizon than those soils. Miami soils lack the stratified soil
material in the C horizen that is in the Tuscola solls, and
they differ from those soils in having coarse fragments
throughout.

Miami loam, 2 to 6 percent slopes (MuB).—This soil is
on undulating plains. knolls, and low mounds on uplands.
The areas are small to large in size and irregular in shape.
This soil has the profile described as representative of the
series.

Included with this soil in mapping are small depres-
sional areas that are covered by a thin layer of loamy
overwash. Also included are small eroded areas, at higher
elevations, that are the source of the overwash materials,
These eroded areas have a brown surface layer. Other
inelusions are small seep areas and wet depressions, and,
mainly along the Maple River, small areas in which
stratified gravelly sand is at a depth of 20 to 66 inches.

Surface runoff is slow to medium, and the hazard of
erosion is slight to moderate. Controlling erosion is the
main concern of management.

Most areas of this soil are in crops. Small areas are
wooded. This soil is well suited to farming if erosion is
controlled. It has slight to moderate limitations for most
recreational and urban developments. Capability unit
ITe-2 (2.5a); woodland suitability group D; recreation
group 2.

Miami loam, 2 to 6 percent slopes, moderately eroded
{MuB2).—This soil is on knolls and side slopes of ridges.
The areas are small to medium in size and are irregular
in shape. Slopes are less than 100 feet long. This soil has
a. profile similar to the one described as representative of
the series, except that the surface layer is brown and
thinner.

Included with this soil in mapping are a few severely
eroded spots at higher elevations. In these eroded areas
most or all of the original surface layer has been removed
by erosion and the clay loam subsoil is exposed. Also
included are small areas of the somewhat poorly drained
Conover soils in small depressions and narrow drainage-
ways. Other inclusions are small seep areas and wet
depressions and a few areas where cobblestones and
pebbles are scattered on the surface but do not interfere
with tillage.

Surface runoff is medium, and the hazard of erosion is
slight to moderate. Controlling erosion and improving
and maintaining organic-matter content are the main
concerns of management.

Most areas of this soil are used for crops. Some areas
are in permanent pasture. This soil is well suited to
farming if erosion is controlled and organic-matter con-
tent is improved. It has slight to moderate limitations for
recreational and urban developments. Capability unit
ITe2 (2.5a); woodland suitability gronp D; recreation

group 2.
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Miami loam, 6 to 12 percent slopes (MuC}.—This rolling
soil is on knolls, ridges, and in short, sloping areas near
depressions and drainageways. The areas are small to me-
dium in size and irregular in shape. Most slopes are 75 to
100 feet in length.

Included with this soil in mapf)ing are small areas of
the poorly drained Brookston soils in small, rounded de-
pressions. Also ineluded are a few small depressions in
which the soil has a muck surface layer and a few areas
of an eroded soil that has a thin, brown or dark-brown
surface layer,

Surface runoff is medium, and the hazard of erosion is
moderate. Controlling erosion is the main concern of
management, but conserving moisture and maintaining
organic-matter content are also important.

Most areas of this soil are used for crops. Some areas
are wooded. This soil is moderately well suited to farming
if erosion is eontrolled. It has moderate to severe limita-
tions for reereational and urban developments. Capability
unit ¥1Te-5 (2.5a) ; woodland suitability group D; recrea-
tion groui) 2,

Miami leam, 6 to 12 percent slopes, moderately eroded
{MuC2).—This soil is on knolls, ridges, and foot slopes on
uplands. The areas are small to medium in size and are
irregular in shape. This soil has a profile similar to the
one described as representative of the series, except that
the surface layer is thinner and browner.

Included with this soil in mapping are a few small,
severely eroded spots where the original surface layer has
eroded away and the clay loam subsoil is exposed. Also
included are small areas of Fox and Tuscola soils, and, in
small depressions, poorly drained Brookston soils. Some
small included areas have a sandy loam surface layer.

Surface runoff is medium to rapid, and the hazard of
erosion is moderate to severe, Controlling erosion and
conserving moisture are the main concerns of manage-
ment, but improving and maintaining organic-matter
content and soil tilth are also important.

Most areas of this soil are used for crops or permanent
pasture. This soil is moderately suited to farming if ero-
sion is controlled and moisture is conserved. It has mod-
erats to severe limitations for most recreational and urban
developments. Capability unit IIIe-5 (2.5a); woodland
suitability group D; recreation group 2.

Miami loam, 12 to 18 percent slopes, moderately
eroded (MuD2).—This soil is on knolls, ridges, and hillsides
near depressions and drainageways. The areas are small
to medium in size and irregular in shape. This soil hes a
profile similar to the one described as representative of
the series, except that the surface layer is brown and
thinner. Most of the original surface layer has been
eroded away, and the present surface layer is a mixture
of the subsurface layer and the upper part of the subsoil.

Included with this soil in mapping are small severely
eroded spots where the dark-brown clay loam subsoil is
exposed. Also included are a few small areas where there
are stones on the surface in numbers that interfere with
tillage. Small areas of Fox soils are also included.

Surface runoff is rapid, and the hazard of erosion is
severe. Controlling erosion is difficult because slopes are
short and complex.

Al of this soil was formerly used for crops, but a con-
siderable acreage is now in woods or brush. Some areas
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are used for permanent pasture. This seil is generally
poorly suited to cultivated crops, but it is well suited to
permanent pasture. It has severe limitations for most
recreational and urban developments. Capability unit
IVe-4 (2.5a) ; woodland suitability group D; recreation
group 2.

Miami leam, 18 to 25 percent slopes, moderately
eroded (MuE2).—This soil is on short, convex slopes near
depressions and drainageways on uplands. The areas are
small in size and irregular in shape. Slopes are 75 to 100
feet in length. This soil has a profile similar to the one
described as representative of the series, except that the

resent surface layer is a mixsture of the original subsur-

ace layer and the upper part of the subsoil. It is brown
in color.

Included with this soil in mapping are small, severely
eroded areas where the brown or dark-brown clay loam
subsoil is exposed. Also included are small areas along
drainageways in which the surface layer is sandy loam.
Small areas of Lapeer sandy loam are also included.

Surface runoff is rapid, and the hazard of erosion is
severe to very severe. Control of erosion and use of equip-
ment are difficult beecause the slopes are steep.

Most areas of this soil are now in permanent pasture
or brush. A few areas are used for crops. This soil is
poorly suited to cultivated crops. It has severe limitations
for most recreational and urban developments. Capabil-
ity unit VIe-2 (2.5a); woodland suitability group D;
recreation group 2.

Miami elay loam, 12 {o 18 percent slopes, severely
eroded {MvD3).—This soil is on side slopes near depressions
or drainageways on uplands. The areas are small in size
and irregular 1n shape. This seil has a profile similar to
the one described as representative of the series, except
that the original surface and subsurface layers have been
completely eroded away. The present surface layer is es-
sentially the upper part of the original brown clay loam
subsoil.

Included with this soil in mapping are small areas
where cobblestones and pebbles are scattered on the sur-
face. Also included are a few areas in which gullies have
formed.

Surface runoff is rapid, and the hazard of erosion is
very severe. The major limitations are erosion, slope, low
organic-matter content, and poor seil tilth.

Almost all of this soil is in permanent vegetation. This
soil is very poorly suited to cultivated crops but is mod-
erately suited to forage crops. It has severe limitations for
recreational and urban developments. Capability unit
VIe-2 (2.5a); woodland suitability group D; recreation
group 2.

Mine Pits

Mine pits {Mw] are areas from which the seil and under-
lying maiterial have been removed during shale or coal
mining operations. These pits range from a few feet to as
much as 50 feet in depth. Both active and abandoned
pits are in this unit. The areas are near Corunna and
Henderson.

These pits ordinarily have no use other than as a source
of coal or shale. Some of the abandoned pits, however,
provide a limited wildlife refuge. Capability unit VIIIs-1

(Sa) ; not placed in a woodland suitability group or rec-
reation group.

Newaygo Series

The Newaygo series consists of well-drained, gently
sloping soils on outwash plains and beach ridges. These
soils formed in sandy loam and loam, 24 to 40 inches
thick, over gravelly sand. The native vegetation consisted
mainly of sugar maple, elm, and ash.

In 2 representative profile the surface layer is very dark
grayish-brown sandy loam about 8 inches thick, The up-
per 10 inches of the subseil is dark-brown, very friable
sandy loam ; the middle 6 inches is dark yellowish-brown,
firm heavy loam; and the lower part is dark-brown, firm
sandy clay loam. The underlying material, beginning at
a dgpth of about 84 inches, is pale-brown gravelly ecoarse
sand.

Permeability is moderate in the subsoil and rapid in
the underlying material. The available water capaeity is
moderate, and fertility is medium. Surface runoé) is sly(;w

Newaygo soils are well suited to farming. They are well
suited to openland wildlife habitat. Limitations for most
nonfarm uses are slight. These soils are well suited to
woodland.

Most areas of these soils are used for crops. A few areas
remain in woodland or are used for pasture.

Representative profile of Newaygo sandy loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, medium, granular strocture; fri-
able; less than 5§ percent gravel; slightly acid;
abrupt, smooth boundary.

Bir—8 to 18 inches, dark-brown (7.5YR 4/4) sandy loam;
weak, fine, subangular blocky structure; very fri-
able; less than 5 percent gravel; slightly aecid; clear,
wavy boundary.

B21t—18 to 24 inches, dark yellowish-brown (10YR 4/4}
heavy loam: moderate, fine, subangular blocky
structure; firm; clay films on surfaces of peds; 15
percent fine gravel; slightly aecid; gradual, wavy
boundary.

B22t—24 to 34 inches, dark-brown (7.5YR 4/4) sandy clay
loam; moderate, coarse, subangular blocky struc-
ture; firm ; clay films on surfaces of peds; 15 percent
gravel; neutral; abrupt, irregular boundary.

ITC—34 to 60 inehes, pale-brown (10YR 6/3) gravelly coarse
sand ; single grain; loose; 30 pereent gravel; mildly
alkaline; slight effervescence.

The solum ranges from 24 to 40 inches in thickness and is
slightly acid or neutral throughout. The Ap horizon is dark
grayvish brown (10YR 4/2) er very dark grayish brown
(10YR 3/2). The A2 horizon, where present, is light brown-
ish gray {10YR 6/2) apnd is 1 to 3 incheg thick. The Bir
horizon is loam or sandy loam. The B2it horizon is heavy
loam, sandy clay loam, or light clay loam; it is gravelly in
places. The IIC horizen is brown (10YR 5/8), light yellow-
ish brown (10YR 6/4), or pale brown (16YR 6/3) and is
sand or coarse sand or gravelly or very gravelly analogs of
thege textures. It is mildly alkaline or moderately alkaline
and has slight effervescence or strong effervescence.

The average annual temperature of these seils is a few
degrees warmer than is defined as the range for the series,
but this difference does not alier the usefulness and behavior
of these goily,

Newaygo solls are similar to Kendallville and Mancelona
goils. They have a coarger texture in the C horizon than
Kendallville soils. Newaygo soils have a finer texture in the
golum than Mancelona soils in horizons of similar horizon
designation.

Newaygo sandy loam, 2 to 6 percent slopes (NyB).—
This soil is on knolls, ridges, and low mounds on plains.
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The areas are small to medium in size and irregular in
shape.

Included with this soil in mapping are small depres-
sional areas that are covered by a thin layer of loamy
overwash. This overwash generally is dark yellowish
brown or yellowish brown. Also included are a few small
eroded areas, at higher elevations, that are the source of
the overwash material. Also included are a few areas, gen-
erally near the base of low beach ridges, where the loam
or clay loam underlying material is at depths of 42 to 66
inches.

The hazard of erosion is slight to medium. The main
concern of management is controlling erosion, but con-
serving moisture 18 also important.

Most areas of this soil are used for crops. A few small
areas remain wooded. This soil is well suited to farming
if erosion is controlled and moisture conserved. It has
slight limitations for recreational and urban develop-
ments. Capability unit ITe-3 (3a); woodland suitability
group U; recreation group 2.

Ottokee Series

The Ottokee series consists of moderately well drained,
nearly level soils on outwash plains and till plains. These
soils formed in sand. The native vegetation consisted
mainly of aspen, black cherry, oak, and maple.

In a representative profile the surface layer is dark
grayish-brown loamy sand about 9 inches thick. The sub-
surface layer, about 8 inches thick, is grayish-brown sand
mottled with yellowish brown. The subsail is about 33
inches thick, It consists of thin, interbedded layers of
Eale-browu, loose sand and dark-brown, very friable

eavy loamy sand. The underlying material, beginning
at a depth of about 50 inches, is very pale brown sand
mottled with strong brown.

Permeability is rapid, the available water capacity is
low, and fertility is low. Surface runoff is slow.

Ottokee soils are moderately suited to farming if mois-
ture is conserved and fertility is improved and main-
tained. They are poorly sumited to wetland wildlife
habitat. Limitations for most nonfarm uses are moderate.
These soils are moderately well suited to pines and as-
pen and poorly suited to hardwoods.

Most areas of these soils are used for crops. Some areas
are used for woodland or pasture,

Representative profile of Ottokee loamy sand:

Ap—0 te 9 inches, dark grayish-brown (10YR 4/2) loamy
sand; weak, fine, granular structure; very friable;
neutral ; abrupt, smooth beundary.

A2 90 to 17 inches, grayish-brown (10YR 5/2) sand: com-
mon, fine, distinct, yellowish-brown (10YR 5/8)
motiles; very weak, coarse, subangular blocky struec-
ture; very friable; neuiral; abrupt, wavy boundary.

A&B—I1T7 to 50 inches, pale-brown (10YR 6/3) sand (A22);
gingle grain; loose; bands of dark-brown (7.5IR
4/4) hesvy loamy sand (Bt) ; massive; very friable;
bands are % inch to 3 inches thick and are 1 to 5
inches apart; common, fine, faint, yellowish-brown
(10YR &/8) mottles; clay bridges connect sand
graing; slightly acid; clear, wavy boundary.

€—50 to 60 inches, very pale brown (10YR 7/3) sand; com-
mon, fine, distinet, streng-brown (7.5YR 5/8) mot-
tles; gingle grain; loose; mildly aikaline.

The selum ranges from 45 to 70 inches in thickness and
from medium acid to mildly alkaline throughout. The Ap
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horizon is dark brown (10YR 2/3), dark grayish brown
{10YR 4/2), or very dark grayish brown (10YR 3/2) and is
€ to 10 inches thick. The Bt part of the A&B horizon is light
sandy loam or heavy loamy sand, The cumulative thickness
of the Bt horizen is 6 inches or more. The C horizon bas
slight effervescence in a few places.

The cumulative thickness of the Bt bands in these solls is
more than that defined as the range for the series, Alss, the
mottles are nearer the surface. These differences alter the
usefulness and behavior of these soils for some farm and
nonfarm uses.

Ottokee soils formed in the same kind of material as
Spinks soils. These soils are similar to Plainfield soils, slightly
acid variant. They have moftles in the solum that are lacking
in Spinks soils and Plainfield soils, slightly acld variant.
Algo, they have bands designated as Bt horizon material that
are firer textured than other parts of the profile, which are
lacking in Plainfield soils, slightly acid variant.

Qttokee loamy sand, 0 to 2 percent slopes {OkA}.—This
soil is on flats on plains. The areas are small to medium in
size and irregular in shape. Included with this seil in
mapping are small areas of the poorly drained Granby
soils in depressions and dralnageways. . .

This soil is very susceptible to soil blowing. Permeabil-
ity is rapid, the available water capacity is low, and
fertility 1s low. The main concerns of management are
conserving moistureé, control of soil blowing, and improv-
ing and maintaining fertility and organic-matter content.
Removing excess water in spring 1s also a concern n some
areas. . .

Most areas of this soil are used for crops. Some areas
are used for pasture or woodland. This soil is moderatelv
suited to farming if moisture is conserved and fertility 1=
maintained. It has moderate limitations for most recrea-
tional and urban developments. Capability unit IIIs-4
(5a) ; woodland suitability group E; recreation group 1.

Owosso Series

The Owosso series consists of well-drained, gently
sloping to moderately steep soils on till plains and mo-
raines. These soils formed in sandy loam material, 20 to
40 inches thick, and in the underlying loamy glacial tilL
In this county Owosso soils are mapped only in a complex
with Miami soils. The native vegetation consisted mainly
of oak, maple, beech, and hickory.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 8 inches thick. The sub-
surface layer is brown sandy loam about 5 inches thick.
The upper 17 inches of the subsoil is dark-brown, friable
sandy loam; the lower 8 inches is yellowish-brown, firm
clay loam. The underlying material, beginning at a depth
of about 38 inches, is yellowish-brown heavy loam.

Permeability is moderately rapid in the upper part of
the subsoil and moderately slow in the lower part and in
the underlying material. The available water capacity is
moderate, and fertility is medium.

The areas of less sloping soils are well suited to farm-
ing. The steeper soils are well suited to pasture and for-
age crops. They are well suited to openland wildlife
habitat. Limitations for nonfarm uses are slight to mod-
erate on the less sloping soils. Owosso soils are well suited
to hardwoods but are poorly suited to pines.

Most areas of these soils are used for crops. A few
areas are used for pasture or remain in woodland.

Representative profile of Qwosso sandy loam, from an
area of Owosso-Miami sandy loams:
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Ap—0 to 8 inches, dark grayisb-brown (10YR 4/2) sandy
loam; weak, fine, granular structure; friable; less
than 5 perceni gravel; slightly acid; abrupt, smooth
boundary.

A2—8 to 13 inches, brown (10YR 5/8) sandy loam; weak,
medinm, granular structure; friable; less than 5 per-
cent gravel; slightly acid; clear, wavy boundary.

B1—13 to 30 inches, dark-brown (7.5YR 4/4) sandy loam;
weak, fine, subangular blocky structure; friable; less
than 5§ percent gravel; slightly acid; abrupi, wavy
boundsry.

IIBt—3¢ to 38 inches, yellowish-brown (10YR 5/4) clay
loam; moderate, medium, subangular blocky struc-
ture: firm; clay films on surfaces of peds; 5 percent
coarse fragments; neutral; abrupt, wavy boundary.

110—88 to 60 inches, yellowish-brown (10YR 5/4) heavy
loam; weak, coarse, subangular blocky siructure;
firm ; 10 percent coarse fragments; mildly alkaline;
slight effervescence.

The solum ranges from 24 to 42 inches in thickness and is
medinm acid or neuiral throughout, The Al horizon, where
present, is very dark grayish brown (10YR 3/2) and iz 10 3
inches thick. The Ap horizon is brown (10¥YR 4/3) or dark
grayish brown (10YR 4/2), The 1IBt horizen is dark yellow-
ish brewn {10YR 4/4) or yellowish brown (10YR 5/4). The
IIC horizon is lght clay loam or loam. It is mildly alkaline or
moderately alkaline and has slight effervescence or sirong
effervescence,

Owesso goils formed in the same kind of material as Meta-
mora soils. They lack mottles in the solum that are in the
Metamora soils. In this eounty Owosso soils are mapped
in a complex with Miami soils. They have a coarser texture
in the upper part of the B horizon than Miami seils. Owosso
goils are similar to Kendaliville, Menominee, and Tuscola
goils. They average a lower content of coarse fragments in
the B horizon than Kendallville soils. They have a finer tex-
ture in the upper part of the solum than Menominee s0ils.
QOweosso sgoils lack the siratified soil matierial in the C horizon
that is in the Tusceola soils, and they have coarse fragments
throughout, which are lacking in those soils.

Owosso-Miami sandy loams, 2 to 6 percent slepes
{OmB}.—This complex is on knolls, ridges, and low mounds
on uplands. The areas are small to medium in size and
irregular in shape. Owosso sandy loam makes up about
55 percent of the acreage, and Miami sandy loam makes
up sbout 45 percent. Miami sandy loam is mainly on
longer slopes of 4 to 6 percent, and Owoesso sandy loam
is more gently sloping 1n the intervening areas. Owosso
and Miami soils have profiles similar to those described
as representative of the series, except that the surface
layer of the Miami soil is sandy loam.

Included in mapping are small areas of poorly drained
Brookston or Breckenridge soils in small depressions and
narrow drainageways. Also included are small areas that
are loamy sand to depths of 30 to 38 inches. Small eroded
areas, at higher elevations, are also included.

Surface runoff is slow to medium, and the hazard of
erosion 1s slight to moderate. The main concern of man-
agement is controlling erosion.

Most areas of this complex are used for crops. A few
areas remain in woodland or are used for permanent pas-
ture. This complex is well suited to farming if erosion is
controlled. It has slight to moderate limitations for most
recreational and urban developments. Capability unit
ITe-3 (3/2a-2.5a) ; woodland suitability group D; recrea-
tion group 2.

Owosso-Miami sandy loams, 6 to 12 percent slopes
{OmC).—This complex is on knolls, ridges, and low mounds
and on short, convex slopes near depressions and drain-
ageways on uplands. The areas are small to mediom in
size and irregular in shape. Owosso sandy loam makes up

about 40 to 70 percent of the acreage, and Miami sandy
loam makes up about 30 to 60 percent.

Included in mapping are small eroded areas that have
lost much of the original surface layer through erosion.
In these eroded areas the present surface layer is brown
or dark brown. Also included are small, widely scattered
spots that are loamy sand to a depth of 30 to 40 inches.

Surface runoff is medium, and tge hazard of erosion is
moderate. The main concern of management is control-
ling water erosion, but conserving moisture is also impor-
tant.

Most areas of this complex are used for crops. A few
areas are wooded or are in permanent pasture, This
complex is moderately suited to farming if erosion is con-
trolled. Tt is well suited to pasture and forage crops. It
has moderate to severe limitations for most recreational
and urban developments. Capability unit IIle-6 (3/2a-
2.5a) ; woodland suitability group D; recreation group 2.

Owosso-Miami sandy loams, 12 to 18 percent slopes,
moderately eroded (OmD2).—This complex is on uplands.
The areas are small in size and irregular in shape. The
slopes are short and complex. Owosso sandy loam makes
up about 65 percent of the acreage, and Miami sandy
loam makes up about 35 percent. Erosion has removed
much of the original surface layer, and the present sur-
face layer is » mixture of the original surface and subsur-
face layers and the upper part of the subsoil. The present
surface layer is brown or dark brown. Included m map-
ping are small spots that are loamy sand to a depth of 30
to 40 inches.

Surface runoff is medium to rapid, and the hazard of
erosion is moderate to severe. The main concerns of man-
agement are controlling water erosion and conserving
moisture.

Most areas of this complex are in permanent pasture.
Some areas are in woodland or in permanent vegetation.
This complex is poorly suited to farming, but it is suited
to pasture and forage crops. It has severe limitations for
most recreational and urban developments. Capability
unit IVe-4 (3/2a-2.5a); woodland suitability group D;
recreation group £.

Plainfield Series, Slightly Acid Variant

The Plainfield series, slightly acid variant, consists of
well-drained, gently sloping to rolling soils on outwash
plains, moraines, and stream terraces. These soils formed
in sand. The native vegetation consisted mainly of aspen,
red pine, black cherry, and oak.

In a representative profile the surface layer is dark-
brown loamy sand about 8 inches thick. The subsoil is
yellowish-brown, loose sand about 20 inches thick, The
underlying material, beginning at a depth of about 28
inches, is very pale brown sand m )

Permeability is rapid, the available water capacity is
low, and fertility is low. Surface runoff is slow.

Plainfield soils, slightly acid variant, are very poorly
suited to farming because of low fertility and low soil
moisture. They are poorly suited to openland wildlife
habitat because of low fertility and low soil moisture.
Limitations for nonfarm uses are slight to moderate on
the less sloping soils. These soils are moderately to well
suited to pines and aspen but poorly suited to hardwoods.
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Fiqure _8.—Proﬁle of Plainfield loamy sand, slightly acid variant.

This soil holds only small amounts of water that crops can use.

The sandy material is loose and lacks structure. The numbers
refer to depth in feet.

Most areas of these soils are used for pasture or wood-
land or are in permanent vegetation. Small areas are used
for crops.

Representative profile of a Plainfield loamy sand,
slightly acid variant:

Ap—0 to 8 inches, dark-brown (10YR 3/3) loamy sand;
weak, fine, granular structure; very friable; slightly
acid ; abrupt, smooth boundary.

B—8 to 28 inches, yellowish-brown (10YR 5/4) sand; single
grain; loose; slightly acid; gradual, wavy boundary.

C—28 to 60 inches, very pale brown (10YR 7/4) sand; sin-
gle grain ; loose ; mildly alkaline.

The solum ranges from 20 to 36 inches in thickness and
from slightly acid to mildly alkaline throughout. The A1l hori-
zon, where present, is very dark grayish brown (10YR 3/2)
and is 1 to 3 inches thick. The Ap horizon is dark grayish
brown (10YR 4/2) or dark brown (10YR 3/3) and is 7 to
10 inches thick. The C horizon is light yellowish brown
(10YR 6/4), brownish yellow (10YR 6/6), or very pale
brown (10YR 7/4). It has slight effervescence in a few
places.

Plainfield soils, slightly acid variant, formed in the same
kind of material as Granby soils. These soils lack the gray or
grayish matrix colors in the solum that are in the Granby

soils. They are similar to Abscota, Mancelona, Ottokee, and
Spinks soils. They have a coarser texture in the upper part
of the profile than Abscota soils. Plainfield soils, slightly acid
variant, lack a Bt horizon or a horizon with bands designated
as Bt that has a finer texture than the other parts of the
profile, which are in the Mancelona, Ottokee, and Spinks
soils. They lack the coarse fragments in the C horizon that
are in the Mancelona soils.

Plainfield loamy sand, slightly acid variant, 2 to 6
percent slopes (PfB).—This soil is on knolls and ridges on
uplands. The areas are small to medium in size and irreg-
ular in shape. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are small eroded
areas that have a yellowish-brown surface layer. Also
included are areas that have a surface layer of fine sand
or medium sand. Also included are areas of the poorly
drained Granby soils in small depressions and narrow
drainageways.

This soil is very susceptible to soil blowing if the sur-
face is exposed. Permeability is rapid, the available water
capacity is low, and fertility is low. The main concerns of
management are conserving moisture, control of soil
blowing, and improving and maintaining fertility.

Most areas of this soil are used for pasture or woodland,
or they are in permanent vegetation. This soil is very
poorly suited to farming, unless irrigated. It has slight
to moderate limitations for recreational and urban devel-
opments. Capability unit VIs-1 (5a); woodland suit-
ability group E; recreation group 1.

Plainfield loamy sand, slightly acid variant, 6 to 12
percent slopes (PfC).—This soil is on rolling uplands. The
areas are small to medium in size and irregular in shape.

Included with this soil in mapping are small eroded
areas where the present surface layer is yellowish brown.
Also included are a few small areas of Spinks soils.

This soil is very susceptible to soil blowing. The
hazard of erosion is slight. Permeability is rapid, the
available water capacity is low, and fertility is low. The
main concerns of management are conserving moisture,
control of soil blowing, and improving and maintaining
fertility.

Most areas of this soil are used for pasture or wood-
land, or they are in permanent vegetation. This soil is
very poorly suited to farming. It has moderate limitations
for most recreational and urban developments. Capability
unit VIs-1 (5a) ; woodland suitability group I; recreation
group 1.

Richter Series

The Richter series consists of somewhat poorly drained,
nearly level soils on outwash plains and till plains. These
soils formed in water-laid materials that consist of strati-
fied sandy loam, loamy sand, and loamy fine sand. The
native vegetation consisted mainly of oak, maple, and
ash.

In a representative profile the surface layer is very dark
grayish-brown loamy fine sand about 10 inches thick. The
subsurface layer, about 3 inches thick, is pale-brown light
sandy loam mottled with yellowish brown. The upper 5
inches of the subsoil is reddish-brown, very friable loamy
sand mottled with yellow; the lower 8 inches is light
brownish-gray, friable heavy sandy loam mottled with
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yellowish brown, The underlying material, beginning at
a depth of about 26 inches, is light-gray, stratified sandy
loam, loamy sand, and loamy fine sand mottled with
strong brown.

Permeability is moderately rapid, the available water
capacity is moderate, and fertility is medium. Surface
runoff is slow.

Richter soils are well snited to farming if excess water
is removed. They are well suited to openland wildlife
habitat. Limitations for nonfarm uses are moderate to
severe. These soils are generally poorly suited to wood-
land.

Most areas of these soils are used for crops. A few small
areas are in woodland,

Representative profile of Richter loamy fine sand:

Ap—90 to 10 inches, very dark grayish-brown (10¥R 3/2)
loamy fine sand; weak, fine, granular structure; fri-
able; neuiral; abropt, smoeth boundary.

A2—10 to 13 inches, pale-brown (10YR 6/3) light sandy
loam; common, medium, distinct, yellowish-brown
{10YR §/6) mottles; weak, coarse, granular strue-
ture; very friable; neutral; eclear, wavy boundary.

Bir—13 to 18 inches, reddish-brown (YR 4/4) loamy sand;
common, medium, prominent, yellow (10YR 7/8)
mottles; very weak, medium, subangular blocky
structure; very friable; neutral; clear, wavy bound-

ary.

B't—18 to 26 inches, light brownish-gray (10¥YR 6/2) heavy
gandy loam; common, medium, distinet, yellowish-
brown (10YR 5/8) mottles; weak, medium, suban-
gular blocky structure; friable; elay bridges connect
sand graing; mildly alkaline; abrupt, wavy boundary.

C—26 to 60 inches, light-gray (10YR 7/1) stratified sandy
loam, loamy sand, and loamy fine sand; few, me-
dinm, distinct, strong-brown (7.5YR 5/8) moitles;
messive; very friable; mildly alkaline; slight effer-
vescence.

The soinm ranges from 20 to 40 inches in thickness and is
medium acid to neutral above the B‘t horizon. The Al hori-
zon is very dark gray (10YR 3/1) and is 2 to 4 inches thick,
The Ap horizon is very dark gray (10YR 3/1) or very dark
grayish brownr {10YR 3/2) and is 6 to 10 inches thick, The
A2 horizon iz light brownish gray (10YR 6/2) or pale brown
{10YR 6/3). The Bir horizon is dark yellowish brown (10YR
4/4), dark brown (7.5YR 4/4), or reddish brown (5YR 4/4).
The Bt horizon is sandy clay loam, sandy loam, or loam. It
containg thin strata of leoamy sand, loamy fire sand, and
sandy clay loam in a few places. The C horizon is grayish
brown (10YR 5/2) or light gray (10YR 7/1). It is mildly
alkaline or moderaiely alkaline and has slight effervescence
or strong effervescence.

The average annual temperature of these soils is a few de-
grees warmer than is defined as the range for the series, but
this difference does not alier the usefulness and bebavior of
these soils.

Richter soils are gimilar to Belding, Kibbie, and Locke
soils. These soils have stratified soil material in the C horizon
that is lacking in Belding seils. They have a coarser texture
threughout the solum than Kibbie soils, and they are less
graylsh in al! or part of the B horizon than those soils.
Richter soils have a less grayish matrix eolor in the upper
parf of the B horizon than Locke soils, and they lack the
coarse fragments throughout the profile that are in the Locke
goils.

Richter loamy fine sand, 0 to 2 percent slopes (RhA}.—
This soil is commonly associated with drainageways in the
lowlands. The areas are small to medium in size and ir-
regular in shape.

Included with this soil in mapping are small areas of
the poorly drained Colwood or Gilford soils. Also in-
cluded are small areas where the slope is 2 to 6 percent.

A few small areas of the somewhat poorly drained
Gladwin soils are also included.

The main coneern of management is removal of excess
water.

Most areas of this soil are used for erops. Some small
areas remain in woodland. This soil is well suited to
farming if excess water is removed. It has moderate to
severe limitations for recreational and urban develop-
ments. Capability unit IIw-6 (3b); woodland suitability
group G ; recreation group 3.

Sebewa Series

The Sebewa series consists of poorly drained, nearly
level soils on outwash plains and valley trains. These soils
formed in gravelly loamy materials, 20 to 40 inches thick,
over gravelly sand. The native vegetation consisted
mainly of ash, soft maple, swamp white oak, and elm.

In a representative profile the surface layer is very dark
brown loam about 11 inches thick. The upper 8 inches of
the subsoil is grayish-brown, firm clay loam mottied with
yellowish brown; the lower 11 inches is light brownish-
gray, friable gravelly clay loam mottled with dark grayish
brown and yellowish brown. The underlying material,
beginning at a depth of about 30 inches, is light brownish-
gray very gravelly coarse sand.

Permeability is moderate in the subsoil and very rapid
in the underlying material, The available water capacity
is moderate, and fertility is high. Surface runoff is very
slow or ponded.

Sebewa soils are well suited to farming if excess water
is removed. They are well suited to wetland wildlife
habitat. Limitations for most nonfarm uses are severe.
These soils are poorly suited to woodland.

Most areas of these soils are used for crops. A few areas
are used for pasture or woodland.

Representative profile of Sebewa loam:

Ap—O0 to 8 inches, very dark brown (10YR 2/2} loam; mod-
erate, fine, granular structure; friable; less than S
percent gravel; neugral; abrupt, smooth beundary.

A12—8 to 11 inches, very dark brown (10YR 2/2) loam;
weak, fine, subangular blocky structure; friable; less
than 5 percent gravel; neutral; gradual, wavy
boundary.

B21lig--11 to 19 inches, grayish-brown (10¥YR 5/2) elay
loam; common, fine, distinet, yellowish-brown
(10YR 5/6) mottles; moderate, medium, subangu-
lar blocky structure; firm, very dark brown (10YR
2/2) orgapic-clay films on surfaces of peds in upper
part: 10 perceni gravel; mildly alkaline; gradual,
wavy boundary.

B22tz— 30 to 30 inches, light brownish-gray (10YR 6/2)
gravelly clay loam; commen, medium, distinct,
dark grayish-brown (10YR 4/2) and yellowish-
brown (10YR §/6) motties; moderate, medium,
subangular blocky structure; friable; clay films on
surfaces of peds; 20 percent gravel; mildly alkaline;
abrupt, irregular boundary.

IIC—806 to 60 inches, light brownish-gray (10YR 6/2) very
gravelly coarse sand; single grain; loose; 35 percent
gravel; mildly alkaline; slight effervescence.

The solum ranges from 24 to 40 inches in thickness and is
slightly acid to mildly alkaline throughout. The A horizon is
very dark grayish brown (10YR 3/2), very dark gray {10YR
8/1), or very dark brown (10YR 2/2) and is 10 to 13 inches
thick. The B horizon is gray (10YR 5/1), grayish brown
(10YR 5/2), or light brownish gray (10¥R 6/2). It is sandy
clay loam or clay loam or gravelly analogs of these textures.
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The IIC horlzon is gray (10YR 5/1 or 68/1) or light brown-
ish gray (10YR 6/2). It is mildiy alksline or moderately
glkaline and has slight effervescence or strong effervescence,

Sebewa soily formed in the same kind of material as Fox
and Matherton soils, These soils have a thicker or darker
colored A horizon than Feox soils, and they have mottles in the
solum that are lacking in Fox soils. They have a thicker, dark-
colored A horizon than Matherten soils. Sebewa roils are sim-
ilar to Gilford soils. They have a finer texture in the B horizon
than Gitford soils.

Sebewa loam (0 to 2 percent slopes) [Sdl.—This soil is
in swales, in depressions, and on broad flats in the low-
lands. The areas are small to medium in size and irregu-
lar in shape.

Included with this soil in mapping are small areas of
somewhat poorly drained Matherton seils at slightly
higher elevations and small areas of poorly drained Ber-
ville soils in depressions. Also included are a few areas
where stones are on the surface and throughout the pro-
file. The stoaes in the included areas are in numbers that
interfere with tillage. Also included ars a few small areas
in depressiuns where the surface layer is muck.

This soil is ponded in some areas early in spring and
after heavy rains. The main concern of management is
removal of excess water.

Most areas of this soil are used for crops. A few areas
are used for pasture or woodland. This soil is well suited
to farming if excess water is removed. It has severe limi-
tations for recreational and urban developments. Capa-
bility umit TIw-6 (3c); woodland suitability group W;
recreation group 4.

SOIL

Shoals Series

The Shoals series consists of somewhat poorly drained,
nearly level soils on flood plains of the major streams
and rivers. These soils formed in loamy water-laid mate-
rials. The native vegetation consisted mainly of elm,
swamp white oak, ash, and red maple.

In a representative profile the surface layer is dark-
gray loam about 7 inches thick. The upper 7 inches of the
subsoil is dark-gray, friable loam mottled with dark
brown; the lower 6 inches is grayish-brown, friable loam
mottled with light olive brown. The underlying material,
beginning at a depth of about 20 inches, is light brownish-
gray heavy loam mottled with light olive brown.

Permeability is moderate, the available water capacity
is high, and fertility is high. Surface runoff is slow. These
soils are flooded in spring in most years, but they are
flooded only occasionally during the growing season.

Shoals soils are generally poorly suited to farming be-
cause of wetness and the hazard of flooding. They are
moderately suited to wetland wildlife habitat. Limitations
for nonfarm uses are severe. These soils are poorly suited
to woodland.

Most areas of these soils are used for pasture or wood-
land. A few areas are used for crops.

Representative profile of Shoals loam:

Ap—0 to 7 inches, dark-gray (10¥YR 4/1} loam; moderate,
medium, granular structure ; friable ; neutral ; abrupt,
smooth boundary.

B2ig-~7 to 14 inches, dark-gray (10YR 4/1) loam; common,
fine, distinct, dark-brown (7.5YR 3/2) mottles;

weak, coarse, granular structure; friable; neutral;
gradual, wavy boundary.

SURVEY

B22g—14 to 20 inches, grayish-brown (10YR §/2) loam;
common, medium, distinet, light olive-brown (2.5Y
5/6) mottles; weak, coarse, granular structure; fri-
able; mildly alkaline; gradual, wavy boundary.

Cg—20 to 60 inches, light brownish-gray (10¥YR 6/2) heavy
loam; many (45 percent), medinm, distinet, light
olive-brown (2.5¥Y 5/6) mottles; massive; friable;
miidly aikaline,

The golum ranges from 20 to 40 Inches in thickness and is
neuiral or mildly alkaline througheut. Depth to meottling is
7 to 18 inches. The Ap horizon is dark grayish brown (10YR
4/2) or dark gray (10YR 4/1) and is 6 to 10 inches thick,
The € horizon is silt loam, loam, light clay loam, or light
gilty clay loam and is commonly stratified, It containg strata
of black (10YR 2/1 or N 2/0) organic material, 2 to 5
inches thick, in & few places. The C horizon has slight effer-
vescence below a depth of 35 inches in a few places.

Sheals soils formed in the same kind of material as Bel
and Sloan soils. These seils dominantly have more gray or
grayish colors in the B horizon than Hel soils. They have a
thinner or lighter colored A horizon than Sloan soils, Shoals
soils have drainage similar to that ef Algansee and Ceresco
soils. They have s finer texture throughout than Algansee
and Ceresco soils.

Shoals leam (0 to 2 percent slopes) (Shl.—This soil is
on the flood plains of major streams or rivers. The areas
are small to medinm in size and irregular in shape.

Included with this soil in mapping are some small areas
of the poorly drained Sloan soils. Also included are a
few small areas that have pockets of gravelly sand in the
underlying material.

This soil is flooded in spring in most years, but it is
flooded only occasionally during the growing season. The
main eoncerns of management are removing excess water
and flooding, but protecting crops from frost is also
important.

Most areas of this soil are used for pasture or wood-
land. A few areas are used for crops. This soil is generally
poorly suited to farming. It has severe limitations for
recreational and urban developments. Capability unit
Vw-3 (L-2¢); woodland suitability group O; recreation
group 6.

Sloan Series

The Sloan series consists of poorly drained, nearly level
soils on flood plains of streams and rivers. These soils
formed in loamy water-laid materials. The native vegeta-
tion consisted of ¢lm, swamp white oak, ash, and soft
maple.

In a representative profile the surface layer is very
dark brown loam about 12 inches thick. The upper 11
inches of the subsoil is gray, friable loam mottled with
light olive brown; the lower 11 inches is light brownish-
gray, friable loam mottied with dark brown. The under-
lying material, beginning at a depth of about 34 inches,
is light brownish-gray loam mottled with dark brown.

Permeability is moderate, the available water capacity
is high, and fertility is high. Surface runoff is slow to
ponded. This soil is near enough to the level of the
stream that it floods in mest years during the growing
season.

Sloan soils are generally poorly suited to farming
because of excess wetness, the hazard of flooding, and
the hazard of frost. They are well suited to wetland wild-
life habitat. Limitations for nonfarm uses are severe.
These soils are poorly suited to woodland.
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Most areas of these soils are in woodland or unim-
proved pasture.
Representative profile of Sloan loam:

Ap—0 to 12 inches, very dark brown (10YR 2/2) loam;
moderate, fine, granular structure; friable; neutral;
abrupt, smooth boundary.

B21g—12 to 23 inches, gray (10YR 5/1) loam; common,
medium, distinct, light olive-brown (2.5Y 5/6} mot-
ties; weak, fine, subangular blocky structure; friable;
very dark gray (10YR 3/1) organic films on sur-
faces of peds in upper part; neutral; gradual, wavy

boundary.
B22g—23 to 34 inches, light brownish-gray (10YR 6/2)
loam; common, medium, distinet, dark-brown

(7.5YR 4/4) mottles; very weak, medium, subanguo-
lar blocky siructure; friable; neutral; gradual, wavy
boundary.

Cz—=24 to 60 inches, light brownish-gray (10YR 6/2) loam;
many, medium, gistinet, dark-brown (7.5YR 4/4)
mottles; massive; friable; mildly alkaline,

The solum ranges from 20 to 49 inches in thickness and
from slightly aci@ to mildly alkaline tbroughout. The Ap
horizon is black (10YR 2/1), very dark brown (10YR 2/2),
or very dark gray (10YR 3/1) and is 10 to 14 inches thick.
The Cg horizon is gray {10YR 5/1), grayish brown (10YR
5/2), or light brownish gray (10YR 6/2). It commonly con-
tains strata of light silty clay loam, light clay leam, or silt
loam. In & few places the Cg borizon coniaing thin sirata of
sandy leam, fine sand, and black (10YR 2/1 or N 2/0) or-
ganic material,

Sloan soils formed in the same kind of material as Eel and
Shoals soils. These soils have dominantly more gray or gray-
ish colors in the B horizon than Eel soils. They bave a thicker
or darker colered A horizon than Shesals soils. Sloan seils are
similar to Cobociah and Glendora soils, but they have g finer
texture throughout than those soils.

Slean loam (0 fo 2 percent slopes) (Sn).—This soil is
on flood plains of the major streams and rivers. The areas
are small to medinm in s1ze and irregular in shape.

Included with this soil in ma%gling are small areas of
the somewhat poorly drained Shoals soils at slightly
higher elevations. Also included are some small areas that
have pockets of gravelly sand in the underlying material.

Flooding oeccurs during the growing season in most
years. The main concerns of management are removal of
excess water and protection from flooding and frost dam-
age.

Most areas of this soil are used for woodland, or they
are in unimproved pasture. This soil is generally poorly
suited fo farming. It has severe limitations for recrea-
tional and urban developments. Capability unit Vw-3

(L-2¢) ; woodland suitability group O; recreation group 6.
Spinks Series

The Spinks series consists of well-drained, nearly level
to moderately steep soils on ontwash plains, till plains,
stream terraces, and moraines. These soils formed in sand.
The native vegetation consisted mainly of oak, maple,
hickory, red pine, and white pine.

In a representative profile the surface layer is dark
grayish-brown loamy sand about 8 inches thick. The sub-
surface layer is yellowish-brown sand about 21 inches
thick. The subsoil is 15 inches thick. It consists of thin,
interbedded layers of yellow, loose sand and dark-brown,
very friable heavy loamy sand. The underlying material,
beginning at a depth of about 44 inches, is very pale
brown sand.
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Permeability is moderately rapid, the available water
capacity is low, and fertility is low.

Areas of less sloping Spinks soils are moderately suited
to farming if moisture is conserved and fertihity is main-
tained. Limitations for nonfarm uses are slight on the
less sloping soils. The less sloping areas are moderately
well suited to pines, but poorly to moderately suited to
hardwoods. The steeper areas are well suited to wood-
land and openland wildlife habitat.

Most areas of the less sloping soils are used for crops
or pasture. The steeper areas are in woodland or are idle
or in brush.

Representative profile of a Spinks loamy sand:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy
sand; weak, fine, granular structure; very friable;
slightly acid; abrupt, smooth boundary.

A2—8 to 29 inches, yellowish-brown (10YR 5/6) sand; sin-
gle pgrain: loose; slightly acid; abrupt, wavy
boundary.

A&B—29 te 44 inches, yellow (10YR 7/6) sand (A2 hori-
zon); single grain; loose; bands of dark-brown
(7.5¥YR 4/4) heavy loamy sand (Bt horizon); mas-
sive; very friable; bands are %4 te 3 inches thick and
are continuous and discentinueus; slightly acid;
abrupt, wavy beundary.

€—44 to 60 inches, very pale brown {(10YR 7/3) sand; single
grain ; loose ; mildiy alkaline.

The solum ranges from 36 to 50 inches in thickness and is
glightly acid or neutral throughout. The Ap horizon is brown
{10YR 4/3) or dark grayish brown (10YR 4/2) and is € to
10 inches thiek. The first Bt band in the A&B horizon iz at a
depth of 24 to 36 inches. The Bt bands in the A&B horizon
are light sandy loam or heavy loamy sand. The cumulative
thickness of the Bt bands in the A&B horizon is € inches or
more. The ¢ horizon has slight effervescence in a few places.

Spinks soils formed in the same kind of material as
Otitokee moils. These soils lack mottles in the solum that are
in the Ottokee soils. They are similar to Boyer and Mance-
longa soils and the slightly acid variant of the Plainfield soils.
Spinks soils have a coarser texture than Boyer soils in hori-
zons with similar horizon designations. Spinks soils have
bands of Bt material as part of an A&B horizon, rather than
a Bt horizon as do Mancelona soils, and they typieally aver-
age a lower content of clay in the part of the profile desig-
nated Bt than those soils. Unlike the slightly acid variant of
the Plainfield soils, they have bands of Bt material that
typically averages 8 higher content of clay than the other
paris of the profile.

Spinks loamy sand, 0 to 2 percent slopes {SpAl.—This
soil is on ridgetops on uplands and on low, broad benches
adjacent to glacial drainageways in lowlands. The areas
are small in size and irregular in shape. This seil has a
profile similar to the one deseribed as representative of
the series, except that the surface layer is generally dark
brown. Included with this soil in mapping are small areas
of the moderately well drained Ottokee soils or well-
drained Menomines soils.

Surface runoff is slow. This soil is very susceptible to
soil blowing if the surface is exposed. Permeability is
moderately rapid, the available water capacity is low,
and fertility is low. The main concerns of management
are conserving moisture and control of seil blowing, but
improving fertility is also important.

Most areas of this soil are in permanent pasture or
forage crops. A few areas are used for cultivated crops.
This soil is moderately suited to farming if moisture is
conserved, soil blowing is controlled, and fertility is main-

tained. It has slight fimitations for recreational and urban
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developments. Capability unit ITIs-4 (4a) ; woodland suit-
ability group E; recreation group 1.

Spinks loamy sand, 2 to 6 percent slopes (SpB).—This
soil 1s on ridges, knolls, and low mounds on uplands.
The areas are small to medium in size and irregular in
shape. This soil has the profile described as representative
of the series,

Included with this soil in mapping are small areas of
somewhat poorly drained, sandy soils in depressions. Also
included are a few areas where this soil is underlain by
clay loam at depths of 42 to 66 inches.

Surface runoff is slow. This soil is very susceptible to
soil blowing if the surface is exposed. Permeability is
moderately rapid, the available water capacity is low, and
fertility is low. The main concerns of management are
conserving moisture and control of soil blowing. Improv-
ing fertility and maintaining the organic-matter content
are also important. -

Most areas of this soil are used for pasture. Small areas
are-used for forage crops or are wooded. This soil is mod-
erately suited to farming if moisture is conserved, soil
blowin% is controlled, and fertility is maintained. It has
slight Limitations for recreational and urban develop-
ments. Capability unit I1Is—4 (4a); woodland suitability
group E; recreation group 1.

Spinks loamy sand, 6 to 12 percent slopes {SpC).—
This soil is on knolis, ridges, and foot slopes on uplands.
The areas are small to medium in size and irregular in
shape.

Included with this soil in mapping are small, eroded
areas where the original surface layer has been completely
removed by erosion or where the original surface layer
has been mixed with the subsurface layers. Also included
are a few small wet areas in depressions where the sur-
face layer is muck,

Surface runoff is slow to medium, and the hazard of
erosion is moderate. Permeability is moderately rapid, the
available water capacity is low, and fertility is low, The
main concerns of management are controlling water ero-
sion and conserving moisture, but improving and main-
taining fertility and organic-matter content are also
important.

Most areas of this soil are used for woodland or pas-
ture. Very few areas are used for forage crops or for
cultivated crops. This soil is moderately suited to farming
if erosion is controlled, soil meisture is conserved, and
fertility is maintained., It has moderate limitations for
most recreational and urban developments. Capability
unit I1Te-9 (4a); woodland suitebility group E; recrea-
tion group 1.

Spinks leamy sand, 12 to 18 percent slopes (SpD).—
This soil is in hilly areas and on short slopes near drain-
ageways or depressions on uplands. The areas are small
to medium in size and irregular in shape.

Included with this scil in mepping are small areas of
the poorly drained Granby seils in depressions and drain-
ageways. Also included are small areas where the soil is
underlain by clay loam at depths ranging from 42 to 66
inches. A few included areas of gravel are in the subsoil.

Surface runoff is medium, and the hazard of erosion is
moderate to severe. Permeability is moderately rapid, the
available water capacity is low, and fertility is low. The
main concerns of management are controlling erosion and
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conserving moisture, but improving and maintaining fer-
tility and organie-matter content are also important.
Most areas of this soil are used for pasture or wood-
land. A few areas are in permanent vegetation. This soil
is poorly suited to farming. It has severe limitations for
recreational and urban developments. Capability unit
IVe9 (4a); woodland suitability group E; recreation

group 1.

Tawas Series

The Tawag series consists of very poorly drained, nearly
level soils in bogs on outwash plains, in glacial drainage-
ways, and on lake plains. These soils formed in organic
materials, 12 to 42 inches thick, over sand. The native
vegetation consisted mainly of elm, ash, soft maple, and
aspen.

In a representative profile the upper 28 inches is black
muck. Below this is a layer of very dark brown mucky
peat about 5 inches thick. The underlying material, begin-
ning at a depth of about 31 inches, is gray sand.

Permeability is moderately rapid in the organic mate-
rial and rapid in the sand. The available water capacity
is very high in the organic material and low in the sand.
Fertility is low, especially in micronutrients. Surface run-
off is very slow to ponded.

The suitability of Tawas soils for crops is variable,
depending on the depth to sand. The soils are well
suited to wetland wildlife habitat. Limitations for non-
farm uses are very severe. These soils are poorly suited
to woodland.

Some areas of these soils are used for crops. The main
crops are vegetables, corn, and commercial sod. Most
areas remain in woodland or in pasture.

Representative profile of Tawas muck:

1—0 to 8 inches, black (10YR 2/1) muck; moderate; fire,
granular structure; friable; common, partly decom-
posed, woody fragments; neutral.

2—8 to 26 inches, black (5YR 2/1) muck; weak, coarse,
granular striacture; friable; slightly acid; gradual,
wavy boundary.

2—96 to 31 inches, very dark brown (10YR 2/2) mucky
peat; massive; friable; common, partly decomposed,
fibrous material ; slightly acid.

IICg—31 to 60 inches, gray (5Y 5/1) sand; single grain;
loose; mildly alkaline; slight effervescence.

The organic material is 12 to 42 inches thick over sandy
material and is medium acid to meutral throughout. The 1
and 2 horizons are very dark brown (10YR 2/2) or black
(10YR 2/1 or 5YR 2/1)., The 3 horizon is dark reddish
brown (5YR 2/2, 8/3, or 3/4) or very dark brown (10YR
2/2) and is mucky peat or muck. The lower part of the 3
horizon commonly contains more minersi material than or-
ganic material. The 1ICg horizon Is grayish brown ( 10YR
5/2), light brownish gray (10¥YR 6/2), or gray {(10YR 5/1).
It is mildly alkaline or moderately alkaline and has slight
effervescence or strong effervescence,

The average annual temperature of these sofils is a f_ew
degrees warmer than is defined as the range for the geries,
and this difference alters the usefulness and behavior of these
goilg for many farm and nonfarm uses.

Tawas goiis are gimilar to Carlisle, Edwards, Linwood, and
Wallkill soils. These soils lack the erganic material, 42 inches
or more thick, that is in the Carlisie soils. They lack mari at
a depih of 12 to 42 inches that is in the Edwards soils.
Tawas soils have sandy material at a depth of 12 to 42
inches, rather than loamy material as in Linwood sotls, They
lack 10 te 48 inches of loamy material immediately above
the organic material that is in the Wallkill soils.
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. Tawas muck (0 to 2 percent slopes) (Ta).—This soil is
in depressions on upla.ntf;e and in swales and flats on low-
lands. The areas are small to medium in size and irregu-
lar in shape.

Included with this soil in mapping are small areas of
the poorly drained Gilford or gebewa soils. These soils
are along mar%'ms or occur as slight rises In areas of
Tawas soils. Also included are a few areas of the very
poorly drained Edwards soils. Other inclusions are some
very small, seepy areas where the slope is 6 to 12 percent.

This soil is very susceptible to soil blowing if the sur-
face is exposed. Fertility is low, including micronutrients,
The main concerns of management are Temoving excess
water and control of soil blowing, but improving and
mamtaining fertility are also important, as well as pre-
venting loss of the layers of organic material, which
would expose the underlying sand.

Some areas of this soil are used for corn, vegetables,
and commercial sod. Some areas remain ‘zvoodege or are
used for pasture. It has very severe limitations for reerea-
tional or urban develogments. Capability unit IVw-5
%M/fic); woodland suitability group J; recreation group

Tuscola Series

The Tuscola series consists of moderately well drained,
gently sloping soils on lake plains and outwash plains.
These soils formed in water-laid materials that consist of
stratified silt loam, very fine sand, and fine sand. The
native vegetation consisted mainly of beech, maple, oak,
basswood, and elm.

In a representative profile the surface layer is dark
rayish-brown loam about 8 inches thick. The subsurface
ayer is light yellowish-brown very fine sandy loam about

4 inches thick. The upper 8 inches of the subsoil is dark
grayish-brown, firm heavy silt loam. The middle 4 inches
1s yellowish-brown, firm heavy silt loam mottled with pale
brown. The lower 10 inches is light yellowish-brown,
very friable very fine sandy loam mottied with grayish
brown. The underlying maferial, beginning at a depth of
34 inches, is pale-brown, stratified silt loam, fine sand,
and very fine sand mottled with gray.

. Permeability is moderate, the available water capacity
is high, and fertility is high. Surface runoff is slow to
medium.

Tuscola soils are well suited to farming. They are well
suited to openland wildlife habitat. Limitations for most
nonfarm uses are slight to moderate, These soils are well
suited to woodland.

Most areas of these soils are used for crops. A few
areas remain in woedland.

Representative profile of Tuscola loam :

Ap—9 to 8 inches, dark grayish-brown (10TR 4/2) loam;
moderate, medium, granular structure; friable; nea-
tral; abrupt, smooth boundary,

A2—8 to 12 inches, light yellowish-brown (2.5Y 6/4) very
fire sandy loam; weak, thin, platy structure; very
friable; slightly acid; clear, wavy boundary.

B21t——12 to 20 inches, dark grayish-brown (10YR 4/2) heavy
silt loam; week, fine, subangular blocky structure;
firm; brown (10YR 5/3) clay films on surfaces of
vertical peds; slightly acid; clear, wavy beundary.

B22t—20 to 24 inches, yellowish-brown (10YR 5/6) heavy
ailt loam; few, fine, distinct, pale-brown (10YR 6/3)
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mottles; weak, medium, subangular blocky strue-
ture; firm; grayish-brown (10¥YR 5/2) clay films on
gurfaces of peds; neutral; abrupt, wavy boundary.

B3—24 to 34 inches, light yellowish-brown (10YR 6/4) very
fine sandy loam; common, medivm, distinct, gray-
ish-brown (10YR 5/2) mottles; weak, fine, subangu-
lar blocky structure; very friable; mildly alkaline;
abrupt, wavy boundary.

(—34 to 60 inches, pale-brown (10YR 6/3) stratified silt
loam and fine and very fine sand; cemmon, me-
dium, distinet, gray (10YR 5/1) meottles; massive;
friable; mildly alkaline; slight effervescence.

The solum ranges from 24 to 40 inches in thickness and is
slightly acid to mildly alkaline throughout. The Ap horizon
is dark gray (10YR 4/1) or dark grayish brown (10YR 4/2)
and is 6 to 10 inches thick. The A2 horizon is pale brown
{(10YR €/3) or light yellowish brown (25Y or 10YR &/4)
and is gilt loam, very fine sandy loam, or flne sandy loam.
The Bt horizon is heavy silt loam, loam, or heavy fine sandy
loam. The B2 horizen contains thin strata of silt loam or very
fine sand in a few places. The C horizon is grayish brown
{10YR 5/2) or pale brown (10¥R 6/3) and commonly con-
tains thin strata of fine sand or loamy sand. It is mildly alka-
line or moderately slkaline and has slight effervescence or
stroug effervescence.

The solum, at depths between 24 and 30 inehes, is thinner
and the Bt horizen has mere grayish color on the surfaces of
peds than is defined as the range for the series, but these
differences do not alter the usefulness and behavior of these
soils,

Tuscola goils formed in the same kind of material as Col-
wood and Kibbie soils. These soils lack the dominantly gray
or grayish matrix colors in the subhorizons that are in the
Colwood soils, and they have a thinner or lighter colored A
horizon than those seils. They are dominantly less grayish in
the B horizon than Kibbie soils. Tuscola soils are similar to
Kendallville, Miami, and Owosso soils. They lack coarse frag-
ments in the profile that are in the Kendallville, Miami, and
Owosso goils. They have siratified material in the ¢ horizon
that is lacking in those seils.

Tuscola loam, 2 to 6 percent slopes (Ts8).—This soil
is in undulating areas on plains. The areas are small to
medium in size.

Included with this scil in mapping are small eroded
areas, at higher elevations, that have a light yellowish-
brown surface layer. Also included are a few areas where
the slope is 6 to 12 percent. In a few included areas the
surface layer is fine sandy loam or silt loam.

The hazard of erosion is slight to moderate. The main
concern of management is controlling erosion. Removal
of excess water in spring is a concern in some areas.

Most areas of this soil are used for crops. A few areas
remain in woodland. This soil is well suited to farming
if erosion is controlled. It has slight to moderate limita-
tions for most recreational and urban developments.
Capability unit ITe-2 (2.5a) ; woodland suitability group
U; recreation group 2.

Wallkill Series

The Wallkill series consists of very poorly drained,
nearly level soils in depressions on till plains and
moraines, These soils formed in loamy material, 10 to 40
inches thick, over organic material.

In a representative profile the surface layer is very dark
gray loam about 8 inches thick, The subsoil, about 12
inches thick, is olive-gray, firm light clay leam mottled
with light olive brown. The underlying material, begin-
ning at a depth of about 20 inches, is black muck.

Permeability is moderate in the subsoil and moderately
rapid in the underlying material. The available water
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capacity is high in the loamy material and very high in
the underlying organic material. Fertility is high. Surface
runoff is very slow to ponded.

Wallkill soils are poorly suited to farming because of
excess wetness, a high water table, difficulty in imple-
menting drainage, and lack of suitable outlets. They are
well suited to wetland wildlife habitat. Limitations for
most nonfarm uses are very severe. These soils are poorly
suited to woodland,

Most areas of these soils are in permanent pasture. A
few areas are used for crops.

Representative profile of Wallkill loam :

Ap—0 to 8 inches, very dark gray (16YR 3/1) loam; mod-
erate, medium, granular structure; friable; slightly
acid ; abrupt, smooth beundary.

Bg—8 to 20 inches, olive-gray (5Y 5/2) light clay loam;
common, medium, distinet, light olive-brown (2.5
5/6) meotiles; weak, medium, subangular blocky
structure; firm; neutral; abrupt, wavy boundary.

IIC—20 to 60 inches, black (10YR 2/1) muck; massive;
frigble ; mildly alkaline.

The loamy mineral material ranges from 10 to 40 inches in
thickness over the organic material, but it is dominantly 15
to 30 inches thick. The loamy material is slightly acid to
moderately alkaline throughout. The Ap herizon is very dark
brewn (10YR 2/2), very dark gray (10YR 3/1), or black

- (10¥YR 2/1). The Bg horizon is gray (N 5/0 or 10YR 5/1),
olive gray (5Y 5/2), or dark gray (10¥YR 4/1 or N 4/0). The
IIC horizon is very dark brown (10YR 2/2), dark reddish
brown (B5YR 2/2, 3/2, 3/3, or 3/4), reddish brown (GIR
4/3, 4/4, or 5/4), very dark gray (10YR 3/1 or N 3/0), or
black (10YR 2/1 or N 2/0).

The loamy maferial of these soils, less than 16 inches thick,
is thinner than iz defined as the range for the series, but this
difference does not alter the usefulness and behavior of
these soils.

Wallkill soils are similar to Carlisle, Colwood, Linwood,
and Tawsas solls. These soils have 10 to 40 inches of leamy
material immediately above the organic material which is
lacking in Carlisle, Linwoed, and Tawas seils. They differ
from the Colwood soils ip iacking mineral material through-
out at depths between 10 to 40 inches.

Wallkill loam (0 to 2 pereent slopes) (Wa).—This soil
is in swales and small depressions on uplands. The areas
are small in size and irregular in shape. Included with
this soil in mapping are small areas of the poorly drained
Brookston soils.

Thig soil remains wet and water stands on the surface
for long periods. The main concern of management is
removing excess water, but obfaining suitable outlets is
diffieunlt.

Most areas of this soil are used for permanent pasture.
A few areas are used for crops. This sotl is poorly suited
to farming unless excess water is removed. It has very
severe limitations for most recreational and urban devel-
opments, Capability unit Vw-3 (L-2¢); woodland suit-
ability group J ; recreation group 7.

Wasepi Series

The Wasepi series consists of somewhat poorl
drained, nearly level to gently sloping soils on outwasﬁ
plains, lake plains, stream terraces, and glacial drainage-
ways. These soils formed in gravelly light sandy clay loam
and sandy loam, 24 to 42 inches thick, over fine gravelly
coarse sand. The native vegetation consisted mainly of
oalk, red maple, hickory, elm, and ash.

In a representative profile the surface layer is very
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dark grayish-brown sandy loam about 8 inches thick.
The subsurface layer, about 10 inches thick, is grayish-
brown light sandy loam mottled with yellowish brown.
The upper 9 inches of the subsoil is grayish-brown, firm
gravelly light sandy clay loam mottled with dark yellow-
ish brown; the lower 6 inches is brown, friable sandy
loam mottled with yellowish brown. The underlying
material, beginning at a depth of about 33 inches, is light
brownish-gray fine gravelly coarse sand.

Permeability is moderately rapid, the available water
capacity is low, and fertility is medium. Surface runoff is
slow.

Wasepi soils are moderately suited to farming if excess
water is removed and soil fertility is maintained. They
are well suited to openland wildlife habitat. Limitations
for most nonfarm uses are moderate to severe. These
soils are generally poorly suited to wooedland.

Most areas of these soils are used for crops. A few areas
are used for pasture or woodland.

Representative profile of & Wasepi sandy loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
sandy loam; moderate, fine, granular structure; fri-
able; less than 5 percent gravel; neutral; abrupt,
smooth boundary.

A% 8 to 18 inches, grayish-brown (10YR 5/2) light sandy
loam; common, medium, distinet, yellowish-brown
(10YR 5/8) mottles; weak, fine, subangulsr blocky
structure; very friable; less than 5 percent gravel;
neutral ; clear, wavy boundary.

B21tg—18 to 27 inches, grayish-brown (10YIR 5/2) gravelly
light sandy clay loam; common, medinm, distinct,
dark yellowish-brown (10YR 4/4) mottles; weak,
medium, subangular blocky structure; firm; clay
films on surfaces of peds; 20 percent gravel; slightly
acid ; gradual, wavy boundary.

B22t—27 to 33 inches, brown (10YR 5/3) sandy loam; com-
mon, medium, distinct, yellowish-brown (10YR
5/8) mottles; weak, mediom, subangular blocky
structure; friable; clay bridges comnect sand grains;
15 percent gravel; neutral; abrupt, irregular bound-

ary.

IIC—323 to 60 inches, light brownish-gray (10YR 6/2) fine
gravelly coarse sand; single grain; loose; 30 pereent
fine gravel; mildly alkaline; slight effervescence.

The solum ranges from 24 to 40 inches in thickness and is
medium acid to neutral throughout. The Ap horizon is very
dark brown (10YR 2/2), dark gray (10YR 3/1), or very
dark grayish brown (10YR 3/2) and is T to 10 inches thick,
The A2 horlzon is brown (10YR 5/3), pale brown (10YR
6/3), or grayish brown (10YR 5/2). The B horizon is light
clay loam, light sandy clay loam, or sandy leam; it is gravelly
in places. The 1IC horizon is sand or coarse sand; it is grav-
elly or very gravelly in places. It is mildly alkaline or mod-
erately alkaline and has slight effervescence or strong
effervescence.

The matrix color of these soils in part of the B horizon is
less brownish than is defined as the range for the series, but
this difference does not alter the usefulness and behavior of
these so0ils.

Wasepi soils formed in the same kind of material as Boyer
and @ilford soils. These soils have mottles in the solum,
which are lacking in Boyer soils, and they have a thickgr or
darker colored A horizen than those soils. They have a thinner
A horizon than Gilford soils. These soils have drainage similar
to Locke, Macomb, and Matherton soils. They have a cearser
texture in the C horizon and average a higher content of coarse
fragments in the C horizon than Locke and Macomb soils.
"They average a lower content of clay in the Bt horizon than
Macomb and Matherton soils.

Wasepi sandy loam, 0 to 2 percent slopes (V\{eAl..—This
soil is on lowlands. The areas are small to medium in size
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and irregular in shape. This soil has the profile described
as representative of the series.

Included with this soil in mapping are small areas of
Gilford soils in depressions and narrow drainageways
Also included are small areas of somewhat poorly
drained Matherton soils.

The main concern of management is removal of excess
water and maintaining fertility.

Most areas of this soil are used for crops. A few areas
are used for pasture or woodland. This soil is moderately
suited to farming if excess water is removed and soil
fertility is maintained. It has moderate to severe limita-
tions for recreational and urban developments. Capabil-
ity unit ITTw-5 (4b); woodland suitability group G;
recreation group 3.

Wasepi sandy loam, 2 to 6 percent slopes (WeB).—
This soil is on knolls and low mounds on lowlands. The
areas are small to medium in size and irregular in shape.
Slopes are less than 100 feet long.

Included with this soil in mapping are small areas of
poorly drained Gilford soils in depressions and narrow
drainageways. Also included are a few areas where cob-
blestones and gravel are on the surface, but these do not
interfere with tillage.

The main concern of management is removal of excess
water and maintaining fertility.

Most areas of this soil are used for crops. A few areas
are in woodland or are used for pasture. This soil is
moderately suited to farming if excess water is removed
and fertility is maintained. It has moderate to severe
limitations for recreational and urban developments.
Capability unit I1Tw-5 (4b) ; woodland suitability group
G ; recreation group 3.

Use and Management of the Soils

This section begins with an explanation of the system
of capability grouping used in the Soil Conservation
Service to classify soils according to their relative suitabil-
ity for general field crops. Following this explanation are
discussions of the use and management of the soils of
Shiawassee County, as grouped according to this system.
Next is a table that shows predicted yields of the prin-
cipal crops grown in the county, by individual soils. This
is followed by discussions of the use and management of
the soils as woodland; for this purpose, the soils are
grouped on the basis of similarity in productivity and
management needs. Next is a discussion of the elements
of wildlife habitat and a table that shows, by series, the
relative suitability of the soils for management as wild-
life habitat. Following this is a discussion of properties
that affect the use of soils as locations for recreational
facilities; for this purpose the soils are grouped according
to their relative degree of limitation for such use. The last
part of the section concerns soils in connection with
engineering; it consists mainly of tables that give descrip-
tions of soil properties significant in engineerng and
interpretations of these properties as they affect the suit-
ability of the soils for specified engineering uses.

Capability Grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not take into account major and generally expen-

z
o s ’

Figure 9.—Light-colored Wasepi soils and included areas of dark-colored Gilford soils. Excessive wetness of Gilford soils delays
planting in some years.
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sive landforming that would change slope, depth, or other
characteristics of the soils; does not take into considera-
tion possible but unlikely major reclamation projects; and
does not apply to rice, cranberries, horticultural crops, or
other crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups for range, for forest trees, or
engineering,

In the capability system, all kinds of soils are grouped
at three levels: the capability class, subclass, and unit.
These are discussed in the following paragraphs.

CapasiLiTy Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class T soils have few limitations that restrict their
use. (There are no class I soils in Shiawassee
County.)

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

Class ITI soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or both.

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland,
or wildlife.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
ilsfe largely to pasture, range, woodland, or wild-
ife.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restriet
their use largely to pasture, range, woodland, or
wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, or water
supply, or to esthetic purposes.

Cararrirry SuBcLasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water
in or on the soil interferes with plant growth or cultiva-
tion (in some soils the wetness can be partly corrected
by artificial drainage); s shows that the soil is limited
mainly because it is shallow, droughty, or stony; and e,
used in only seme parts of the United States, shows
that the chief limitation is climate that is too cold or too
dry.
In elass I there are no subclasses, becanse the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢,
because the soils in class V are subject to little or ne

erosion, though they have other limitations that restriet
their use largely to pasture, range, woodland, or recrea-
tion.

CarapiLiTy Unrrs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management, Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numersl to
the subclass symbol, for example, ITe-3 or I1Te-6. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates
the subclass, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
wdentifies the capability unit within each subclass.

The eapability classification of each seil in Shiawassee
County is given in the “Guide to Mapping Units” at the
end of this publication. For a complete explanation of
the capability classification system, see Agriculture Hand-
book No. 210, “Land-Capability Classification”[{6).1]

Management by Capability Units®

In the following pages the capability units in Shiwassee
County are described, and suggestions for the use and
management of the soils in each unit are given. The
Arabic numerals used in the unit symbols are not con-
secutive, because not all the capability units established
in Michigan are represented in Shiawassee County.

Another symbol, made up of Arabic numerals and small
or capital letters, is in parentheses following the symbol
of each capability unit. This symbol identifies the Michi-
gan management group or groups in which the soils of
the capability unit have been placed. The management
groups are part of a statewide system used in Michigan
for making recommendations about applications of lime
and fertilizer, about drainage, and about other practices.
For an explanation of this elassification, refer to “Fertil-
izer Recommendations for Michigan Vegetable and Field
Crops”|(3)|

Certain practices basic to good soil management can
be mentioned before discussing the individual capability
units. An adequate supply of plant nutrients and organie
matter, a good root zone, an(F the proper balance of air
and water are necessary to grow crops efficiently. Man-
agement practices needed to improve yields include
drainage, control of erosion, rotation of crops, use of suit-
able crop varieties, and the adequate use of lime and
fertilizer. Lime and fertilizer should be applied aceording
to soil tests and the needs of the crops.

Many of the soils in Shiawassee County need artificial
drainage. Drainage of soils improves the air-water rela-
tionship in the root zone. Tile drains or surface drainage-
ways, or both, can be used to remove excess water, but
they should be designed to function properly. Suitable
outlets are difficult to find in some areas. Good soil strue-
ture and an ample supply of organic matter also are

1Ttalic numbers in parentheses refer to Literature Cited,
p. 111,

2 RicEARD H. DRULLINGER, agronomist, Soil Conservation Serv-
ice, helped prepare this section.
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beneficial to drainage. Low-lying areas are subject to a
shortened growing season because of frosts late in spring
and early in fall.

The loss of the surface layer through erosion reduces
soil productivity. Erosion generally can be controlled by
reducing the rate and volume of runoff and by increasing
the rate of water absorption by the soil. Growing meadow
Crops, cover crops, or green-manure crops and using crop
residue properly help to reduce surface runoff. Contour
cultivation, stripcropping, grassed waterways, wind-
breaks, minimum tillage, anfr the use of diversions and
terraces and other measures are effective in controlling
erosion.

Practices to maintain and improve the organic-matter
content and tilth include the growing of cover crops,
stubble mulching, minimum tillage, the growing of green-
manure crops, and the application of barnyard manure.
Loamy soils should not %e grazed when wet because
grazing results in compaction of the soils and poor tilth.
These practices are needed most if rotation is intensive
or if cultivation is continuous.

Additional help in managing the soils can be obtained
by consulting the local representative of the Soil Conser-
vation Service or the Cooperative Extension Service.

The names of soil series represented are mentioned in
the description of each capability unit, but this does not
mean that all the soils of a given series are in the unit. To
find the capability classification of any given soil, refer
to the “Guide to Mapping Units” at the end of this
publication.

CAPABILITY UNIT He-2 (2.5a, 3/22)

This unit consists of moderately well drained and well
drained, gently sloping or undulating soils of the Celina,
Kendallville, Miami, and Tuscola series. These soils have
a surface layer of loam or sandy loam and a subsoil of
sandy loam to clay loam. Some areas of these soils are
moderately eroded.

Permeability is moderate or moderately slow. Available
water ca%acity 18 high and surface runoff is siow to
medium. Fertility is high.

Susceptibility to water erosion is the main limitation
for farming. In spring excess water needs to be removed
from the Celina and Tuseola soils. Small seep areas and
wet areas in depressions hinder planting andp harvesting
in wet periods. Applying manure to moderately eroded
areas improves tilth, promotes germination of seed, and
improves yields.

The soils of this unit are well suited to row crops, small
grain, hay, and pasture plants.

CAPABILITY . UNIT IIe-3 (2.5a, 32, 3/22)

This unit consists of moderately well drained and well
drained, gently sloping soils of the Fox, Lapeer, Miami,
Newaygo, and Owesso series. These soils have a surface
layer of sandy loam and a subsoil of sandy loam to clay
loam. (The Miami soils in this unit are those in Owosso-
Miami sandy loams, 2 to 6 percent slopes.)

Permeability is moderate or moderately rapid. Fox and
Newaygo soils have rapid permeability in the underlying
material, which is gravelly coarse sand. Owosso soils have
moderately slow permeability in the loamy underlying
material. Available water capacity is moderate, and sur-
face runoff is slow to medium. Fertility is medium.

Susceptibility to water erosion and a shortage of soil
moisture are the main limitations for farming. Moisture
generally is not adequate for optimum crop growth dur-
ing dry periods in summer. Crusting of the surface layer
is seldom a concern of management, especially if mini-
mum tillage is used and organic matter is plowed under.

The soils of this unit are well suited to row crops,
small grain, and pasture plants.

CAPABILITY UNIT Ilw-4 (1.5¢c, 2.5b, 2.5¢, 3/2b, 3/2¢)

This unit consists of poorly drained or somewhat
poorlgrJ drained, nearly level soils of the Berville, Brooks-
ton, Conover, Lenawee, and Macomb series. These soils
have a surface layer of loam and a subsoil of gravelly
sandy clay loam to heavy clay leam. Also in this unit is
Lenawee silt loam, which is heavy silty clay loam in most
of the subsoil.

Permeability is moderately slow. Available water ca-
pacity is high. Surface runoff is slow to ponded. These
soils are excessively wet in spring and after rain because
of a fluctuating high water table. Fertility is high.

Excessive wetness is the main limitation for farming.
The Lenawee soils puddie and dry out cloddy and hard
if tilled when wet. Tilth is a concern of management in
Lenawee soils, Drainage is provided by a combination of
tile drains and open ditches. This soil material is stable
and tile trenches and open ditches seldom cave in.

The soilg of this unit are well suited to row erops, small
grain, and pasture plants if the soils are drained. Selec-
tion of forage crops depends on wetness or the degree of
drainage.

CAPABILITY UNIT Iiw-3 (2/5b, 3/2b)

This unit consists of somewhat poorly drained, gently
sloping or gently undulating soils of the Conover and
Macomb series. These soils have a surface layer of loam
or sandy loam and a subsoil of clay loam or gravelly clay
loam.

Permeability is moderately slow. Available water ca-
pacity is high, and surface runoff is slow to medium.
Water ponds in some areas in depressions and commonly
delays planting and tillage of crops.

Excessive wetness and susceptiblity to water ercsion
are the main limitations to farming. In some areas of
more sloping soils the layout and installation of drainage
is difficult or impractical. Random tile drains provide
drainage in places.

These soils are well suited te row crops, small grain,
and pasture plants if drained.

CAPABILITY UNIT Hw-§ (2.5b, 2.5¢, 3b, 8¢, 3/Re)
This unit consists of poorly drained or somewhat
poorly drained, nearly level soils of the Barry, Colwood,
Kibbie, Locke, Matherton, Richter, and Sebewa series.
These soils have a surface layer of loamy fine sand, sandy
loam, stony sandy loam, or loam and a subsoil of loamy
sand to clay loam. Barry sandy loam, bedrock variant,
have sandstone bedrock at a depth of 24 to 40 inches.
Permeability is moderate to moderately rapid. The
Matherton and Sebewa soils have very rapid permeabil-
ity in the underlying very gravelly coarse sand. Available
water capacity is moderate to high. Fertility is medium
to high. Surface runoff is slow to ponded. They are ex-



52 SOIL SURVEY

cessively wet in spring and after rain because of a fluctu-
ating high water table.

Excessive wetness is the main limitation for farming.
Installing tile drains is difficult in areas of Kibbie and
Colwood soils because the silty and sandy material caves
into the tile trenches readily. Backfilling of the trenches
helps to prevent the sandy and silty material from flow-
m%’ into and plugging tile drains. Sebewa, Matherton,
Kibbie, and Colwood soils are especially unstable when
wet. Artificial drainage is difficult to establish in the bed-
rock variant of the Barry soil, because sandstone bedrock
is at the depth at which tile drains are commonly placed.

Drained areas of these soils are well snited or moder-
ately well suited to row crops, small grain, and pasture
plants. Barry stony loam soil is not so well suited to
crops as Barry sandy loam, bedrock variant, because of
stones on the surface and in the surface layer. Selection of
forage crops depends on wetness or the degree of drainage.

CAPABILITY UNIT EBw-7 (2.5b, 3b)

This unit consists of somewhat poorly drained, gently
sloping soils of the Kibbie, Locke, and Matherton series.
These soils have a surface layer of sandy loam or loam
?nd a subsoil of heavy fine sandy loam to gravelly clay
oam.

Permeability is moderate. Matherton soils have very
rapid permeability in the underlying material, which is
very gravelli coarse sand. Available water capacity is
moderate to high, and surface runoff is slow. Fertility is
medium to high.

Excessive wetness and susceptibility to water erosion
are the main limitations for farming. A complete drainage
system is difficult to install in some areas of these gently
sloping soils. Random tile and surface drains provide
drainage in many areas if adequate outlets are available.
Installing tile drains is difficult in areas of Kibbie soils
because they are especially unstable when wet and the
silty and sandy material caves into the trenches readily.
Backfilling of trenches helps to prevent the sandy and
silty material from flowing into and plugging tile drains.

These soils are well suited to row crops, small grain,
and pasture plants if drained.

CAPABILITY UNIT MIw-§ (3/2b, 3/2¢)

This unit consists of poorly drained and somewhat
poorly drained, nearly level or gently sloping soils of the
Belding, Breckenridge, Matherton, and Metamora series.
These soils have 2 surface layer of loamy sand or sandy
loam and a subsoil of sandy loam to clay loam. The
Matherton soils in this unit are underlain by loamy mate-
rial at a depth of 42 o 66 inches,

Permeability is modergtely rapid in the upper part of
the subsoil and moderately slow in the lower part of the
subsoil and in the underlying material. Permeability is
moderate in the Matherton soil. Available water capacity
is moderate and surface runoff is slow to ponded. These
soils are excessively wet in spring and after rains because
of a fluctuating water table. Fertility is medium te high.

Excessive wetness is the main limitation for farming.
Areas of sloping soils are generally more difficult to drain
than level areas. Random tile and surface drains are used
to remove excessive water at higher elevations.

If drained, these soils are well suited to row crops,
small grain, and pasture plants.

CAPABILITY UNIT IIw-10 (M/Ic)

This unit consists of Linwood muck, a2 very poorly
drained, nearly level soil. This soil has a surface layer
and underlying material of muck, 12 to 42 inches deep,
over loamy material.

Permeability is moderately rapid in the muck and mod-
erate in the loamy underlying material. Available water
capacity is very high in the muck and moderate in the
loamy material. Surface runoff is very slow or ponded.
Fertility is low.

Excessive wetness, susceptibility to soil blowing, low
fertility (including a shortage of micronutrients), and a
frost hazard are the main limitations for farming. Severe
damage can result from wind action, which removes
newly seeded erops as well as soil material. Excess water
can be removed by means of tile drains or open ditches.
Controlling the water table to maintain a favorable mois-
ture content helps to keep the organic surface layer from
settling, ’

This soil is well suited to truck crops, vegetable crops,
and general field crops if drainage is improved, soil blow-
ing controlled, and adequate fertilizer is used.

CAPABILITY UNIT Ife-5 (2.5a, 3/2a)

This unit consists of well-drained, sloping or rolling
soils of the Kendallville and Miami series. These soils
have a surface layer of sandy loam or loam and a subsoil
of sandy clay loam, gravelly elay loam, or clay loam. Some
areas of these soils are moderately eroded.

Permeability is moderate to moderately slow. Available
water capacity is high, and surface runoff is medium.
Runoff is more rapid in eroded areas than in uneroded
areas, and less water moves into the soil to be used by
plants. Fertility is high.

Susceptibility to severe water erosion and loss of soil
moisture becanse of runoff are the main limitations for
farming. Moderately eroded areas have poor tilth and
crust readily on drying. Crusting of the surface layer is a
serious concern of management on the eroded soils. This
crusting results in uneven stands of plants and reduces
yields.

These soils are moderately well suited to row erops
and small grain if protected from erosion. They are well
suited to forage crops. A eropping system that includes a
large proportion of close-growing crops helps to control
runoff and erosion.

CAPABILITY UNIT 1IIe—£ (2.5a, 32, 3/2a)

This unit consists of well-drained, sloping or roiling
soils of the Fox, Lapeer, Miami, and Owosso series. These
soils have a surface layer of sandy loam and a subsoil of
sandy loam to clay loam. (The Miami soils in this unit are
those in Owosso-Miami sandy loams, 6 to 12 percent
slopes.) Some areas are moderately eroded.

Permeability is moderate to moderately rapid. Fox soils
have rapid permeability in the underl{ring material,
which is gravelly coarse sand. Owosso soils have moder-
ately slow permeability in the loamy underlying material.
Available water capacity is moderate and surface runoff
is medium. Fertility is medium. Miami soils have high
available water capacity and high fertility. In the mod-
erately eroded soils, erosion has impaired fertility, re-
duced organic-matter content, increased runoff, and re-
duced yields.
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Susceptibility to severe water erosion and 2 shortage
of moisture for plants during dry monihs in summer are
the main limitations for farming.

These soils are moderately well snited to row crops
and small grain if erosion is controlled and moisture is
conserved. They are well suited to forage crops. A crop-
ping system that includes a large proportion of close-
growing crops helps to control runog and erosion.

CAPABILYTY UNIT HIe-9 (4, 4/2a)

This unit consists of well-drained, sloping or rolling
soils of the Boyer, Menominee, and Spinks series. These
soils have a surface layer of loamy sand or sandy loam
and a subsoil of loamy sand, sandy loam, or gravelly sandy
clay loam.

Permeability is moderately rapid to rapid. Menominee
soils have moderately slow permeability in the loamy un-
derlying material. Available water capacity is moderate
to low, and surface runoff is slow to medium. Fertility
generally is low, but it is medium in Boyer sandy loam.

Susceptibility to water erosion, low available water
capacity, and Jow fertility are the main limitations for
farming. Soil blowing is a concern of management in
large cultivated areas. The low available water capacity
prevents shallow-rooted crops from attaining optimum
growth. Small grain normally mature early, while the
meisture supply is still adequate. These soils warm up
early in spring and are ready for planting sooner than the
more loamy sols.

These soils are moderately well suited to row crops,
small grain, and pasture plants.

CAPABILITY UNIT IIw-5 (db)

This unit consists of somewhat poorly drained, nearly
level or gently sloping soils of the Gladwin and Wasepi
series. These soils have a surface layer of loamy sand or
sandy loam and a subsoil of loamy sand, sandy loam, or
gravelly light sandy clay loam.

Permeability is moderately rapid. Available water ca-
pacity is low, and surface runoff is slow. Fertility is low
to medium.

Excessive wetness, low available water capacity, and
susceptibility to soil blowing are the main limitations for
farming. If drained, these soils tend {o be droughty duar-
ing the dry months in summer. Tile drains are more
easily placed during dry periods because the sandy mate-
rial readily caves into tile trenches and ditches if the soils
are wet. The low available water capacity prevents shal-
low-rooted crops from attaining optimum growth. Small
grain normally mature early, while the moisture supply
is still adequate. These soils warm up early in spring and
are ready for planting sooner than the more loamy soils.

These soils are moderately well suited to row ecrops,
small grain, and pasture plants. Gladwin soils are not so
well suited to farming as Wasepi soils, because they are
low in fertility and are more susceptible to soil blowing.

CAPABILITY UNIT w6 (4c, Sc)
This unit consisis of poorly drained, nearly level soils
of the Gilford and Granby series. The Gilford soils have a
surface layer of sandy loam and a subsoil of fine sandy

loam ; the Granby soils have a surface layer of loamy sand
and a subsoil of sand.
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Permeability is moderately rapid or rapid. Available
water capacity is low, and surface runoff is very slow or
ponded. Fertility is low or medium.

Excessive wetness, low soil moisture, and susceptibility
to soil blowing are the main limitations for farming. Tile
drains are more easily placed during dry periods because
ditchbanks and tile trenches cave n readily when the
soils are wet. Controlling drainage helps to regulate the
amount of moisture available to plants.

These soils are moderately suited to row crops, small
grain, and pasture plants. éranby soils are not so well
suited to farming as Gilford soils, because they are low in
fertility and lack sufficient moisture in summer.

CAPABILITY UNIT IFiw-2 (4/2b, 4/2¢)

This unit consists of poorly drained to somewhat poorly
drained, nearly level soils of the Brevort and Iosco series,
and Iosco loamy sand, deep variant. These soils have a
surface layer of loamy sand and a subsoil of sand to clay
loam.

Permeability is rapid in the upper part of the subsoil
and moderately slow in the lower part of the subsoil and
in the underlying material. Available water capacity 1s
moderate, and surface runoff is slow to ponded. Fertility
is low.

Excessive wetness, low soil moisture, and susceptibility
to soil blowing are the main limitations for farming.
These soils dry out quickly and support farm machinery
if the water table is lowered by drainage. Tile drains and
ditches are more easily placed during dry periods because
ditchbanks and tile trenches cave in readily when the
soils are wet. Small grain normally mature early, while
the moisture supply is still adequate.

If drained, these soils are moderately suited to row
crops, small grain, and pasture plants.

CAPABILITY UNIT YHw-15 (Mc)

This unit consists of Carlisle muck, a very poorly
drained, nearly level soil. It has a surface layer of muck
and underlying material of muck and mucky peat.

Permeability is moderately rapid. Available water ca-
pacity is very high and surface runoff is very slow or
ponded. Fertility 1s low.

Excessive wetness, susceptibility to soil blowing, low
fertility (ineluding a shortage of micronutrients), and
fire and frost hazards are the main limitations for farm-
ing. Artificial drainage is needed if this soil is cultivated
intensively. Severe damage can result from wind action,
which removes newly seeded crops as well as soil mate-
rial | ﬁ%. 10).| Sprinkler irrigation is commonly used on
this soil to increase yields, decrease soil blowing, aid the
growth of young transplants, and provide protection from
frost damage. Selecting frost-hardy plants, providing
good air drainage, and heavy applications of fertilizer
reduce the hazard of frost damage. Controlling the water
table to maintain a favorable moisture content heips to
keep the organic surface layer from settling.

If excess water is removed and the soil is carefully
managed, vegetables and some general crops are well
suited.

CAPABILITY UNIT Ilis4 (4s, 4/23, 5a)

This unit consists of moderately well drained and well
drained, nearly level or gently sloping soils of the Boyer.
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Figure 10.—Windbreak in an area of Carlisle soils.

Mancelona, Menominee, Ottokee, and Spinks series.
These soils have a surface layer of loamy sand or sandy
loam and a subsoil of sand to gravelly sandy clay ](mm

Permeability is moder 1t01\ rapid to rapld Avail ];
water ¢ 1])1"1t\ is low and surface runoff is slow. Fe 1t1]|
generally 1s low. Menominee soils have moderately \lm\
permeability and moderate available water capacity in
the underlyimg loamy material.

Low available water ¢ apacity, low fertility, and suscep-
tibility to soil b]o\\mar are the main limitations for farm-
ing. Water erosion is seldom a concern of management.
Crops lack suflicient moisture during dry periods, and
crop yields are reduced. Small grain normally mature
early, while the moisture supply is still adequatv These
soils warm up and are ready for planting early in spring.
Excessive tillage causes a greater hazard of soil blowing.

These soils are mmlmatolv well suited to row crops,
small grain, and pasture plants if moisture is conserved
and fertility is maintained. Boyer sandy loam is more
fertile and less susceptible to soil lﬂ()\\mw than the other
soils.

CAPABILITY UNIT IVe-4 (2.5a, 3a, 3/2a)

This unit consists of well-drained, moderately steep or
hilly soils of the Fox, Miami, and Owosso series. Tlu-x‘(*
soils have a surface layer of sandy loam or loam and :
subsoil of sandy loam to clay loam. Most of these soils are
moderately eroded.

Permeability is moderate to moderately rapid. Owosso
soils have moderately slow permeability in the underly-
ing loamy material. Available water capacity is moder-
ate to high and surface runoff is rapid. Fertility is me-
dium to high.

The slope and susceptibility to water erosion are the
main limitations for farming. Water runs off these mod-

erately steep soils rapidly in cultivated areas and erosion
Is a serious concern of management. The organic-matter
content is low and the surface layer tends to crust in the
eroded areas. Crop yields are lower during dry seasons
because water runs off and little water is stored in the
soil for use by plants. Slopes are generally too complex
and too short for striperopping.

These soils are poorly suited to row crops but moder-
ately well suited to small grain, hay, and pasture plants.

CAPABILITY UNIT IVe-9 (4a)

This unit consists of well-drained, moderately steep or
hilly soils of the Boyer and Spinks series. These soils have
a surface layer of loamy sand or sandy loam and a subsoil
of sand to gravelly sandy clay loam.

I)(‘Iln(“ll)lllt\ is modmate]v rapid. Available water ca-
pacity is low and surface runoff 1s medium or rapid. Fer-
tlltt\' generally is low.

husceptlln]lty to water erosion, low soil moisture, and
low fertility are the main limitations for farming. Soil
blowing is a concern of management in large cultivated
areas. Maintaining a grass cover helps to control erosion,
but gullies form in overgrazed areas. Small grain nor-
mally mature early, while soil moisture is still adequate.
Heavy additions of fertilizer are not generally profitable
or beneficial during dry periods, because soil moisture is
iadequate for the crop to mature.

These soils are poorly suited to row crops but moder-

ately well suited to small grain, hay and pasture plants.

CAPABILITY UNIT IVw-5 (M/4c)

This unit consists of Tawas muck, a very poorly
drained, nearly level soil. This soil has a surface layer of
muck and underlying material of muck and mucky peat,
12 to 42 inches thick, over sandy material.
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Permeability is moderately rapid in the organic mate-
rial and rapid in the sand. Available water capacity is
very high in the muck and low in the sandy underlying
material. Surface runoft is very slow or ponded. Fertility
1s low.

Excessive wetness, susceptibility to soil blowing, low
fertility (including a shortage of micronutrients), and fire
and frost hazards are the main limitations for farming. In
some areas the shallow depth to sand is an additional
limitation. Artificial drainage is generally needed if crops
are grown. Severe damage can result from wind action,
which removes newly seeded crops as well as soil mate-
rial, and damages growing crops. Controlling the water
table to maintain a favorable moisture content helps to
keep the organic surface layer from settling and to main-
tain optimum yields.

The suitability of Tawas muck for crops depends on
the depth to sand, the difficulty of drainage, and the
danger of frost. These factors need to be studied hefore
row crops are planted. This soil is moderately well suited
to some forage crops.

CAPABILITY UNIT IVw-6 (M/mc)
This unit consists of Edwards muck, a very poorly
drained, nearly level soil. This soil has a surface layer
and underlying material of muck, 12 to 42 inches thick,
over marl Included are a few areas where the
depth to marlis Tess than 12 inches.

Permeability is moderately rapid in the organic mate-
rial but variable in the marl. Available water capacity is

§
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Figure 11.—This freshly dug ditch shows that the depth to white marl varies sharply in Edwards muck.

very high, and surface runoff is very slow or ponded.
Fertility is low.

Excessive wetness, susceptibility to soil blowing, low
fertility, and the shallowness to marl are the main limita-
tions for farming. Drainage is not practical nor even pos-
sible in some areas, because of marl and a lack of drainage
outlets. The presence of marl also causes some nutrient
deficiencies.

The suitability of this soil for crops depends on the
depth to marl, the difficulty of drainage, and the danger
of frost. Before any effort is made to grow crops, these
factors should be studied and the reaction of the soil
determined. Suitable forage crops are moderately well
suited.

CAPABILITY UNIT Vw-1 (3¢, 4/2b)

This unit consists of poorly drained and somewhat
poorly drained, nearly level soils of the Gilford and Tosco
series. These soils have a surface layer of stony loamy
sand or stony sandy loam and a subsoil of sand to clay
loam. Few to many cobblestones, 3 to 6 inches in diam-
eter, are in the upper part of the subsoil in many areas.

Permeability is moderate to rapid. The Tosco soils have
moderately slow permeability in the underlying loamy
material. Available water capacity is low or moderate,
and surface runoff is slow to ponded. Fertility is low or
medium.

Wetness and the stony surface layer are the main limita-
tions for farming. Most areas of these soils are too wet
and too stony for cultivation. The soils are also too stony
to install tile drains for removal of excess water. These




56

soils are generally in permanent pasture if farmed. A few
areas are In woodland.

These soils are very poorly suited to row crops and
small grain but moderately well suited to hay and pasture
plants.

CAPABILITY UNIT Vw-1 (L-2a, L-2c, L4a)

This unit consists of poorly drained to moderately well
drained, nearly level soils of the Abscota, Ceresco,
Cohoctah, Eel, Landes, Shoals, Sloan, and Wallkill series,
These soils have a surface layer of loam and a subsoil of
sandy loam to light clay loam. Wallkill soils are underlain
by muck at a depth of 10 to 40 inches. Landes and
Abscota soils have a surface layer of sandy loam and 2
subsoil of sand, loamy sand, and sandy loam.

Permeability is moderate to moderately rapid. Avail-
able water capacity is moderate to high. Surface runoff
is slow to ponded. Fertility is medium to high. Abscota
soils have rapid permeability, low available water capac-
ity, and low fertility.

Excessive wetness, the flood hazard, and the frost haz-
ard are the main limitations for farming. Many areas are
small in size because of meandering sireams and are
impractical to farm. The dominant plants are reed
canarygrass and native grasses.

Some areas of these soils are suited to pasture if they
are dry and not flooded.

CAPABILITY UNIT VIe-2 (L.5a, 4a)

This unit consists mainly of well-drained, steep soils of
the Boyer and Miami series. These soils have a surface
layer of loamy sand or loam and a subsoil of sandy loam
to elay loam. Boyer very stony loamy sand is gently
sloping and has stones, 10 to 20 inches in diameter, in the
surface layer and many cobblestones, 3 to 6 inches in
diameter, In the subsoil. Miami clay loam is severely
eroded and has a clay loam surface layer.

Permeability is moderate in Miami soils and moder-
ately rapid in Boyer soils. Available water capacity is
high in Miami soils and low in Boyer soils. Surface run-
off is rapid, except for the Boyer very stony loamy sand,
which has slow surface runoff. Fertility is high in Miami
soils and low in Boyer soils.

The slope, stoniness, and susceptibility to water erosion
are the main limitations for farming. The very stony
Boyer soil is too stony for cultivation or for hay crops.
The Miami clay loam becomes cloddy and hard if tilled
when wet. The major soils in this unit erode easily if in-
tensively cultivated. Maintaining a vegetative cover helps
to control erosion. Overgrazing of pastures results n
gullies or sheet erosion in places. Steepness hinders the
use of farm machinery and, therefore, interferes with
planting and harvesting operations.

These soils are better suited to hay and pasture plants
than to other uses.

CAPABILITY UNIT Vis-1 {58)

This unit consists of well-drained, gently sloping to roll-
ing soils of the Plainfield series, slightly acid variant.
These soils have a surface layer of loamy sand and a sub-
soil of sand.

Permeability is rapid. Available water capacity is low,
and surface runoff is slow. Fertility is low. The soils dry
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out quickly and are deficient in moisture during dry
months in summer.

Low soil moisture, susceptibility to soil blowing, and
low fertility are the main limitations for farming. Crops
that mature early can be grown if a large amount of
organic material s added to the soils. Pasture and forage
plants grow well in the early part of the growing season,
but they dry out as soil moisture is depleted during the
dry months in summer. Maintaining a protective cover of
vegetation reduces the hazard of erosion. Overgrazing
results in blowouts or other severe erosion. Planting of
trees helps to control erosion and provides wil life
habitat.

These soils are poorly to very poorly suited to farming.

CAPABILITY UNIT Vilw-1 (L—4¢)

This unit consists of somewhat poorly drained or poorly
drained, nearly level soils of the Algansee and Glendora
series. These soils have a surface layer of sandy loam
andda subsoil or underlying material of loamy sand or
sand.

Permeability is rapid. Available water capacity is low,
and surface runoff is slow to ponded. Fertility is low.

Excessive moisture, the ﬂ%od hazard, low available
water capacity, and low fertility are the main limitations
for farming. Many areas are small in size because of
meandering streams and are impractical to farm. Water-
tolerant forage crops are suitable in undrained areas.
Minimum tillage should be used. The hazard of frost
damage is severe because these soils are in low-lying areas.

These soils are poorly suited to very poorly suited to
farming. Some areas are suited to pasture if dry and are
not frequently flooded.

CAPABILITY UNIT VIiEs-1 (8a)

This unit consists of Gravel pits, Made land, and Mine
pits.

Gravel pits consist of land from which the soil layers
have been removed or pushed aside and the gravelly
sand or sand used for roadbuilding, concrete materials, or
various other uses. Some pits contain water and have
potential for recreational uses or as a limited source of
water.

Made land consists of areas that have been covered by
1l material of variable composition or that have been
scraped off to such a depth that the natural soil character-
istics have been destroyed. Most of these areas are in
commereial or residential uses.

Mine pits consist of land from which the soil layers
and underlying material have been removed during
shale or coal mining operations. These pits ordinarily
have no use other than as a source of coal or shale. Aban-
doned pits provide a limited use as wildlife refuge.

These miscellaneous land types generally are not suit-
able for farming.

Predicted Yields
Table 2| shows the predicted average yields per acre
o

& principal crops grown in Shiawassee County under
prevailing management and under improved manage-
ment. These predictions are indicative of the relative
productivity of the soils of the county.



SHIAWASSEE COUNTY, MICHIGAN

TasLe 2.—Predicted average yields under two levels of management

[Columne A show yields to be expected under mansgement eommon in the county; columns B show yields that can be obtained under
improved management. Dasheg indicate that the soil is not suited to the erop or that the crop is not ordinarily grown on it]

57

Soil

Algansee sandy loam
Barry loam_ _______________________________
Barry sandy loam, bedrock variant_________.__
Barry stony loam_____________________.______
Belding sandy loam, § to 2 percent slopes______
Bervilleloam_ ________.._ ___________________
Boyer loamy sand, 0 to 2 pereent slopes____. ..
Boyer loamy sand, 2 to 6 percent slopes__ _____
Boyer loamy sand, 8 to 12 percent slopes__ ____
Boyer loamy sand, 12 to 18 percent slopes. ____
Boyer loamy sand, 18 to 25 percent slopes_____
Beglrer very stony loamy sand, 2 to 6 percent
0P - e m e
Boyer sandy loam, 0 to 2 percent slopes_ . _____
Boyer sandy loam, 2 to 6 percent slopes_______
Boyer sandy loam, 6 to 12 percent slopes__ ____
Boyer sandy loam, 12 to 18 pereent slopes
Breckenridge sandy loam
Brevort loamy sand
Brookston loam
Carlisle muck
Celina loam, 2 to 6 percent slopes_____________
Celina Ioam, 2 to 6 pereent slopes, moderately
eroded__________________.__________
Cerescoloam____.______.___________
Cohoctah loam
Colwood loam______ .. ________________. _____
Conover loam, 0 to 2 percent slopes__________.
Conover loam, 2 to 6 percent slopes
Bdwards muek. _________________._._______._
Eel, Landes, and Absecota soils

Fox sandy loam, 2 to 6 percent slopes_ ________

Fox sandy loam, 6 tc 12 percent slopes_ _.__.._
Fox sandy loam, 12 to 18 percent slopes
Gilford sandy loam_________._______________
Gilford stony sandy loam__ . ________________
Gladwin loamy sand, 0 to 2 percent slopes
Glendora sandy loam
Granby loamy sand
Gravel pits.___ . ____ e ___
Iosco loamy sand, 0 to 2 percent slopes_ _______
losco stony loamy sand, ( to 2 percent slopes__.
Tosco loamy sand, deep variant___ . ___________
Kendallville sandy loam, 2 to 6 percent slopes__
Kendallville sandy loam, 2 to 6 percent slopes,

moderately eroded
Kendallville sandy loam, 6 to 12 percent slopes_
Kendallville sandy loam, 6 to 12 percent slopes,

moderately eroded_ _______________________
Kibbie loam, 0 to 2 percent. slopes
Kibbie loam, 2 to 6 percent. slopes_________._.
Lapeer sandy loam, 2 to 6 percent slopes._.____
Lapeer sandy loam, 6 {o 12 percent slopes, mod-

eratelyeroded___ . _______________"________
Lenawee silt loam
Linwood muek._ ____________________________
Locke sandy loam, 0 to 2 percent slopes
Locke sandy loam, 2 to 6 percent slopes
Macomb loam, 0 to 2 percent slopes___________
Macomb sandy loam, 2 to 6 percent slopes_____
Made land

Mancelona loamy sand, 0 to 2 percent slopes. __
Mancelona loamy sand, 2 to 6 perceni siopes___
Matherton sandy loam, 0 {0 2 percent slopes___

Field
Oats Wheat Alfalfa- beans
brome hay and

soybeans

A BlAIB A B A| B

Bt. | Bu. | Bu. | Bu Tons Tens By, | Bu.
50|85 |25 |45 | 21| 4.0 17| 35
48 1 B0 1 25 |40 | 2.1 3.8 17 35
4517956125138 2.0 3.5 P DI
40 | 85 |30 | 46| 2.3 4.0 18 38
45 (95 |25 | 50 2.0 | 4.5 15 42
30| 551 23| 33 1.7 3.0 12 23
28+ 53|20 30 L7 2.9 i0 23
22 | 40 1 17 | 25 1.6 2.8 JEPEN R,
18 | 356 ; 12 | 20 1.3 27 SN O
RNV FEVROUDE (RPRDIPHN SURIUN B P 1 2.3 U PP
34|65 25136 | 19| 3.4 187 28
30 | 62122, 35 1.9 3.2 15 28
25 | 50|20 | 32 1.8 29 N PR
1813 {15 | 26 1.5 2.7 U (U
50 | 95 | 25 | 50 2.1 4.0 17 40
35 | 80| 22 | 43 1.6 3.8 12 30
50 | 98 | 25 | 55 2.1 5.0 17 44
SRR SV (RO PR IO - N 25 40
45 | 90 | 32 | 52 24| 4.5 22 35
40 | 85 : 28 | 50 2,2 4.0 15 30
40 |88 |25 | 48| 21| 42 17| e
55 [ 951 32| b5 2.6 4.5 23 40
45 | 95 | 27 | 55 2.6 45 20 40
PSRN JENUDENY SRR DU I 3.4 SO N
el 2.4 3.5 RS S
45 | 82 130 | 46 2.5 4.0 18 30
40 | 70 | 30 | 40 2.3 3.7 RN
27 | 55 | 25 | 30 19 3.2 S
30 | 70| 15 | 42 1.6 3.9 15 32
35 | 75123 |35 | 20| 3.3 15| 28
30 [60 |18 | 32| 15| 3.2 “127) 23
40 |78 |20 (40| 21| 40 2.0 (15| 30
40 |'80| 30 (40| 19| 40 2.5 (15| 30
50 | 85 | 35 | 50 2.5 4.4 2.4 23 32
48 | 82 | 30 | 48 2.5 4 4 23|22 30
45 175 | 27 | 45 2.3 4.3 2,31 20 25
40 170 | 24 | 38 2.3 4 3 21419 24
i 55190 | 30 ; 45 2.5 4.0 2.5} 20 37
1 50 | 88 { 28 | 45 2.3 4,0 251 18 37
40 178 130 40| 2.3 3.6 23117 28

35 | 5 | 25 | 37 2.1 3.3 2.2 ...
50 195|251 55 2.1 4.8 2.5 17 40

1 SRNURUN SUPUDIPN NP NN F 3.8 b2 T DR
b0 [ 8O |25 38 2.4 39 23119 35
45 F 78 | 23 | 35 2.4 39 23119 34
50| 92| 251 B3 2. 4 4.2 2.3 22 38
45190 | 23 ¢ 51 2.4 4.2 23| 19 36
7 3055|221 32| 18t 29| Lol 2012 23
6 28 | 53 | 20} 30 1.7 2.8 .9 1.9 10 22
9 50 | 80 | 251 38 2.4 3.9 .0 23119 34
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TasLe 2.—Predicted average yields under two levels of management—Continued

Corn Field
Oats Wheat Alfalfa- Mixed hay | beans
brome hay and
Seil Grain Silage soybeans
A B A B AIB|A|B A B A B A|lB
Bu. Bu. Tons Tons | Bu, | Bu. { Bu. | Bu. { Tons Tons Tons Tons | Bu.| Bu.
Matherton sandy loam, 2 to 6 percent slopes___ 40 90 8 17140 | 78122 ] 36 2.4 3.9 2.0 2.3 18 33
Matherton sandy loam, loamy substratum, 0 to
2 percent slopes: o mcaenen 60 105 12 19155190} 30{48) 2.4 4. 5 2.1 2520 37
Matherton sandy loam, loamy substratum, 2 te
6 percent slopes_ ... _____________._. 55 | 102 11 1845788 (27 |45 24| 40| 21| 2.5]20| 36
Menominee loamy sand, 2 to 6 percent slopes___ 50 80 9 16 | 35| 60 | 22 | 35 1,9 3.3 1.2 2.0 oo
Menominee loamy sand, 6 to 12 percent slopes_. 35 70 7 14 | 30 | 52 | 20 § 32 1.5 3.1 1.2 2.0 . {o--.-
Metamora loamy sand, 0 to 2 percent slopes__.. 45 90 9 17140 | 83 | 30 | 40 1.9 38 1.2] 25|16 | 34
Metamora sandy loam, 0 to 2 percent slopes. .. 55 | 100 11 1850|288 133 |46 21| 4.0 1.3] 26|18 | 36
Metamora sandy loam, 2 to 6 percent slopes___ 50 95 9 174586 | 32143 220 46} L3]| 2.6 (17 35
Miami loam, 2 to 6 percent slopes_ . _...._.. 55 105 i1 191 50|88 }137152| 26| 45 1.5 2.4 |20 30
Miami loam, 2 to 6 percent slopes, moderately
eroded . o aano- 47| 102 9 is|45|(85i32{50]| 26| 45| L2 21|15 28
Miami loam, 6 to 12 percent slopes__..________ 45 90 9 1714278128 | 42| 24} 44 12§ 2.4 |16 24
Miami loam, 6 to 12 percent slopes, moderately
eroded. . _ . _______ ... 40 85 8 17138172 | 251 40 2.4 4.3 1.1 2.3 |---_f----
Miami loam, 12 to 18 percent slopes, moder- .
stelyeroded. ... .. . _____.__.___.L____l___ | ____J____. sole60 (20|35 22| 40| 1O 21| __}__.
Miami loam, 18 to 25 percent slopes, moder-
ately eroded____________________________ oo |eoi)oooo ool v 30 LO| 201 ..
Miami ¢lay loam, 12 to 18 percent slopes, se-
verely eroded._._____ . |ececifenmoneaea e oo ] 1.3 2.8 8 L& oL
Mine pits. .o eimmeemmmmem e ool R DO A O A R, AU U R
Newzygo sandy loam, 2 to 6 percent slopes.__.[ 45| 90 9 175018 [30j45| 22| 40| 1.6 23|14 28
Ottokee loamy sand, 0 to 2 percent slopes...___ 30 65 6 13125 |45 | 17 § 32 1.5 3.0 1.0 2.1 | _]----
Owosso-Miami sa.nciy loams, 2 to 6 percent
slopes. . ____ 50 | 103 ] 19{45 |8 | 32{50) 26| 43| 1.3| 2.4|23| 32
Owosso-Miami sandy loams, 6 to 12 percent
BlOPeS . o macinee——mamea 45 88 ] 18|40 | 75|30 | 42| 22| 42| 1.3 2.3 22| 28
Qwosso-Miami sandy loams, 12 to 18 percent
siopes, moderately eroded__________________{._____|______|._____b.____. 30 | 58 | 27 | 32 1.9 33 1.2 2.2 |__J-__
Plainfield loamy sand, slightly acid variant, 2
to 6 percent slopes_ _____ _________________. 30 45 6 g!25| 401151 25 1.4 2.8 1.1 L9 (.-
Plainfield loamy sand, slightly acid variant, 6
to 12 pereent slopes__ ____________________ |\ ____ | oo daa--- 201 357115 | 22 1.4 2.4 1.1 LY |-
Richter loamy fine sand, 0 to 2 percent slopes. _ 30 78 16|40 | 756122 35 2.3 3.7 1.5 1.8 115 30
Sebewaloam_________._____________________. 17|s0]00l25|46| 21 39| L7| 25|17 40
Shoals loam. . _ . _____________ . ________ O P A [ [RSUUNI RPN S P SR J
Sloan loam_____________________________ R PR I N RO DUUNNUN IESSTO P N
Spinks loamy sand, 0 to 2 percent slopes i 30 (48120 33 L5y 29 1.0 2% |___|----
Spinks loamy sand, 2 to 6 percent slopes 7 30[45|20 (30| L5| 27 LO| 21 { __|.._.
Spinks loamy sand, 6 to 12 percent slopes______ 30 50 6 1021|381 14 | 25 1.3 2.5 1.0 L7 e
Spinks loamy sand, 12 to 18 pereent slopes .| ____ | oo .. |-ooo.- 183211220 L3{ 25| LGOI L7 ___|----
Tawas muek. - _ .. 50 30 10 16 || e |eoabeoo- 3.4 16| 2.3 ._.l.---
Tuscola loam, 2 to 6 percent slopes.._.._.._.___ 45 95 9 17|40 180 (130145 201 4 ¢ 1.5 23| 17] 28
Wallkill foam. ___ ... oo [N IR FEVUURUN PRUUUEDE DUPRSISIUON NN PRI Jupap PRI, P,
Wasepi sandy loam, 0 to 2 percent slopes______ 45 80 9 16 (35|75 22]136)| 23] 37 1.9 2.3 18 32
Wasepi sandy loam, 2 to 6 percent slopes______ 40 78 8 16]35|65|20(34| 23] 3.7 1.9 2.3 )18 30

The figures in columns A represent recorded yields un-
der prevailing management. At this level of management,
some legume-grass crops are included in the cropping
system, but generally little consideration is given to the
suitability of the eropping system for the soil; available
barnyard manure is returned to the soil; lime is applied,
but in many places in insufficient amounts and not ac-
cording to recommendations based on soil tests; some
fertilizer is applied; poorly drained soils are cultivated
without being artificially drained, so partial crop failures
caused by excess water are common; and erosion control
and other management practices are not used to the full-
est advantage. ’

The figures in columns B rei;uresent yields obtained un-
der improved management, which includes most of the
following : suitable cropping systems, in which the proper
proportion of row crops to legume-_%mss crops is main-
tained ; measures, such as contour tillage, stripcropping,
minimum tillage, and return of crop residue, for example,
are used as needed to control water erosion and soil blow-
ing; applications of lime and fertilizer in accordance with
the results of soil tests and the requirements of the crop;
adequate artificial drainage, where needed; use of 1m-
proved varieties of crops and of high-quality seed; con-
trol of weeds, diseases, and insects; suitable and well-
timed tillage and harvesting; and utilization of cover
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crops, crop residue, and manure to improve soil structure,
supply organic matter, and help control erosion.

These yields are averages for a period of several years
under the specified level of management. The predictions
for improved management are not presumed to be the
maximum obtainable; the potential yields under a favor-
able combination of conSitions are somewhat higher.
Irrigation is not considered in predicting yields under
improved management, because it is used only to a small
extent except for truck crops and fruit.

Woeodland *

At one time Shiawassee County was almost entirely
covered by forest and was considered a part of the Great
Michigan Pinery. Cedar and tamarack grew in wet bogs,
hardwoods grew in wet lowlands, and hardwoods and
pine grew on uplands and terraces.

The first logging of timber for lumber began around
1865 and confinued until about 1880. As cutting pro-
gressed, its I;urpose ultimately became clearing and
stump removal to make farmland. All of the old growth
has now been removed. Trees now growing throughout
the various woodlands originated by natural means or
from planting.

Presently, about 11 percent, or 36,300 acres, of the
county is woodland. It 1s expected that eventually about
8§ percent or 26,900 acres of the county will remain in
woodland. These woodlands are scattered throughout the
county, and the largest areas are in soil associations 3 and
4 (see general soil map).

Soils of capability classes VI and VII make up only
about 800 acres of the existing woodland. These soils
need a permanent cover of trees or other vegetation, and
it is expected that the acreage of woodland will eventu-
ally increase slightly. The potential for expansion is about
4,400 acres, much of which is now in pasture or used for
€rops.

Soils of capability classes IT, IIT, and IV make up
about 35,500 acres of the existing woodland. These are
the soils most likely to be cleared for farming or other
uses.

Cutting practices and grazing have tended to deplete
the woodlands. “High-grading” or “creaming,” a form of
economic selection, has continually removed trees in
highest demand. The less desirable culls and low-value
trees commonly occupy 2 large part of many woodlands.
Income from wood products i1s primarily a supplemental
source of income to farmers in the county.

Woodland conservation practices can, in time, restore
the woodlands as a more valuable resource. Protection
from grazing, the killing of culls, and removal and use of
low-value trees help in this development. An organized
management approach for individual ownerships is the
beginning step in achieving this goal.

Unmanaged woodlands on some soils are rated as ca-
pable of producing as much as 825 board feet per acre
per year. Intensive management brings in higher net
vields in places. Rotations, improvement, and intermedi-
ate harvesting cycles need to be carefully planned.

8 Jacques PIwKARp, woodland conservationist, S8oil Conservation
Service, helped prepare this section,
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Higher income can algo be brought about by careful
species management and consideration of market trends.

Woodland suitability groups

To assist owners in planning the use of their soils for
woodland, the soils of Shiawassee County have been
placed in 10 woodland suitability groups. Woodland
ﬂoul)s are established on a statewide basis, and some

ichigan groups are not represented in Shiawassee
County. Miscellaneous land types—Gravel pits, Made
land, and Mine pits—are not placed in woodland suitabil-
ity groups, because these areas require specific recom-
mendation from local soil conservationists or forestry
technicians if they are managed for woodland. The
names of the soils series represented are meniioned in
the description of each woodland group, but this does
not mean that all soils of a given series are in the group.
The names of all the soils in a woodland group can be
found by referring to the “Guide to Mapping Units” at
the back of this survey.

Each group described in this survey consists of soils
that are similar in productivity, in management needs
and response to management, and in requirements for
conservation practices. %‘he factors considered in placing
each soil in a woodland group include productivity; spe-
cies priority; and soil-related hazards and major limita-
tions to be considered in management.

Propyctivery.—The information given in this survey on
productivity of a particular %roup of soils for a given
species of trees is based on the average annual growth
rate of fully stocked, well-managed stands that have not
been affected by special practices, such as artificial drain-
age or fertilization. Fully stocked stands have the re-
quired amount of good growing stock o produce maxi-
mum growth per acre.

The number of trees in a fully stocked stand depends
on tree species and size and age classes of the trees in
the stand. Well-managed stands will sustain production
and maintain fully stocked stands. They are improved
and harvested by timely and orderly cuttings and are
grotected from fire and livestock. Many of the stands in

hiawassee County are overstocked with undesirable
species, but sufficient quantities of desirable species are
generally present to make management of the stands
feasible.

Table 3 jgives the productivity ratings for woodland
types. These ratings are expressed as averages and ranges
of annual growth In board feet and cords per acre. They
reflect, in part, the effects of soil; climate, particularly
drought ; insects or diseases that are associated with par-
ticular soils or are common in the area; genetic influences;
and other common factors that affect the development of
a stand of trees, even under good management.

Seecies PrioriTy.—The information given on species
priority for the woodland suitability groups is based on
adaptability, productivity, and commercial value of the
predominant species of trees that grow on the soils of a
group. The first species listed has the highest priority
and should be given the most consideration when making
improvement harvest cuttings or new plantings.

SeepLinG morTALTTY.—Unfavorable soil characteristics
prevent the survival of some healthy natural or properly
planted seedlings. High water table, extreme acidity,
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TaBLE 3.—Potential productivity ratings per acre per year

{International board rule, 3{ inch key!;>> means more than,
end <{ means less than)

Productivity rating Board feet Cords
Average Range Average Range
Veryhigh. ______________ >325 | 325-350 L5 1, 5-1.7
High_______ ... 300 | 270-325 1.3 | L&L5
Medivm_ .o vneao 246 | 200270 .8 [ 0.6-L0O
W e e amaem—— e 160 | 125-200 .3 |190.1-0.6
Verylow. . _.___________ <125 <125 i <0.1

! Prepared by a ecminittee of Michigan foresters and soil acientists
representing the U.S. Forest Bervice, Michigan Conservation
Department, University of Michigan, Michigan State University,
Michigan College of Mining and Technology, Michigan Extension
Service, and the U.S. Soil Conservation Service. Estimates were
based on some research and on field experience and observations.
As additional research data become available, these produetion
estimates may be altered to some degree.

droughtiness, and high soil temperature are some of the
soil properties that kill some seedlings. A seedling mor-
tality rating of slight indicates that ordinary losses from
these eauses are not more than 25 percent of the planted
stock. A rating of mederate indicates that losses are be-
tween 25 and 50 percent of the planted stock. A rating
of severe indicates that more than 50 percent of the
planted stock are likely to die.

PranT compETITION.—When a site has been disturbed
by fire, cutting, or other factors, undesirable species of
brush, trees, grass or other plants invade the site in

laces. Vegetation competes with and hinders the estab-
ishment and growth of a desirable species. A plant cun-
petition rating of slighs indicates that invasion by unde-
sirable trees does not impede the establishment or
growth of natural or planted stands of the preferred kinds
of trees. No special management to control competition is
needed. A rating of moderate indicates that competing
plants do not ordinarily prevent the establishment of ade-
guate stands of desirable kinds of trees. Development of
fully stocked stands may take longer. Establishment of
seedlings is delayed, and early growth is slow. Manage-
ment practices that eliminate or retard competition will
speed up establishment and growth of seedlings. A rating
of severe indicates that natural reestablishment of stands
cannot be relied upon. Establishment of stands by tree
planting is poor, unless ecompeting vegetation is con-
trolled.

EquirmeNnT LIMrTaTIONS.—Some soil characteristics
and topographic features, such as drainage, slope, number
or size of stones, or seil texture, restrict or make impossi-
ble the use of equipment commonly used in woodland
management and harvesting, Special equipment, special
methods of equipment operation, or the use of equip-
ment m only certain seasons is necessary on some soils.
An equipment limitation rating of slight indicates that
there 1s no special problem in the use of equipment. A
rating of moderate indicates that not all types of equip-
ment can be used; that there are short periods when
equipment cannot be used, because of wetness or steep
slopes; or that looseness of the soil makes hand planting
and use of special logging techniques necessary. R rating
of severe indicates that the type of equipment that can
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be used is very limited. Either the soil is so wet that
equipment cannot be used for long periods of time, or the
soil is so extremely steep or loose that the use of motor-
ized equipment is dangerous and difficult, In some areas
saw logs must be hauled from the slopes by a winch.

Erosion mazarp,—It is possible to protect woodland
from erosion and to prevent excessive surface runofl by
growing adapted species of trees, by adjusting the rota-
tion age and cutting cycles, by laying out new plantings
on the contour, and by careful construction and mainte-
nance of roads, trails, and landings. When runoff is di-
verted from cultivated fields into wooded areas, the
erosion hazard, the slope, and the ground cover in the
woods should be such that gullies do not form. An erosion
hazard rating of slight indicates that little or no erosion
has taken place and that erosion can be prevented by
normal management practices. A rating of moderate indi-
cates that the soils are subject to some water or wind
erosion or both and that excessive disturbance or removal
of the forest litter should be avoided. A rating of severe
indicates that the hazard of erosion is severe to very
severe and that applicable erosion control measures, such
as those already mentioned, should be used.

WinpTHROW HAZARD.—Certain soil characteristics, such
as the presence of a high water table or shallow depth to
bedrock, affect the development of tree roots and, in turn,
determine the resistance of trees to the force of the wind.
The degree of windthrow hazard is important in the
choice of tree species for planting and in the planning of
release or harvest cuttings. A windthrow hazard rating of
slight indicates that the roots of trees of adapted species
develop normally and that windthrow is not a problem.
A ratmg of moderate indicates that the trees remain
standing, unless the wind velocity is high during the time
the soil 1s excessively wet. A rating of severe indicates
that the soil does not allow adequate rooting for stability
of the trees or that the tree roots are not firm.

WOODLAND SUITABILITY GROUP C

This group consists of well-drained soils of the Boyer,
Mancelona, and Menominee series. These soils have a
surface layer of loamy sand or sandy loam and a subsoil
of loamy sand to gravelly sandy clay loam. One Boyer
soil is very stony and has stones 10 to 20 inches in diam-
eter in the surface layer and 5 to 30 feet apart on the
surface.

Permeability is mostly moderately rapid, but it is mod-
erately slow in the loamy underlying material of the
Menominee soils. Available water capacity is mostly low,
but it is moderate in the loamy underlying material of
the Menominee soils. Fertility generally is low. The slope
range is 0 to 25 percent.

The potential productivity is low to medium for oaks,
medium to high for other hardwoods, high for pines,
medium for aspen, and high for spruce.

Species preferred in natural stands are black cherry,
sugar maple, basswood, and white oak. Species preferred
for planting are white pine, red pine, and white spruce.

Seedling mortality is slight in native and planted
stands; plant competition 1s slight or moderate; and
equipment limitation, erosion hazard, and windthrow
hazard are mainly slight. Equipment limitation is severe
on the very stony Boyer soil.
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Use of equipment is restricted in a few areas by steep
slopes, stones, and the Joose, sandy condition of the soils.
Building roads and trails on the contour as well as adjust-
ing roa.g grades and staying out of drainageways facili-
tates the use of equipment and prevents excessive erosion
on steep soils.

WOODLAND SUITABILITY GROUP D

This group consists of moderately well drained and
well drained soils of the Celina, Kendallville, Miami, and
Owosso series. These soils have 2 surface layer of sandy
loam, loam, or clay loam and a subsoil of sandy loam to
clay loam.

ermegbility is mostly moderate or moderately slow,
but it is moderately rapid above the lower part of the
subsoil of the Owosso soils. Available water eapacity and
fertility are mostly high. The slope range is 2 to 25
perecent.

The potential productivity is high for aspen, oak, and
other hardwoods; low for pines; and high for spruce.
Spruce does not grow naturally.

Species preferred in natural stands are white oak, red
oak, sugar maple, and black walnut. Species preferred
for 1p?lan.t,ing are white pine, black walnut, and tulip-
poplar.

eedling mortality is slight in native and planted
stands, plant competition is moderate, equipment limita-
tion is slight or moderate, erosion hazard is moderate,
and windthrow hazard is slight.

Eroded areas have poor tilth and less desirable texture
for planiing than uneroded areas. Poor surface tilth and
increased runoff on these eroded areas reduce soil aeration
and available water capacity. Building roads and trails on
the contour facilitates the use of equipment and prevents
excessive erosion on steep soils.

WOODLAND SUITABILITY GROUP E

This group consists of moderately well drained and
well drained soils of the Ottokee series, Plainfield series,
slightly acid variant, and Spinks series. These soils have a
surff.ce layer of loamy sand and a subsoil of sand to loamy
sand.

Permeability is moderately rapid or rapid. Available
water capacity and fertility are low. The slope range is
0 to 18 percent.

The potential productivity is low to medium for hard-
woods, medium to high for pines and aspen, and very
low to low for spruce.

Species preferred in natural stands are white oak, red
oak, black cherry, and aspen. Species preferred for plant-
ing are red pine and white pine.

Seedling mortality is slight in native and planted
stands, plant competition is slight, equipment limitations
and erosion hazard are slight, and windthrow hazard is
slight.

Use of equipment is restricted in 8 few areas by mod-
erately steep slopes and loose, sandy condition of the seils.
Building roads and trails on the contour facilitates the
use of equipment and prevents excessive erosion on mod-
erately steep soils.

WOODLAND SUITABILITY GROUP G

This group consists of somewhat poorly drained soils of
the Belding, Gladwin, Tosco, Yosco, deep variant, Kibbie,

Locke, Matherton, Metamora, Richter, and Wasepl
series. These soils have a surface layer of loamy sand,
loamy fine sand, or sandy loam and a subseil of sand to
clay loam. One Xosco soil has stones 10 to 20 inches in
diameter in the surface layer and 5 to 30 feet apart on
the surface.

Permeability is mostly moderately rapid or moderate,
but it is moderately slow in the loamy underlying mate-
rial of the Belding, Iosco, Matherton, and Metamora soils.
Available water capacity is mostly moderate but ranges
from low to high. Fertility is mostly medium but ranges
from low to high. The slope range is 0 to 6 percent.

The potential productivity is low for hardwoods, low to
medium for aspen, very low to low for pines, and me-
dium for spruce.

Species preferred in natural stands are aspen, white
ash, red maple, pin oak, and red oak. S%ecies preferred
for planting if the soil is drained are Norway spruce,
white spruce, American arborvitae, and white pine.

Seedling mortality and plant competition are severe,
equipment limitation is moderate, erosion hazard is slight,
and windthrow hazard is moderate. Soil blowing 1s a
hazard during dry periods, especially on the loamy sand
soils.

Special site preparation or measures for controlling
plant competition are needed. Use of equipment is re-
stricted or prevented by excess wetness during spring
and other wet periods. The wet periods generally last
about 3 months., Careless nse of equipment destroys the
protective cover. Use of equipment on the stony Iesco
soil is difficult because numerous large stones are on the
surface.

WOODLAND SUITABILITY GROUP J

This group consists of very poorly drained soils of the
Carlisle, Edwards, Linwood, ’I%W&s, and Wallkill series.
The Wallkill soils have a surface layer of loam, and the
other soils have a surface layer of muck. The Carlisle soil
is made up of muck, mucky peat and peat to 2 depth of
about 42 inches. The Edwards, Linwood, and Tawas soils
are made up of muck or mucky peat. The Edwards soil
is underlain, at a depth of 12 to 42 inches, by marl; the
Linwood soil, by light clay loam; and the Tawas soil, by
sand. The Wallkill soil has a subsoil of clay loam under-
lain, at a depth of 10 to 40 inches, by muck. Permeability
is moderately rapid in the organic material and is vari-
able in the underlying material, ranging from moderately
slow to rapid. Available water capacity is very high in
the organie material and is variable in the underlying
material, ranging from low to very high. Fertility is
mostly low. The slope range is 0 to 2 percent.

The potential productivity is generally low and ex-
tremely variable. Little information has been gathered or
is available. .

Selection of species for management or planting is
governed mainly by depth to water table and degree of
saturation of the soils.

Existing woodlands consist of soft maple, elm, white-
cedar, and alder. Species preferred for planting in wind-
breaks only are Norway spruce, white pine, Scoteh pine,
and purple willow. Excessive wetness, severe competition,
and severe windthrow hazard make establishment of
trees by planting very difficult.
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Seedling mortality is severe, plant competition and
equipment limitations are severe, erosion hazard is slight,
and windthrow hazard is severe. The windthrow hazard
1s severe because of the unstable condition of the soils
and the shallow root zone.

Use of equipment is severely restricted because of the
high water table and poor capacity of most seils to sup-
port loads. Harvesting is limited to winter months when
the soil is frozen.

WOODLAND SUITABILITY GROUP O

This gro:(F consists of poorly drained to moderately
well drained soils of the Abscota, Algansee, Ceresco,
Cohoctah, Eel, Glendora, Landes, Shoals, and Sloan
series. These soils have a surface layer of sandy loam or
loam and a subsoil or underlying material of sand to clay
loam. The Landes and Abscota soils are well drained.

Permeability is mostly moderate or moderately rapid
but ranges to raﬁid. Available water capacity is mostly
moderate or high. Fertility is mostly medium or high.
The slope range 1s 0 to 2 percent.

Potential productivity is extremely variable and is dif-
ficult to determine. The productivity and the woodland
type vary with the frequency and severity of flooding.
Drainage and texture affect woodland cover type and
productivity even if flooding is of little or no concern.

Plant competition delays and in many cases prevents
the reestablishment of the stand by natural methods.
Tree planting is limited to cottonwood or sycamore. Spe-
cial site preparation and practices to control plant com-
petition are needed to assist natural reseeding and tree
planting.

Seedling mortality is moderate in native stands and
severe in planted stands; plant competition and equip-
ment limitations are moderate or severe. The erosion haz-
ard is slight, except for some streambank cutting or bank
%llying, and windthrow hazard is moderate or severe.

indthrow occurs if trees are released on all sides, gen-
erally during periods of flooding and high winds.

Equipment limitation is a seasonal problem. Use of
equipment is restricted or prevented by flooding or wet-
ness for about 3 months of the year.

WOCDLAND SUFTABILITY GROUP P

This group consists of poorly drained soils of the Ber-
ville, Brookston, and Lenawee series. These soils have a
surface layer of loam or silt Joam and a subsoil of grav-
elly sandy clay loam te silty clay loam.

Permeability is moderately slow. Available water capac-
ity and fertility are high. The slope range is 0 to 2
percent. .

Potential productivity is low for oaks and other hard-
woods and low to medium for aspen and spruce. Pine
does not occur naturally.

Species preferred in natural stands are red maple, wet-
land oaks, white ash, and basswood. Planting ordinarily
1s not practical unless the soils are drained and special
site preparation practices are used. If drained, white
spruce, Norway spruce, and white pine can be planted.

Seedling mortality, plant competition, and equipment
limitations are severe; erosion hazard is slight; and wind-
throw hazard is severe. Windthrow restricts the method
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of harvesting trees on these soils. Special practices, such
as clear cutting in strips or patches, help to reduce the
windthrow hazard.

Operation of equipment has to be curtailed or sus-
pen(i)ed for more than 3 months of the year because of
excess wetness. Damage to tree roots is possible if care is
not exercised in the use of equipment.

WOODLAND SUITABILITY GROUP U

This group consists of moderately well drained or well
drained soils of the Fox, Lapeer, Newaygo, and Tuscola
series. These soils have a surface layer oﬁandy ioam or
loam and a subsoil of very fine sandy loam to gravelly
clay loam.

Permeability and available water capacity are mostly
moderate, Fertility is mostly medium. The slope range
is 2 to 18 percent.

Potential productivity is high for oaks and hardwoods,
high to very high for pines and aspen, and high for
spruce. Spruce does not occur naturally.

Species preferred in natural stands are red oak, white
ash, white oak, sugar maple, and black walnut. Species
preferred in planting are white pine, red pine, black wal-
nut, tulip-poplar, or white ash.

Seedling mortality is slight in native and planted
stands, plant competition is moderate, equipment limita-
tions and erosion hazard are slight or moderate, and
windthrow hazard is slight.

Erosion is not a serious hazard. Wheel tracks wash or
become pitted where the slope is more than 6 percent.
Roads, trails, tree plantings, and logging operations
should be kept on the contour.

WOODLAND SUITABILITY GROUP W

This group consists of poorly drained soils of the Barry
series, the bedrock variant of the Barry series, and Breck-
enridge, Brevort, Colwood, Gilford, Granby, and Sebewa,
series. These soils have a surface layer of loamy sand,
sandy loam, or loam and a subsoil of sand to clay loam.
Gilford soil has stones 10 to 20 inches in diameter in the
surface layer and 5 to 30 feet apart on the surface.

Permeability is mostly moderate or moderately rapid,
but it is moderately slow in the loamy underlying mate-
rial of the Breckenridge and Brevort soils. Available
water capacity is mostly low or moderate. Fertility is
mostly medium but ranges from low to high. The slope
range is 0 to 2 percent.

Potential productivity is low to very low for hardwoods
and medium for aspen. Pine and spruce do not occur
naturally.

Species preferred in natural stands are pin osk, red
maple, white ash, and basswood. Tree planting is not
successful unless the soils are drained and special site
preparation practices are used. If drained, white spruce,
Norway spruce, or white pine can be planted.

Seedling mortality, plant competition, and equipment
limitations are severe; erosion hazard is slight; and wind-
throw hazard is severe.

Use of equipment is restricted because of a high water
table in most areas. A high water table also restricts the
downward growth of tree roots, thereby resulting in a
severe windthrow hazard. Use of equipment is severely
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restricted on the stony Gilford soil because of the pres-
ence of numerous large stones and the high water table.

WOODLAND SUITABILITY GROUP Z

This group consists of somewhat poorly drained soils
of the Conover and Macomb series. These soils have a
surface layer of loam or sandy loam and a subsoil of grav-
elly clay loam or clay loam.

Permeability is moderately slow. Available water ca-
pacity and fertility are high. The slope range is 0 io 6

reent.

Potential productivity is low to medium for ozks and
other hardwoods and medium for spruce and aspen. Pine
does not occur naturally.

Species preferred in natural stands are white ash, red
maple, sugar maple, red oak, and white oak. Species pre-
ferred for planting are white pine, white ash, and red
maple. In many areas drainage is needed if tree planting
is to be successful.

Seedling mortality is moderate, plant competiton is
severe, equipment limitation is moderate, erosion hazard
is slight, and windthrow hazard is slight.

Plant competition, insect and disease hazard, and ex-
cessive wetness make establishment of trees difficult. Spe-
cial site preparation and control of plant competition by
either chemical or mechanical means are needed. Exces-
sive wetness limits use of equipment. Seasonal restrictions
of up to 3 months exist each year. Logging during these
wet months also causes damage to tree roois and soil
structure.

Wildtife *

[Table 4|shows the relative suitability of the soils of
Shiawassee County for eight elements of wildlife habitat
and for three general kinds of wildlife. The ratings indi-
cate, in a general way, what areas can be managed as
wildlife ha%)itat with a reasonable prespect of success
and what level of management is necessary. Present land
use, existing vegetation, and artificial drainage were not
considered in these ratings, because these factors are
subject to change. Size and location of areas, association
with other soils, and ability of wildlife to move from
place to place were also not considered. Explanations of
the ratings are given at the beginning of table 4.

The soils of each series are rated as not suited, poorly
suited, suited, or well snited for each of the following:

GrAIN AND 8EED crOPS.—In this group are corn, wheat,
oats, barley, rye, buckwheat, sorghum, soybeans, navy
beans, and pinto beans.

Grasses aND LEgUMES.—In this group are some of the
commonly planted forage plants. %xamples are brome-

ass, fescue, timothy, redtop, orchardgrass, clover, al-

alfa, and sudangrass.

WILD HERBACROUS UPLAND PLANTS.—In this group are
native annuals and perennials. Examples are strawberries,
dandelions, goldenrod, wild oats, nightshade, ragweed,
lambsquarters, and native grasses.

Harowoop wooby pPLANTS.—In this group are hard-
wood trees and shrubs that produce vigorous growth and

4+ Bruce G. WarsoN, soll scientist, and Cmamiegs M, SMrITH,
biologist, Soil Conszervation Service, prepared this section.

heavy crops of fruit or seed and that grow naturally or
are planted. Examples are maple, beech, oak, elderberry,
poplar, birch, dogwood, raspberry, blackberry, cherry,
hawthorn, viburnum, grape, blueberry, willow, and
wintergreen.

ConiFEroUS wWo0DY PLANTS.—In this group are native
or planted coniferous trees and shrubs. Examples are
pine, spruce, arborvitae, hemlock, balsam fir, yew, larch,
and juniper.

WerLAND F00D AND COVER PLANTS.—In this group are
wetland plants that provide food and cover for water-
fowl an&) furbearing animals. Examples are cattails,
sedge, bulrush, smartweed, wild millet, water plantain,
arrowhead, pondweed, pickerelweed, wild celery, duck-
weed, and burreed.

SHALLOW WATER DEVELOPMENTs.—In this group are
impoundments in which shallow water can be main-
tained at a desirable level. Examj)les are low dikes, level
ditches, shallow dugouts, and devices for water level
control on marshy streams or channels.

Excavatep ponps.—In this group are ponds of the
excavated or dugout type. Migrating waterfow] are espe-
cially atiracted to such ponds. The ponds must not be
solely dependent on runoff from surrounding areas, al-
though they may be benefited by such runoff if it 1s not
excessive and does not cause too much siltation.

The ratings of the soils for kinds of wildlife are based
upon weighted values of the habitat elements considered
important to each type. The kinds are designated as:

PENLAND WILDLIFE.—These are birds and mammals
that normally frequent cropland, pasture, meadow, and
areas overgrown with grass, herbs, and shrubs. Examples
are quail, pheasant, meadowlarks, field sparrows, red fox,
cotitontail rabbits, small rodents, woodchucks, and hawks.

WoobpraNp wiLpLiFE—These are birds and mammals
that normally frequent areas of hardwood trees, conifer-
ous trees, shrubs, or mixed stands of trees and shrubs.
Examples are squirrels, raccoons, ruffed grouse, wood-
cocks, woodpeckers, warblers, nuthatches, white-tailed
deer, and owls.

Werpanp wioriFe.—These are birds and mammals
that normally frequent ponds, marshes, and swamps. Ex-
amples are muskrat, beaver, ducks, geese, herons, rails,
kingfishers, minks, cranes, and bitterns.

Recreation

The nature of the soils is an important factor in deter-
mining whether a given location is suitable for a particu-
lar type of recreational facility. The soils of Shiawassee
County have been placed in seven recreation groups,
according to similarity in kind and degree of limrtation
for four major recreational uses: picnic areas, Intensive
play and sport areas, intensive campsites, and paths and
trails.

Picnic areas are expected to be used for extensive play
activities as well as for picnicking. The soils most desir-
able for such uses are nearly level to gently sloping, well
drained, and not subject to flooding during the season of
use. They have & texture and consistence that provide &
firm surface, are free of stones, and can support a good
cover of vegetation.
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TaBLE 4.—Suitability of soils for elements

[“Well suited’’ means the seils have no limitations that cannot easily be overcome; “suited” means limitations need to be recognized but
for wildlife habitat is questionable; “not suited” means extreme measures would be needed to

FElements of wildlife habitat
Soil series and map symbols
Grain and seed Grasses and Wild herbaceous Hardwood woody
erops legumes upland plants plants

Abseota. . Poorly suited. ______ Suited_ ________.._. Suited. __.__._.____ Suited. oo oo .

Map_}la:d only with Eel and Landes

soils.

Algansee: Abh_________________________. Suited____________. Suited. ... __._.____ Buited_ _____.____._ Suited_____________
Barry: Ba, Be_._______________________ Not suited____ ___.__ Poorly suited_ _____. Suited_____________ Suited__ ___________
Barry, bedrock variant: Bb_..__________ Not suited._._..____ Poorly suited_______} Poorly suited.______ Suited_ ____________
Belding: BeA___._____________._._._._. Suited_____________ Suited. __ . _________ Welt suited_ .. ___._. Suited__ __.________
Berville: Bh_._________ . _____ Not suwited__________ Poorly suited__ _____ Poorly suited. _.__._ Well suited_____ N
Boyer: BmA, BmB, BmC, BrA, BrB, | Suited_____________ Well suited _________ Well suited_ . _______ Suited . _ ___________

BrC.

BmD, BmE, BeB, BrD. . e aa- Poorly suited_______ Suited_________.____ Well suited_ ________ Suited. . ___._______
Breckenridge: Bt._____________________ Not suited._________ Poorly suited____._. Poorly suited_._ _.__ Well suited_________
Brevort: Bv____________ . ___ Not suited._________ Poorly suited____._. Poorly suited_ .. ____ Not suited__________
Brookston: Bw____._______ . __________ Not suited.________. Poorly suited_._____ Poorly suited. . _____ Well suited . ________
Carlisle: Cgo oo ... Not suited______.__. Poorly suited. ..____ Not suited__________ Not suited.__..__...
Celina: ChB,ChB2___._____________._. Well suited. ____ cee-j Well suited.___.____ Well suited_________ Well suited....__...
Ceresco: Cmo._ . ______ Suited_ . _ ... ._____ nited_ ____________ Well suited_________ Suited . ______.____
Cohoetah: Cn__________ . _____________ Poorly suited. __ ____ Suited_ ____________ Suited_ _ . _________ Suited_____________
Colwood: Cs__________________________ Not suited_._.______ Poorly suited__.____ Suited_ . ___________ Well suited. _._.____
Conover: CtA, CtB_____ ..o oL Suited. ... ___..____ Suited_____________ Well suited_ _._.____ Wel suited_________
Edwards: Ek_ .. ... .ue i iivieaa Not suited_____.____ Poorly suited. .. ____ Notsuited________.. Notsuited___._______
Bel: Eno.__________ . __ uited . ________.._ Well suited_ . _______ Well suited.________ Well suited_____.___

For Landes and Abscota part, see
- Landes and Abscota series.
ox
FoB e . __ Suited_ __ . ______.__ Well suited_____.__. Well guited_.____.__ Well suited_________
FoCo e Buited. _ . __________ Well guited_________ Well suited. ________
FoD o e Poorly suited_ . ____ Suited. . _ ... _____ Well suited_ ______._
Gilford: Gg, Not suited_______.__ Suited. ... __.______ Suited. . .. _._
Gladwin: GmA____ Suited. .. ... ____ Suited_____________ Suited. ... _._.__.__
Glendora: Gn Poorly suited.______ Suited_ ____________ Poorly suited . . _____ Poorly suited. . _____
Granby: Go Not suited_____.____ Poorly suited. ______ Poorly suited. .. ____ Poorly suited. . - ____
Gravel pits:
Individual areas require onsite investi-
gation,
Tosco: IsA, WA . ___.___________. Not suited__________ Poorly suited . _____ Poorly suited_ .. ____ Poorly suited_ ______
Tosco, deep variant: Iv_________________ Not suited. .. .____ Poorly sulted____.__ Poorly suited_______ Poorly suited____.__
Kendallville:
KhB, KhB2. ______ _________________ Well guited_ . _______ Well suited________. Well suited_________ Well suited_________
KhC, KhC2_ .. Suited. . . _____.____ Well suited . ________ Well suited______.__ Well suited_________
Kibbie: KnA, KnB______... e Suvited_ ____________ Suited_____________ Well suited_________ Well suited. ... ____
Lendes_____________ . . ______________ Suited_ ____________ Well suited___._____ Well suited. . _______ Well guited_ ________
Mapped only with Eel and Abscota
soils.
Lapeer: ’
LemB_ . __ Well suited_ ________ Well suited_ ________ Well suited_ ________ Well guited. _...____
mC2_ _ .. nited_ ____________ Well suited___.______ Well suited. ________ Well suited. ____.____
Yenawee. in__. . _._ . _________________ Not suited_______.__ Poorly suited. ______ Poorly suited_ ____ .. Well suited. _._.____
Linwood: Lo___.______________________ Not suited___.______ Not suited__________ Notsuited_______._.{ Notsuited__________
Locke: LsA, LsB______.______.___._.__. Suited_____________ Suited_ . _____..____ Well suited. _...____ Well suited_________
Macomb: MaA, MbB__._ ... ... .. Buited_.____._.____ Suited. ____________ Well suited_________ Well suited .- ___._
Made land: Md,
Individual areas require omsite in-
vestigation.
Mancelona: MeA, MeB________________ Suited____________. Well suited_ . .____ Well suited. _...____ Well guited_________
Matherton: Mm A. MmB, MnA, MnB____| Suited_ _______.____ aited_ .. _________ Well suited_________ uited . . ___ .. ____
Menominee: MoB, MoC_____ . __________ Suited_____ .. _.____ Suited_ ... _____.____ Well suited_________ Suited_ . - _____._____
-ﬁgtan}ora: MrA, MsA, MsB____._.._._ Suited_ . _ . _________ Suited_ ____________ Well suited________. Well suited_________
iami:
MuB, MuB2. . _______ Well suited_. ________ Well suited._ ________ Well suited_________ Well suited__.______
MuC, MwC2. . ______ ... uited. .. ________ Well suited_________ Well suited_________ Well suited_________
Mu D2 MuE2, MvD3_______________ Poorly suited_ ______ Suited___.__...___. Well suited.. __._._. Well suited_________
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of wildlife habitat and kinds of wildlife

ean be overcome through good manasgement and careful design; “poorly suited” means limitations are severe, and the use of the soils
overcome limitations, and use of the soils for wildlife habitat is generally unsound or impractical]

Elements of wildlife habitat—Continued Kinds of wildlife
Coniferous Wetland food Shallow water Excavated Openland Woodland Wetland
woody plants anc} cover developments ponds wildlife wildlife wildlife
plants

Poorly suited_____ Not suited_._.__ Not suited._____ Not suited______ Suited_ _ . ._______ Poorly suited_ . _ __ Not suited.
Poorly suited..__ Suited. ... ... Suited. ... .._-. Suited. _..__._. Suited. ____..._.. Poorly suited. . _._ Suited.
Suited. _._..._... Well suited_____| Well suited_____ Well guited_____ Poorly suited_ ____ Well suited______. Well suited.
Well suited_._____ Well suited_ ___. Suited_________ Not suited______ Poorly suited_ . _ __ Suited___________ Suited.
Suited___________ Suited_ ________ Suited . ________ Suited_________ Well suited_______ Suited _ __________ Suited.
Well suited____... Well suited . ____ Well suited_____| Well suited.____ Poorly suited_ . ___ Well suited_______ Well suited.
Suited___________ Not suited______| Not suited_____. Not suited______ Well suited. _.._._ Well suited_______ Not suited.
Suited. . . nooa-- Not suited.___._.| Not suited._____ Not suited______ Suited . _._.___._. Suited . _________. Not suited.
SBuited________._. Well svited_____ Well suited.____ Well suited_____ Poorly suited._ . ___ Well suited. . _____ Well suited.
Suited___________ Not suited._____ Well suited_____ Well suited. ____ Poorly suited___ __ Well suited_______ Poorly suited.
Well suited_______ Well suited_____ Well suited_____ Well suited_ ... Poorly suited . ___ Well suited___ ... Well suited.
Poorly suited_____ Suited . . ....... Well suited___._ Well suited___.._ Not suited___..._..| Poorly suited_____ Well suited.
Poorly suited.____ Poorly suited__ _| Poorly suited___| Poorly suited___| Well suited. _.__._ Well suited_._-__:{ Not suited.
Suited_ . _________ Suited_ ________ Suited_____.____ Suited_ . ______ Well suited_ ______ Suited. - . ..______ Suited.
Suited___________ Well suited_____ Poorly suited___| Poorly suited.._| Suited_ ... ___ Suited___________ Suited.
Well suited_______ Well suited_____ Well suited.____ Well suited_____ Poorly suited_.__. Well suited___.___ Well suited.
Suited____.______. Suited_______.. Suited. _____.___ Suited . ________ Well suited_._____ Suited_________.. Suited.
Poorly suited.____ Suited_________ Well suited_____ Well suited_____ Poorly suited__ ___ Poorly suited_ ____ Well suited.
Poorly suited_____ Not suited.__. .. Not sunited...... Not suited_..__. Suited. ..o - Poorly suited_ ____ Not suited.
Poorly suited._.._ Not suited______ Not suited_._____ Not suited____ __ Well suited_ __.___ Well suited._._._.. Not suited.
Poorly suited_____ Not suited______ Not spited_.____ Not suited___.__ Well suited_______ Well suited.____._. Not suited.
Poorly suited_____ Not suited._.__.| Not suited._.___ Not suited_____. Suited_____._._ .- Suited. - _____._ Not suited.
Suited__ . _____._._ Well suited_____ Well suited.___._ Well suited.____ Suited ... __._- Suited . _____-._ Well suited.
Poorly suited.____ Poorly suited._ __| Suited___._____ Suited_ ________ Well suited_______ Suited_______._... Suited.
Suited___________ Well suited__.._ Poorly suited.__| Poorly suited.__| Suited. .. _.______ Poorly suited_____ Suited.
Not suited__.____ Not suited..____ Well suited.____ Well suited_.___ Not suited_...._._ Not suited..______ Suited.
Suited___________ Poorly suited___| Suited______.__ Suited. _______. Poorly suited_ ____ Not suited._______ Poorly suited.
Poorly suited__ ... Poorly suited___| Suited_________ Suvited_ _ _______ Poorly suited. . ... Not suited._______ Poorly suited.
Poorly suited..... Not sunited._.___.| Not svited_____. Not suited._.___ Well suited_______ Well suited. .. __ Not suited.
Poorly suited.___. Not suited______ Not suited______ Not suited_._ .. _ Well suited_______ Well suited._...._ Not suited.
Poorly suited._.__. Suited_____.._.. Suited. ... __... Suited. ...__._. Well suited_.____. Suited__________. Suited.
Poorly suited.____ Not suited____._| Not suited____._ Not suited__.__. Suited . ___.._____. Poorly suited..____ Not suited.
Poorly asuited____. Not suited______ Not suited._____| Not suited______| Well suited_______ Well suited. ______ Not suited.
Poorly suited_____ Not suited______ Not suited______ Not suited____._ Well suited_______ Well suited_ _.._._ Not suited.
Well suited_______ Well suited_____ Well suited_____ Well suited_____ Poorly suited_____ Well suited______. Well suited.
Poorly suited_..._ Not suited______ Well suited . __ . _ ‘Well suited. ... Not suited___.____ Poorly suited_ ____ Well suited.
Poorly suited_____ Suited_________ Suited_________ Suited_____.____ Well snited_______ Suited___.___.--__ Suited.
Suited__________. Suited_________ Suited_ . ____.__ Svited_ _ _._. ... Well guited_ ___.__ Suited_ ______..._ Suited.
Poorly suited.____ Not suited__ Not suited______ Not suited._____ Well suited. .. Well suited . _____. Not smted
Poorly suited_. .- i i i .
Suited__.________
Suited._ ... ____._
Poorly suited...___ Not suited_____. Not sunited______ Not suited______ Well suited____..__ Well guited_ ______ Not suited.
Poorly suited_____ Not suited______| Not suited....__ Not suited______ Well suited. ___.__ Well suited. . ____ Not, suited.
Poorly suited_____ Not suited_____.| Not suited._____ Not suited______ Suited______.____ Suited__________. Not suited.
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TABLE 4.—Suitability of soils for elements

Elements of wildlife habitat
Soil series and map symbols
Grain and seed Grasses and Wild herbaceous Hardwood woody
erops legumes upland plants plants
Mine pits: Mw.
Individual areas need onsite investi-
gation.
Newaygo: NyB_ v e e Suited _.____._.____ Well suited_________ Well suited. ________ Well suited_ ... ___._
8ttokee: OkA. . e .. Not guited___._____ Poorly suited_ . _____ Poorly suited. __._.. Poorly suited. .. _._.
WOBSO:
mB e Well suited.________ Well suited_ . ____ ... Well suited.__..____ Well suited_____.____
OmC . e ___. Suited_____________ Well suited_ . ____ ... Well suited_________ Well puited_________
OomD2_________ . ___ Poorly suited___._.. Suited_ _____.______ Well suited_________ Well suited_________
For Miami part, see Miami series.
P]Tg?geld, slightly acid wvariant: Pf{B, | Notsuited._.__.___. Poorly suited_ .. ____ Poorly suited_______ Poorly suited. _____.
Richter: RhA_ ... _ ... _____________ Suited___ __________ Suited.. . ___.______ Well suited_________ Suited____.___.....
Sebewa: Sd_________________.______._. Not suited__________ Poorly suited_ .. ____ Poorly suited. . _____ Well suited____.__.__
Shoals: Sh____________ o _.____ Suited. .. __________ aited_ ____________ ell suited. _._.___. aited. .. ..
Sloan: Sn_o.___ . ________ Poorly suited_ ______ Suited__ ... __._. Suited_ . ___________ Suited_____________
Spinks:
SpA, SpB, SpCa . Suited_ ...__.___._. Well suited_________ Well suited. . _._.___ Well suited_ . _._____
SpD e e _ Poorly suited_______ Suited_____________ Well suited..________ Well suited___._____
Tawas: Ta-ooe e wcoeo oo Not suited.________. Poorly suited._ . _____ Not suited__..____.. Not suited..o.. ...
Tuscola: TsB Well suited_______ .. Well suited. . ._._. Well suited._.____..
Poorly suited.. - _.__. Poorly suited. . _____ Suited. . .__________
wited_ ___._ ... ... Well suited_________ Well suited_ _______.

Intensive play and sport areas are intended for use as

playgrounds and as athletic fields for baseball, tennis,
volleyball, and other organized games. Such areas are
subject to heavy foot traffic. The soils need to be level
or nearly level, well drained, and net subject to flooding.
They should have a texture and consistence that provit%a
a firm surface, be free of stones and other coarse fragments,
and be able to support a good turf.
_ Intensive campsites are used for tent and trailer camp-
ing and the accompanying outdoor activities. The areas
selected should be suitable, without surfacing and with
little other site preparation, for the parking of cars and
trailers, for heavy foot traffic, and for vehicular traffic.
Significant factors are wetness and hazard of flooding,
permesability, slope, surface texture, content of stones and
g_ther coarse fragments, and capacity to support vegeta-
ion.

Paths and trails, it is assumed, are to be used as the
occur naturally, for cross-country hiking, horseback rid-
ing, and other intensive uses that involve the movement
of people. The soils most desirable for these purposes are
nearly level to sioping, are well drained, have a loamy
texture, and are free of stones and other coarse frag-
ments. They have good trafficability and good stability
and are not subject to erosion. Placement of paths and
trails on the contour in sloping areas helps to control
erosion. Variations in slope may serve to enhance interest,
but the slope should not exceed 12 percent for any great
distance.

In the descriptions of the recreation groups, limitations
that are easily overcome are rated as slight; limitations
that are significant but can be overcome under good
management and by careful design are rated as moder-

ate; limitations that make the use of an area questionable
are rated as severe; and limitations that ean be overcome
only by extreme measures and that make the use of an
area imgractical are rated as very severe. A rating of very
severe, however, does not imply that an area cannot be
developed for a given use if enough money and effort are
expended to offset the limitations, The degrees of limita-
tion are based on soil properties only; they do not reflect
other considerations that might affect the suitability of a
given site,

The information in this section provides a general
guide in the location and development of parks and rec-
reational areas, but it is not a substitute for a detailed,
onsite investigation. Additional information can be found
in the section “Descriptions of the Soils.” To find the rec-
reation group in which a specific soil has been placed,
refer to the “Guide to Mapping Units” at the back of
this survey.

RECREATION GROUP 1

This group consists of well drained or moderately well
drained soils of the Boyer, Mancelona, Menominee,
Ottokee, and Spinks serieg, and the Plainfield series and
its slightly acid variant. These soils have a surface layer
of loamy sand and sandy loam and a subsoil of sand to
clay loam. One of the Boyer soils has stones 10 to 20 inches
in diameter in the surface layer and 5 to 30 feet apart on
the surface.

Permeability is moderately rapid or rapid. Fertility
generally is low. Surface runoff is mostly slow, but it is
medium to rapid where the slope is greater than 6 per-
cent. The slopes range from 0 to 25 percent.

Most of these soils have moderate to severe limitations
for use as picnic areas, camp areas, play and sport areas,



SHIAWASSEE COUNTY, MICHIGAN 67

of wildlife habitat and kinds of wildlife—Continued

Elements of ';vild.life habitat—Continued Kinds of wildlife
Coniferous Wetland food Shallow water Excavated Openland Woodland Wetland
woody plants and eover developments ponds wildlife wildlife wildlife
planis

Poorly suited. _.._ Not suited______| Not suited_____.| Notsuited..____ Not suited.
Well suited___.____ Not suited______ Not auited . ____ Not suited__.___. Not suited.
Poorly suited.____ Not suited___ . __ Not suited______ Not suited______ Not suited.
Poorly suited.__ . Not suited___.__ Not suited______ Not suited__.___ Not suited.
Poorly suited.__. . Not suited___.__ Not suited______ Not suited______ Not suited.
Well suited__.____ Not suited._____ Not suited_.__.. Not suited______ Not suited.
Suited____.____.. Suited_ ________ Suited_________ Suited.__.____. i Buited.
Well suited_______| Well suited_____ Well suited_____ Well suited_____ Poorly suited._ ____ Well suited_._____ Well suited.
Poorly suited_____ Suited_________ Suited_ ___._.__. Suited________. Well suited_______ Suvited . __,.______ Suited.
Suited___________ Well suited. . ___ Poorly suited_. .| Poorly suited___| Suited___________ Suited._________. Suited.
Suited___________ Not suited______ Not suited______ Not suited______ Well suited. .. __ .. Well suited _______ Not suited.
Buited___________ Not suited...___ Not suited__.__. Not suited______ Suited___________ Well suited._____. Not suited.
Poorly suited_____ uited__ .. _____ Well suited_.____ Well suited...__ Not suited..____..} Poorly suited.__.. Well suited.
Poorly suited___ .. Poorly suited___| Poorly suited___| Poorly suited._ .| Well suited_______ Well suited _______ Poorly suited.
Well suited.._.... Well suited_____ Well suited . ____ Well suited. ____ Poorly suited. _ ___ Suited___________ Well suited.
Suited. _..._..__. Suited_________ Suited__.______ Suited. ____.___ Well suited_______ Suited___________ Suited.

and paths and irails. The Boyer sandy loams have slight
Iimitations for fpla,y and sports areas where the slope is
0 to 2 percent, for camp and picnic areas where the slope
18 0 to 6 percent, and for paths and trails where the slope
18 0 to 12 percent. The main limitations of most soils in
this group are soil blowing, sandiness, low available water
capacity, and slope. Stoniness is an additional limitation
for the very stony Boyer soil.

These soils dry out rapidly in spring and after heavy
rains and are dry for long periods in summer. They are
subject to soil blowing when dry and exposed.

Turf generally is difficult to establish and maintain be-
cause of the low fertility and lack of meisture in the
upper part of the rooting zone. These sandy soils have
good trafficability for foot traffic when wet but become
loose and diffieult to walk on when dry.

Placement of tents, trailers, tables, and grills is difficult
where the soils are stony or sloping to steep. Placing
paths and trails on the contour reduces the erosion haz-
ard and facilitates use. Extensive leveling is required for
intensive play and sport areas if the slope is more than 2
percent.

_Wooded areas and variations in relief provide pleasant
views and hiking areas. Woodland and openland wild-
life find suitable habitat.

The soils of this group provide good foundations for
buildings, roads, and other structures. The less sloping
areas have few limitations for septic tank filter fields.

BRECREATION GROUP 2

This group consists of well drained or moderately well
drained soils of the Celina, Fox, Kendallville, Lapeer,
Miami, Newaygo, Owosso, and Tuscola series. These soils

have a surface layer of sandy loam, loam, or clay loam
and a subsoil of sandy loam to clay loam.

Permeability is moderate or moderately slow. Fertiliigv
is medium or high. Surface runoff is slow to very rapid,
depending on soil texture, cover, and steepness. The
slope range is 2 to 25 percent.

The Hmitation of these soils for recreation generally
depends on the steepness of slo?es. Gently sloping soils,
2 to 6 percent, have moderate limitations for play and
sports areas. Sloping to steep soils, 6 to 25 percent, have
severe limitations for play and sports areas, picnic areas,
and campsites and moderate limitations for paths and
trails, .

Runoff and erosion are hazards in heavily used areas
of the sloping to steep soils. Water collects in road
ditches and readily forms gullies. Placing roads, trails,
and paths on the contour, if possible, helps control ero-
ston and facilitates movement of traffic.

Turf is generally easy to establish and maintain, but
control of erosion is needed on sloping to steep soils.

The sandy loams readily support foot and vehicular
traffic. The loams tend to be soft and muddy when wet,
but they dry out quickly. The one clay loam in the group
has generally poor trafficability, especially after rain, and
is hard to maintain in turf.

In many areas there are pleasant views, sites suitable
for recreational facilities, steep slopes suitable for skiing,
and small woodlots in many areas that can be used for
nature study and hiking. Woodland and openland wild-
life are common.

Depending mostly on slope, these soils have slight to
severe limitations for buildings, roads, and other struc-
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tures. They have moderate to severe limitations for septic
tank filter fields, depending on permeability and slope.

SOIL

RECREATION GROUP 3

This group consists of somewhat poorly drained soils of
the Belding, Conover, Kibbie, Locke, Macomb, Mather-
ton, Metamora, Richter, and Wasepi series. These soils
mostly have a surface layer of sandy loam or loam and
a subseil of loamy sand to clay loam. _

Permeability is mostly moderately slow to moderately
rapid. Fertility is mostly medium or high. Surface runoff
is generally slow. During wet periods, water stands in
depressions. The slope range is 0 to 6 percent.

These soils have moderate limitations for picnic areas,
camp areas, play and sports areas, and paths and trails.
The main limitations are excessive seasonal wetness and
wetness for short periods after rain and fair to poor traf-
ficability for foot and vehicular traffic during wet periods.

These soils have a seasonal high water table. The water
table is commonly within 1 to 2 feet of the surface early
in spring and in fall and is Jower in summer. These soils
generally dry out slowly in spring and after rains. The
surface layer is soft and muddy when wet, and vehicles
readily bog down in unpaved areas. Wet areas in depres-
sions are numerous; they are breeding grounds for mos-
quitoes and other obnoxious insects.

Turf is generally easy to establish and maintain, but
drainage is needed in places. Some leveling is needed for
intensive play and sports areas where the slope is more
than 2 percent.

Because most areas of these soils are used for crops or
are idle, the esthetic potential is less than that of groups
1 and 2. There are small areas, however, that have pleas-
ant views and are wooded.

These soils have moderate to severe limitations for
buildings and septic tank filter fields because of a sea-
sonal high water table.

RECREATION GROUP 4

This group consists of poorly drained soils of the Barry
series and its bedrock variants, and of the Berville, Breck-
enridge, Brevort, Brookston, Colwood, Gilford, Granby,
Tenawee, and Sebewa series. Most of these soils have a
surface layer of loamy sand to silt loam and a subsoil of
sand to clay loam. Barry stony loam has stones 10 to 20
inches in diameter in the surface layer and 30 to 100 feet
apart on the surface. Gilford stony sandy loam has stones
10 to 20 inches in diameter in the surface layer and 5 to
30 feet apart on the surface.

Permeability is moderate or moderately slow in most
soils in this group, Fertility is mostly medium or high.
Surface runoff is very slow, and water ponds for long
periods during the year. The slope range is 0 to 2 percent.

These soils have severe limitations for picnic areas,
play and sports areas, camp areas, and paths and trails.
The main limitations of these soils for recreation are wet-
ness and poor trafficability for foot and vehicular traffic
when wet. Stoniness is an additional limitation for the
Barry and Gilford soils. A high water table is near the
surface during much of the year unless the soil is drained.

Turf is generally easy to establish and maintain, but
drainage is needed. Turf is difficult to establish and
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maintain on drained areas of Brevort and Granby soils
because of low fertility and low soil moisture. These
sandy soils are also susceptible to soil blowing if large
areas of the surface are exposed. Wetness restricts hiking
and horseback riding during spring and other wet peri-
ods. Because of wet conditions and dense vegetative
cover, mosguitoes and other obnoxious insects are a prob-
lem In some areas.

Most areas of these soils have been cleared of trees
and are now used for crops or are idle. As a result, the
soil areas in this recreation group do not have the es-
thetie potential of recreation groups 1 and 2. There are
small areas, however, that have pleasant views and are
wooded.

These soils have severe limitations for buildings and
septic tank filter fields because of a high water table or
moderately slow permeability. The Barry soils, bedrock
variant, have severe limitations for buildings and septic
tank filter fields because sandstone bedrock is at depth
of 24 to 40 inches.

RECREATION GROUP 5

This group consists of somewhat poorly drained soils
of the Gladwin and Iosco series, and the deep variant of
the Tosco series. These soils have a surface layer of loamy
sand and a subsoil of sand to clay loam. One of the
Tosco soils has stones 10 to 20 inches in diameter in the
surface layer and 5 to 30 feet apart on the surface.

Permeability is moderately rapid or rapid. Iosco soils
have moderately slow permeability in the lower part of
the subsoil and in the underlying material. Fertility is
low. Surface runoff is slow. The slope range is 0 to 2
pereent. )

These soils have moderate limitations for use as picnic
areas, camp areas, play and sports areas, and paths and
trails. The main limitations are seasonal wetness, low
available water capacity, low fertility, and soil blowing.
Stoniness is an additional limitation for the stony Tosco
soil, which has severe limitations for use as play and
sport areas.

These soils have a seasonal high water table. The
water table is commonly within 1 to 2 feet of the surface
early in spring and in wet weather in fall. It drops to a
depth below 2 feet in summer. These soils dry out sooner
in spring than loamy soils and are ready for use earlier.

Turf is difficult to establish and maintain because of
the low fertility and lack of moisture in the upper part
of the rooting zone. These soils have fair fo good traf-
ficability for foot traffic. The surface layer is loose and
dusty in some areas during dry periods. )

In many areas there are pleasant views, suitable sites
for recreational facilities, and small woodlots that can be
used for nature study and hiking. Woodland and open-
land wildlife are common. )

The soils of this group generally have moderate limita-
tions for buildings. They have severe limitations for sep-
tic tank filter fields because of a seasonal high water
table.

RECREATION GROUP 6

This group consists of poorly drained to well-drained
soils of the Abscota, Algansee, Ceresco, Cohoctah, Eel,
Landes, Glendora, Shoals, and Sloan series. These soils
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have a surface layer of sandy loam or loam and a subsoil
of sand to loam.

Permeability is moderate to rapid. Fertility is low to
high. Surface runoff is slow to ponded. The slope range is
0 to 2 percent.

These soils have moderate to severe limitations, de-
pending on the frequency and severity of flooding, for
picnic areas, {)la.%‘ and sports areas, camp areas, and
paths and trails. The main limitations of these soils for
recreation are wetness and the flood hazard. The fre-
quency of flooding is variable; it depends on the size of
watershed and how high the areas are above the water
level of the streams.

Because of the frequency of flooding and high water
table, turf is generally difficult to establish and maintain.
Intensive use is restricted to periods when the water
levels are low and the surface layer is not wet. During
wet periods, the soft, muddy surface layer hinders foot
and vehicular traffic.

Many areas are presently in woodland or brush. Wood-
land, openland, and wetland wildlife are common. Be-
cause of the dense cover and ready access to water,
mosquitoes and other obnoxious insects are a problem.
Many of the bottom lands are inaccessible because of
the meandering streams.

These soils generally have severe limitations for build-
ings and septic tank filter fields.

RECREATION GROUP 7

This group consists of very poorly drained soils of the
Carlisle, Edwards, Linwood, Tawas, and Wallkill series.
Except for Wallkill soil, these soils have a surface layer of
muck and underlying material of muck, marl, light clay
loam, and sand respectively. The Wallkill soil has a loam
surface layer and a clay loam subsoil, 10 to 40 inches thick,
over muck.

Permeability is' mostly moderately rapid. Fertility is
low, Surface runoff is very slow, and water stands on the
surface for long periods during the year,

These soils have very severe limitations for picnic aresas,
play and sports areas, camp areas, and paths and trails.
The main limitations of these soils for recreation are wet-
ness and their very poor capacity to support foot and
vehicular traffic when wet. en dry, the muck soils are
?iquect to burning or blowing and become dusty and

irty.

A high water table is at or near the surface of these
soils during much of the year. It drops several feet in
some areas during extended dry periods. Turf is generally
difficult to maintain.

The organic material does not support heavy loads,
such as buildings, trailers, and automobiles. Maintenance
of access roads 1s difficult because of the unstable condi-
tion of the soils. Wet conditions restrict hiking and horse-
back riding in spring and other wet periods. Because of
the wet conditions and dense vegetation in many areas,
mosquitoes and other obnoxious Insects are a problem.

Many areas are wooded and can be used for nature
study. Woodland wildlife and wetland wildlife are com-
mon in many areas.

These soils have very severe limitations for buildings
and septic tank filter fields.
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Engineering Uses of the Seils®

This section is useful to those who need information
about soils used as structural material or as foundations
for structures. Among those who can benefit from this
section are planning commissions, town and city man-
agers, land developers, engineers, eontractors, and
farmers.

Among the important properties of soils for engineer-
ing are permeability, strength, compaction characteris-
ties, soil drainage condition, shrink-swell potential, grain
size, plasticity, and soil reaction. Also important are
depth to the water table, depth to bedrock, and siope.
These properties, in various degrees and combinations,
affect construction and maintenance of roads, airports,
pipelines, foundations for small buildings, irrigation sys-
tems, ponds and small dams, and systems for disposal of
sewage and refuse.

Information in this section can be helpful to those
who—

1. Select potential residential, industrial, commer-
clal, and recreational areas.

2. Evaluate alternate routes for roads, highways,
gipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4, Plan farm drainage systems, irrigation systems,
onds, terraces, and other structures for control-
ing water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of predict-
ing performance of structures on the same or
similar kinds of soil in other locations.

6. Predict the trafficability of soils for ecross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to con-
struction In a particular area.

Most of the information in this section is presented in
tables Ej@lﬂand [Blthat show, respectively, the results of
engineering laboratory tests of soil samples, estimates of
several soil properties significant in engineering, interpre-
tations for road building and community development,
and interpretations for farm uses.

This information, along with the seil map and other
parts of this survey, can ge used to make interpretations
in addition to those given in tables [T]and[8)] and it also
can be used to make other useful maps.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
works, especially those that involve heavy loads or that
require excavations to depths greater than those shown
in the tables, generally depths greater than 6 feet. Also,
inspection of sites, especially the small ones, is needed
because many delineated areas of a given mapping unit
contain small areas of other kinds of soil that have
strongly contrasting properties and different suitabilities
or limitations for soil engineering.

s KertHE I. BAKEMAN, civil engineer, 8ol Conservation Serviee,
helped prepare thig section.
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Some of the terms used in this soil survey have a dif-
ferent meaning in soil science than in engineering. The
Glossary defines many of these terms commonly used in
soil science.

Engineering classification systems

The two systems most commonly used in classifying
p]es of soils for engineering are the Unified system
(7

), used by SCS engineers, Department of Defense, and
others, and the AASHO system ad(é?ted by the
American Association of State Highway Ofhcials.

In the Unified system soils are classified according to
particle size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 15 elasses.
There are eight classes of coarse-grained soils, identified
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, identified
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as Pt. Soils on the borderline between two classes are
designibed by symbols for both classes; for example,

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed in
one of seven basic groups ranging from A-1 through A-7
on the basis of grain-size distribution, liquid limit, and
glasticity index. In grougegk-l are gravelly soils of hidgh

earing strength, or the best soils for subgrade (founda-
tion). At the other extreme, in group A-T, are clay soils
that have low stren%_t when wet and that are the poorest
soils for subgrade. Where laboratory data are available to
justify a further breakdown, the A-1, A-2, and A-7 groups
are divided 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 additional refinement, the
engineering value of a soil material can be indicated by
a group index number. Group indexes range from 0 for

TABLE 5.—Engineering

[Tests performed by the Bureau of Public Roads (BPR) in accordanee with standard

Depth
Boil name and location of sample Parent material Bureau of Public from
4 Roads report No. surface
Inches
Macomb loam:
NWYUNEuNEY sec. 1, T.6 N,, R.83B____________._________ Clay loam. 841717 0-9
841718 14-23
841719 25-60
Macomb sandy loam:
NEUMNEKNEY sec. 14, T.6 N, R. 4B ___________________._. Clay loam. S41711 0-8
841712 16-26
841713 30-60
Miami loam:
NWYUNEMNWY see. 1, T. 6 N., R. 3 E. {Coarser textured than | Loam. 841720 0-8
modal). 841721 16~-23
841722 30-60
NEVSEYNWY; gec. 2, T. 6 N, R, 3 E. (Similar to modal)_._____ Loam 841723 0-5
541724 13-22
541725 27-50
Wasespi sandy loam:
WHSWHYNWY sec. 2, T. 6§ N, R. 3 E. (Coarser textured than | Loam. S41720 0-10
modal). 541730 23-26
541731 28-60
SW%SE%SE}Q sec. 28, T. 7 N, R. 2 E. (Similar to modal)______ Loam. 841735 0-10
841736 20-27
541737 27-60

! Mechanical analyses according to AASHO Designation T 88 (f). Results by this procedure may differ somewhat from results that
would have been obtained by the soil survey procedure of the Soil Conservation Service (ES)CS). In the AASHO procedure, the fine material
is analyzed by the hydrometer method and the various grain-size fractions are ealculated on the basis of all the material, ineluding that
coarser than 2 millimeters in diameter. In the SCS a0l survey procedure, the fine material is analyzed by the pipette method and the ma-
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the best material fo 20 or more for the poorest. The
AASHO classification for tested soils, with group index
numbers in parentheses, is shown in’lﬁ e 5y the esti-
mated classigcation, without group index numbers, is
given in table 6 for all soils mapped in the county.

Engineering test data

confains engineering test data for three of the
major soil series in Shiawassee County. These tests were
made to help evaluate the soils for engineering purposes.
The engineering classifications given are based on data
obtained by mechanical analysis and by tests to deter-
mine liquid limits and plastic limits. The mechanieal
analysis was made by combined sieve and hydrometer
methods.

The terms for texture have different meanings in soil
science than in engineering. To soil scientists, for exam-
ple, clay refers to mineral grains less than 0.002 milli-
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meter in diameter, but engineers frequently define clay
as particles less than 0.005 millimeter in diameter. These
terms as used in soil science are defined in the Soil Sur-
vey Manual .

Tests to determine lquid Yimit and plastic limit meas-
ure the effect of water on the consistence of soil
material. As the moisture content of a clayey soil in-
ereases from a very dry state, the material changes from
semisclid to plastic. As the moisture content is further
increased, the material changes from plastic to liquid.
The plastic limit is the moisture content at which the soil
material changes from semisolid to plastic; the liquid
limit is the moisture content at which it changes from
plastic to liquid. The plasticity index is the numerical
difference between the liquid limit and the plastic Iimit.
It indicates the range of moisture content within which
the soil material is in a plastic condition.

test data
procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis ! Classification
Percentage passing sieve— Percentage smaller than— Liguid | Plas-
limit, tieity
index AASHO Unified
No. 4 | No. 10 | No. 40 | No. 200 0.05 0.02 0.005 0.002
3in. | ¥ in. (4.7 {20 {0.42 {0.074 mm, mm, mm. mm,.
mm.) mm.) mm.) mim.)
Pereent

160 90 94 89 8i 52 48 a3 18 13 26 9 | A-4(3) CL

160 97 86 79 66 32 29 24 18 i6 28 14 | A-2-6(1) sC

160 96 93 90 85 81 58 46 30 22 28 11 | A-6(6) CL

100 99 90 82 60 30 29 22 14 il 29 7 A—2—4‘(G) SM-8C

100 90 74 68 43 22 21 19 16 i4 38 19 | A-2-6(1) 8C
...... 106 98 96 92 77 74 63 45 35 34 18 | A-6(11) CL

100 99 97 96 90 53 48 33 18 12 23 6| A-4(4) ML-CL

100 99 97 95 90 55 51 42 30 25 30 15 | A-6(6) CL

160 99 @5 90 84 57 53 41 27 26 25 11 | A-6(5) CL

160 99 97 96 91 57 51 34 18 12 25 8| A-4(4) CL
______ 160 99 97 92 58 55 48 36 30 31 18 | A-6(7) CL

100 99 96 93 87 63 60 52 34 24 27 12 | A-6(6) CL
______ 160 99 98 82 35 36 21 13 8 22 6 | A-2-4(0) SM-8C

397 93 84 80 66 26 24 20 16 16 26 12 | A-2-6(0) 8C

160 93 72 63 42 11 10 8 4 3 @ & | A-1-b(0) SP-8M

100 86 85 78 60 25 23 18 i1 8 23 4 | A-2-4(0) SM-8C

197 80 61 50 35 19 18 17 14 13 33 17 | A-2-6(0) sC

108 94 66 45 20 8 8 6 4 3 17 4 [ A-1-a(0) SW-sM

terial coarser than 2 millimeters in diameter is exciuded from caleulations of grain-size fractions. The mechanical analyses used in this table

are not suitable for use in naming textural elasses for soils.

2 The remaining 3 percent of this sample consisted of fragments more than 3 inches in diameter; these were discarded in field sampling.

? Nonplastie.




72

Estimated engineering properties

the soil series and the symbol for each map-
ping unit are lisied and estimates of properties significant
In engineering are given. The estimates are for a repre-
sentative soil, and in general they apply to a depth of 5
feet or less. The estimates are based on available test data
and on comparisons with similar soils tested in other
counties.

Depth to seasonal high water table is the distance
from the surface of the soil to the highest level that
%'round water reaches in most years. The estimates are

or soils that have not been artificially drained. Depth
from the surface normally is given only for the major
horizons. Other horizons are listed if they have engineer-
ing properties significantly different from adjacenf hori-
zons. Depth to bedrock, if significant, is given in foot-
notes. In most of the soils, the depth to bedrock is greater
than the depth of sampling in fgald mapping.

Soil texture is described in the standard terms used by
the Department of Agrieulture. These terms take into
account relative percentages of sand, silt, and clay par-
ticles. “Loam,” for example, is soil material that 15 7 to
27 percent clay particles, 28 to 50 percent silt particles,
and less than 52 percent sand particles. If the soil con-
tains gravel or other particles more than 2 millimeters in
diameter, an appropriate modifier is added, as for exam-
ple, “gravelly loam.” “Sand,” “silt,” “clay,” and some of
the other terms used in UUSDA textural classification are
defined in the Glossary at the end of this survey.

The estimated classification according to the textural
classification of the U.S. Department of Agriculture and
according to the AASHO and Unified classification sys-
tems is given for each important layer.

The figures showing the percentages of material pass-
ing through sieves Nos. 4, 10, and 200 are rounded off to
the nearest 5 percent. The percentage passing the No.
200 sieve approximates the combined amount of silt and
clay in the soil. The percentage of coarse fragments larger
than 3 inches in diameter, if significant, is given in foot-
notes.

Permeability is that quality of a soil that enables it to
transmit water or air. It is estimated on the basis of soil
characteristies observed in the field, particularly strueture
and texture. The estimates in do not take into
account lateral seepage or such transient soil features as
plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference between the amount of water in the soil at
field capacity and the amount at the wilting point of
most plants.

Reaction is the range in acidity or alkalinity of a soil,
expressed in pH values. The pH value and equivalent
verbal descriptions of reaction are explained in the
Glossary.

Shrink-swell potential is the relative change in volume
to be expected with changes in the moisture content of
the soil material, that is, the extent to which the soil
shrinks as it dries out and swells when it becomes wet.
Extent of shrinking and swelling is influenced by the
amount and kind of clay in the soil. Shrinking and swell-
ing of soils cause much damage to bunilding foundations
roads, and other structures. A high shrink-swell potential
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is a hazard to maintenance of structures built in, on, or
with material having this rating.

Engineering inierpretations

Engineering interpretations are given in tables[7|and
The data in these tall))les apply to the profile described as
representative of the series in the section “Descriptions
of the Soils.”

gives the suitability of the soils as a source of
topsoil, sand, gravel, and road fill, and lists features that
affect the use of soils as locations for highways, as foun-
dations for low buildings, and in winter grading. Also

iven in [table 7 Jare limitations for septic tank disposal
elds and ratings for the corrosive potential for conduits.

The ratings for snitability as a source of topsoil were
based largely on texture and organic-matter content.
Topsoil is soil material, preferably rich in organic matter,
that is used to topdress gack slopes, embankments, lawns,
gardens, and the like. Unless otherwise indicated, only
the surface layer was considered in making these ratings.

Ratings of suitability as sources of sand and gravel
apply only to material within a depth of 5 feet. Some soils
that are rated “not suited” in Eﬁh may have sand and
gravel at a depth of more than 5 feet. In some of the
soils, sand and gravel is at a depth of less than 5 feet
and extends to a depth greater than 5 feet. Where suit-
ability is questionable, the availability of the sand and
gravel can be determined by digging test pits. Soils of
the Boyer, Fox, Gilford, Gladwin, Mancelona, Matherton,
Newaygo, Sebewa, and Wasepi series have fair to good
potential as sources of gravel.

Ratings of the suitability of the soil as a source of road
fill are based on performance of soil material used as bor-
row for subgrade. Both the subsoil and substratum are
rated if they have contrasting characteristics. The most
suitable material is sand that has enough fines for bind-
ing; the least suitable is clay.

Also listed in [fable 7]are soil features affecting location
of highways. The soil features considered were those
that affect the overall performance of the soil, such as a
high water table or steep slopes. The entire soil profile,
undisturbed and without artificial drainage, was evalu-
ated. Good materials for road subbase are well distrib-
uted throughout the county in the sandy and gravelly
soils Additional information can be obtained
from the State Highway Department of Michigan, which
has rated the major soil series in the State for their suit-

ability for highway construction. This ition is In

the “Field Manual of Scil Engineering”

Of special concern to engineers involved with highway
locations are the silty soils of the county, particulariy the
Kibbie and Colwood soils. These soils consist of stratified
silt loam, fine sand, and very fine sand that is soft and
very unstable and has low bearing capacity and is highly
susceptible to frost action.

The soils are also rated in[table 7| for suitability for
foundations for buildings that are no more than three
stories high. The suitability of the soils as a base for low
buildings depends mainly on characteristics of the sub-
stratum, which generally provides the base for founda-
tions. Ratings are therefore for the substratum. Tmportant
factors considered in determining the suitability of the
soils as foundations for low buildings are susceptibility to
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Figure 12.—Sand and gravel pit in an area of Boyer soils. These soils are sources of base and subbase material for highways.

frost heave, depth to water table, compressibility, and
shrink-swell potential. Engineers and others should not
infer specific values from the estimates given.

The poor stability of the Kibbie and Colwood soils is
likely to result in cracks in basement walls and settling
of foundations, particularly in buildings of more than one
story. Frost heave is a relatively serious hazard on the
somewhat poorly drained and poorly drained soils, such
as the Kibbie, Colwood, and Lenawee soils. Paved side-
walks, driveways, and garage or carport floors on these
soils are likely to be damaged by frost heave unless a foot
or more of coarse-textured material is placed below the
paving.

Among the soil features that affect winter grading are
those that, in winter, affect the crossing of areas of soil
and the handling of soil material with ordinary construc-
tion equipment. Important factors considered are texture
of the soil material, natural content of water, and depth
to water table.

Limitations of the soils for use as disposal fields for
septic tanks and soil features that affect their use for this
purpose are also shown i Some of the limiting
factors are permeability, depth fo water table, depth to
bedrock, flood hazard, and relief. Soils that have some-
what poor or poor drainage, a seasonal high water table,
or slow permeability are poor sites. A sewage disposal
system does not function properly in such soils. A perco-
lation rate of 60 minutes per inch or less is desirable for
a septic tank disposal field. This is equivalent to a perme-
ability rate of 1 inch per hour. Permeability rates for the
soils in Shiawassee County are given in

The soils are also rated in according to the
degree that they encourage the corrosion of conduits in
them. Ratings are given for uncoated steel conduits and

concrete conduits. The texture and natural drainage of a
soil affect this potential through their influence on aera-
tion, content of water, and movement of water. The pH
of the soil is also important.

' Table 8|lists features that affect the use of the soils for
agriculfural drainage, irrigation, terraces and diversions,
grassed waterways, and farm ponds.

Listed under agricultural drainage are features that
affect the installation and performance of surface and
subsurface drainage systems. Such features are texture,
permeability, relief, restricting layers, and depth of water
table. Artificial drainage is needed in areas that have
been cleared for farming. Many wet areas in the county
that are used for pasture are suited to crops if ade-
quately drained and managed.

The major features affecting suitability of the soils for
irrigation are available water capacity and rate of water
intake. Also important are relief, the need for drainage,
and depth to soil material that restricts growth of roots.
Little irrigation is now done in the county, but many of
the soils are suitable for irrigation. If irrigated, the large
acreage of sandy soils in the county would be suitable
for many crops, including many specialty crops. In many
areas water for irrigation can be obtained from shallow
wells or lakes.

Important features that affect the layout and construc-
tion of terraces and diversions are relief, texture of the
soil material, and depth to material that restricts growth
of roots. Most of the sloping soils on uplands in the
county have properties that are suitable for the construc-
tion of terraces and diversions. In many places, however,
slopes are too irregular for terraces.

The suitability of grassed waterways depends on soil
features that affect the construction and maintenance
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of the waterways and the growth of plants in them,
Important features are fertility, available moisture capac-
ity, rate of surface rumoff, and susceptibility to erosion.
Establishment of a good, dense sod that is resistant to
erosion is needed for well-constructed waterways.

The seepage rate of undisturbed soil material is the
most important feature affecting the reservoir area of a
farm pond. Features affecting embankments are compac-
tion properties, stability, seepage rate, and the piping
hazard, Because of the slow seepage rafe, the soilg that
formed in loam, clay loam, and siity elay loam are favor-
able for construction of farm ponds. The soils that formed
in sandy loam materials have a rapid seepage rate, and
this results in wide fluctuations in the water level. Ponds

SOH, BURVEY

can be construeted on these soils, however, by ecareful
selection of materials from the subsoil for use in blanket-
ing the reservoir area and by compacting the material.
The soils that formed in sand and loamy sand have an
excessive seepage rate and are not suitable sites for
ponds. Springs In many low areas in the county provide
a good flow of water. Good ponds can be construeted in
these areas, even though the sespage rate is rapid. Care-
ful ggsite investigation is needed before constructing the
ponds.

Many of the soil features affecting farm ponds are also
applicable to sewage lagoons. In addition to these fea-
tures, relief, depth to the water table, and the organic-
matter content are important features affecting sewage

TaBLE 6.—Estimated engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in

referring to other series that appear in the first eolumn of this

Depth to Classification
seasonal Depth
Soil series and map symbols high water from
table surface ?
USDA texture Unified
Feet Inches
Abseote_ . . e _.. 44 0-10 | Sandy loam.____ . _____.___._. . SM
Mapped only with Eel and Landes soils. 10-40 | Loamy sand._ . _.__._.__________ SM
40-60 | Sand_____________ ... 8P
Algansee: Ah______ L. ____. 1-2 0-10 | Sandy loam______ . ____________ SM
10-27 | Loamysand_ _________________ SM
2760 | Sand.___ e SP
Barry: Ba, Be_______________ o _____.__. <1 0-10 | Boam. ____ ... _______________ ML
10-25 ) Loam______ . ________.__..____ ML
25-36 | Sandy clay loam_______________ sC
36-60 | Sandy loam._.__ . ______________ sM
Barry, bedrock variant: Bb4________________________ <1 0-38 | Sandy leam_____._.____._.._.. SM
38 | Bandstone bedrock.
Belding: BeA______ ... _.______ ... 1-2 09| Sandyloam___________________ SM
9-26 | Loamy sand and sandy loam_._| SM
2636 | Clayloam__ . _...._ . . ceueoa. CL
36-60 | Leam_______________________._ MIL-CL or
CL
Berville: Bh. . <1 0-15 | Leam_ . _____________________ ML
15-37 | Gravelly sandy elay loam and SC and CL
gravelly clay loam.
37-60 | Clayloam__. .. ___ .. __.___.___ CL
Boyer: BmA, BmB, BmC, BmD, BmE, BeB, BrA, BrB, 4+ 0-12 ; Sandy loam or loamy sand_ _____ SM
BrC, BrD. 12-26 ; Sandy loam._.___.___._....._. SM
26-32 | Gravelly sandy clay loam. . __._ SC
32-60 | Gravelly coarsesand___________ 8P or GP
Breckenridge: Bt ... _____________ . ________________ <1 0-20 | Sandy loam and loamy sand____| 8M
20-30 | Sandyloam and sandy clay lcam__| SM or SC
30-60 | Clay loam . _. .. . ____.___ CL
Brevort: Bvo....________ . ____._... <1 0-18 | Loamysand__________________ SM
18-28 | Sand. ________________________ 8P-8M or SP
2860 ' Clayloam_ . _____..._._.._.._.. CL

See footnotes at end of table,
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lagoons. Level relief, low water table, and a low organic-
matter content are desirable features for lagoons.

Residential Development

Important factors to consider in using the soils for
residential development are soil drainage, permeability,
stability, and the frequency of flooding. Soils that are
somewhat poorly drained or poorly drained, that have a
seasonal high water table, or that have slow permeability
are poor construction sites for residential use. The limita-
tions of the soils for domestic sewage-disposal systems
are deseribed inftable 7.]

On wet and slowly permeable soils, basements are diffi-

properties of the soils

cult to keep dry. The best soils in the county for residen-
tial use are the well-drained scils that formed in sandy
loam and loamy sand material. The most favorable soils
are those of the Boyer, Lapeer, Mancelona, and Spinks
series. The very sandy, well-drained Plainfield soils,
slightly acid variant, are also snited, except for droughti-
ness. On these soils good lawns and shrubs can be estab-
lished and maintained if they are watered regularly.
Blanketing the areas with a loamy topsoil makes them
less droughty.

The Algansee, Ceresco, Cohoctah, Glendora, Shoals,
and Sloan soils in the county in the flood plains of streams
are severely limited for use as residential developments

because of the hazard of flooding.

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for

table. The sign > means more than. The sign <{ means less than}

Classification— | Percentage less than 3 inches passing sieve—
Continued Available Shrink-swell
Permeability water Reaction 2 potential
capacity
AASHO No. 4 No. 10 No. 200
Inches per hour I‘nche} pcirl inch pH
&J B0

A-2 100 90-100 25-35 2. 0-6. 30 0. 13-0. 15 6.1-7. 3 | Low.

A-2 100 95-100 15-25 6. 30-20. 0 0.09-0. 11 6.6-7.3 | Low.

A-3 160 100 0-5 6. 30-20. 0 0. 05-0. 07 7.4-7. 8 | Low.

A-2 100 AB8-100 20--35 2. 0-6. 30 0. 13-0. 15 6. 1-6. 5 | Low.

A-2 100 95-100 15-25 6. 30-20. 0 0. 09-0. i1 6.6-7.3 | Low.

A-3 90-100 80-100 0-5 6. 30-20. 0 0. 05-0. 07 7.4-7.8 | Low.

A-4 1 95-100 60-100 55-65 0.63-2.0 0. 20-0. 22 7.4-7.8 | Low.

A-4 3 95-100 90-100 50-70 ¢.63-2.0 ¢. 16-0. 19 7.4-7.8 | Low.

A-6 95-100 90-100 35-50 0.63-2.0 0. 15-0. 18 7.47 8 | Lowto
moderate.

A-2 95-100 90-1060 25-35 2. 0-6. 30 0. 11-90. 13 7.4-8.0 | Low.

A-2or A4 5 95-100 900060 25-50 2. 0-6. 30 6. 13-0. 15 5665 | Low

A-2 or A-4 95-100 95-100 30-50 2, 0-6. 30 0.11-0. 15 6.1-7.3 | Low.

A-2 95-100 95-100 15-30 2, 0-6, 30 0. 10-0, 13 5.6-6.0 | Low.

A-86 95-100 90-100 55-70 0. 20-0. 63 0. 15-0. 17 6.6-7.3 | Low to
moderate.

A-4 or A6 90-100 90-100 70-80 ¢. 20-0. 63 0. 16-0. 19 7.4-8.0 | Low to
moderate.

A4 90-100 70-100 60-70 0. 63-2. 0 0. 17-0.22 6.1-6. 3 | Low.

A-6 70-100 60-95 45-75 0. 20-0. 63 0. 15-0. 18 7.47.8] Low ft,z mod-
erate,

A-6 90-95 85-95 60-80 0. 26-0, 63 0. 16-0. 19 7.480 | Low ?; mod-
erate.

A-2 § 160 90-100 15-35 2. 0-6. 30 0. 10-0, 15 6.1-6.5 | Low.

A-2or A4 95100 95-100 25-40 2. 0-6. 30 0.12-0. 14 5.6-6.5 | Low.

A-6 70--85 60~-80 35-50 0.63-2.0 0. 16-0. 18 6.6-7.3 | Low fg mod-
erate.

A-1 or A-3 40-75 35-70 6-5 >20.0 0. 02-0. 04 7.4-8.0 | Low.

A-2 95100 90-95 20-35 2. 0-6. 30 0.11-0. 15 7.4-7.8 | Low.

A-2 or A-6 95-100 90-95 2045 2. 0-6. 30 0. 12-9. 18 7.47.8 Low té’c; mod-
erate.

A-6 90100 85-95 70-80 8. 20-0. 63 0. 14-0. 16 7. 4-8. 0 | Moderate.

A-2 95-100 90-100 20-30 2.0-6. 30 0. 10-0. 12 6, 6-7. 8 | Low.

A-3 95-100 90-100 (-10 6. 30-20. 0 0. 06-0. 08 7.4-7. 8 | Low,

A-8 : 95-100 80-95 70-80 0. 20-0. 63 0.14-0.16 7.4-8.0 | Moderate.




76 SOIL SURVEY

TABLE 6.—FEstimated engineering

Depth to Claesification
seasonal Depth
Soil series and map symbols high water from
table surface ! USDA texture Unified
Feet Inches
Breokston: Bw__________ .. _______________..____. <1 0-13 | Loam_ .. __. ML or CL
1342 | Clay loam._ . _.__________.___ CL
4260 | Loam _____________________.__ ML-CL
Carlisle: Cg_______ .. 0 0-60 | Muck and mucky peat. _.___.__ Pt
Celina: ChB,ChB2_ . ______ . .. ... 2-3 0-15 | Loam___ ____________._.____.. ML or CL
15-30 | Clay leam______._._._.__.____ CL
30-60 f Loams_________._._._.________ ML-CL or
CL
Carescor Cmo_ .. 1-2 -7 | Loam_______________________. ML
7-34 | Sandy loam__________.______._ SM
34-60 | Sandy loam_____________ _____ SM
Cohoctah: Cn_. ... . <1 0-8 Loam __ .. ML
8-60 | Sandy loam________..__.___.__ SM
Colwood: Cs.._ . o o <1 0-19 | oam . __ ... ... ML
19-38 | Sandy clay loam___._.________ 5C

38-60 | Stratified very fine sand, fine ML
sand, and silt loam.

Conover: CtA, CtB..__.____________________________ 1-2 0-13 | Loam_ ... _.__________________ ML or CL
13-36 | Clay loam____________________ CL
36-60 | Loam________________________ MI~CL or
CL
Edwards: Ek.___ .. _____ ... 0 020 | Muck._______ .. Pt
’ 20-42 ) Mart . ______ | ..
*Bel: En__ ... 2-3 €30 | Loam_ . _..___________________. ML
For Landes and Abscota parts, see Landes and 30-60 | Loam_ ________________._..._._. ML
Abscota series.
Fox: FoB, FoC, FoD________ .. . . _______________ 44 0-11 | Sandy loam___ . ___.___..._.._. SM
11-24 | Gravelly loam and gravelly CL
clay loam.
24-36 | Gravelly sandy clay loam______ 8C
36-60 } Gravelly ecarsesand.__________ GP or 8P
Gilford: Gg,Gh___________________________________. <1 0-14 | Sendy loam__________________. SM
14-36 | Sandy loam_____________ _____ SM
36-60 | Fine gravelly sand_____________ SP§1§M or
Gladwin: GmA_________________ __________________ 1-2 022 | Loamy sand._ . _______._____._.. SM
22-32 | Sandy leam___________________ SM
32-60 § Gravellysand_________________ SP-8M or 8P
Glendora: Gn____________________ . <1 0-8 [Sandyloam_ _____________..___ SM
8-18 | Loamy sand __ ______________._ SM
18-60 { Sand_______.________________. SP-SM
Granby: Go._.__________________________ . _____. <1 0-12 | Loamy sand_. __._____________. SM
1260 | Sand __ . ____ .. _____.____.._. sp
Gravel pits: Gp.
Properties variable; onsite investigation needed.
Yoseo: IsA, WA_________________________________. .. 1-2 0-15 | Loamysand__________________ SM
15-27 1 8and________ . __________.__ SP-SM or SP
2760 | Clayloam. _.._...__.___ R CL

8ec footnotes at end of table,
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properties of the soils—Continued
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Classification— Percentage less than 3 inches passing sieve—
Continued Available Shrink-swell
Permeability water Reaction ? potential
capacity
AASHO No. 4 No. 1D No. 200
Inches per hour Imha} pe‘g; fneh »H
of 30
A-4or A-6 95-100 65-100 60-70 0. 63-2. 0 20-9, 22 6.6-7.3 | Low.
A-6 95-100 90-100 70-80 0. 20-0. 63 0.14-0. 18 7.4-7. 8 | Modersate.
A-4or A-6 95-100 85-95 60-75 0. 20-0. 63 0. 15-0. 19 7. 4-8. 0 | Low to mod-
erate.
___________________________________________________________ 2. 0-6. 30 0. 25-0. 50 6. 6-7. 3 | Variable.
A-4or A6 95-100 95100 60-70 0.63-2.0 0. 20-0. 22 6. 1-7. 3 | Low.
—6 95-100 85-95 70-80 0. 20-0. 63 0. 15-0. 19 6. 5-7. 3 | Moderate.
A-4or A-6 95-100 80-95 60-80 0. 209, 63 0 15-0.19 7.4-8 0 | Low to mod-
erate.
A-¢ 100 95-100 55-70 0.63-2.0 0. 16-0. 19 7. 4-7.8 | Low.
A-2 100 90-100 25-35 2.0-6. 30 0.12-0. 14 7.4-7.8 | Low.
A-2 95-100 95-100 20-30 2, -6, 30 0. 10-0. 13 7.4-8.0 | Low.
A4 100 95-100 5565 0.63-2.0 0. 20-0, 22 6.1-6.5 | Low.
A2 95-100 90-100 15-35 2. 0-6. 30 0,12-0. 14 6. 6-7.8 | Low.
A4 100 95-100 60-70 0.63-2.0 0. 16-0. 19 6.6-7. 8 | Low.
A4 95-100 90-100 35-50 0.63-20 0. 15-0. 17 6. 6-7.3 | Low to
moderate.
A4 100 95-100 60-75 0.63-2.0 0, 120, 16 7.4-8.0 | Low.
A-4 or A6 3 95-100 95-100 55-70 0. 63-2, 0 0. 20-0. 22 6.6-7.3 | Low.
A-6 . 95-100 85-95 70-80 0. 20-0, 63 0. 15-0. 19 8. 1-6. 5 | Moderate.
A-4 or A6 95-100 85-95 8080 0. 20-0. 63 0. 15-0. 19 7.4-8.0 | Low to
moderate.
___________________________________________________________ 2, 0-6. 30 0. 25-0. 50 7.4-7. 8 | Variable.
___________________________________________________________ Variable Varisble 7. 4-8. 0 | Variabie.
A4 45-100 90-100 55-T0 ¢.63-2.0 0. 20-0. 22 6.1-7.3 | Low.
A4 160 95-100 60-75 0.63-2.0 0.15-0. 19 7.4-7. 8 | Low.
A-2 or A4 * 95-100 90-100 30-50 2. 0-6. 30 0.13-0. 156 6.1-6.5 | Low.
A—4 or A6 80-95 70-85 55-75 0.63-2.0 0 1490 18 5 6-6.6 | Low to
moderate.
A-§ 80-90 60-85 40-50 0.63-2.0 0. 13-0. 18 7.4-7. 8 | Low to
moderate.
A-lor A-3 35-80 25-75 0-5 >20.0 0. 02-0. 04 7.4-8.0 | Low.
A-2 * 85100 90-100 20-30 2. 0-6. 30 0. 130, 17 6.6-7.3 | Low.
A-2 95-100 90-100 20-35 2, 0-6. 30 0 12-6 14 7.4-7.8 | Low.
A-1or A-3 55-80 45-70 0-10 0. 30-20. 0 0. 02-0. 04 7.4-8.0 | Low.
A-2 95-100 90-100 15-25 6. 30-20. 0 0. 16-0. 12 6.1-6. 5 | Low.
A-2 95-100 75-100 20-35 2. 0-6. 30 0. 12-0, 14 6.6-7.3 | Low.
A-1or A-3 55-80 45-70 0-10 6. 30-20.0 0. 02-0. 04 7.4-8.0 | Low.
A-2 95-100 30-100 15-35 2.0-6. 30 0.13-0. 15 6. 1-6. 5 | Low.
A2 100 100 i0-35 6. 30-20. 0 0. 09~-0. 11 7.4-7. 8 | Low.
A-3 100 95-100 5-10 6. 30-20. 0 0. 05-0. 07 7.4-8.0 | Low.
A2 95100 90~100 15-25 6.30-20. 0 0. 10-0. 12 6.6-7.3 | Low.
A~-3 100 95-100 -5 6. 30-20.0 0, 05-0. 07 7.4-7.8 | Low.
A-2 2 05-100 90-100 15-25 6. 30-20, 0 0. 16-0. 12 5 6-6.0 | Low.
A-3 95-100 95-100 0-10 6. 36-20. 0 0. 06-0. 08 5.6-6.5 | Low.
A-40r A6 95-100 85-100 60-80 0. 20-0. 63 0. 14-0. 18 7. 4-8. ¢ ' Moderate.
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TasLE 6.—FEstimated engineering
Depth to Classification
segsonal Depth
Boil series and map symbols high water from
table surface 1 UBDA texture Unified
Feet Tnches
YTosco, deep variant: Iv____________________________ 1-2 0-32 | Loamy sand__ ... . ___________ 3M
32-44 | Coarse gravelly sandy eclay SC or CL
loam and gravelly loam.
44-50 | Gravelly sand________ _______ SP-8M
50-66 | Loam_ . __________________ ___ ML-CL or
CL
Kendallville: KhB, KhB2, KhC, KhC2.________ . ___ 44 0-12 | Sandy loam.__________________ SM
12-20 | Sandy clay loam______________ 8C
20-33 | Gravelly clay loam____________ CL
33-60 | Loam and clay loam___________ ML-CL or
CL
Kibbie: KnA, KaB______ ______________________ 1-2 0-11 { Loam________________________ ML
11-16 | Fine sandy loam_ _____________ SM
16-26 oam.__. .. _____ CL
26-60 | Siratified silt loam and fine ML
sand.
Landes . .. _ . ______  ______ ... 44 0-60 { Sandyloam______________.____ SM
Mapped only with Eel and Abscota soils.
Lapeer: LmB, tmC2_______________ ____________ 44+ 0-17 | Sandy loam___________________ 8M
17-36 | Sandy clay loam _________ . 8C or CL
36-60 | Bandy loam__.________ _______ SM
Lenawee: bLn______________________________..____ <1 0-14 : Silt loam . ___________________ ML
14-25 | Silty elay loam_.______________ CL
25-60 | Stratified silty elay loam and CL
clay loam with thin layers of
silt loam, sandy loam, and
clay.
Linwood: Llo__..____________ el 0 0-32 | Mucek______._________________ Pt
32-60 | Clayloam.___________________ CL
Locke: LsA, LsB________ _____________________ 1-2 0-16 | Sandyloam_.____________ ____ SM
16-30 | Sandy clay loam________ . ____ sC
30-60 | Sandy loam___________________ SM
Macomb: MaA, MbB___________________ _________ 1-2 0-16 | Sandy loam and loam__________ 8M, %I\g—SC,
or
16-33 | Gravelly sandy elay loam SC or CL
and clay loam.
33-60 | Loam._______.____________ ___ CL
Made land: Md.
Properties variable: onsite investigation needed.
Mancelona: MeA, MeB________ __________ 44 0-20 | Loamysand________ _________ 8M
20-28 | Sandy loam______. ___________ SM
28-60 Gravelly coarsesand__________. GP or SP
Matherton: MmA, MmB, Mn ASMnBe ____________._ 1-2 0-11 | Sandy loam..____________ ______ SM
: 11-19 | Sandy clay loam_ _____________ 8C
19-35 | Gravelly elay loam____________ CL
35-60 | Very gravelly coarse sand_____ _ GP or SP
Menominee: MoB, MoC____________________ 3+ 0-24 | Loamysand_ ____.____________ SM
24-28 | Gravelly sandy clay loam______ 8C
28-60 | Clayloam _____________._____ CL

See footnotes at end of table
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Classification— Percentage less than 3 inches passing sieve—
Continued Available Shrink-sweli
Permeability water Reaction 2 poientigl
capacity
AASHO No. 4 No. 10 No. 200
Inches per hour Inche? pcirl inck pH
OF 20
A-2 95-100 95-100 15-25 6. 30-20. 0 0. 10-0. 12 5.1-7.3 | Low.
A-4 or A-6 70-95 65-100 40-60 0.63-2.0 0. 14-0. 17 7. 4-7. 8 | Low to mod-
erate.
A-3 50-80 45-70 5-10 6. 30-20. 0 0. 02-0. 04 7.4-8.0 | Low.
A-4or A-6 3 90-100 85-100 60-80 0 20-0. 63 0.17-0. 19 7.4-8 0 | Low to mod-
erate.
A-2 95-100 90-100 15-35 2. 0-6. 30 0.13-0. 15 5.6-6.0 | Low.
A-6 95-100 85-100 35-50 0.63-2. 0 0.12-0, i4 6. 1-6. 5 | Low to mod-
erate.
A-§ 70~95 65-95 70-80 0. 20-0. 63 0. 15-0. 19 6. 6-7. 3 | Moderate.
A-4 or A-§ 2 g5-100 90-100 60-80 0. 20-0. 63 0 17-0. 19 7.4-8. 0 | Low to mod-
erate.
A-4 140 90-100 60-80 0.63-2.0 0. 20-0, 22 6. 1-7. 3 1 Low.
A4 100 90-100 35-50 0.63-2.0 0. 15-0, 18 6.6-7. 3 | Low.
A-6 95-100 90-100 6080 0.63-2.0 0. 16-0. 19 6.6-7. 3 | Low to mod-
erate.
A-4 100 96160 55-70 0,63-2.0 0. 17-0. 19 7.4-8. ¢ | Low.
A-2 90-100 90-100 20-35 2. 0-6. 30 0. 10-0. 15 6.1-7. 8 | Low.
A-20r A4 90-95 85-95 30-50 2. 0-6. 30 0. 13-0. 15 5. 6-6,. 0 | Low.
A6 95-100 85-95 40-60 G4, 63-2.0 0. 15-0. 17 6. 1-7.8 | Low to
moderate.
A-2 90-95 80-95 20-35 2.0-6. 30 0. 11-0. 13 7.4-8.0 | Low.
A-4 100 95-100 70-80 0.63-2. 0 0. 20-0. 24 6.6-7.3 | Low.
A-6 or A-7 160 95-100 80-95 C. 20-0. 63 0. 15-0. 18 7. 4-7. 8 | Moderate.
A—6 or A-7 160 95100 80-90 0. 20-0. 63 0. 14-0. 20 7.4-8. 0 | Moderate.
_________________________________________________________ 2.0-6. 30 0. 25-0. 50 6. 1-6. 5 | Variable.
A-6 95-100 90-100 60-80 0.63-2.0 0. 15-0. 17 7. 4-8, 0 | Moderate.
A-2 or A4 95-100 90-100 30-50 2.0-6. 30 0. 12-0. 15 6. 1-6. 5 | Low.
A6 95-100 85-95 35-50 0, 63-2.0 0. 16-0. 18 6. 1-6.5 | Low to
moderate.
A-2 or A-4 90-95 75-95 30-50 2.0-6. 30 0.11-9. 13 7.4-8, 0 | Low.
A-2or A-4 3 95-100 40-100 30-75 0. 63-6. 30 0. 13-0. 19 6. 1-6.5 | Low.
A-2 or A6 70-95 65-95 20-50 {. 20-0. 63 0. 14-0. 19 6. 1-7. 3 | Moderate.
A6 95-100 85-95 60-80 0. 20-0. 63 0. 15-0. 19 7.4-8.0 | Low {o
moderate.
A-2 395-100 85-100 15-25 6, 30-20. 0 . 10-0, 12 5.6-7.3 | Low.
A-2 90-95 60-85 20-35 2. 0-6. 30 0.12-0. 14 6.6-7.3 | Low.
A-If or A-3 20-75 15-75 0-5 >20.¢ 0. 02-0, 04 7.4-8.0 | Low.
A-Z2or A4 395-100 90-100 30-50 2. 0-6. 30 0. 13-0. 15 6.1-6.5 | Low.
A-6 95-100 90-100 35-50 0.63-2.0 0. 16-0. 18 6. 1-6. 5 | Low to moderate.
A-6 8090 70-85 6580 0.63-2.0 Q. 14-0. 18 6.6-7. 3 | Moderate.
A-1 20-75 15-75 0-5 >20.0 0. 02-0, 04 7.4-8.0 | Low.
A-2 100 70-100 15-25 6. 30-20. 0 0. 09-0, 12 5 1-6. 5 | Low.
A-6 3 70-95 80-95 35-50 0. 20-0. 63 0 15-0. 19 7. 4-7. 8 | Low to moderate.
A-6 95-100 85-95 70-85 0, 200, 63 0. 15-0. 19 7. 4-8. 0 i Moderate.



K]0 SOIL SURVEY

TasLe 6.—Estimated engineering

Depth to Classifieation
seasonal Depth
Soil series and map symbols high water from
table surface 1 USDA texture Unified
Feat Inckes
Metamora: MrA, MsA, MsB________________________ 1-2 0-28 | Sandy loam________________._. SM
28-36 | Clay loam____________________ CL
3660 | Logam________________________ ML or CL
Miami: MuB, MuB2, MuC, Mul2, MuD2 MuE2, MvD3_ 44 0-1% | Loam________________________ ML-CLorCL
11-30 | Clay loam______________.______ CL
30-60 | Loam_ ... _________________.___. ML-CL, CL
Mine pits: Mw.
Properties variable; onsite investigation needed.
Newaygo: NyBo. .. 44+ 0-18 | Sandy loam. . _ .. _____________ SM
18-34 | Sandy clay loam and loam..____ SC or CL
) 34-60 | Gravelly coarsesand.__________ GP or 8P
Ottokee: OkA_ . mmmeem—memmo= 2-3 0-50 | Layers of loamy sand and sand__| SMorSP-8M
50-60 | Sand_________________________ )
*Owoszo: OmB, OmC, OmD2_ _____ .. 44 0-30 [ Sandy loam.__________________ SM
For Miami part, see Miami series. 30-38 { Clay loam___________._.._____ CL
38-60 | Loeam_____ _________________-. ML-CL
Plainficld, slightly acid variant: PfB, PfC___________. 4+ 08 | Loamysand__________________ SM
. 860 | Sand____________ . ___ .. __ Sp
Richter: RhA_ e eaeao- 1-2 0-13 Lola.my fine sand and sandy 8M
oam.
13-18 | Loamy sand. ________.________ SM
18-26 | Sandy loam______...__________ SM

26-60 | Stratified sandy loam, loamy SM
sand, and loamy fine sand.

Sebewn: Sd_ ..o e iaeol-o <1 011 | Loam . e aa-- ML
11-30 | Clay loam and gravelly clay CL
loam.
3060 | Very gravelly coarsesand_______ GP or 8P
Shoals: Sh. oo e 1-2 0-14 \ Loam____________ . __ ML
1460 | Loam____ . ________________ ML
Sloan: Se_ o e <1 0-12 | LoAmm . ... oo ML
12-60 | Loam_ __ e aas ML
Spinks: SpA, SpB, SpC, SpD oo oo _-- 4+ 0-8 | Loamysand_______________... sM
820 | Sand._._ .. eeoo- SPS—IS’M or
20-44 | Layers of heavy loamy sand SM or
and sand. SP-8M
4460 | Sand.__ . ... _____. SP-SM or
SP
Tawas: Tao_oa- oo . 0 0-31 | Muck and mucky peat. ____.__. Pt
31-60 | Sand____ .- SP or
SP-SM
Tuseola: TsBo_ _ e 2-3 08 | Loam_____ o oee .- ML
8-34 | Very fine sandy loam or silt ML
loam.
34-60 | Stratified silt loam, very fine ML
sand, and fine sand.
Wallkill: Wa_________ .. <1 0-20 | Loam and elay loam._.______._. ML or CL
2060 | Muek____._ - ___________ Pt

See footnotes at end of table.
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Classification— | Percentage less than 3 inches passing sieve—
Continued Available Shrink-swell
Permeasbility water Reaction 2 potential
capacity
AASHO No. 4 No. 10 No. 200
Taches per hour Imhe.} pe; inck pH
GJ 20N

A2 95-100 90--10¢ 25-35 2. 0-6. 30 0. 13-0. 15 6.1-7. 3 | Low.

A-6 95-100 80-95 65-80 0. 20-0. 63 0. 15-0, 19 6. 6-7. 3 | Moderate.
A-¢ or A6 95-100 80-95 60-80 0. 20-0. 63 6. 150, 19 7.4-8 0 | Low tomoderate.
A-4 395-100 90-100 50-75 0.63-2. 0 0. 20-0. 22 5 6-6.5 | Low.

A-6 95-100 85-95 50-80 . 63-2.0 0. 15-0, 19 5.6-7. 3 | Moderate.
A—4or A-6 90--95 85-95 55-80 0.63-2.0 0. 15-0. 19 7.4-8.0 | Low to moderate.
A-2 or A4 90-100 80-100 25-50 2, 0-6, 30 0. 13-0. 15 6.1-6.5 | Low.

A-B 95-100 70-100 4065 0.63-2,0 0. 16-0. 18 6. 1-7. 3 | Low to moderate.
A-1 25-80 15-75 0-5 6. 30-20. 0 G 02-0. 04 7.4-8.0 | Low.

A-2 or A-3 95-100 90-100 5-25 6. 30-20. 0 0. 06-0. 10 6. 1-7.3 | Low.

A-3 100 40-100 0-5 6. 30-20. 0 0. 65-0. 07 7.4-7.8 | Low.

A-2 35-100 90-95 20-35 2. 0-6. 30 0.12-0. 15 6.1-6.5 | Low.

A-6 80100 95-100 70-80 0. 200, 63 0. 15-0. 19 6. 6-7. 3 | Moderate.
A-4 90-100 80-95 55-80 0. 20-0. 63 0. 15-0. 19 7.4-8.0 | Low to

moderate.

A-2 100 95-100 10-20 6, 30-20.0 0. 10-0. 12 6.1-6.5 | Low.

A-3 160 95-100 0-5 6. 30-20. 0 0. 05-0. 07 6.1-7.8 | Low.

A-2or A4 95-100 906-100 25-50 2.0-6. 30 ¢ 13-0.15 6.6-7. 3 | Low.

A-2 95-100 95-100 15-25 6. 30-20. 0 0. 09-0. 11 6.6-7.3 | Low.

A-2or A-4 95-100 95-100 30-50 2, 0-6. 30 ¢ 13-0.15 7.4-7.8 | Low.

A-4 100 95-100 40-50 2. 0-6. 30 0. 10-0. 14 7.4-8. 0 | Low.

A4 3 95-100 $0-100 60-70 2.0-6. 30 0. 200, 22 6.6-7.3 | Low.

A-6 6095 65-90 55-80 0.63-2.0 0. 14-0. 19 7. 4-7. 8 | Moderate.
A1 3 25-80 15-75 6-5 >20.0 0. 02-0. 04 7.4-8.0 | Low.

A-4 95100 50-100 70-80 0.63-2.0 0.17-0. 22 6.6-7. 8 | Low.

A4 95-100 90-100 55-70 0.63-2.0 0. 15-0. 19 7.4-7. 8 | Low.

A4 95-100 80-100 70-80 0.63-2.0 0. 20-0. 22 6.1-7.3 | Low.

A4 85-100 90-100 60-70 0.63-2.0 0. 17-0. 19 6.6-7.8 | Low.

A-2 i6¢ 95-100 15-25 6. 30-20. 0 0 10-0. 12 6.1-6.5 | Low.

A-3 160 90-100 0-10 6.30-20. 0 0. 06-0. 08 6. 1-6.5 | Low.

A-2 or A-3 160 95-100 5-25 2.0-6. 30 €. 06-0. 11 6.1-6.5 | Low.

A-3 160 95-100 0-10 6. 30-20. 0 0. 05-0. 07 7.4-7.8 | Low
___________________________________________________________ 2. 0-6. 30 0. 25-0. 50 6. 1-7. 3 | Variable.

A-3 45-100 90-100 0-10 6. 30-20. 0 0. 05-0. 07 7.4-8 0 | Low.

A4 95-100 90-100 70-80 0.63-20 0. 20-0, 22 6. 1-6.6 | Low.

A4 95-100 90-100 50-80 0.63-2.0 G 17-9. 21 6.1-7.8 | Low.

A-4 100 95-100 5075 0.63-2.0 0.11-6.13 7.4-8.0 | Low.

A~4or A6 95-100 96-100 60-70 0.63-2.0 0.17-0. 22 6. 1-7. 3 | Low to moderate.

2. 0-6. 30 0. 25-0. 50 7.4-7. 8 | Variable.
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TaBLE 6.—Estimated engineering
Depth to Depth Classification
Boil series and map symbols seasonal from
high water | surface !
table USDA texture Unified
Wasepl: WeA, WeB__._ .. ____ 1-2 0-18 | Sandy loam ... .. . . __.__ SM-SC or
18-27 | Gravelly sandy clay loam______ 8C
27-33 | Sandy loam___________________ SM
33-60 | Fine gravelly coarse sand_______ SP-8M or
SW-8M

!Ina regresentative profile of the goil in Shiawassee County. Variations are common.

? With ¢
marl is violently effervescent,

? Coarse fraction, greater than 3 inches in diameter, is as much as 5 percent in some areas.

e exception of the marl layer in the Edwards soil, all layers that have a pH value of 7.4 to 8.0 are slightly effervescent. The

TapLE 7.—Engineering interpretations for

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils

for referring to other series ihat

Suitability as souree of—

Soil series and map symbols

Topsoil Sand Gravel Road fill
Abseota_ ... . _______._.._ Fair: loamy; moderate | Good: few fine Not suitable__..| Fair: good if soil
Mapped only with Eel and Landes organic-matter layers in some binder is added; fair
solls. content; friable. areas. stability and work-
ability.
Algansee: Ah_.______________________ Fair: loamy; moderate | Fair: some fines__| Not suitable____| Fair: good if soil

Barry, bedrock variant: Bb___________

Belding: BeA___________ ... . _._.__

organic-matter con-
tent; friable.

Ba unit, good: loamy;
high organic-matter
content; friable; poor
drainage. 8¢ unit,
poor: stony.

Good: loamy; mod-
erate organic-matter
content; friable;
poor drainage.

Fair: loamy;
moderate
organic-matter
content: friable.

Not suitable______

Not suitable______

Not suitable_ _____

Not suitable. . __

Not suitable_ . __

Not suitable___.

binder is added; fair
stability and work-
ability; somewhat poor
drainage.

Fair in Ba unit: fair
stability; fair to good
workability; poor
drainage. Bc unit,
poor: stony.

Poor: sandstone bed-
rock at depth of 24 to
40 inches.

Fair: fair stability;
fair to good
workability; low to
moderate shrink-swell
potential; somewhat
poor drainage.




SHIAWASSEE COUNTY, MICHIGAN

properties of the soils—Continued
Classification— Percentage less than 3 inches passing sieve— :
Continued Available Shrink-swell
Permeability water Reaction 2 potential
capacity
AASHO No. 4 No. 10 No. 200
A-2or A-4 ? 90-100 85-95 1540 2. 0-6, 30 0.13-0.15 6.6-7.3 | Low.
A-2o0r A6 3 80-95 70-95 25-50 2. 0-6. 36 0.14-0. 17 6.1-6.5 | Low.
A-2 95-100 70-95 15~-30 2. 0-86. 30 0.12-0. 14 6.6-7. 3 | Low.
A-1 55-80 45-70 5-12 >20.0 0. 02-0. 04 7.4-8.0 | Low.

¥ Sandstone bedroek within 24 to 40 inches of surface.
§ Coarse fraction, greater than 3 inches in diameter, is 5 to 20 percent in some areas.
¢ MnA and MnB units are underlain by loam and clay loam at a depth of 42 to 66 inches.

roadbuilding and community development

in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
appear in the first column of this table]

Boil features affecting—

Limitations for use

Corrosion potential

as sewage-disposal
Foundations for field Unecoated
Highway loeation low buildings Winter grading steel Concrete
conduits conduits
Flood hazard. ________ Good drainage; slight Sandy texture; low Moderate: flood Low_____.. Low.
compressibility; good moisture content; hazard; rapid permea-
shear strength. goad stability on bility; possible con-
thawing. tamination of shallow
water supplies.
Seasonal high water Somewhat poor drain- Sandy texture; seasonal Severe: somewhat poor | Low_______ Low.
table; flood hazard. age; seasonal high high water table; wet drainage; seasonal
water table; slight conditiong hinder high water table;
eompressibility; good operations in some flood hazard; rapid
shear strength. areas; good stability permeability.
on thawing.
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; [ High.._____ Low.
Bc unit is stony. water table; slight water table; wet high water table;
compresgibility ; fair conditions hinder moderate permeabil-
shear strength. operations; fair ity; Be unit, stony.
stability on thawing.
Be unit, stony.
High water table; Poor drainage; high Loamy texture; high Severe; poor drainage; High_ ______ Low.
sandstone bedrock water table; sand- water table; wet high water table;
at depth of 24 to stone bedrock at conditions hinder moderate permeabil-
40 inches. depth of 24 to 40 operations; poor ity; sandstone bed-
inches. stability on thawing; rock at depth of 24
sandstone bedrock at to 40 inches.
depth of 24 to 40
inches.
Seasonal high water Somewhat poor Loamy texture; Severe: somewhat poor | High__.____| Low.
table; low to drainage; seasonal seasonzl high water drainage; seasonal
moderate high water table; low table; wet conditions high table;
shrink-swell to moderate hinder operations in moderately slow
potential. shrink-swell some areas; fair permesbility in
tential; medium to stability on thawing. underlying loamy
igh compressibility; material.
poor to fair shear
strength.
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TABLE 7.—Engineering interpretations for
Suitability as source of—
Soil series and map symbols ‘
Topsoil Sand Gravel Road fill

Berville: Bh___.__._.____ [ Good: leamy; high Not guitable___.._ Not suitable____| Fair: fair stability and
organic-matier workability; low to
content; {riable; moderate ghrink-swell
poor drainage. potential; poor

drainage.

Boyer: BmA, BmB, BmC, BmD, BmE, | Poor: loamy and Good: some Fair; sandy; Good: fair stability;

BoB. BraA, BrB, BrC, BrD. sandy; some hilly fines and some fines. good workability;
areas; BoB unit, gravel. Bo B unit, poor:
stony; low stony.
organic-matter
content; friable.

Breckenridge: Bt_.._ _._._. e Good: leamy; high Not suitable______ Not suitable____| Fair: fair stability and
organic-matter workability; low to
content; friable; moderate shrink-swell
poor drainage. potential; poor

drainage.

Brevort: Bv_____ .. __ Poor: sandy; high or- Not suitable______ Not suitable____| Fair: fair stability and
ganic-matter content; workebility; low to
friable; poor drainage. moderate shrink-swell

potential; poor
drainage.

Brookston: Bw_______________._.___. Good: loamy; high Not suitable. - ___ Not suitable____| Fair: {)OOI' to fair
organie-matier con- stability; fair work-
tent; friable; poor ability; low to mod-
drainage. erate shrink-swell

potential; poor
drainage.

Carlisle: Cg________________________. Poor: organic material; i Not suitable_.____ Not suitable.__.| Not suitable: organie
fair to good if mixzed material; very poor
with mineral material; drainage.
friable; very poor
drainage.

Celina: ChB,ChB2______________.___ Fair in ChB: loamy; Not suitable______ Not suitable____| Fair: poor to fair
moderate organic- stability; fair work-
matter content; ability ; low to moderate
friable. ChB2 unmit, shrink-swell potential.
poor; moderately
eroded.

Ceresco: Cm________ .. Poor: loamy; moderate | Not suitable._____ Not suitable....| Fair: good stability;
organic-matter con- fair workability; some-
tent; thin, less than 8 what poor drainage.
inches; very friable.
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Soil features affecting—

Limitations for use

Corrosion potential

as sewage-disposal i
Foundations for field Uncoated
Highway location low buildings Winter grading steel Conerete
conduits eonduits
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High___ ___ Low.
low to moderate water table; low water table; wet high water table;
ghrink-swell to moderate conditions hinder moderately slow
potential. ghrink-swell operations; poor perineability,
potential; medium to stability on thawing. ‘
high eompressibility;
poor to fair shear
strength.
Cuts and fills needed Good drainage; slight Loamy and sandy Slight on 0 to 12 Low._._.____ Low.
in some areas; BoB compressibility; good texture; low moisture percent slopes:
unit, stony. shear strength. content; good moderately rapid
stability on thawing; permeability ; possible
B¢ B unit, stony. contamination of
shallow water
supplies. Moderate
on 12 to 18 percent
slopes: installation
and operations of
disposal fields are
diffieult on slopes of
more than 12 percent.
Severe on BoB unit:
stones hinder
installation.
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High_______ Low.
low to moderate water table; water table; wet high water table;
shrink-swell maoderate conditions hinder moderately slow
potential. shrink-swell operations; fair permeability in
potential; medium to stability on thawing. underlying loamy
high compressibility; material.
poor to fair shear
atrength.
High water table; low | Poor drainage; high Loamy texture; high Severe: poor drainage; High_______ Low.
to moderate shrink- waber table; moderate water table; wet con- high water table;
swell potential. shrink-swell potential; ditions hinder opera- moderately slow per-
medium to high com- tions; fair stability meability in under-
pressibility; peor to on thawing. lying loamy maderial.
fair shear strength.
High water table; poor | Poor drainage; high Loamy texture; high Severe: poor drainage; High_..____ Tow.
to fair stability; low water table; low to water table; wet high water table;
to moderate shrink- moderate shrink-swell conditions hinder moderately slow per-
swell potential. potential; medium to operations; poor sta- meability.
high eompressibility; bility on thawing.
poor to fair shear
strength.
High water table; poor | Very poor drainage; high | Organic material; high Severe: very poor High. ______ Moderate.
stability; organic water table; high water table; wet con- drainage; high water
material must be compressibility; poor ditions hinder opera- table; moderately
removed. shear strength; poor tions; very poor sta- rapid permeability;
stability. bility on thawing. unstable organic
material.
Poor to fair stability; Moderately good drain- Loamy texture; fair Moderate to severe: Moderate._.| Low.
low to moderate age; low to moderate stability on thawing. seep areas and wet
shrink-swell shrink-swell potential; depressions; mod-
potential. medium to high com- erately slow permea-
pressibility; poor to bility.
fair shear strength.
Beasonal high water Somewhat poor drainage; | Loamy texture; seasonal | Severe: somewhat poor | Moderate...| Low.
table; flood hazard. seasonal high water high water table: wet drainage; seasonal
table; slight com- conditions hinder high water table;
pressibility ; fair shear operations; fair sta- moderately rapid
strength. bility on thawing. Ee:m?bility ; ood
zard,
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TaBLE 7.—Engineering interpretations for

Soil series and map symbols

Suitability as source of—

Topsoil Sand Gravel Road fill

Cohoetah: Cn___________.__.___._.__. Fair: loamy; high Not suitable______ Not suitable_.__.| Fair: good stability;
organic-matter fair workability; poor
content; friable; poor drainage.
drainage.

Colwood: Cs______ . . ____.______ Good: loamy; high Not snitable______ Not suitable_ ___j Poor: poor stability;
organie-matter fair workability; high
content; friable; susceptibility to frost
poor drainage. action; low to

moderate shrink-zwell
potential; poor
drainage.

Conover: CtA, CtB__..____._.___. . ___ Fair: loamy; moderate | Not suitable____._| Not suitable____| Fair: poor to fair
organic-matter stability; fair
content; friable. workability; low to

moderate shrink-swell
potential; somewhat
poor drainage.

Bdwards: Ek___.____________________ Poor: organiec material. | Not suitable______ Not suitable____| Not suitable: organic
Fair to good # mixed material and marl;
with mineral material; very poor drainage.
friable; very poor
drainage.

*Bel: En-. .. ______. Fair: loamy; moderate | Not suitable______ Not suitable____| Poor: poor stability;

For Landes and Abacota parts, see organic-matter fair workability; high
Landes and Abscota series. content; friable. susceptibility to
frost action.

¥Fox: FoB, FoC, FoD_________________ Fair: loamy; moderate | Fair: some fines | Fair to good: Good: stability and
organie-matter con- and gravel. gandy; some workability; cobble-
tent; frisble; hilly in fines. stones in some areas.
some areas and
cobblestones in those
areas.

Gilford: Gg, Gh____..________________ Fair in Gg: loamy; Good: some Fair: sandy; Fair in Gg: fair
high organic-matter fines and some fines. stability and work-
content; friable; poor gravel. ahility; cobblestones
drainage; cobblestones in some areas; poor
in some areas. Gh unit, drainage. Gh unit,
poor: stony. poor: stony.

Gladwin: GmA_.__________________._ Poor: sandy; low Good: some Fair: sandy; Fair: fair stability
organic-matter con- fines and some fines. and workability;
tent; very friable. gravel. somewhat poor

drainage.
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Boil features affecting—

Limitations for use
as sewage-digposal

Corrosion potential

Foundations for field Uncoated
Highway location low buildings Winter grading steel Concrete
conduits conduits
High water table; Poor drainage; bigh Loamy texture; high Severe: poor drainage; | Moderate.._| Low.
ood hazard. water table; slight water table; wet high water table; flood
compressibility ; fair conditions hinder hazard; moderately
shear strength. operations; fair rapid permesability.
stability on thawing.
High water table, Poor drainage; high Loamy texture; high Bevere: poor drainage; | High_______ Low.
poor stability; high water table; medium water table; wet high water table;
susceptibility to compreasibility; poor conditions hinder moderate
frost action. shear strength; high operations; poor permeability ; fine soil
suseceptibility to stability on thawing,. material clogs tile
frost action. in places.
Seasonal high water Somewhat poor Loamy texture; Severe: somewhat poor | High_______ Low.
table; poor to fair drainage; seasonal seasonal high water drainage; seasonal
stability; low to high water table; low table; fair stability high water table;
moderate to moderate on thawing. moderately slow
shrink-gwell shrink-swell permesbility.
potential. potential; medium
compressibility; low to
meoderate shear
strength.
High water table; Very poor drainage; Organic material and Severe: very poor High ______ Low.
poor stability; high water table; marl; high water drainage; high water
organic material high compressibility; table; wet conditions table; moderately
and marl must be poor shear strength; hinder operations; rapid permeability
removed. poor stability. very poor stability in organic material;
on thawing. variable permesbility
in mar}; unstable
organic material.
Poor stability; high Moderately good Loamy texture; poor Moderate: fiood Low____... Low.
susceptibility to drainage; medium stability on thawing, hazard; moderate
frost action. compressibility ; poor permeability.
shear strength.
Cuts snd flls needed Good drainage; slight Loamy texture; good Slight on 2 to 12 per- Lowo...._. Low.
in some areas; compressibility ; good stability on thawing; cent slopes: moderate
eobblestones in shear strength. cobblestones in some permeability ; pos-
s0me areas. areas. sible contamination
of shallow water
supplies. Moderate
on 12 to 18 percent
siopes: installation and
operation of disposal
fields are difficult on
slopes of more than
12 percent.
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High_______| Low.
cobblestones in water table; slight water table; wet high water table;
some areag; Gh compressibility; good conditions hinder maoderately rapid
unit is stony. shear strengih. operations; fair permesbility; Gh
stability on thawing; unit is steny.
cobblestones in
some areas; Gh unit
is stony.
Seasonal high water Somewhat poor drainage; | Sandy texture; seasonal Severe: somewhat poor | Moderate___| Low.

table.

seasonal high water
table; slight com-
pressibility; good
shear strength.

high water table;
fair stability on
thawing.

drainage; seasonal
high water table;
moderately rapid
permeability.
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TasLE 7.—Engineering interpretations for

Soil series and map symbols

Suitability as source of —

Topsoil Sand Gravel Road ill

Glendora: Gno.__ .. . _______ Poor: loamy; mod- Fair: some Not suitable_ ___| Fair: fair stability
erate organic-matier fines. and workability; poor
content; very friable; drainage.
poor drainage.

Granby: GO oo Poor: sandy; high Good. oo . Not suitable_ ___| Fair: poor to fair
organic-matter con- stability; fair work-
tent; very friable; ability; poor drainage.
poor drainage,

Gravel pits: Gp.

Properties variable; onsite investiga-
tion needed.
Tosco: IsA, WAL ___________. Poor: sandy; low Fair: limited Not suitable_.__| IsA unit, fair: fair

Tosco, deep variant: W____________...

Kendallville: KhB, KhB2, KhC, KhC2_.

Kibbie: KnA, KnB_. . ___________

Landes _______________ ...
Mapped only with Eel and Abscota
soils.

Lapeer: LmB, LmC2_________________

organie-matter
content; very friable;
cobbleatones in some
areas. [tA unitis
stony.

Poor: sandy; low
organic-matter
content; very friable.

Fair in KhB and KhC:
loamy; moderate
organic-matter
content; friable; KhB2
and KhC2 units, poor:
moderately eroded.

Good: loamy;
moderate
organic-matter
content; friable.

Poor: loamy;
moderate
organic-matter
content; friable; thin,
less than 8 inches.

Fair in LmB: loamy;
moderate organic-
matter content;
friable. LmC2 unit,
poor; moderately
eroded.

source of sandy
material to a
depth ranging
from 18 to0 42
inches.

Fair: limited Not suitable_ ___
source of sandy
material to a
depth ranging
from 18 to 42
inches.

Not suitable_ __.._ Not suitable____

Not suiteble______| Not suitable____

Not suitable______ Not suitable____

Not suitable Not suitable_. _.

stability and
workability; low to
moderate shrink-swell
potential; somewhat
poor drainage;
cobblestones in some
areas. ItA unit, poor:
stony.

Fair: fair stability and
workability; low to
moderate shrink-swell
potential; somewhat
poor drainage.

Good: fair stability;
good workability; low
to moderate
ghrink.swell potential.

Poor: poor stability;
fair workability; high
gusceptibility to frost
action; somewhat
poor drainage.

Fair: fair stability
and workability.

Fair: fair stability;
fair to good
workability.
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Seil features affecting—

Limitations for use
as sewage-disposal

Corrosion potential

Foundations for field Uncoated
Highway loeation low buildings Winter grading steel Concrete
conduits conduits
High water tabie; Poor drainage; high Loamy texture; high Severe: poor drainage; High ______ Low.
flood hazard. water table; slight water table; wet high water table;
compressibility ; fair conditions hinder flood hazard; rapid
to goed shear operations; fair permeability.
strength. stability on thawing.
High water table; Poor drainage; high Sandy texture; high Severe: poor drainage; High _._._. Low.
loose sand hinders water table; slight water table; wet high water table;
operations in many compressibility ; good conditions hinder rapid permeability.
areas. shear strength. operations; fair
stability on thawing.
Seasonal high water Somewhat poor Sandy texture; Severe: somewhat poor | High ______ Low.
table; low to drainage; seasonal seasonal high water drainage; sersonal
moderate high water table; table; wet conditions high water table;
shrink-swell moderate hinder operations; fair rapid permeability in
potential; itA unit shrink-swell stability on thawing. sandy subsoil;
is stony. potential; fair shear moderately slow
strength. permeability in lower
part of loamy subsoil
and underlying
material; stones
hinder instaliation
on ItA umit.
Seasonal high water Somewhat poor Sandy texture; Severe: somewhat High.______ Low.
table; low to drainage; seasonal seasonal high water poor drainage;
moderate high water table; low table; wet conditions seasonal high water
shrink-swell to moderate hinder operations; fair table; rapi
potential. shrink-swell stability on thawing. permeability in upper
potential; slight to part of sandy subseil;
medium moderately siow
compressibility; poor permesbility in lower
to fair shear strength. loamy subsoil.
Cuts and fills needed Good drainage; low Lozmy texture; good Moderate to severe: Low_.__.-. Low.
in a few areas; low to moderate stability on thawing. seep areas and wet
to moderate shrink-awell depressions in some
shrink-swell potential; medium areas; moderate
potential, compressibility; fair permeability and
shear atrength. moderately slow
permeability.
Seasonal high water Somewhat poor Loamy texture; Severe: somewhat poor | Moderate___| Low.
table; poor drainage; seasonsl seasonal high water drainage; seasonal
stabifity; high high water table; table; poor stability high water table;
susceptibility to medium on thawing. moderate
frost action. compressibility; poor permeability; fine soil
shear strength; high material clogs tile
susceptibility to lines in places.
frost action.
Flood hagard_________ Good drainage; slight Loamy texture; good Moderate: flood Loew____.__ Low.
compressibility; fair stability on thawing. hazard; moderately
shear strength. rapid permeability.
Cuts and fills needed Good drainage; slight Loamy texture; good Slight: moderate per- Low____._. Low.
in a few areas. compressibility ; fair stability on thawing. meability.

shear strength.
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TasLe 7.—Engineering interpretations for

Soil series and map symbols

Buitability as source of—

Topsoil Sand Gravel Road fill
Lenawee: Len___________________.____ Good: leamy; high Not suitable . _____ Not suitable_.__j Poor: poor to fair
organic-matter stability and work-
content; friable; ability; high
poor drainage. susceptibility to
frost action; moderate
shrink-swell potential;
poor drainage.
Linwood: fto__________________.______ Poor; organic material; | Not suitable. __, __ Not suitable____| Not suitable for upper

Made land: Md.
Properties variable; onsite
investigation needed.

Mancelona: MeA, MeB. ____._._.____
Matherton: MmA, MmB, MnA, MnB__
Menominee: MoB, MoC..____________
Metamora: MrA, MsA, MsB_ ________

fair to good if mixed
with mineral material;
frisble; very poor
drainage.

Fair: loamy; moderate
organic-matter
content; friable.

Fair to good: loamy;
moderate organic-
matfer content;
friable.

Poor: sandy; low
organic-matter
content; very friable.

Fair: loamy; moderate
organic-matter
content; friable.

Poor: sandy; low
organic-matter
content; very friable.

Poor to fair: sandy and
loamy; moderate
organie-matter
content; friable.

Not suitable_ ____. Not suitable____

Not suitable____

Not suitable_.____

Good: sandy;
some fines.

Good: some fines
and gravel.

Fair for under- Fair for under-
lying mater- lying mater-
ial; some ial; sandy.
gravel.

Fair: limited Not suitable___.

source of sandy
mafterial to a
depth ranging
from 18 to 42
inches.

Not. suitable._____ Not suitable. ___

organic layers: poor
stability; high com-
presgibility. Fair for
underiying loamy
material: fair sta-
bility and work-
ability; moderate
ghrink-swell potential;
very poor drainage.

Fair: fair stability;
fair to good
workability; somewbat
poor drainage.

Fajr; fair sta.bilit{ H
fair to good work-
ability; low to
moderate shrink-swell
potential; somewhat
poor drainage.

Good: fair stability;
fair to good work-
ability.

Fair: fair stability; low
to moderate shrink-
swell potential; some-
what poor drainage.

Fair: fair stability and
workability; low to
moderate shrink-swell
potential.

Fair: poor to fair stabil-
ity; fair workability;
low to moderate
shrink-swell potential;
somewhat poor
drainage.
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Soil features affecting—

Highway location

Foundations for
low buildings

Winter grading

Limitations for use
a3 sewage-disposal
field

Corrosion potential

Uncoated
steel
conduits

Concrete
conduits

High water table;
poor to fair
stability; high sus-
ceptibility to frost
action; moderate
shrink-aswell
potential,

High water table;
poor stability;
organic material
must be removed.

Seasonal high water
table.

Seasonal high water
table; low to
moderate shrink-
swell potential.

No unfavorable fea-
tures.

Seasons) high water
table; low to mod-
erate shrink-swell
potential.

Cuts and fills needed
in a few areas; low
to moderate shrink-
swell potential.

Seasonal high water
table; low to
moderate shrink-
swell potential.

Poor drainage; high
water tab%e mod-
erate shrink-swell
potential; medium
to high eompressibil-
ity; poor to fair
shear strength; high
susceptibility to
frost aetion.

Very poor drainage;
high water table;
moderate shrink-
swell potential;
medium compressibil-
ity; fair shear
strength.

Somewhat poor drainage;
seasonsal high water
table; slight com-
pressibility ; fair
shear strength.

Somewhat Elor drainage;
seasonal high water
table; low to mod-
erate shrink-swell
potential; medium
compressibility ;
fair shear strength.

Good drainage; slight
compressibility; good
shear strength.

Somewhat poor drainage;
sessonal high water
table; slight com-
pressibility; good
shear strength.

Good drainage; mod-
erate shrink-swell
potential; medium
compressibility;
fair shear strength.

Somewhat glor drainage;
seasonal high water
table; low to mod-
erate shrink-swell
potential; medium
compressibility; poor
to fair shear strength.

Loamy texture; high
water table; wet
conditions hinder
operations; poor
stability on thawing.

Organic maiterial; high
water table; wet
conditions hinder
operations; very
poor stability on
thawing.

Loamy texture; seasonal
high water table;
wet conditions hinder
operations; fair
stability on thawing.

Loamy texture; seasonal
high water table;
wet conditions hinder
operations; fair
siability on thawing.

Sandy texture; low
moisture content; good
stability on thawing.

Loamy texture; seasonal
high water table;
fair stability on
thawing.

Sandy texture; poor
gtability on thawing.

Sandy and loamy tex-
ture; seasonal high
water table; wet
conditions hinder
operations; fair stabil-
ity on thawing.

Severe: poor drainage;
high water table;
moderately slow per-
meability.

Severe: very poor
drainage; high water
table; moderately
rapid permesability
in organic material;
moderate permeabil-
ity in underlying
material; unstable
organic material.

Severe: somewhat poor
drainage; seasonal
high water table;
moderate permeability.

Severe: somewhat poor
drainage; seagonal
high water table;
moderately slow per-
meshility.

Shght moderately rap-
{)ermea.b ity; pos-

nb contamination of

shallow water supplies.

Severe: somewhat poor
drainage; sessonsl
high water table;
moderate permeability
in subsoil; very rapid
permesability in under-
lying material.

Severe: moderately slow
permeability in loamy
subsoil and underlying
material.

Severe: somewhat poor
drainage; seagsonal
high water table;
moderately rapid
permeability in upper
subsoil; moderately
siow permesbility in
lower part of subsoil
and underlying
material.

Moderate___

Moderate._ . _

Moderate_ _.

Low.

Low.

Low.

Low.
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Suitability as source of—

Soil series and map symbols

Topsoil Sand Gravel Road fill

Miami: MuB, MuB2, MuC, MuC2, MuB and MuC units, Not suitable______ Not suitable____| Fair: poor to fair

MuD2, MuE2, MvD3. fair: loamy; moderate stability; fair work-
organic-matter ability; low to moderate
content; friable. All ghrink-swell potential.
other units, poor:
moderately and
severely eroded, hilly
{0 steep.

Mine pits: Mw.

Properties variable; onsite investiga-
tion needed.

Newaygo: NyB.___________ . _________ Fair: leamy; moderate | Fair: some fines | Fair to good: Good: good stability
organic-matier and gravel. sandy; some and workability.
content; friable. fines.

Ottokee: OkA_______________________ Poor: sandy; low Good: some Not suitable____| Fair; fair stability
organic-matter fines. and workability.
content; very friable.

*Owoszo: OmB, OmC,OmD2___.__.___ Fair in OmB and OmC: Not suitable. _____ Not sunitable. - _| Fair: poor to fair

For Miami part, see Miami series.

loamy; moderate
organic-matter
content; friable.
OmD2 unit, poor:
moderately eroded;
hilly.

gtability; fair
workability; low to
moderate shrink-swell
potential.

Plainfield, slightly acid variant: PfB, | Poor: sandy; low Good___ ... _.__. Not suitable____| Fair; fair stability
PfC. organic-matter and workability.
content; very friable.

Richter: RhA__ . __ .. _______________ Poor: sandy; low Not suitable__ __ Not suitable____| Fair: fair stability
organic-matter and workability;
content; friable. somewhat poor

drainage.

Sebewa: Sd______.__________________ Good: loamy; high Fair for under- Fair to good for | Fair: fair stability;
organic-matter lying material; underlying fair to good work-
content; friable; some gravel. material; ability; poor drainage.
poor drainage. sandy.
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Soil features afecting—

Limitations for use
as sewage-disposal

Corrosion potential

water table; slight
compressibility;
good shear sirength.

water table; wet
corditions hinder
operations; poor to
fair stability on
thawing.

high water table;
moderate permeability
in subsoil; very

rapid permeability

in the underlying
material.

Foundations for field Uncoated
Highway location low buildings Winter grading steel Concrete
conduits conduits
Cuts and fills needed Good drainage; low to Loamy texture; fair Slight on 2 to 12 percent | Moderate_ ..} Low.
in many areas; low moderate shrink-swell atability on thawing. slopes: moderate
to moderate shrink- potential; medium to permeability; seep
swell potential. high compressibility; areas and wet de-
poor to fair shear pressions. Moderate
atrength. on 12 to 18 percent
slopes. Severe on 18 to
25 percent slopes: in-
stallation and opera-
tion of disposal fields
are difficult on slopes
of more than 12
percent.
No unfavorable Good drainage; slight Loamy texture; low Slight: moderate Low____.___ Low,
features. compressibility; good moigture content; permeability in
shear strength. good stability on subseil; rapid
thawing. permesbility in
underlying material;
posgible contamination
of shallow water
supplies.
Loose sand hinders Moderately good Sandy texture; low Slight: rapid Low____.__ Low.
operations. drainage; slight moisture content; permeability;
compressibility ; good good stability on possible contamination
shear strength. thawing. of shallow water
supplies.
Cuts and fills needed Good drainage; low to Loamy texture; fair Moderate to severe: Moderate_._| Low.
in many areas; low moderate shrink-swell stability on thawing. moderately rapid
to moderate potential; medium to permeability in upper
shrink-swell high compressibility; part of subsoil;
potential. poor to {air shear moderately slow
strength. permesbility in lower
part of subseil and in
underlying material;
ingtallation and
operation of disposal
fields are diffieult on
slopes of more than
12 percent.
Looese sand hinders Good drainage; slight Sandy texture; low Slight: rapid Low_______ Moderate.
operations. compresgibility; good moisture content; permesability;
shear strength. good stability on possible contamination
thawing. of shallow water
supplies.
Seaaonal high water Somewhat poor drainage; | Sandy texture; seasonal Severe: somewhat poor | Moderate.__j Low.
table. sessonal high water high water table; wet drainage; seasonal
table; slight com- conditions hinder high water table;
preasibility; fair operations; poor to moderately rapid
shear strength. fair stability on permeabibty.
thawing.
High water table._____ Poor drainage; high Loamy texture; high Severe: poor drainage; | High....___ Low.
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Topsoil Sand Gravel Road fill

Shoals: Sh_____________ .. ___________ Good: loamy; mod-~ Not suitable_ _____ Not guitable____; Poor: poor stability;
erate organic-matter fair workability;
content; friable. high susceptibility to

frost action; some-
what poor drainage.

Sloan: Sn .. e ____. Good: loamy; high Not suitable__ ____ Not suitable____| Poor: poor stability;
organic-matier fair workability; high
eontent; friable; susceptibility to
poor drainage. frost action; poor

drainage.

Spinks: SpA, $pB, SpC, SpD______.___ Poor: sandy; low Good: some Not suitable_.__| Fair: fair stability
organic-matter fines. and workability.
content; very friable;
hilly in some aress.

Tawas: Ta._.______ ... Poor: organic mate- Fair: sandy Not suitable. ___| No t suitable for upper

Tuseola: TsB_________________._.____
Wallkill: Wa___________ . ___
Wasepi: WeA, WeB_______________...

rial. Fair to good
if mixed with min-
eral material;
friable; very poor
drainage.

Fair: loamy; mod-
erate organic-matter
content; friable.

Good: loamy; high
orgenic-matter
content; friable; very
poor drainage.

Fair: loamy; mod-
erate organic-matter
content; friable;
cobblestones in some
&Teas.

material at a
depth ranging
from 12 to 42
inches; organic
material hinders
excavation.

Not suitable Not suitable_ ___

Not suitable__ . ___ Not suitable__ __
Fair: some fines { Fair: sandy;
and gravel. some fines,

organic layers:

Door stability; high
co mpressibility.

F air for underlyintg

s andy material: fair
stability and work-
ability; very poor
drainage.

Poor: poor stabil-
ity : fair workability;
high susceptibility to
frost action; erodible.

Poor in upper 10 to
40 inches: poor
stability; fair work-
ability ; low to mad-
erate shrink-swell
potential; very poor
drainage. Not suitable
below a depth of 10 to

40 inches: organic
material.
Fair: fair stability and

workability ; somewhat
poor drainage; eohble-
stones in some areas.
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Soil features affecting— Corrosion potential
Limitations for use
Foundations for ag sewage-disposal Uncoated Concrete
Highway location low buildings Winter grading field steel conduits
conduits
Seasonal high water Somewhat poor drainage; | Loamy texture; seasonal | Severe: somewhat poor | High_______ Low.
table; flood hazard; seescnal high water high water table; wet drainage; seasonal
poor stability; high table; medium com- conditions hinder high water table;
susceptibility to pressibility; poor operations; poor flocd hazard;
frost action. shear strength; high stability on thawing. moderate permeabil-
susceptibility to frost ity.
action.
High water table; Poor drainage; high Loamy texture; high Severe: poor drainage; High...___. Low.
ood hazard; water table; medium water table; wet high water table;
or stability; compressibility ; poor conditions hinder flood hazard;
igh susceptibility shear strength; high operations; poor moderate permeability.
o frost action. susceptibility to frost stability on thawing.
action.
Loose sand hinders Good drainage; slight Sandy texture; low Siight on 0 to 12 per- Low._____._i Low.
operations. compressibility ; fair moisture content; cent slopes: mod-
to good shear good stability on erately rapid per-
atrength. thawing. mesbility; possible
confamination of
shallow water supplies.
Moderate on 12 to 18
percent slopes:
installation and
operation of disposal
fields are difficult
on slopes of more
than 12 percent.
High water table; Very goor drainage; Organic material; high Severe: very poor High.______ Low.
poor stability; high water table; water table; wet con- drainage; high water
organic material slight eompressibil- ditions hinder opera- table; moderately
must be removed. ity; fair to good tions; poor stability rapid permeability;
shear strength. on thawing. unstable organic
material.
Poor stability; bigh Moderately good drain- | Loamy texture; poor Slight to moderate: Moderate___{ Low.
suscepiibility to age; medium compres- stability on thawing. moderate permeability;
frost action; sibility ; poor shear fine soil material;
erodible. atrength; high clogs tile in places.
susceptibility to
frost action.
High water table; Very poor drainage; Loamy texture; high Severe: very poor High_..____j Low.
poor stability; high water table; water table; wet con- drainage; high water
underlying organic high compressibility; ditions hinder opera- table; moderate per-
material must be poor shear strength; tions; poor stability meability in subsoil;
removed. poor stability. on thawing. moderately rapid per-
meability in underly-
ing organi¢c material;
orgsanic material is
unstable.
Seasonal high water Somewhat Ei)or drainage; | Loamy texture; seasonal | Severe: somewhat poor | Moderate._.| Low.
table; eobblestones seasonsl high water high water table; fair drainage; seasonal
in some areas. tabie; slight eompres- stability on thawing. high water table;
sibility ; fair to good moderately rapid
shear strength. permeability.
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[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in

for referring to other series that

Soil series and map symbols

Soil features affecting—

Agricultural drainage

Irrigation

Belding: BeA____ . _______ ...
Berville: Bh___ .. _._____ . ______
Boyer: BmA, BmB, BmC, BmD, BmE, BoB, BrA,

BrB, BrC, BrD.

Brevort: Bv.._.____________ e e e e
Brookston: Bw._____________ . _______
Carlisle: Cg._..____ e ___

Good drainage; rapid permeability;
flood hazard.

Somewhat poor drainage; seasonal
high water table; rapid permea-
bility ; flood hazard.

Poor drainage; high water table;
moderate permesbility; wet
depressions in some areas; stones
in Bc unit.

Poor drainage; high water table;
sandstone bedrock at depth of 24
to 40 inches; moderately rapid
permeability above bedrock; wet
depressions in some areas.

Somewhat poor drainage; seasonal
high water table; moderately rapid
permeability in upper part of sub-
soil, moderately slow permeability
in lower part of subsoll and in
underlying material.

Poor drainage; high water table;
moderately slow permeability; wet
depressions in some areas.

Good drainage; moderately rapid
permeability.

Poor drainage; high water table;
moderately rapid permeability in
subeoil, moderately slow perme-
ability in underlying material.

Poor drainage; high water table;
rapid permesbility in subsoil,
moderately slow permeability in
underlying material; wet depres-
sions in some areas; ditchbanks
unstable,

Poor drainage; high water table;
moderately slow permeability;
wet depressions in some areas.

Very poor drainage; high water
table; moderately rapid perme-
ability ; organic material is subject
to subsidence i overdrained;
controlled water table desirable.

Low available water capacity;
moderately rapid water intake rate.

Low available water capacity;
seasonal high water table; moder-
ately rapid water intake rate;
somewhsat poor drainage.

Moderate available water capacity;
moderate water intake rate; poor
drainage; stones in Bc unit.

Low available water capacity;
moderately rapid water intake rate;
poor drainage; sandstone bedrock
at depth of 24 to 40 inches.

Moderate available water capacity;
moderately rapid water intake rate;
somewhat poor drainage.

High available water capacity;
moderate to slow water intake
rate; poor drainage.

Low available water capacity;
moderately rapid water intake
rate; sloping soils subject to runoff
and erosion; cobblestones in some
areas; stones in BoB unit.

Moderate available water capacity;
moderately rapid water intake
rate; poor drainage.

Low to moderate available water
capacity; rapid water intake rate;
poor drainage.

High available water eapacity;
moderate water infake rate; poor
drainage.

Very high available water eapacity;
rapid water intake rate; poor
drainage; hazard of soil blowing.
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such mapping units may have different properties and limitations, and for this reason it i3 necessary to follow carefully the instruetions
appear in the first column of this table]

Boil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir area

Embankment

Not needed: nearly level_____
Not needed: nearly level_____
Not needed: nesrly level __..
Not needed: nearly level _._.
Not needed: mnearly level_ ____
Not needed: nearly level.._ __
Slopes of & to 25 percent;

alopes too steep and irregu-
lar in many areas; runoff
and erosion hazards;
cobblestones in some areas;
stones in BoB unit; cuts
expose gravelly sand in
places.

Not needed: nearly level ____
Not needed: nearly level... ..
Not needed: nearly level ...

Not needed: nearly level

Not seeded: nearly level______
Not needed: nearly level. _____
Not needed: nearly level______
Not needed: nearly level _____

Seasonal high water table

Not needed: nearlylevel______

Low available water capacity;
low nsatural fertility; diffieult
to vegetate if deep cuts
expose gravelly sand;
medium to rapid runoff in
MAany areas.

Not needed: nearly level._____

Not needed: nearly level.  _.__
Not needed: mnearly level______
Not needed: nearlylevel..___.

Rapid seepage rate; too sandy
and porous to hold water
unless seal blanket is used;
flood hazard.

Seasonal high water table;
rapid seepage rate; too gandy
and porous to hold water
unless seal blanket is used;
fiood hazard.

High water table; moderate
seepage rate; stones in Be
unit. .

High water table; moderate to
rapid seepage rate; sandstone
bedrock at depth of 24 to 40
inches; eobblestones.

Seasonal high water table;
moderate to rapid seepage
rate.

High water table; slow to
moderate seepage rate.

Moderate seepage rate in
subsoil; rapid seepage rate in
the underlying material;
seal blanket required if
underlying material is
exposed.

High water table; moderate
seepage rate; suited for pit-
type ponds.

High water table; rapid seepage
rate in upper part of sandy
material, slow seepage rate
in lower part of loamy
masterial ; suited for pit-type
ponds.

High water table; moderate to
slow seepage rate.

High water table; rapid seepage
rate; unstable organic
material; flotation hazard.

Fair stability and compaction
characteristics; rapid geepage
rate; piping hazard.

Fair stability and eompaction
characteristics; rapid seepage
rate; piping hazard.

Fair to good stability and
compaction eharacteristies;
moderate seepage rate;
piping hazard; stones in Bc
unit.

Sandstone bedrock at depth of
24 to 40 inches; material
above the sandstone bedrock,
good stability and fair
compaection characteristics;
cobblestones; rock fragments.

Fair to good stability and
com paction characterisiics;
piping hazard; slow seepage
rate.

Fair to good stability and
ecompaction characteristics;
slow seepage rate.

Good stability; fair te good
compaction characteristics
in subsoil, variable stability
and compaction character-
istics in underlying materisal;
moderate to rapid seepage
rate; cobblestones in some
areas; stones in BoB unit.

Fair to good stability and
compaction characteristics;
medium to slow seepage
rate.

Fair stability and compaction
characteristics; moderate to
slow seepage rate; piping
hazard.

Fair to good stability and
compaction characteristics;
slow seepage rate!

Unstsble organic material; not
auitable.
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TABLE 8.—Engineering

Soil series and map symbols

Soil features affecting—

Agrieultural drainage

Irrigation

Celina:

Ceresco:

ChB,ChB2. ...

Cohoctah: Cn___ o _____

Colwood: Cs._..._ .
Conover: CtA, CtB____________ ...
Edwards: Bl ... _______________________
*Bel: En-o o aaas

For Landes and Abscots parts, see Landes and
Abscota series.

Fox:

Gilford: Gg, Gh

FoB, FoC, FoD___. .. .. ________

Gladwin: GmA________ ...
Glendora: Gn._ ... _ .
Granby: GO e

Moderately good drainage; moder-
ately slow permesbility; wet depres-
sions in some areas.

Somewhsat poor drainage; seasonal
high water table; moderately rapid
permeability; subject to flooding.

Poor drainage; high water table;
moderately rapid permeability;
flood hazard.

Poor drainage; high water table;
moderate permeability; fine soil
material clogs tile in places; ditch-
banks unstable.

Somewhat poor drainage; seasonal
high water table; moderately slow
permeability; wet depressions in
BOINE Areas.

Very poor drainage; high water table;
moderately rapid permeability in
organic material, variable perme-
ability in the underlying marl; con-
trolled drainage desirab%e.

Moderately geod drainage; moderate
permeability; flood hazard.

Good drainage; moderate permea-
bility.

Poor drainage; high water table;
moderately rapid permeability;
ditchbanks unstable; cobblestones
and stones in a few areas.

Somewhat poor drainage; seasonal
high water table; moderate per-
meability; ditchbanks unstable.

Poor drainage; high waier table;
rapid permeability; flood hazard.

Poor drainage; hl;gh water table;
rapid permeszbility; ditchbanks
unstable.

High available water capacity; moder-
ate water intake rate; runoff and
erosion hagard on sloping soils.

Moderate available water capacity;
moderately rapid water intake rate;
somewhat poor drainage.

Moderate available water capacity;
moderately rapid water intake rate;
poor drainage.

High available water capacity; mod-
erate water intake rate; poor drain-
age.

High available water capacity; mod-
erate water intake rate; somewhat
poor drainage,

Very high available water capacity;
rapid water intake rate; very poor
drainage; hazard of soil blowing.

High available water capacity; mod-
erate water intake rate.

Moderate available water capacity;
moderately rapid water intake rate;
runoff and erosion hazard on mod-
erately sleping soils.

Low available water capacity; mod-
erately rapid water intake rate;
poor drainage; cobblestones and
stones in a few areas.

Low available water capacity; rapid
waler intake rate; somewhat poor
drainage; hazard of soil blowing.

Low available water capacity,; rapid
water intake rate; poor drainage.

Low available water capacity; rapid
water intake rate; poor drainage;
hazard of soil blowing.
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8oil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir area

Embankment

Slopes of 2 to 6 percent. ______

Not needed: mnesrly level._.._.

Not needed: nearly level ____

Not needed: mnearly level ___.

Slopes of 0 to 6 percent_______

Not needed: nearly level ____

Not needed: nearly level._...

lo?es of 2 to 18 percent;

slopes are too steep and
frregular in many areas;
runoff and erosion hazard;
cobblestones in some areas;
cuts expose gravelly sand
in places.

Not needed: mnearly level ____

Not needed: nearly level.._..

Not needed: nearly level_____

Not needed: nearly level.____

Not needed: nearly level ___.._
Not needed: nearly level _____
Not needed: nearly level__.___
Not needed: nearly level. ___._

No unfavorable feabures____.___

Not needed: mnearly level ____.
Not needed: nearly level______
Not needed: nearly level______

No unfavorable features_.._____

Not neéded: nearly level _____

Not needed: nearly level______

Runoff and erosion hazards;
cobblestones in some areas.

Moderate to slow seepage rate___

Seasonal high water table;
moderately rapid seepage
rate; flood hazard.

High water table; moderately
rapid seepage rate; flood
hazard.

High water table; moderate
seepage rate; sides of pond
unstable when wet.

Seasonal high water table;
moderate to slow seepage
rate.

High water table; rapid seep-
age rate; organic materia
and marl unstable; flotation
hazard.

Moderate to slow seepage
rate; flood hazard.

Moderate seepage rate in sub-
soil, rapid seepage rate in
underlying materisl; seal
blanket required if under-
lying material is exposed.

High water table; rapid seep-
age rate; suited for pit-type
ponds.

Seasonal high water table;
rapid seepage rate.

High water table; rapid seep-
age rate; flooding.

High water table; rapid seep-
age rate; sides of pond vn-
stable.

Fair stability and compaction
characteristics; slow seepage
rate.

Good stability; fair to good
compaction characteristics;
moderate seepage rate;
piping hazard.

Good stability; fair to good
compaction characteristies;
moderate seepage rate;
piping hazard.

Poor to fair stability and com-
paction characteristics; mod-
erate seepage rate; piping
hazard.

Fair stability and compaction
characteristics; slow seepage
rate.

Unstable organic material and
marl; not suitable.

Poor stability and eompaction
characteristics; moderate to
slow seepage rate; piping
hazard.

Good stability; fair to good
eompaction characteristics in

subsoil, variable stability and

compaction characteristics in
underlying material; moder-
ate to rapid seepage rate;
cobblestones in some areas.

Good stability ; fair to good
compaction charaeteristics in
subsoil, fair to poor stability
and compaction character-
istics in underlying materinl;
moderate to rapid seepage
rate; piping hazard.

Good stability; fair to good
compaction characteristics in
subsoil, fair to poor stability
and compaction character-
istics in underlying material;
moderate to rapid seepage
rate; piping hazard.

Fair atability and eompaction
characteristics; rapid seepage
rate; piping hazard.

Poor stability; fair to poor com-

paction characteristics;
rapid seepage rate; piping
hazard.
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S0IL SURVEY

TaBLE 8.—Engineering

Soil series and map symbols

Soil features affecting—

Agricultural drainage

Irrigation

Gravel pits: Gp o
Properties variable; onsite investigation
needed.
Iosco: IsA, ItA

Tosco, deep variant: v

Kendallville: KhB, KhB2, KhC, KhC2Z____________
Kibbie: KnA, KnB_ __ o __
Landes

Mapped only with Eel and Abscota soils.

Lapeer: LmB, LmC2

Lenawee: Ln

Linwood: Lo

Locke: LsA, LsB

Made land: Md.
Properties variable; onsite investigation needed.

Mancelona: MeA, MeB

Somewhat poor drainage; seasonal
high water table; rapid perme-
ability in the upper part of subseil,
moderately slow permeability in
lower part of subsoil and in under-
Iying material; cobblestones and
stones in some areas; ditchbanks
unstable.

Somewhat poor drainage; sezsonal
high water table; rapid to moder-
ately slow permeability; ditchbanks
unstable.

Good drainage; moderate to moder-
ately slow permeability; wet depres-
sions in some areas.

Somewhat poor drainage; seasonal
high water table; moderate perme-
ability; fine soil material clogs tile
in places; ditehbanks unstable.

Good drainage; moderately rapid
permeability.

Good drainage; moderate permea-
bility.

Poor drainage; high water table;
moderately slow permeability; wet
depressions in soine areas.

Very poor drainage; high water table;
moderately rapid permeability in
organic material, moderate permea-
bility in underlying material;
organie material subsides if over-
drained; controlled drainage
desirable.

Somewhat poor drainage; seasonal
high water; moderate permeability.

Somewhat poor drainage; seasonal
high water table; moderately slow
permeability; wet depressions in
some areas.

Good drainage; moderately rapid
permeability.

Low to moderate available water
capacity; rapid water intake rate;
somewhat poor drainage; cobble-
stones and stones in some areas;
hazard of soil blowing.

Low to moderate available water ca-
pacity; rapid water intake rate;
somewhat poor drainage; hazard of
soil blowing.

High available water capacity; mod-
erate water intake rate; runoff and
erosion hazard on sloping soils.

High available water capacity; mod-
erate water intake rate; somewhat
poor drainage.

Moderate available water capacity;
moderately rapid water intake rate.

Moderate available water capacity;
moderate water intake rate; runoff
and erosion hazard on sloping soils.

High available water capacity; slow
water intake rate; poor drainage.

Very bigh available water capacity;
rapid water intake rate; very poor
drainage.

Moderate available water eapacity;
moderate water intake rate; some-
what poor drainage.

High available water capacity;
moderate water intake rate; some-
what poor drainage.

Low available water capacity; rapid
water intake rate; hazard of soil
blowing.
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Soil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir area

Embankment

Not needed: nearly level ____

Not needed: nearly level ____

Slopes of 2 to 12 percent; run-
off and erosion hazard.

Seasonal high water table_____

Not needed: nearly level ___.

Blopes of 2 to 12 percent;
runoff and erosion hazard.

Not needed: nearly level.____

Not needed: nearly level.____

Seasonal high water table___ ..

Seasonal high water table_____

Slopes of 0 to 6 percent;
cuts expose gravelly sand
in places.

Not needed: nearly level. _____

Not needed: wnearly level______

Runoff and erosion hazard._____

Seasonal high water table ______

Not needed: npearly level______
Runoff and erosion hazard ______
Not needed: nearly level___.._
Not needed:

nearly level______

Seasonal high water table_______

Seasonal high water table______.

Low natural fertility and
available water capacity;
difficult to vegetate.

Sessonal high water table;
moderately rapid seepage
rate.

Seasonal high water table;
moderately rapid seepage rate.

Moderate seepage rate. .- ___

Seasonal high water table;
moderate seepage rate; sides
of pond unstable when wet.

Moderately rapid seepage rate;
flood hazard.

Moderate seepage rate_________

High water table; slow seepage
rafe.

High water table; rapid seep-
age rate; organic material
unstable; flotation hazard.

Seasonal high water table;
moderate seepage rate.

Seasonal high water table;
moderate seepage rate.

Rapid seepage rate; too sandy
and porous to hold water
unless seal blanket is used.

Fair stability and compaction
charaeteristics in upper part
of subseil, fair to good sta-
bility and compaction char-
acteristies in lower part of
subsoil and underlying
material; modetrate to slow
scepage rate; stones in [tA
unit.

Fair to good stability and com-
paction characteristics; slow
seepage rate; piping hazard.

Fair to good stability and com-
paction characteristies; mod-
erate to slow seepage rate.

Poor to fair stability and com-
paction characteristics; mod-
erate seepage rate; piping
hazard.

Good stability and compaction
charsacteristics; moderate
seepage rate; piping hazard.

Good stability and compaction
characteristics; moderate
seepage rate; piping hazard.

Fair to good stability and
compaction characteristies:
slow seepage Tate.

Unstable organic material;
not suitable; fair to good
stability and compaction
characteristics in under-
lying material; slow seepage
rate,

Good stability; fair to good
compaction character-
istics; moderate seepage
rate; piping hazard.

Fair to good stability and
compaction characteristies;
slow seepage rate.

Good stability; fair to good
eompaction characteristics
in subsoil, variable sta-
bility and compaction
characteristics in under-
lying material; moderate to
rapid seepage rabe; piping
hazard.
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TaBLE 8. —FEngineering

Soil series and map symbols

8oil features affecting—

Agricultural drainage

Irrigation

Matherton: MmA, MmB, MnA, MnB____._______

Menominee: MoB, MoC____._ . _____________

Metamora: MrA, MsA, MsB_ . _____________.__

Miami: MuB, MuB2, MuC, MuC2, MuD2, MuE2,

MvD3.

Mine pita: Mw.
Properties variable; onsite investigation needed.

Newaygo:

Ottokee: OkA_._ . .

*Owosso: OmB,OmC,OmD2_______ . ...
For Miami part, see Miami series.

Plainfield, slightly acid variant: PfB, PfC_________

Richter: RhA_____ o ____

Bebewa: Sd_ .. e

Somewhat poor drainage; seasonal
high water table; moderate
permesbility in subsoil, very rapid
permeability in the underlying
material; ditchbanks unstable.

Good drainage; rapid permeability
in upper part of subsoil, moderately
slow permesbility in the lower
part of subsoil and in underlying
materizl.

Somewhat poor drainage; seasonal
high water table; moderately rapid
permesability in upper part of sub-
soil, moderately slow permeability
in lower part of subsoil and in
underlying material.

Good drairage; moderate permeability;
wet depressions in some areas.

Good drainage; moderate permeability
in subsoil, rapid permeability in
underlying material.

Moderately good drainage; rapid
permeability,

Good drainage; moderately rapid
permeability in u;l>per part of sub-
soil, moderately slow permeability in
lower part of subsoil and in under-
lying material.

Good drainage; rapid permeability_____

Somewhat poor drainage; seasonal
high water table; moderately rapid
permeability.

Poor drainage; moderate permeability
in subsecil, very rapid permeability
in underlying material; ditchbanks
unstable.

Moderate available water capacity;
moderate water intake rate; some-
what poor drainage.

Low to moderate available water
capacity; rapid water intake rate;
ruﬂ:ﬁ and erosion hazard on sloping
soils.

High available water capacity; mod-
erately rapid water intake rate;
somewhat poor drainage.

High available water capaeity; mod-
erate water intake rate; runoff and
erosion hazard on sloping soils.

Moderate available water eapacity;
moderate water intake rate.

Low avsailable water capacity; rapid
water intake rate; hazard of soil
blowing.

Moderate available water capacity;
moderate water intake rate; runoff
and erosion hazard on sloping soils.

Low available water capacity; rapid
water intake rate; hazard of soil
blowing.

Moderate available water capacity;
moderately rapid water intake rate;
somewhat poor drainage.

Moderate available water capacity;
moderate water intake rate; poor
drainage.
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Soil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir ares

Embankment

Seasonal high water table____._

Slopes of 2 to 12 percent;
sandy soil; difficult to
vegetate.

Seasonal high water table_____

Slopes of 2 to 25 percent;
slopes too steep and irregular
in many areas; runoff and
erosion hagard.

Slopes of 2 to 6 pereent; cuts
expose gravelly sand in
places.

Not needed: nearly level ____

Sloizes of 2 to 18 pereent;
slopes too steep and irregular
in a few areas; runoff and

erosion hazard.

Slopes of 2 to 12 percent;
sandy soil, difficult to

vegetate.
Not needed: nearly level._.__
Not needed: nearly level.____

Seasonal high water table.______

Low to moderate available
water capacity; low natural
fertility ; medium runoff in
some areas; difficult to
vegetate.

Seasonal high water table_._____

Runeff and erosion hazard______

No unfavorable features________

Not needed: neatly level . _._

Runoff and erosion hagard_.____

Low natural fertility and
available water capacity;
difficult to vegetate.

Not needed: nearly level ... __

Not needed: mnearly level ._.___

Seasonal high water table;
moderate seepage rate in
subsoil, very rapid seepage
rate in underlying material;
seal blanket required if
underlying material is
exposed.

Rapid seepage rate in upper
part of sandy material, slow
seepage rate in lower part of
loamy material; sides of
ponds unstable when wet.

Seasonal high water table;
moderate seepage rate.

Moderate to slow seepage rate___

Moderate seepage rate in sub-
soil, rapid seepage rate in
underlying material; seal
blanket required if under-
lying material is exposed.

Rapid seepage rate; too sandy
and porous to hold water
unless seal blanket is used.

Modersate to slow seepage rate__.

Rapid seepage rate; too sandy
and porous to hold water
unless seal blanket is used.

Seasonal high water table;
moderately rapid seepage
rate.

High water table; moderate
seepage rate in subsoil, very
rapid seepage rate in under-
lying material; suited for
pit-type ponds.

Fair to good stability and
compaction characteristics
in subsoil, variable sta-
bility and compaction
charaeteristics in underly-
ing material; moderate to
rapid seepage rate; piping
hazard,

Fair to good stability and
compaction characteristics;
slow seepage rate; piping
hazard.

Fair to good stability and
compaction characteristies;
slow seepage rate.

Fair stability and compaetion
charaeteristics; slow seepage
rate.

Fair to good stability and
compaction characteristics
in the subsoil, variable
stability and compeaction
characteristies in underiying
material; moderate to rapid
seepage rate.

Fair to poor stability and
compaction characteristics;
rapid seepage rate; piping
hazard.

Fair to good stability and
compaction characteristics;
moderate to slow seepage
rate.

Poor stability; poor to fair
compaction characteristies;
rapid seepage rate.

Good stability ; fair to good
compaction characteristies;
moderate seepage rate;
piping hazard.

Fair to good stability and
compaction characteristics
in subsoil, variable stability
and compaction characteris-
tics in underlying material;
moderate to rapid seepage
rate.
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Soil features affecting--—
Soil series and map symbols . . .
Agricultural drainage Irrigation
Shoals: Sh__ o meeaeee Somewhat poor drainage; seasonal High available water capacity; mod-
high water table; moderate permea- erate water intake rate; somewhat
bility; flooding hazard. poor drainage.
Sloan: Sno__._.-_ e Poor drainage; high water table; High available water capacity; mod-

Spinks: SphA, SpB, SpC, SpD e .

Tawas: Ta._____._._--- b
Tuscola: TsB o e
Wallkill: Wa. . e mmmam— e mm o
Wasepi: WeA, WeB.______ . ___.

moderate permesability; flooding
hazard.

Good drainage; moderately rapid
permeability.

Very poor drainage; high water table;
moderately rapid permeability in |
organic material, rapid permeability
in underiying material; organie

material subsides when overdrained;

controiled drainage desirable;
ditchbanks unstable.

Moderately good drainage;
mederate permeability; wet
depressions in some areas.

Very poor drainage; high water
table; moderate permeability in
subsoil, moderately rapid perme-
ability in underlying material;
organic material has poor
stability and subsides; wet
depressions in some Breas.

Somewhat poor drainage; seasonal
high water table; moderately
rapid permeability; cobblestones
in some areas; ditchbanks
unstable.

erate water intake rate; poor
drainage.

Low available water capacity; rapid
water intake rate; soil blowing.

Very high available water capacity;
rapid water intake rate; very poor
drainage; hazard of soil blowing.

High available water capacity;
moderate water intake rate;
runoff and erosion hazard.

High to very high available water
capacity; moderate water intake
rate; very poor drainage.

Low available water capacity;
moderately rapid water intake
rate; somewhat poor drainage.
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Soil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir area

Embankment

Not needed: nearly level ____

Not needed:

nearly level_____

Slopes of 0 to 18 percent;
sandy soil, difficult to
vegetate.

Not needed: neariy level__...

Hazard of erosion_ .. .._._.._

Not needed; nearly level______

Seasonel high water table . ___

Not needed: nearly level _____

Not needed: mnearly level _____

Low available water capacity
and natural fertility ; diffi-
cult to vegetate.

Not needed: nearly level __._.

Erosion hazerd ________________

No unfavorable features________

Low available water capacity;
seasongl high water table.

Seasonal high water table;
moderate to slow seepage
rate; fcoding hazard.

High water table; moderate to
slow seepage rate; flooding
hazard.

Rapid seepage rate; too sandy
and porous te hold water
unless seal blanket is used.

High water table; rapid seep-
age rate; organic material
unstable; flotation hazard.

Moderate seepage rate; sides
of ponds are unstable when
wet.

High water table; slow zeepage
rate in subsoil, rapid seepage
rate in underlying material.

Seasonal high water table;
moderately rapid seepage
rate in subsoil, rapid seepage
rate in underlying material;
seal blanket required if
underlying material is
exposed.

Poor stability and compaction
characteristics; moderate
seepage rate; piping bazard.

Poor stability and compaction
characteristics; moderate
seepage rate; piping hazard.

Fair to poor stability and
compaction characteristics;
rapid seepage rate; piping
hazard.

Unstable organic material, not
suitable; fair to poor stability
and compaction characteristics
in underlying material;
rapid seepage rate; piping
hazard.

Poor stability and compaction
charaeteristics; moderate
seepage rate; piping hazard.

Fair {o poor stability and
compaction characteristics;
moderate seepage rate in
subsoil; underlying organic
material not suitable.

Good stability and fair to
good compaction character-
isties in subsoil, poor
stability and fair to poor
compaction characteristics
in underiying material;
moderate to rapid seepage
rate; piping hazard.
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Formation and Classification
of the Soils*

This section explains how the factors of soil formation
have affected development of the soils in Shiawassee
County. Tt also explains the system of soil classification
and pfaces each soil series in the various classes of the
system.

Terms common in the current elassification system that
are used in this section are defined in the Gy.‘:ossa at
the back of this survey or in “Soil Classification, a
prehensive System™ and its supplements @

Oonl-

Factors of Soil Formation

Soil forms through the interaction of five major factors:
the physical and mineralogical composition of the parent
material; the plant and animal life on and in the soil; the
climate under which the soil material has accumulated
and existed since aceumulation; the relief, or lay of the
land; and the length of time the forces of soil formation
have acted on the parent material.

Climate and plant and animal life are the active factors
in soil formation. They slowly change the parent material
into 2 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 tie kind of soil profile
that is formed and, in extreme cases, determines it almost
entirely. Finally, time is needed for changing the parent
material into a soil profile. It may be much or little, but
some time is required for differentiation of soil horizons.
Generally, a long time is required for the development
of distinet horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent material

Parent material is the unconsolidated mass in which a
soil is formed. The parent material of the soils of Shiawas-
see County was deposited by glaciers or by melt water
from the glaciers that covered the county about 10,000 to
12,000 years ago. Some of this material has been reworked
and redeposited by subsequent water and wind action.
Parent material determines the limits of the chemical
and mineralogical composition of the soil. Although the
parent material is of common glacial origin, its properties
vary greatly, even within small areas, depending on how
the material was deposited. The dominant parent mate-
ria] in Shiawassee (?ounty was deposited as glacial till,
outwash deposits, lacustrine deposits, alluvium, and
organic material.

lacial till is material Iaid down directly by glaciers
by a minimum of water action. It consists of particles of
different sizes that are mixed together. The small pebbles
in glacial till have sharp corners, indicating that they
have not been worn by water washing. The glacial till in

¢R. W. JoursoN, State soil scientist, and H. R. SiNcram, Jr.,
assistant State soil sclentist, Soil Conservation Service, helped
prepare this section.
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Shiawassee County is calcareous and friable or firm. Its
texture is sandy loam, loam, or clay loam. An example
of soils formed in glacial till are those of the Conover
series. These soils are loamy in texture and have well-
developed structure.

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. Qutwash deposits generally consist
of layers of particles of similar size. Sandy loam, sand,
gravel, and other coarse particles are the dominant tex-
tures. The Mancelona soils, for example, formed in
deposits of outwash material in Shiawassee County.

acustrine material is deposited from still, or ponded,
glacial melt water. Because the coarser fragments drop
out of moving water as outwash, only the finer particles,
such as very fine sand, silt, and elay, remain to settle out
in still water. Lacustrine deposits are loamy in texture.
In Shiawassee County soils that formed In lacustrine
deposits typically have a loamy texture. The Lenawee
series is an example of soils formed in lacustrine material.

Alluvium material is deposited by floodwaters of pres-
ent streams in recent time. This material ranges in tex-
ture, depending on the speed of the water from which it
was deposited. The alluvium deposited along a swift
stream, such as the Maple River, is therefore coarser in
texture than that depesited along a slow, sluggish stream,
such as the Shiawassee River. Examples of alluvial soils
are those of the Abscota and Sloan series.

Organic material is made up of deposits of plant
remains. After the glaciers retreated, water was left
standing in depressions in outwash plains, lake plains,
and til plains. Grasses and sedges growing arcund the
edges of these lakes died out, an§ the dead plants fell to
the bottom. Because of wetness of the areas, the plants
did not decompose but remained around the edge of the
lake. Later, white-cedar and other water-tolerant trees
grew in the areas. As these trees died, the residue became
a part of the organic accumulation. The lakes were even-
tually filled with organic material and developed into
areas of muck and peat. In some of these areas, the plant
remains subsequently decomposed. In other areas, the
material has changed little since deposition. Soils of the
Carlisle series are an example of soils formed in organic
material.

Plant and animal life

Plants have been the principal organism influencing
the soils in Shiawassee County; however, bacteria, fungi,
earthworms and the aetivities of man have also been
important. The chief contribution of plant and animal
life is the addition of organic matter and nitrogen to the
soil. The kind of organic material on and in the soil
depends on the kind of plants that grew on the soil. The
remains of these plants accumulate on the surface, decay,
and eventually become organic matter. Roofs 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.
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The vegetation in Shiawassee County was mainly
deciducus forest. Differences in natural soil drainage, and
minor difference in parent material affected the composi-
tion of the forest species.

In general, the well-drained soils of the uplands, such
as the Lapeer, Owosso, and Miami soils, were mainly
covered with hardwoods and pines. A few wet soils also
had sphagnum and other mosses that contributed sub-
stantially to the accumulation of organic matter. The
Carlisle and Linwood soils developed under wet condi-
tions and contain considerable amounts of organic mat-
ter. The soils that formed under dominantly forest
vegetation generally have less total accumulated organic
matter than soils in other paris of the county that formed
under dominantly grass vegetation.

Climate

Climate is important in the formation of soils. It deter-
mines the kind of plant and animal life on and in the
soil. Tt determines the amount of water available for
weathering of minerals and the transporting of soil mate-
rials, Climate, through its influence on temperatures in
the soil, determines the rate of chemieal reaction that
oceurs in the soil. These influences are important, but
they affect large areas rather than a relatively small area,
such as a county.

The climate of Shiawassee County is cool and humid.
Presumably, it is similar to that in existence when the
soils formed. The soils of this county differ from secils
formed in a dry, warm climate or from those that formed
in 2 het, moist elimate. Climate is uniform throughout the
county, aithough its effect is modified locally by topog-
raphy. The differences in the soils of Shiawassee County
result to only a miner extent from differences in climate.

Relief

Relief, or topography, has a marked influence on the
soils of Shiawassee County, through its influence on
natural drainsge, erosion, plant cover, and soil tempera-
ture. The slope ranges from nearly level to steep. Natural
soil drainage ranges from good on the ridgetops to very
poor in the depressions.

Relief influences the formation of soils by affecting
runoff and drainage; drainage in turn, through its effect
on aeration of the soil, determines the color of the soil.
Runoff of water is greatest on the steeper soils, but in
low areas, water is temporarily ponded. Water and air
move freely through soils that are well drained but slowly
through soils that are very poorly drained. In soils that
are well aerated, the iron and aluminum compounds that
give most soils their color are brightly colored and oxi-
dized. In poorly aerated soils the color is a dull gray, and
the soil is mottled. The Lapeer soils are examples of
well-drained, well-serated soils, and the Brookston soils
are examples of poorly aerated, poorly drained soils.

Time

Time, generally a long time, is required by the agents
of soil formation to form distinct horizons in the soil from
parent material. Differences in length of time that parent
material has been in place are commonly reflected in the

degree of development of the soil profile. Some soils
develop rapidly, others slowly.

The soils of Shiawassee 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
lon% enough time to allow distinet horizons to develop
within the profile. Some soils, however, formed in recent
alluvial sediment that has not been in place long enough
for distinet horizons to develop.

The Cohoctah soils are examples of young soils that
formed in alluvial material. The Conover and Kibbie
soils are examples of the effect of time on leaching of lime
from the soil. The Kibbie soils were submerged under
glacial lake water and protected from leaching; they are
effervescent at a depth of 26 inches. By contrast, the
Conover soils were above water and subject to leaching;
they are leached of lime to a depth of 36 inches. The
Miami soils are examples of mature soils that formed in
glacial till.

Differentiation of Soil Horizons

Several processes were involved in the formation of
horizons of the soils of Shiawassee County. These proc-
esses are accumulation of organic matter; leaching of
lime (calcium carbonates) and other bases; reduction
and transfer of iron; and formation and translocation of
silicate clay minerals. In most soils of Shiawassee County
more than one of these processes have been active in
the development of soil horizons.

Organic matter accumulates at the surface to form an
Al horizon, The A1l horizon is mixed into a plow layer
(Ap) when the soil is plowed. In the soils of Shiawassee
County, the organic-matter content of the surface layer
ranges from high to low. The Brookston soils are exam-
ples of soils that have a high organic-matter content in
the surface layer, and the slightly acid variant of Plain-
field soils are examples of soils that have a low organic-
matter content.

Leaching of carbonates and other bases has occurred
in most of the soils. Soil scientists generally agree that
leaching of bases in scils commonly precedes transloca-
tion of silicate clay minerals. Many of the soils are
moderately to strongly leached. For example, the Cono-
ver soils are leached of carbonates to a depth of 36
inches.

Reduction and transfer of iron, a process called gley-
ing, is evident in the somewhat poorly drained, poorly
drained, and very poorly drained soils. The gray color in
the subsoil horizons indicates the reduction and loss of
iron. Brookston soils are examples of gleyed soils. Some
horizons contain mottles, indicating a segregation of iron.
This process has taken place in Locke and Gladwin soils.

In some soils the translocation of clay minerals has con-
tributed to Thorizon development. The eluviated
(leached) A2 horizons above the illuviated (accumula-
tion) B horizons have platy structure, are lower in con-
tent of clay, and generally are lighter in color. The B
horizons generally have an accumulation of clay (clay
films) in pores and on surfaces of peds. Probably, car-
bonates and soluble salts are leached out of these soils to
a considerable extent before translocation of silicate clay
takes place. The Lapeer soils are examples of soils where
translocated silicate clays have accumulated in the B
herizen in the form of clay films.
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In some soils of Shiawassee County, iron, aluminum,
and humus have moved from the surface layer to the B
horizon. The Gladwin, Iosco, and Mancelona soils are
examples of soils that have translocated iron, aluminum,
and humus.

Classification of the Seils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to re-
member soil characteristics and interrelationships. Classi-
fication is useful in organizing and applying the results of
experience and research. Soils are placed in narrow
classes; the many thousands of classes are then grouped
mmto progressively fewer and broader classes in succes-
sively higher categories, so that information can be ap-
plied to large geographic areas,

The comprehensive classification system [(5), the sys-
tem currentlg used, was adopted by the National
Cooperative Soil Survey in 1965. This system is under
continual study. Readers interested in development of
the system should search the latest available literature.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the series. The criteria for classification
are soil properties that are observable or measurable,
but the properties are selected so that soils of similar
genesis are grouped together. The placement of some soil
series in the current system of classification, particularly
in families, may change as more precise information be-

comes available.

shows the classification of each soil series of
Shiawassee County by family, subgroup, and order, ac-
cording to the current system. Brief explanations of the
six categories follow.

Orver—Ten soil orders are recognized. They are
Entisols, Vertisols, Inceptisols, Aridiscls, Molliscls,
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The
properties used fo differentiate the soil orders are those
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that tend to give broad climatic groupings of soils. Two
exceptions to this are Entisols and Histosols, which occur
in many different climates. Six of the orders are repre-
sented 1n Shiawassee County: Alfisols, Entisols, Histo-
sols, Inceptisols, Mollisols, and Spodosols.

Alfisols are soils that have a clay-enriched B horizon
that is high in base saturation. Celina, Lapeer, and Miami
soils represent the Alfisols in Shiawassee County.

Entisols are recent soils; they lack genetic horizons or
have only the beginnings of such horzons. The Brevort
soils are examples of Entisols in Shiawassee County.

Inceptisols are generally on young but not recent land
surfaces. Eel so0ils are examples of Inceptisols.

Mollisols are soils that have a thick, dark-colored sur-
face layer. Brookston soils are an example of Mollisols in
the county.

Spodosels are soils that bave a B horizon enriched with
iron, aluminum, and humus. In Shiawassee County
i;fodosols are represented by the Gladwin, Iosce, and

ancelona soils.

Histosols are soils formed in organic material. They
include soils commonly called muclg:lpeat, organic soils,
and bog soils. Carlisle soils are an example of Histosols
in Shiawassee County.

SusorpEr.—FEach order is divided into suborders,
mainly on the basis of soil characteristics that result in
grouping soils according to genetic similarity. The cli-
matic range is narrower than that of the order, The prop-
erties used are mainly those that reflect the presence or
absence of waterlogging or differences in climate or
vegetation.

REAT GRoOUP.—Each suborder is divided into great
groups on the basis of similarity in the kind and sequence
of major horizons and in major soil properties. The hori-
zons considered are those in which eclay, iron, or humus
have accumulated and those in which pans that interfere
with the growth of roots and the movement of water have
formed. The properties are soil temperature and major
differences in chemical composition (mainly caleium,
magnesium, sodinm, and potassium).

Taere 9.—Classtfication of soil series by higher categories

{As of March 1971; subject to change as more precise information becomes available]

Series Family Subgroup Order

Abseota_ _________________ Mized, mesie____._____________________._| Typic Udipsamments______________. Entisols.
Algansee ' _______________ Mixed, mesie__ _ ________ . aeeia_s Aquic Udipsamments_._.__.._._._._ Entisols.
Barry_ . . ___________ Fine-loamy, mixed, mesic_.__._._.________ Typic Argizquolls________ ... ____ Mollisols.
Barry, bedrock variant_____ Fine-loamy, mixed, mesic_________________ Typic Argiaquolls_ . ________._____. Mollisols.
Belding®_________________ Coarse-loamy, mixed, frigid..__.___.____._. Alfic Haplaquods_____.____________ Spodosols,
Bervie.__________ Fine-loamy, mixed, mesic___..__._.___.____ Typic Argiaguolls__________ -} Mollisols.
Boyer___________ - Coarse-loamy, mixed, mesie._.____ --| Typic Hapludalfs_____...__ -} Alfisols.
Breckenridge 1______ Coarse-loamy, mixed, nonacid, frigid..__ ___ ollic Haplaquepts_______ -} Inceptisols.
Brevort :_________ __ Sandy over loamy, mixed, nonacid, frigid-_.| Mollic Haplaquents__.__._ -i Entisols.
Brookston________________ Fine-loamy, mixed, mesic_____......_.___. Typic Argiasquolls________._ -| Mollizols.
Carlisle? _________________ Buie, mesic. ..o o ea . Typic Medisaprists_. . _______ .| Histosols.
Celipal __________________ Fine, mixed, mesic_._____________________ Aquie Hapludalfs_________._________ Alfisols.
Ceresco o __ ... _______ ___ Coarse-loamy, mixed, mesic__...__._.______ Fluvagquentic Hapludolls_______.___ Moillisols.
Cohoetah *________._ _____ Coarse-loamy, mixed, mesic_______________ Fluventic Haplaquolls . ____________ Mollisols.
Colwood___________. e Fine-loamy, mixed, mesie_..__________._ . _ Typic Haplaquolls_______._________ Mollisols.
Conover______.___________ Fine-loamy, mixed, mesic._._ ... .. _._.____ Udoliie Ochragualfs________._.._.___ Alfisols.
Edwards?_ _______________ Marly, eule, mesic ... . _______________ Limnic Medisaprists__._______.__.__ Histosols.

See footnotes at end of table,
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Series Family Subgroup Order
Eel ____ . Fine-loamy, mixed, mesic. .- ___ Fluvaquentic Eutrochrepts. . ___._. Inceptisols.
Pox?i .. Fine-loamy over sandy or sandy-skeletsl, | Typic Hapludalfs . ______.______. Alfisols.
mized, mesic.
Gilford____ .. ... Coarse-loamy, mixed, mesie____... . _.__ Typic Haplaquolls___ . __..____ Mollisols.
Gladwint_________ ... _____ Sandy, mixed, frigid - - ____._ ..~ Alfic Haplaquods___ __ .o - Spodosols.
Glendora. ..o __._. Mized, mesic_ _ - oo Moliic Psammaquents. ...~ Entisols.
Granby ' __ . Sandy, mixed, mesic__ o ______ Typic Haplaquolls.__ .. ____.____.__ Molisols.
Tosco ! e Sandy over loamy, mized, frigid_____..____ Aqualfic Haplorthods__ .. ________ Spodosols,
Tosco, deep variant___._ .- __ Sandy over loamy, mixed, mesic__________. Aqualfic Haplorthods_ .. ... Spodosols.
Kendallville___ _____ .. o.__ Fine-loamy, mixed, mesic__.___._ .. ______ Typic Hapindalfs___________..-___ Alfisols.
Kibbie_ . .ooooo o Fine-loamy, mixzed, mesic... - __-___. Agquollic Hapludalfs.________ ... Alfisols.
Landes®. _______________ Coarse-loamy, mixed, mesic..... - ___ Fluventic Haplodolls_.__..______._. Mollisols.
Lapeer_ .o oo Coarse-loamy, mixed, mesic..________._-__ Typic Hapludalfs_.__ . _________... Aifisols,
Lenawee oocvo-oocaceooooo Fine, illitie, nonacid, mesie_ _ _ __ .o oooo- Mollic Haplaquepts_ .o ... Inceptisols.
Linwood?____.______.._.__. Loamy, mixed, euic, mesic___ . _ oo Terric Medisaprists__ .. ... Histosols.
Locke! ______ . ____.... Coarse-loamy, mixed, mesic_______ ... ___ Aquollic Hapludalfs_____ ... ... Alfisols.
Macomb_______ ... ___. Fine-loamy, mixed, mesic_..__________..-- Ugollic Ochraqualfs_____ . ___._ Alfisols.
Mancelona ! __._ Sandy, mixed, frigid . ________ ... ____ Alfic Haplorthods_ _ _ . __._____.. Spodosols.
Matherton______ ... Fine-loamy over sandy or sandy-skeletal, | Udellic Ochraqualfs .. ... Alfisols.
mixed, mesiec.
Menominee ! __ .. ________ Sandy over loamy, mixed, frigid___ ... Alfic Haplorthods_ . __ - __ Spodosols.
Metamora o _____ .. Fine-loamy, mixed, mesic..._____________. Udollic Ochraqualfs . ____...--___ Alfisols,
Miamiee. o cece e Fine-loamy, mixed, mesie__.__________.____ Typic Haplodalfs_._____ .. ___ Alfisols.
Newaygo ! o aiaa- Fine-loamy over sandy or sandy-skeletal, fic Hapﬁ)rthods _________________ Spodoesols.
mixed, frigid.
Ottokee ! ____________._. . Misged, mesic_ _ o eemmmee- Alfic Udipsamments. ... Entisols.
OWO0S80__cwcm oo Fine-loamy, mized, mesie______ . .. _____ Typic Hapludalfs____ .. ... Alfisols.
Plainfield, slightly acid - | Mixed, mesie__ . ________ ... ____. Typie Udipsamments. ... Entisols.
variant.
Richter! _______._______. Coarse-loamy, mixed, frigid _________._._. Alfic Haplaquods______ . oo Spedoszols.
Sebewa_ oo -__ Fine-loamy over sandy or sandy-skeletal, | Typic Argiaquolls_______ - .-~ Mollisols.
mixed, mesic.
Shoals__________aeea- Fine-loamy, mixed, nonacid, mesic___._____ Aerie Fluvaquents. ___ ... _-._-__- Entisols.
Sloan. oo ool Fine-loamy, mixed, mesio_ ... _._________. Fluventic Haplaguolls_______ PR Mollisols.
Spinks.____ ... ______. Sandy, mixed, mesie_____________ ... Psammentic Hapludalfa. ._________. Alfisols.
Tawas L3 ______ . ________ Sandy, mixed, euie. - __________. Terric Borosaprists _ . .- —e_coooano Histosols.
Tuseolat_ _____________._. Fine-loamy, mixed, mesic_..______________ T{pic Hapludalfs_______ .. .__ Alfisols.
Wallkill ) _______________ Fine-loamy, mixed, nonacid, rmesic....___. Thapto-Histic Fluvaguents._ .. __.__ Entisols.
Wasepi? _ e Coarse-loamy, mixed, mesie__ . oo~ Aquollic Hapludalfs_____ .. ... Alfisols.

1 These soils are taxadjuncts. The reasons for excluding them from the series with which they are here identified are as follows:

Algansee.—

warmer.

Breckenridge.—The annual temperature is a few degrees warmer,

The matrix colors in the subhorizons are more grayish.
Belding, Brevort, Gladwin, Tosco, Mancefona, Menominee, Newaygo, Richter, Tawas.

colored surface layer is thicker.
Celina.—The Bt horizon averages s lower content of clay.
Cereaco, Coboetah, Granby.—The dark-colored surface layer is thinner.
Eel.-——The effervescent material within 40 inches of the surface is lacking.

Fox.—There is generally more gravel in the lower part of the solum.

Landes.—The surface layer is lighter ¢colored and thinner.
Locke.—The Btg horizon generally has a hiiher content of clay.

Metamora.—The solum is more grayish in &
Ottokee.— The cumulative thickness of the Bt bands is greater and motties are nearer the surface.
Tuseols.— The solum, 24 to 30 inches in thickness, is thinner and the Bt horizon has more grayish ¢

e upper pari.

Wallkill, —The loamy material, less than 16 inches thick, is thinner.

Wasepi.—The matrix color is less brownish in part of the B borizon.
? The elassification in this table refleets, for information purposes only, th
of Histosols. The profile described in this survey as representative of the series

system.

Inthis category is not shown separately; the
last word in the name of the subgroup is the name of the

great group.

Suscrour.—Each great group is divided info sub-
groups, one that represents the central (typic) concept
of ¢he group, and others called intergrades and extra-
grades, Intergrade subgroups have properties of the
group and also one or more properties of another great

group, suborder, or order.
properties of the group an
are not diagnostic of another great group,
order.

Fammy—Families are established within each sub-
group primarily on the basis of propert
the growth of plants or the behavior of A
for engineering. Among the properties considered are

olor on surfaces of peds.

-—The annual temperature is a few degrees

the matrix colors of some subhorizons are brighter, and the dark-

e current placement of the series into the present classiﬁcatgon
does not reflect this placement in the current classification

Extragrade subgroups have
d also some properties that
sauborder, or

ies important to
soils when used
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texture, mineralogy, reaction, soil temperature, permeabil-
ity, depth, slope, consistence, and coatings.

Serres.—The series is & group of soils that have major
horizons that, except for texture of surface layer, are
similar in important characteristics and in arrangement
in the profile, A series is commonly given the name of a
geographic location near the place where soils of that
series were first observed and mapped.

SOIL

General Nature of the County

In this section the climate of Shiawassee County and
the farm statistics are discussed. The statistics are taken
from the Bureau of the Census.

Climate’

The inland location of Shiawassee County away from
the lakes lessens the influence of the lakes to some extent,
but this influence has a considerable moderating effect
on the climate. Prevailing westerly winds are cooled in
summer and are warmed in winter as they cross Lake
Michigan. Easterly and northeasterly winds are also
moderated in erossing Lake Huron and Saginaw Bay.
Winds from the south move long distances over land sur-
faces, unaflected by the lakes. Thus, there is a variation
from a modified maritime to continental climate.

Data on temperature and precipitation are given in
[table 10.| Available weather data for the county show that
the highest temperature recorded was 105° F. on July 9,

7 Norton D). StrROMMEN, climatologist for Michigan, National
Weather Service, U.S. Department of Commerce, prepared this
section.
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1936, and the lowest was —20° on February 9, 1934 and
February 20, 1929. An average winter has 5 days when
the temperature is zero or below. At the other extreme,
in about one summer in four, temperatures of 100° or
higher have been recorded, and an average summer has
19 days when the temperature is 90° or higher.

In February 1936, the coldest month on record, the
average temperature was 14.2°, and in August 1947, the
warmest month on record, the average temperature was
76.5°. The average dates of the last freezing temperature
in spring and the first freezing temperature in fall are
May 12 and October 2, respectively. Probable dates of
specified temperatures of 32° and lower are given in

Crecipitation is heaviest during the growing season.
shows that an averagegof GOg;eroengt of the
annual total falls during the 6 months, April through
September. The heaviest average precipitation is in June
and the second heaviest in May, I;)urther, the table shows
that the month when the precipitation is lightest is Janu-
ary. The greatest amount of precipitation in a single
month of record was 8.07 inches in September 1945, and
the least amount in a single month was 0.22 inch in July
1930. The heaviest intensity of rainfall for a 24-hour pe-
riod was 3.35 inches on September 4, 1932.

The average snowfall in Owosso is 37.2 inches, which
is about the same as in other places in central Michigan
but only about half that in the so-called Lake Michigan
snow belt along the western side of the Lower Peninsula.
On the average, 7 months of the year have measurable
amounts of snow. The months of heaviest snowfall are
January and February. In January the average is 9.0
inches and in February, is 8.3 inches. The heaviest snow-
fall reported in a single day was 11.0 inches on March 20,
19540.

TaBLE 10.—Temperature and precipitation daia

[Based on records at Owosso, Shiawassee County. Period of record, 1935-1964)

Temperature Precipitation
Two years in 10 will have One year in 10
at least 4 days with— will have— Average
Month Days depth of
Average Average Aver- with SNOW on
daily daily Maximum Minimum age snow | days with
maximum minimum | temperature | temperature | total Less More cover Snow
equal {o equal to than— | than— cover
or higher or lower
than— n—
P, °F, °F. °F. Inches Inches Inches Number Inches
32.6 17.1 47 -2 1. 65 0.9 3.0 20 41
34. 4 i6. 8 47 —3 1.71 .8 2.5 20 5.3
43. 4 24. 5 63 7 2.08 .9 3.0 9 4.1
57. 6 34.6 81 22 2. 79 L0 4.4 1 2.2
69. 7 45. 3 84 32 3. 24 1.2 59 0 0
79. 9 55. 5 90 42 3. 66 1.9 51 0 0
84 9 59. 7 94 48 2. 65 1.1 4.1 0 0
82. 9 57.7 93 46 3. 08 1.6 5. 3 0 i
75.1 50.9 88 36 2. 58 1.4 4.0 0 0
63. 7 40. 9 80 28 2.13 .5 3.5 0 2.0
47 2 30.9 65 18 1. 96 .5 3.2 3 2.6
35. 5 21. 4 52 3 1.70 .8 2.9 14 3.5
Year . .. ___.______ 58. 9 879 [oom oL 29.23 || 67 | .-
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TaABLE 11.—Probabilities of low temperatures in spring and fall

{Dates were ealoulated from records for the period 1935-1964]

111

Dates for given probability and temperature

Probability
16° F. or 26° F. or 24° F. or 28° F. or 32° F. or
lower lower lower lower lower

Spring:

lyearini0laterthan_________________________ April 7 April 17 May 1 May 17 May 27

2 years in 10 later than__ April 2 April 12 April 26 May 12 May 22

S yearsin 10jater than__ ______________________ arch 23 April 2 April 16 May 2 May 12
Fall:

1 yearin 10 eatlier than_______________________ November 13 | November 2 October 20 QOctober 3 September 16

2 yearsin 10 earler than__ ____________________ November 18 | November 7 October 25 Qetober 8 September 21

5 yearsin 10 earlier than_______________.______ November 29 | November 18 | November 5 October 19 October 2

Cloudiness is greatest late in fall and early in winter -

and least in spring and summer. The prevailing westerly
air currents passing over Lake Michigan aceentuate the
cloudiness, especially late in fall. Temperature differ-
ences between the colder air and the relatively warm
water are greater at that time, and result in the addition
of warmth and moisture of the lower layers of the air,
which causes instability, and later, condensation and
cloudiness. Owosso is not affected by this condition as
much as localities near Lake Michigan. The entire Lower
Peninsula has increased cloudiness from this action dur-
ing this period of the year, but also warmer temperatures
than would normally occur at this latitude.

Farm Statistics

The total area of Shiawassee County is about 345,600
acres. Of this, about 84 percent, or 291,844 acres, is in
farms. The rest is of State-owned land; privately owned
woodland ; abandoned farmland; and resort, urban, rec-
reational, and industrial areas. Of the acreage in farms in
1964, about 62 percent, or 182412 acres, were in har-
vested crops, and about 4 percent, or 13,907 acres, were
in cropland used only for pasture.

There were 2,033 farms in the county in 1964, Of these
farms, 422 were from 1 to 49 acres in size; 541 were from
50 to 99 acres; T69 were from 100 to 259 acres; 272 were
from 260 to 499 acres; and 26 were from 500 to 999 acres.
Only two farms were between 1,000 and 2,000 acres in
size, and one farm was larger than 2,000 acres.

Of the 2,083 farms in the county, 705 were miscellane-
ous or unclassified; 416 were dairy farms; 142 were poul-
try and livestock farms other than dairy; and the rest
were vegetable, field crop, fruit and nut, and general
farms,

Corn is the chief row crop grown, and, in 1964, 37,433
acres of corn were harvested for grain and 6,560 acres
were cut for silage. Small grain is also an important
crop in the county, and in 1964 there were 34,158 acres
of wheat, 15,366 acres of cats, 594 acres of barley, 1,109
acres of rye, and 1,081 acres of buckwheat. Soybeans are
a major erop, and 25274 acres were harvested. Of the
hay crops harvested, 28,338 acres were alfalfa and alfalfa
mixtures, 2,973 acres were clover or timothy, and 687

acres were other hay crops. Alfalfa and red clover were
seeded on 936 acres; potatoes on 209 acres; field beans on
23,919 acres; tree fruits, nuts, and grapes on 235 acres.
Vegetables were harvested for sale on 274 acres.
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Glossary

Aggregate. Many flne particles held in a single mass or cluster,
such as & clogd, a crumb, 8 block, or a prism.

Alluvium. Seoil material that has been deposited on land by streams.

Aveilable water capacity. The capacity of s0ils to hold water avail-
able for use by most plants. It is commonly defined ag the
difference between the amount of soil water at field capacity
and the amount at wilting point, It is commonly expressed as
inches of water per inch of seil. Also called available moisture
capacity.

Bedrock. The solid rock that underlies the sofl and other uncon-
solidated material or that is exposed at the surface,

Clay. As a s0il separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or mere clay, less than 45 percent sand,
and less than 40 percent siit.
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Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: Clay ceat, clay skin.
se fragments. Mineral or rock particles more than 2 milli-
meters in diameter.

Cobblestone. A rounded or partly rounded fragment of roek, 3 to
10 inches in diameter.

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 ; will not hold together in a mass.

Friable—When moist, erushes easily under gentle to moderate
pressure between thumb and ferefinger and can be pressed
together in a lomp.

Firm.-—When moist, erushes ander moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure
but car be pressed into a lump; will form a wire when
rolled between thumb and forefinger.

Contour farming. Plowing, cultivating, planting, and harvesting in
rows that are at right angles to the natural direciien of the

_ slope or that are parallel to the terrace grade.

Contour striperopping. Growing crops in sirips that follow the
contour or are parallel to terraces or diversions. Sirips of
grass or close-growing crops are alternated with strips of
clean-tilled erops or summer fallow.

Cover crop. A close-growing crop grown primarily to improve the
soil and to protect it between periods of regular crop
production.

Diversion. Channel constructed across the slope for the purpose
of intercepting runoff.

Drainage, artificial. The removal of excess water on or within the
goil by means of surface or subsurface draing, .
Drainage, natural. Refers to the conditions that existed during the
development of the soil, as opposed to altere@ drainage,
which is commonly the result of artificlal drainage or irriga-
tion but may be caused by the sudden deepening of chan-
nels or the blocking of drainage outlets. The following flve
classes of natural drainage are recoghized in Shiawassee

County.

Well-drained soils are nearly free from mottling and are com-
monly of medium or coarse texture.

Moderately well drained soils commonly have a slowly perme-
able layer in or immediately beneath the solum; they have
uniform color in the A horizon and the upper pari of the B
horizon and are mottled in the lower part of the B horizon
and in the C horizon.

Somewhal poorly drained solls are wet for sigrificant perieds
but net all the time; the water table is within 12 to 24
inches of the surface during part of the year; mottling oceurs
at a depth below 6 to 16 inches, in the lower part of the A
horizon and in the B and C horizons.

Poorly drained soils are wet for long periods; they are light '

gray and generally are mottled from the surface downward
but may be free of mottling or nearly so.

Very poorly drained soils are wet nearly all the time; they have
a dark-gray or black surface layer and are black, gray, or
light gray, with or without mettling, in the lower part of the
profile,

Fertility, soil. The quality of a scil that enables it to provide
compounds, in adequate amounts and in proper balapce, for
the growth of specified piants, when other growth factors,
such as light, meoisture, temperature, and the physical condi-
tion of the soil, are favorable.

Flood plain. Nearly level 1and, consisting of stream sediments, that
borders a stream and is subject to flooding uniess protected
artificially.

Glaciofluvial deposits. Material moved by glaciers and subsequently
gorted and Qeposited by streams flowing from the melting
ice; the deposits are stratified and occur in the form of
kames, eskers, deltas, and outwash plains,

Gravel. Rounded pebbles 2 millimeters to 8 inches in diameter. A
gravelly soll is 15 o 50 percent gravel.

Green manure. A crop grown for the purpose of being turned under
in an early stage of maturity or soon after maturity for seil
improvement,

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
proeesses. Thege are the major horizons:

S0IL SURVEY

O horizon—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residue.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the ope in which living organisms
are most active and therefere is marked by the accumula-
tion of humus. The horizon may have lost one or more of
the following: soluble salis, clay, or sesquioxides (iron and
aluminum oxides).

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 horizon alse has Qistinctive
characteristics eaused (1) by accumulation of clay, sequiox-
ides, humus, or some combination of these; (2) by prismatic
or blocky structure; (3) by redder or stronger colors than
the A horizon; or (4) by some combination of these. Com-
bined A and B horizons are uwsually called the solum, or
true soil. If a soil lackg & B horizon, the A horizon alone is
the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons formed. If the mate-
rial is known to be different from that in the solum, a Roman
numersl precedes the letter C.

R layer—Congolidated rock beneath the soil. The rock usually
underiies a C horizon but may be immediately beneath an
A or B horizon.

Leaching, The removal of soluble materials from solls or other
materinl by percolating water.

Micronutrient. A chemiecal element needed in very small amounts
for growth of plants. Boron, copper, iron, manganese, and
zine are examples. “Micre” refers to amount needed, not to
essentiality.

Mineral seil. Soil composed mainly of inorganic (mineral) material
and low in content of organic matter. Its bulk density is
greater than that of an organic soil.

Minimum tillage. The amount of tillage needed to create proper
conditions for germination of seed, establishment of plants,
and control of competing vegetation.

Mottled. Irregularly marked with spots of a different color. Mot-
tles vary in number and size. Their presence usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are ag follows: abundance—few, common, and many; size
—fine, medium, and coarse; and contrasi—faint, distinct,
and prominent., The size measurements are these: fine, less
than 5 millimeters (about 0.2 inch) in diamefer along the
greatest dimension; medium, ranging from 5 millimeters to
15 millimeters (about 6.2 to about 0.6 inch) in diameter along
the greatest dimendlon; and coarse, more than 15 millimeters
{about 0.6 inch) in diameter along the greatest dimension.

Muck. An organie soil consisting of well-decomposed organic ma-
terial that is finely divided, and dark colored.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, valie, and echroma. For exam-
ple, a notation of 10YR 6/4 is a color that has & hue of 16YR,
a value of 6, and a chroma of 4.

Organic matter. A general term for plant and animal material,
in or on the soil, in all stages of decomposition. Readily de-
composed organic matter iz often distinguished from the
more stable forms f{hat are past the stage of rapid
decomposition.

Organic soil. A general term applied to a soil or to a soil horizen
that consists primarily of organic matter, such as peat soils,
muck soils, and peaty soil layers.

Peat. Unconsolidated soil material, largely undecomposed organic
matter that has accumuldited where there has been excess
moisture.

Permeability, soil. The quality of a soil horizon that enables water
or air to move through it. Terms used to describe permeabil-
ity are as follows: very slow, slow, moderately slow, moder-
ate, moderately rapid, rapid, and very rapid.

Percolation. The downward movement of water through soil.

Piping. Removal of so0il material through subsurface flow channels
(pipes) formed by seepage water.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed as a pH value, A pH of 7.0 indicates a neutral
reaction; a higher pH indicates alkalinity, and a lower pH,
acidity. The various degrees of acidity and alkalinity are ex-
pressed in words as follows:
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pH pH
Extremely acid_. Below45 Neutral ________...__ 661073
Very strongly Mildly alkaline______ 74t0 7.8
acid . 45050 Moderately slkaline. 7.9to84
Strongly acid.___ 5.1t065 Sirongly alkaline____ 85t09.0
Mediom acid_...- 5.6te80 Very strongly alka-
Slightly acid__._ 61te 6D Mne _____________ 9.1 and

Runoff. Water that flows off the land surface and into streams
without sinking infe the soil.

Sand. A= a soil separate, individual rock or mineral fragments that
range from .05 millimeter to 2.0 millimeters in diameter.
Meost sand grains consist of quartz, but sand may be of any
mineral composition. As a soil textural class, a soil that is 85
percent or more sand and not more than 10 perceni clay.

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
goil textural class, soil that is 80 percent or more silt and less
than 12 percent clay.

Slope. The inclination of the land surface from the horizoantal. To
get the percentage of slope, divide the vertical distance by
the horizontal distance and multiply by 100. Thus, & slope of
1¢ percent is a drop of 10 feet in 106 feet of horizontal
distance.

Soil. A natural three-dimensional body on the earth’s surface that
supports plants ard thei has properties resuiting from the
integrated effect of climate and living matter acting uwpon
parent material, as conditioned by relief, over periods of
time.

Soil separates. Mineral particles, less than 2 millimeters in equiv-
alent diameter and ranging beiween specified size limits.
The rames and sizes of separates recogrnized in the United
States are as follows: very coarse sand (2.0 millimeters te
1.0 milimeter) ; coarse sand (1.0 to 0.5 millimeter) ; medium
sand (0.5 to 0.25 millimeter) ; fine sand (0.25 to 0.10 milli-
meter) ; very fine sand (0.10 to 0.05 millimeter) ; silt (0.65 to
0.002 millimeter) ; and clay (less than 0.062 millimeter).

Stratified. Composed of, or arranged in, strata, or layers, such as
stratified allavium. The term is limited to geologic material,
Layers that result from {he processes of goil formation are
called -horizons ; those inherited from the parent material are
called strata.

Structure, seil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike these of an
equal mass of unaggregated primary goil particles, The prin-
cipal forms of soil structure are platy (laminated)}, prismatic
{vertical axis of aggregafes longer than horizontal), blecky
{angular or subangular), and granular. Structureless seils

are (1) single grain (each grain by itself, as in dune sand)
or (2) massive (the particles adhering together without any
regular cleavage, ag in many claypans and hardpams).

Subseil. Technically, ithe B horizon; roughly, the part of the pro-
file below plow depth.

Subsurface layer. As used in this survey, that part of the A
horizon that is directly below the surface layer. It ix leached
of goluble minerals and clay.

Surface layer. As used in this survey, that part of the A horizen
that eecurs at the surface. This layer contains an accumuia-
tion of organic matter and generally is dark celored.

Terrace. An embankment, or ridge, constructed across sloping
spils on the contour or at a slight angle to the contour. ‘The
terrace intercepts surface runoff so that it may soak into
the soil or flow siowly toc a prepared outlet without harm.
Terraces in flelds are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Texture seoil. The relative proportions of sand, silt, and clay par-
ticles in a2 mass of soil. The bagie textural classes, in order of
increasing proportions of fine particles, are as follows: sand,
loamy sand, sandy loam, loam, silt leam, sili, sendy clay
loam, clay loam, siliy clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
further divided by specifying “coarse,” “fine,” or ‘‘very fine.”

Tilth, seil. The condition of the seil in relation to the growth of
plants, especially soil strueture. Good tilth refers to the fri-
able state and is associated with bigh noneapillary porosity
and stable, granular structure. A seoil in poor tilth is non-
friable, hard, nonaggregated, and dificult to till.

Upland (geology). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher ele-
vation than the glluvial plain or siream terrace., Land above
the lowlands along rivers.

Valley train. A long, narrow body of cutwash econfined within a
valley.

Variant. A goil sufficiently unlike those of any established series
to justify a mew series name but, because of limited extent,
given the name of an established series it closely resembles.

Very stony. Of a soil, containing enough stones to make the pro-
duection of intertilled crops impracticable.

Water table. The highest part of the soil or underlying rock ma-
terial that iz wholly saturated with water. In some places an
upper, or perched, water table is separated from a lower one
by a dry zone,

Woedland, Land used primarily for growing trees and shrubs. In
addition to what is ordinarily called forest or forest planta-
tions, it includes shelterbelts, windbreaks, wide hedgerows of
plants that supply food and cover for wildlife, and stream-
banks and other slopes that have woedland cover.
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs.
tion group, read the introduction to the section it is in for general information about its management.
in which the mapping unit belongs. Other information is given in tables as follows:

In referring to a capability unit, a woodland suitability group, or a recrea-
The symbol in parentheses following the capability unit symbol shows the soil management group of the Michigan State system '

Acreage and extent, table 1, page 7.
Predicted yields, table 2, page 57.

Use of soils for wildlife, table L4, page 6L.

Engineering uses of the soils, table 55
page TO, and tables 6, 7, and 8, pages

T4 through 105.

Woodland Woodland
Capability suitability Recreation Capability suitability Recreation
unit group group unit group group
Map - Map
symbol Mapping unit Page | Symbol Page | Symbol Page| Number Page symbol Mapping unit Page | Symbol Page | Symbol Page | Number Page
Ah Algansee sandy lo@M-====eececo oo mommmcccmcccccaaea 8 | VITw-1 (L-ke) 56 0 62 6 68 LsB  Locke sandy loam, 2 to 6 percent Slopes--==--ececeeoa 32 | IIw-7 (3Db) 52 G 61 3 68
Ba Barry loam--eme-mec o m e S 9 | ITw-6 (3c) 51 w 62 L 68 MaA  Macomb loam, O to 2 percent SlOpeS==m=mmmmmcccccocaan 33 | IIw-4 (3/2b) 51 Z 63 3 68
Bb Barry sandy loam, bedrock variant-=--eeeccccecccmmeao 9 | ITw-6 (3/Re) 51 W 62 L 68 MbB  Macomb sandy loam, 2 to 6 percent SlopeS==------cem- 33 | IIw-5 (3/2b) 51 2 63 3 %8
Be Barry stony lo@me===eecee oo oo e 9 | IIw-6 (3c) Ll W 62 L 68 Md Made land-—=-cecmmmmmm oo e e 33 | VIIIs-1 (Sa) 56 - — B it
BeA  Belding sandy loam, O to 2 percent slopes---------me= 10 | ITw-8 (3/2p) 52 G 61 3 68 MeA  Mancelona loamy sand, O to 2 percent slopeS==-=---ac= 34 | ITIs-4 (4a) 53 o 60 1 66
Bh Berville loam---mcecamecccnccccccmmeme e cm————— 11 | ITw-b4 (3/2¢) 51 P 62 L 68 MeB  Mancelona loamy sand, 2 to 6 percent Slopes=--------- 34 | IIIs-4 (La) 53 c 60 1 66
BmA  Boyer loamy sand, O to 2 percent Slopes-==em--cecca-- 12 | IIIs-k (La) 53 e 60 1 66 MmA  Matherton sandy loam, O to 2 percent slopes==-----—--= 35 | ITw-6 (3b) 51 G 61 3 68
BmB  Boyer loamy sand, 2 to 6 percent slopes-=--=-mee=i--= 12 | IIIs-k (4a) 53 C 60 1 66 MmB  Matherton sandy loam, 2 to 6 percent slopes--------== 35 | IIw-7 (3b) 52 G 61 3 68
BmC  Boyer loamy sand, 6 to 12 percent Slopes-=-==--e-c-mn 12 | IITe-9 (4a) 53 c 60 1 66 MnA  Matherton sandy loam, loamy substratum, O to 2
BmD  Boyer loamy sand, 12 to 18 percent slopes=e=----===c= 12 | IVe-9 (4a) 5k g 60 1 66 percent SloOPeS—====me o ocom oo eecccceeae 35 | IIw-8 (3/2b) 52 G 61 3 68
BmE  Boyer loamy sand, 18 to 25 percent slopes-------eeee- 12 | VIe-2 (ka) 56 ¢ 60 1 66 MnB  Matherton sandy loam, loamy substratum, 2 to 6
BoB  Boyer very stony loamy sand, 2 to 6 percent slopes--- 12 | VIe-2 (4a) 56 C 60 1 66 percent SlopeS-=emmmcccccocmcacccccmem—mec e —————— 35 | IIw-8 (3/2b) 52 G 61 3 68
BrA  Boyer sandy loam, O to 2 percent Slopes--==e-cececee= 13 | IIIs-4 (La) 53 C 60 ik 66 MoB  Menominee loamy sand, 2 to 6 percent slopes-=====-e-= 36 | IIIs-4 (4/2a) 53 o 60 ] 66
BrB  Boyer sandy loam, 2 to 6 percent Slopes==-==-—-eeeeen 13 | IIIs-4 (La) 53 c 60 1 66 MoC ~ Menominee loamy sand, 6 to 12 percent slopes-------=- 36 | IITe-9 (4/2a) 53 ¢ 60 1 66
BrC  Boyer sandy loam, 6 to 12 percent slopes-==e--cece—a- 13 | IITe-9 (k4a) 53 6 60 1 66 MrA  Metamora loamy sand, O to 2 percent Slopes=====----n= 37 | IIw-8 (3/2b) 52 G 61 3 68
BrD Boyer sandy loam, 12 to 18 percent slopes==-==--eeeee 13 | IVe-9 (ka) 54 C 60 1 66 MsA  Metamora sandy loam, O to 2 percent slopes====---—=ee 37 | IIw-8 (3/2b) 52 G 61 3 68
Bt Breckenridge sandy lo@me-=ee-ccccammmmmamcmcmoaoooioo 14 | 1Iw-8 (3/2¢) 52 w 62 L 68 MsB  Metamora sandy loam, 2 to 6 percent Slopes==----==c-- 37 | IIw-8 (3/2b) 52 G 61 3 68
Bv Brevort loamy sand---eeeececcommmmcocmecae oo 14 | IITw-9 (4/2¢) 53 W 62 L 68 MuB  Miami loam, 2 to 6 percent SlopeS=-memmmeccccccccmmonn 38 | ITe-2 (2.5a) 51 D 61 B 67
Bw Brookston 1oame===mme e oo oo oo 15 | ITw-4 (2.5¢) 51 P 62 L 68 MuB2 Miami loam, 2 to 6 percent slopes, moderately
Cg Carlisle MUCK===m= oo e e oo oo 16 | IITw-15 (Mc) 53 J 61 T 69 ETOAEd === m o e oo 38 | ITe-2 (2.5a) 51 D 61 ) 67
ChB  Celina loam, 2 to 6 percent SlopeS=emmmemmemcccccccaan 17 | ITe-2 (2.5a) 51 D 61 2 67 MuC  Miami loam, 6 to 12 percent SlOpeS=mmm===ceccoccmomn 38 | I1Te-5 (2.5a) 52 D 61 2 67
ChB2 Celina loam, 2 to 6 percent slopes, moderately MuC2 Miami loam, 6 to 12 percent slopes, moderately
€T00@A == = mm m e e e e e 17 | ITe-2 (2.5a) 51 D 61 2 67 €r0QeA === m m m m e e e eeee 38 | IITe-5 (2.5a) 52 D 61 2 67
Cm Ceresco loamM=-=mmmmm oo oo 17 | VWw-3 (L-2¢) 56 0 62 6 68 MuD2 Miami loam, 12 to 18 percent slopes, moderately
Cn  Cohoctah lo@me==mmmmmmmm e oo 18 | Ww-3 (L-2¢)* 56 0 62 6 68 €T0QA = mm e = o e o e e e e oL 38 | IVe-k (2.5a) 5k D 61 2 67
Cs Colwo0d LOBM == === e e e e e e e 19 | IIw-6 (2.5c) 51 W 62 L 68 MuE2 Miami loam, 18 to 25 percent slopes, moderately
CtA  Conover loam, O to 2 percent SlOpeS=se==mmmec—ccccman= 20 | ITw-4 (2.5b) 51 Z 63 3 68 €0 === mm e m e e e 39 | VIe-2 (2.5a) 56 D 61 2 67
CtB Conover loam, 2 to 6 percent SlopeS---=memcecccccocan 20 [ ITw-5 (2.5b) 51 Z 63 3 68 MvD3 Miami clay loam, 12 to 18 percent slopes, severely
Ek Edwards muck--====m-mm oo oo e cem e 20 | Ivw-6 (M/mc) 55 J 61 7 69 ET0QeA === = m e e e e 39 | VIe-2 (2.5a) 56 D 61 2 67
En Fel, Landes, end Abscota Bollg-we-r=csceumannasaesssn 2l | Vvw-3 (L-2a, 56 0 62 6 68 Mw Mine Pits—=mcmmm oo o 39 | VIIIs-1 (Sa) 56 - - = i
L-ka) NyB  Newaygo sandy loam, 2 to 6 percent slopeS==---—---—en 39 | ITe-3 (3a) 54 U 62 2 67
FoB  Fox sandy loam, 2 to 6 percent SlopeS=e==eeeee-cc—can 22 | ITe-3 (3a) 51 U 62 2 67 OkA  Ottokee loamy sand, O to 2 percent SlopeS==-----e-e-n Lo | I1Is-4 (5a) 53 B 61 1 66
FoC  Fox sandy loam, 6 to 12 percent slopes-=-==-e-ccece-- 22 | IITe-6 (3a) 52 U 62 2 67 OmB  Owosso-Miami sandy loams, 2 to 6 percent slopes---=--- b1 | ITe-3 (3/2a- 51 D 61 2 67
FoD  Fox sandy loam, 12 to 18 percent slopes=-===-ccocaaae 22 | IVe-4 (3a) 5k U 62 2 67 2.5a)
Gg Gilford sandy lo@mMe==m==mmeom oo mcecmcccmen 23 | IIIw-6 (Le) 53 w 62 b 68 OmC  Owosso-Miami sandy loams, 6 to 12 percent slopes----- b1 | IITe-6 (3/2a- 52 D 61 2 67
Gh Gilford stony sandy ldafli==r==c=coreeenesacsmsnnnmmemn 23 | Vvw-1 (ke) 55 W 62 b 68 2.5a)
GmA  Gladwin loamy sand, O to 2 percent 5lopes=--=--=-eemm 2k [ IITw-5 (Lb) 53 G 61 5 68 OmD2 Owosso-Miami sandy loams, 12 to 18 percent slopes,
Gn Glendora sandy lo@mMe==e=—e-ccomommmcceccccccccceane bk [ VITw-1 (L-be) 56 0 62 6 68 moderately eroded=s==ceecccmccccmeccemacccacananaa b1 | Ive-L (3/2a- 5k D 61 2 67
Go Granby loamy Safde=e-eescccccccmccmcccmcmcmnmecma—e——— 25 | ITIw-6 (5¢) 53 W 62 b 68 2.5a)
Gp Gravel Pits—-e-mmmmm oo o 25 | VIIIs-1 (Sa) 56 - - - - PfB  Plainfield loamy sand, slightly acid variant, 2 to
IsA  Tosco loamy sand, O to 2 percent SlopeS-----emceceon- 26 | ITIw-9 (4/2v) 53 G 61 5 68 6 PETCEHE BLOPES <o mmm an cmma e e RS e e e S Lo | vIs-1 (5a) 56 E 61 1 66
TtA  Tosco stony loamy sand, O to 2 percent slopes-==----- 26 | Vw-1 (4/2p) 55 G 61 5 68 PfC  Plainfield loamy sand, slightly acid variant, 6 to
Iv Tosco loamy sand, deep variant----eeeecmcccccccocacaa 27 | IIIw-9 (4/2v) 53 G 61 5 68 12 percent SlopeS=-m=memcc e oo oo e L2 | VIs-1 (5a) 56 E 61 1 66
KhB  Kendallville sandy loam, 2 to 6 percent slopes------- 27 | ITe-2 (3/2a) 51 D, 61 2 67 RhA  Richter loamy fine sand, O to 2 percent
KhB2 Kendallville sandy loam, 2 to 6 percent slopes, SLOPES === m o e e e 43 | IIw-6 (3Db) 51 G 61 3 68
moderately erodede-cecsc-ccccmcmcrcmccmcccccccnanna= 27 | ITe-2 (3/2a) 51! D 61 2 67 sd Sebewa loaM-—==ecmmmcc e aa e cmecma e ccccmam————— L | ITw-6 (3e) 51 W 62 i 68
KhC  Kendallville sandy loam, 6 to 12 percent slopes------ 28 | IITe-5 (3/2a) 52 D 61 2 67 Sh Shoals loM===m==m e om e oo o mm——— Ly | vw-3 (L-2¢) 56 0 62 6 68
KhC2 Kendallville sandy loam, 6 to 12 percent slopes, Sn Sloan loam= === = oo e oo L5 | vw-3 (1-2¢) 56 0 62 6 68
moderately eroded-==-emmeco oo mmm oo 28 | IIIe-5 (3/2a) 52 D 61 2 6l SpA  Spinks loamy sand, O to 2 percent SlopesS=-=----o-eca- L5 | ITIs-b4 (La) 53 E 61 1 66
KnA  Kibbie loam, O to 2 percent SlopeS=mmmmmmeeccccccaaa- 28 | IIw-6 (2.5b) 5, G 61 3 68 SpB  Spinks loamy sand, 2 to 6 percent slopes-=--------e-- L6 | IITs-4 (La) 53" E 61 il 66
KnB  Kibbie loam, 2 to 6 percent slopeS=--=-=mm-ccccccmama- 28 | ITw-T (2.5Db) 52 G 61 3 68 SpC  Spinks loamy sand, 6 to 12 percent slopes==-----==eee L6 | IITe-9 (La) 53 E 61 1 66
LmB  Lapeer sandy loam, 2 to 6 percent slopes-----ce-eee-- 29 | ITe-3 (3a) 51 U 62 2 67 SpD  Spinks loamy sand, 12 to 18 percent slopes==--------- L6 | Ive-9 (k4a) 54 E 61 1 66
LmC2 Lapeer sandy loam, 6 to 12 percent slopes, Ta TaWas MUCK === = == e e e e e e oo L7 | IVw-5 (M/ke) 54 J 61 T 69
moderately erodede---cecccccccmmcacccsnenasmcamaan- 30 [IIIe-6 (3a) 52 U 62 2 67 TsB  Tuscola loam, 2 to 6 percent SlOpeS======ecccccocmcm- L7 | ITe-2 (2.5a) 51 U 62 2 67
In  Lenawee 8ilt lo@M~=m=cececcmmccnomancmmcmanacoccaamen 30 | ITw-k (1.5c) 51 iz 62 L 68 Wa Wallkill 1OBM=—=m=mmm oo oo oo mc oo mccc e me e 48 | vw-3 (L-2¢) 56 J 61 T 69
Lo Linwood MUCK =====mme oo oo e e 31 | ITIw-10 (M/3c) 52 J 61 T 69 WeA  Wasepl sandy loam, O to 2 percent slopes=-m=----e--e- 48 | IITw-5 (Lb) 53 G 61 3 68
LsA  Locke sandy loam, O to 2 percent slopes-====-ecoceooe 32 | ITw-6 (3b) 51 G 61 3 68 WeB  Wasepi sandy loam, 2 to 6 percent Slopes--===-ece-aee L9 | I1Iw-5 (kb) 53 G 61 3 68
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